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Scheme S1. Synthesis of compountD via Arbuzov and Horner-Wittig-Emmons reactions.
Reagents and Conditiong) EtN, N-acetylcysteamine, THF, rt; b) triethyl phosphitéjF,
130 °C, sealed tube; c¢) NaH, Boc-Gly-H, THF, -104); TFA, CHCI,, 0°C; e) EiN,
CICOMe, THF, 0°C.
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S-2-Acetamidoethyl 2-bromoethanethioate (6)

O
Br/\[gs\/\HJ\
Compound6 is known in literaturd but was generated in a different manner. Bromo-
acetylbromide §, 1.69 g, 8.37 mmol) was dissolved in THF (20 mitjeated with
triethylamine (1.02 g, 10.1 mmol), aridtacetylcysteamine (1.00 g, 8.39 mmol) was added
dropwise. The resulting reaction mixture was dtirfer 1.5 h at room temperature. The
solvent was removed and the oily residue was sulgoeimn BO. The aqueous suspension
was extracted with ethyl acetate (3 x 30 mL), wdskath 10% KHSQ (30 mL), HO
(30 mL), sat. NaHC®(30 mL), and sat. NaCl (30 mL), and dried over®@,. The crude
product was purified by column chromatography ustiyyl acetate as eluent to obtéias a
white solid (0.45 g, 22%). NMR data are in accomawith those from literatutd.*H NMR
(500 MHz, [D]DMSO) & 1.78 (s, 3H, NHCOHj), 2.97 (t,°J = 6.8 Hz, 2H, SE,CH,NH),
3.19 (app. q, 2H, SCIEH,NH), 4.43 (s, 2H, BrE,CO), 8.02 (bs, 1H, SGIEH,NH); **C
NMR (125 MHz, [)DMSO) & 22.62 (NHCQ@Hj), 29.36, (®£H,CH,NH), 34.82
(SCH,CH2NH), 37.95 (B€CH,CO), 169.43 (NKLOCHg), 192.75 (BrCHCO).
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S-2-Acetamidoethyl 2-(diethoxyphosphoryl)ethanethioate (7)

Compound6 (0.43 g, 1.79 mmol) was solved in THF, treatechvirtethyl phosphite (0.30 g,
1.81 mmol) and stirred at 130 °C in a sealed tulre3{5 h. The reaction mixture was
dissolved in ethyl acetate (60 mL), washed with BaHCQ (2 x 30 mL) and brine (30 mL)
and dried over N&O,. The crude oily product was purified on columnarhatography using
ethyl acetate (10 fractions, the volume of eacltiva was 50 mL) and additionally ethyl
acetate/MeOH (7:3) as eluents to obtdinas an oily product (0.16 g, 30%). NMR
spectroscopic observations are in agreement witsetireported in literatufd. *H NMR
(500 MHz, [D)DMSO0) & 1.23 (1,23 = 7.1 Hz, 6H, 2 x OCHCHs), 1.78 (s, 3H, NHCOH,),
2.92 (t, 3J=6.9Hz, 2H, SE,CHNH), 3.14-3.18 (m, 2H, SCGHEH,NH), 3.45 (d,
2Joy = 21.1 Hz, 2H, PB,CO), 4.00-4.05 (m, 4H, 2 x GGCHs), 7.99 (t,°J=5.1 Hz, 1H,
NHCOCH;); *C NMR (125 MHz, [R]DMSO) & 16.21, 16.26 (2 x OCi€Hs), 22.62
(NHCOCH3), 28.81 (£H;CHoNH), 38.17 (SCHCHyNH), 42.23 (d, “Jpc= 127 Hz,
PCH,CO), 62.17, 62.22 (2 xCH,CHs) 169.38 (NHCOCH3), 190.31 (d,2%Jpc= 6.7 Hz,
PCHCO).
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Supplemental figure 3. Compound?, *H NMR (500 MHz, [Q]DMSO)
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Supplemental figure 4. Compound?, *C NMR (125 MHz, [R]DMSO)
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(E)-S-2-Acetamidoethyl 4-(tert-butyloxycar bonylamino)but-2-enethioate (8)

O
\kojor“\/\)]\s/\/“@/
Compound7 (0.13 g, 0.44 mmol) was dissolved in THF (20 m&pdium hydride (18 mg
(60% in mineral oil), 0.45 mmol) was added, andrdwslting reaction mixture was stirred at
-10 °C for 30 minN-(tert-Butyloxycarbonyl)glycinal (70 mg, 0.44 mmol) wadded, and it
was stirred for 1 h at -10 °C. TLC was used forctiea control. THF was removed, and the
resulting residue was extracted with ethyl acefate 30 mL). The combined organic layers
were washed with brine (30 mL) and concentratedacua The precipitated white solid was
filtered off. The crude oily product was purified/ lzolumn chromatography using ethyl
acetate as eluent to obtafhas an oily product (40.0 mg, 30%)X NMR (500 MHz,
[Dg]DMSO) & 1.38 (s, 9H, C(Ch)s), 1.78 (s, 3H, NHCOB,), 2.96 (t,°J = 6.8 Hz, 2H,
SCH,CH,NH), 3.18 (app. q°J = 6.0 Hz 2H, SCKCH,NH) 3.74 (bs, 2H, NHE,CH=CH),
6.17 (dt,*J = 15.7 Hz,*J = 1.8 Hz, 1H, NHCHCH=CH), 6.77 (dt3)=15.7 Hz,*J = 4.6 Hz,
1H, NHCH,CH=CH), 7.16 (bs, 1H, NCH,CH=CH), 8.02 (t3J = 5.4 Hz, 1H, SCLCH,NH);
¥C NMR (125 MHz, [R]DMSO) & 22.61 (NHC@H3), 28.12 (E£H,CH,NH), 28.29
(C(CH3)3), 38.27 (SCHCHyNH), 40.81 (NHCH,CH=CH), 78.22 C(CHs)3), 127.10
(NHCH,CH=CH), 143.40 (NHCHCH=CH), 155.63 (OCONH), 169.36 (NEODCHs), 188.69
(CHCOS).
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Supplemental figure 6. Compound, *C NMR (125 MHz, [R]DMSO)
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(E)-S-2-Acetamidoethyl 4-(methoxycar bonylamino)but-2-enethioate (10)

I
Compound8 (30 mg, 0.099 mmol) was dissolved in £Hy (30 mL), treated with TFA
(5.0 mL) and stirred 30 min at 0 °C. The solvenswaaporated under reduced pressure and
the oily residue (compound) was dissolved in 20 mL dry THF. TEA (40 mg, Omfhol)
and methyl chloroformate (37 mg, 0.39 mmol) werdeat] and it was stirred for 2 h at 0 °C.
THF was removed. The oily residue was treated Wig® and extracted with ethyl acetate
(3 x 30 mL). The combined organic layers were wdshkigh brine (30 mL) and concentrated
in vacua The crude oily product was purified by columnarhatography using ethyl acetate
as eluent to obtairl0 as an oily product (15 mg, 58% froB). 'H NMR (500 MHz,
[D4MeOH) & 1.96 (s, 3H, NHCO8,), 3.11 (t,%)J=6.6 Hz, 2H, SE,CH,NH), 3.38 (t,
3J=6.6 Hz, 2H, SCBLCH.NH), 3.70 (s, 3H, @;OCONH), 3.92-3.93 (m, 2H,
NHCH,CH=CH), 6.27 (dt,*J=15.5Hz, *J=1.6 Hz, 1H, NHCHCH=CH), 6.90 (dt,
3)=15.5Hz,3 = 4.7 Hz, 1H, NHCHCH=CH); *C NMR (75.4 MHz, [R]MeOH) 5 22.46
(NHCOCH3), 29.03 (£H,CH:NH) 40.12 (SCHCH2NH), 42.32 (NHCH,CH=CH), 52.71
(CHsOCONH), 128.61 (NHCHCH=CH), 143.13 (NHCHCH=CH), 159.44 (OCONH),
173.46 (NHCOCHg), 190.60 (CHCOS). LC-MS(ESI) (90% kD to 100% MeOH in 10 min,
then 100% MeOH to 20 min, DAD 220.0-400.0 nm¥ 6.52, 97% puritym/z= 261.34
([M + H]").

10
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Supplemental figure 9. CompoundlO, LC-MS(ESI) (LC Luna® 3um C18(2); linear gradidram 90%
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An alternative approach for the synthesis of conmadl yielded several by-products. Two of thene.(
11 and12) were isolated and their structures were elucdlaBmmpoundL? representshe corresponding
Michael adduct, andll the isomer oflO with the double bond i,y position (Supplemental figure 12 and
13:'H NMR, and*H/*H COSY 2D-NMR of11, respectively).

O (0]
a
/\)J\OH—> Br N OH
13 14
b o} c H o
E—— HZN\/\)J\(? ®NH4 —_— /O\[]/N\/\)I\OH
15 e} 16
e}
HN\L
q H 9 H Hos 9 H
= /O\H/N\/\)J\S/\/N\"/ + /O\[]/N\)\/U\S/\/N\n/
e} 11 ¢} o} 12 o

Scheme S2. Alternative approach for the synthesislof yielding productdl and12
Reagents and Conditiong) NBS, AIBN, CCJ, 95°C; b) 25% ag. N§l rt; ¢c) CICQMe, dioxane/HO,
NaHCQ;, rt; d) EDC, DMAP N-acetylcysteamine, DCM, rt.
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(E)-4-M ethoxycar bonylaminobut 2-enoic acid (16)5*!

For the first step, crotonic acid3) (8.60 g, 100 mmol) was dissolved in GC200 mL). Subsequently,
N-bromosuccinimide (21.4 g, 120 mmol) and AIBN (586, 3.05 mmol) were added and heated under
reflux to 95-100 °C for 2 h. After the mixture wesoled down to rt, the solvent was removed and the
resulting solid was recrystallized from ethyl atefaetroleum ether to giv&)-4-bromobut-2-enoic acid
(14) (7.10 g, 43%). Analytical data df4 were in agreement with those reported in the dftee!’
Secondly, compound4 (3.20 g, 19.4 mmol) was treated dropwise with 28§56 NH; (15 mL) and the
reaction mixture was stirred for 20 h at rt. Thévent and excess ammonia were removed under reduced
pressure to obtain a brown solid which was subs#qiissolved in water and passed through a column
of acidic resin (Dowex 50W-X8). The column was weshwvith water and compourid was eluted with
5% NH;. The solution was concentrated and poured intaneth The resulting precipitate was filtered off
and dried to yieldl5 (0.25 g, 11%). Analytical data were in agreemeith whose reported in the
literature!* Finally, compoundl5 (210 mg, 1.78 mmol) was dissolved in water cormgrNaHCQ
(0.30 g, 3.57 mmol) to convert it into the corresghog free acid. Thereafter the solvent and remaini
NH3; were evaporated. The residue was dissolved imaade/HO mixture (2:1) and treated with methyl
chloroformate (0.17 g, 1.8 mmol). After evaporatiminthe solvent, the residue was suspended.@ H
and the aqueous suspension was adjusted with 108Kt pH ~2 and extracted with ethyl acetate (3 x
30 mL). The combined organic layers were concegdriat vacuo,the resulting residue was adjusted to
pH ~9 using NaHC@and again extracted with ethyl acetate (3 x 30 toL)emove by-products. The
agueous phase was acidified under vigorous stisirig 37% HCI and extracted with ethyl acetate (3 x
30 mL). The combined organic layers were washedh wiine. The solvent was removed to obtain
compoundl6 (200 mg, 71%)*H NMR (500 MHz, [Q]DMSO) § 3.54 (s, 3HCH;OCONH), 3.75-3.78
(m, 2H, NHCH,CH=CH), 5.77 (dt,*J = 15.8 Hz,%J = 1.9 Hz, 1H, NHCHCH=CH), 6.73 (dt,J =
15.8 Hz,3J = 4.7 Hz, 1H, NHCHCH=CH), 7.41 (bs, 1H, NCH,CH=CH), 12.24 (bs, 1H, COOH}’C
NMR (125 MHz, [Q]DMSO) & 41.15 (NHCH,CH=CH), 51.62 CH3;OCONH), 121.34
(NHCH,CH=CH), 145.56 (NHCHCH=CH), 156.85 (OCONH), 166.97 (COOH).

14



(30451
LISLE
[y
£89L°8
reLes
£940°F

ISY4Y
88CLC
£l9L¢

£98.°¢
£06L%
4T

L80L9

Ry
9L7LG
0649
L6k
rages

LEREs

808771 —

) sooonet

LI5L%
Secrv—=

P98 — —

T80 —
f9£L5~"

0scss
BCIE L

§9L¢ —
F99LC —

:;E% T

1462

LOOLY —_

I81L9 ——

9LEL9 —
[oFL9 —

LEFLY —— —

T6Ce9——

{oprry

|

378

{pprg

3.80

C ]

]

= 6L00°TF

5050 1

—_— L0610 r

ey
= mwmgm

ridaqur m

Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

20

&0 40
15

80

(o)
160 40 120 100
{opra)

180

200

Supplemental figure 10. Compoundl6, *H NMR (500 MHz, [Q]DMSO)
Supplemental figure 11. Compoundl6, *C NMR (125 MHz, [Q]DMSO)
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(E)-S-2-Acetamidoethyl 4-(methoxycar bonylamino)but-3-enethioate (11)

Compound16 (210 mg, 1.32 mmol) was dissolved in DCM (15 mlgdasubsequently treated with
DMAP (16 mg, 0.13 mmol) and EDC (230 mg, 1.45 mmbbacetylcysteamine (160 mg, 1.34 mmol)
was dissolved in DCM and added dropwise under a@direg to the reaction mixture. It was allowed to
warm up to rt and stirred over 2 h. After evapamatof the solvent, the residue was suspended,® H
and extracted with ethyl acetate (3 x 30 mL). Thenlined organic layers were washed with 10%
KHSO, (10 mL), HO (10 mL), sat. NaHC®(10 mL), HO (10 mL), and brine. The solvent was dried
(NaSQ) and removedn vacuo The oily residue was purified by column chromaamipy on silica gel
using ethyl acetate as eluent to obtaih (6 mg, 1.7%) andl2 (data not shown)!H NMR of 11
(300 MHz, [DJMeOH) § 1.95 (s, 3H, NHCO#j), 3.03 (1) = 6.6 Hz, 2H, SE,CH,NH), 3.27 (d,2) =
7.3 Hz, 2H, NHCH=CH@El,), 3.35 (t,3J = 6.6 Hz, 2H, SCKCH,NH), 3.73 (s, 1H, E30CONH), 5.17
(dt, 3= 14.3 HzJ = 7.3 Hz, 1H, NHCH=EICH,), 6.62 (d*J = 14.3 Hz, 1H, NHEI=CHCH,).

HHHHH

—3.281
— 3.257

1.000
_—

Supplemental figure 12. Compoundll, *H NMR (300 MHz, [Q]JMeOH).
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Supplemental figure 13. CompoundLl, *H/*H COSY 2D-NMR (300 MHz, [(iMeOH).

Table S1. 1D and 2D-NMR spectroscopic data for compotihd’ [D4MeOH, 300 MHz

position Su (Jin Hz) COSY
3.03 (2H, 1, 6.6) 2

3.35 (2H, t, 6.6) 1

1.95 (3H, s)

3.27 (2H, d, 7.3) 3,4
5.17 (1H, dt, 14.3, 7.3) 4,2
6.62 (1H, d, 14.3) 3,2
3.73 (3H, s)

QAREN AN PR
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MS" experiments with the synthesized substrate (E)-S-2-acetamidoethyl 4-
(methoxycar bonylamino)but-2-enethioate (10).

Using a Thermo LTQ Orbitrap Velo coupled with anviah TriVersaNanoMate enabled a continous
electron spray for the MSexperiments. For the analysis d® the parent ion (M+H was isolated
(window range: 1) and fragmented by applying norneal collision energy between 32 V and 50 V.
Fragmentation of the pure compoulftiresulted in the following ions (M+Bt

m/z 261.092-> 142.050 - (66.034 and) 110.024 - 66.034

During the mass spectral measuremeni@ffirst the SNAC-part was cleaved, revealing an (oriz
142.050) which is identical to that of the phospimtetheine (PPant) bound substrate. This ion (M+H
m/z= 142.050 served as signature ion for the anabfdise substrate bound to the PPant arm ohtie
proteins. In addition, it was the parent ion folugther round of fragmentation yielding an ionratz =
110.024. In the assays performed, the mass of tlbasefn/z 142.050 to 145.069 anu/z 110.024 to
113.043, singly charged) increased in the same agathe mass of the ejection ioms/£ 402.169 to
405.188). In contrast, tha/zof the PPant part of the ejection ions stayed temstm/zof 261.126.

Bacterial strains, plasmids and culture conditions.

E. coli XL1 Blue was used for plasmid construction. Fortgiro expression experiments either coli
Bap-1, orE. coliBL21 were used. Cultivation medium was LB (trypdi0 g, yeast extract, 5 g, NaCl 10
g, filled with H,O to 1 L; for solid medium 1.6 % agar was added)psemented with 60 pg/mL

kanamycin for selection and to maintain the cormsstu

DNA manipulation.

Either genomic DNA or cosmid DNA served as tempfatethe amplification of DNA-fragments. The
generation of these is described in Ebhl, 2010 In order to obtain the expression construct fer th
DH*-ACP didomain a segment harbouring the startafl was amplified with the primer pair CorJ_start
(5-TAGAATTAATGACCGTGGAGTCCGACAAGG-3) / corJ_end_ACP
(5-ATAAGCTTTAATGCGGGAGGGAGGGCGCGAA-3)), yielding a fragment 01227 bp. The
restriction sites introduced are highlighted iictaThis fragment was ligated into the cloning taec
PGEM-T (Promega) and checked for identity by seqguenwith standard primers (SP6 and T7). From
this plasmid the desired fragment was cleaved gutiding the restriction siteScoRI/Hindlll, which
were introduced by the primers used. The fragmesd lWgated in the likewise restricted expression
vector pET28a. After ligatiore. coli XL1 Blue cells were transformed with the ligatiomxture and

plated on LB supplemented with kanamycin for sébectAfter identifying positive clones by plasmid
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isolation and test restriction the correspondirgsplid was isolated and transferred into the expness
host.

In the same way the construct for the expressiah@tole ACP domain was done. The DNA-fragment
harboured the sequence coding for the first ACPaioran CorJ. The PCR reaction with the primer pair
ACP1_upstream (5- TBAATTCCGGTTGCACCGCTCTC -3) [/ cord_end ACP (5-
ATAAGCTTTAATGCGGGAGGGAGGGCGCGAA-3), yielded a fragment 809 bp. This fragment
was ligated into the cloning vector pGEM-T (Promegad checked for identity by sequencing with
standard primers (SP6 and T7). From this plasmé ftagment was cleaved out by also using the
restriction site€ecaRI/HindlIll, which were introduced by the primers usede Tragment was ligated in
the pET28a EcoRI/Hindlll). After ligation E. coli XL1 Blue cells were transformed with the ligation
mixture and plated on LB supplemented with kanamy#ifter identifying positive clones by plasmid
isolation and test restriction the correspondirgsplid was isolated and transferred into the expness

host.

Amino acid exchange in the DH* domain

To introduce the envisaged point mutations intogheymes a two-step PCR was applied. Two primers
were designed carrying the point mutation. In st fiound the point mutation was introduced intotthe
amplified fragments using (i) the forward primerrCcstart and the reverse primer carrying the sexpien
coding for the amino acid exchange, and (ii) thevésd primer carrying the sequence coding for the
amino acid exchange and the reverse primer corJ A€0id. The two fragments obtained by the first
round of PCRs served as templates for the secomlieGnd. First 10 cycles were performed without
primers in the sample, then the primers CorJ_staitcorJ_end_ACP were added, and 20 further cycles
were performed. Primers used for the D264N exchangeere D264N _for (5'-
CCTCCAGCGCTCCTGAACGGCGTCATCGTCG-3) and D264N_rev 5'-(
CGACGATGACGCCGTTCAGGAGCGCTGGAGG-3'), respectivelyprimers used for the H47A
exchange were HA47A for (5-CTGAGGGACCACACCGTCCTCB3- and H47A rev (5'-
CCGAGGACGGTGGCGTCCCTCAG-3)), respectively. The fimr@ents obtained by the second round of
PCR were ligated into pGEM-T vector, checked famiity by sequencing, cleaved out and ligated into
the expression vector pET28 as described abovwhdawild type protein.
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Protein expression and assay.

For the expression of the proteins the correspanéincoli strains carrying either pET28+ACP, or
pET28+DH*-ACP were inoculated in 9 mL kg, liquid medium and incubated over night at 37° GthwW
this preculture the main culture was inoculated. Bimedium (1 L) at 37 °C until an Qi of 0.4-0.6
was reached. Then the cells were cooled down taCl&hd protein expression was induced with IPTG
(final concentration 0.05-0.1 mM). Then growth veasitinued at 16 °C over night. Cells were harvested
by centrifugation, resuspended in lysis buffer (8™ NaHPQO,, 300 mM NaCl, 10 mM Imidazol, pH
8.0), and transferred to 50 mL falcon tubes. THks @eere then disrupted by sonification (6 cycles0a
pulses, and cooling on ice between the cycles)erA#onification cell debris was removed by
centrifugation for 30-45 min at 8500 rpm at 4° @eTprotein containing supernatant was transfernéd o
gravity flow columns (Qiagen, Germany), which weacked before with 1 mL Ni-NTA agarose. The
flow through was collected and back-loaded onto ¢cbkimns 3 more times. Then 2 washing steps
followed (washing buffer 1: 50 mM NaRQ,, 300 mM NaCl, 20 mM Imidazol, pH 8.0, washing lauff

2: 50 mM NaHPQO,, 300 mM NacCl, 20 mM Imidazol, pH 8.0). Afterwartte bound protein was eluted
with 5 x 500 pL elution buffer (50 mM NaRO,, 300 mM NacCl, pH 8.0, stepwise increasing Imidazol
concentration 1 x 100 mM, 1 x 150 mM, 1 x 200 mMx BZ00 mM). The fractions containing the
targeted protein were combined and loaded ontdraféi@r column (Millipore, 10 kDa exclusion size)
for desalting. This column was centrifuged at 568 at 4° C until only one tenth of the startinguwoe
remained. Then it was re-buffered in deuteratedebufs0 mM Tris, pH 8.0), which was prepared
beforehand: 50 mM aqueous Tris-solutions (1 mL esahple) were dried in a SpeedVac completely,
and were resolved in the same volume eDDThe re-buffered protein solution was concentratgain

(final volume ca. 250 pL). This protein was usedtfe following assay.
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~ | «——AcP 14.0kDa

Supplemental figure 14. A) SDS-PAGE of ACP purification. Lane 1: flow thugh; 2: wash step 1; 3:
wash step 2; 4: elution fraction 1; 5: size lad@&zes of the fragments are depicted in C); 6:i@hut
fraction 2; 7: elution fraction 3; 8: elution fraamt 4; 9: elution fraction 5. B) SDS-PAGE of DH*-AC
purification. Lane 1: size ladder (sizes of theyfmeents are depicted in C); 2: wash step 1; 3: \g&sh 2;
4: elution fraction 1; 5: elution fraction 2; 6uébn fraction 3; 7: elution fraction 4; 8: elutidraction 5.
C) SDS-PAGE of the purified proteins. Lane 1: damtler; 2: ACP; 3: DH*-ACP; sizes are depicted.

Mass-based ejection assay

Assay volume was 100 pL: 10 pL protein solutiony2substratelO (equal to 0.2 mM), 38 pL buffer
(deuterated Tris 50 mM, pH 8.0). The reaction nmxtwas incubated at room temperature. In the first
reaction step the SNAC-activated substrate should o the PPant arm of th®lo-protein. In the case
of the DH*-ACP didomain the shift reaction stargicectly at this time point (substrate addition veas$

as time point zero). In the control reaction witle single ACP domain no shift domain was preseat. T

stop the reaction it was directly injected into HeLC column.

NMR-based assay

After purification the protein (DH*-ACP heterologsly expressed ifk. coli BL21; re-buffered in non-
deuterated Tris-buffer) was subsequently incubuaitigidl substratelO for 16 h. The assay was stopped by
adding an equal volume of methanol. The protein wabeted by centrifugation. Supernatant was
transferred to a new vial and driedvacuo Subsequently, the sample was prepared for adjatdiiR
experiments by dissolving it in deuterated methafibe results of théH NMR and the'H/*H COSY

2D-NMR measurement of the reaction product werepayed with the corresponding spectra obtained
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for compoundlO (i.e. the educt) and1 (i.e. the expected product). Thid NMR spectrum of the reaction
product revealeds.g.a resonance signal &i 6.62 corresponding to H-4" of tiffey shifted double bond
(as seen for compourid), and lacked resonance signal$a6.27 and 6.90 , corresponding to H-2" and
H-3" of aa,p double bond as seen for compou@d These results evidence a shift of éhié double bond

to thea,y positiondue to the activity of the shift domain (DH*-ACP)

HPL C purification of the proteinsfor mass spectrometric analysis.

The assay mixture was subjected to semiprepar&R4HPLC (C4 reversed phase column: Symmetry
300™, 5uM, 4.6 mm x 250 mm, Waters), eluent: water/acetdai{70/30) to water/acetonitrile (35/65)
over 30 min, flow rate: 1.0 mL/min). The retentitme of ACP loaded with substral® was 20.2 min.
The retention time of DH*-ACP loaded with substrdf® was 21.0 min. The peaks were collected

manually and deep frozen at —80° C. The deep freaeples were lyophilized.

MS" analysis.

The lyophilized samples were dissolved in an adiequalume of electro spray solution (49.5%CH
49.5% methanol, 1% formic acid). 10 pL samples weaeled onto the 96 well plate of the NanoMate
spray robot coupled to the LTQ Orbitrap Velos. Aagpchip with 5 um nozzle diameter was used at a
spray voltage of 1.6 kV and 0.3 psi pressure getthn environmental polysiloxane ion witim/z
445.12003 was used as lock mass for internal eaidsr. Typical mass deviation was <2 ppm. Isolation
and fragmentation were performed in the lineartrap, detection of the final product spectrum wasel
with the Orbitrap analyzer.

For ACP with a mass of 14 kDa the ejection ionsenmebtained by either isolating one charge state
(charge states isolated were: 161/2908.34094) and 17(m/z854.90875), isolation width /2, or by
applying in source fragmentation (35 V). For tha@lased charge states the ejection ions were olatdge
applying normalized collision energy of 30-35% hretlinear ion trap. The ejection ions in turn were
isolated and subjected to further round(s) of fragtation. Beside the ejection ions of interest —
expected:m/z 402.169 (without incorporated deuterium); therefothe range oin/z 400-410 was
manually scanned for ions showing a PPant signatuakso an ejection ion witim/z 303.137 could be
detected. This ion represents the phosphopantetiam plus an attached acetyl rest. These aceatylate
PPant arms resulted from the expression of the A@Rain as d@olo-protein inE. coli. Acetyl-CoA,
generally present in the cytosol of tBecoli cells, can get loaded to the free PPant arms. frecloaded

protein variants were not available for the synitexs substrate, and were not further considered.
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In the light of the observation of a Michael adddating synthesis procedure (compou2d scheme S2)
modifications on the substrate, in the reaction tamex or attached to the PPant residue cannot be
excluded, as well as possible further nucleophalayl substitutions of the thioester. However, such
wrongly loaded PPant arms were also not considaretithe latter (acylated variants) would not be

available for the envisaged substrate loading.
For DH*-ACP with a mass of 46.7 kDa, no single d®astates could be isolated. So the ejection ions

were obtained by in source fragmentation, appl@¢5 V fragmentation energy. The resulting ejectio

ions were isolated and subjected to further royraf(fagmentation.
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Supplemental figure 15. Overview for a PPant ejection experiment. A) Speut of substrate-loaded
holo-ACP. One charge state (17+, highlighted in blugswsolated (isolation width ™/2 and
fragmented. This results in spectrum B, where fketien ions were visible (compare figure S19). The
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figure 3 in the manuscript). One single ejectiom veas isolated (in this case/z403.175, highlighted in
blue) and subjected to a further round of fragmt@mayielding the respective signature iGhdepicted
in D.
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Supplemental figure 16. Top: substrate loadetblo-ACP, MS of ion with m/z 402.169. Peak an/z
261.126 represents the PPant part, peak/atl42.050 represents the substrate part. Bottonstisub
loadedholo-DH*-ACP MS? of ion withm/z403.175. Peak ah/z261.126 represents the PPant part, peak

atm/z143.056 represents the substrate part.
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Supplemental figure 19. Ejection ions of DH*-ACP. It can be seen that md#®ant residues were

acetylated, yielding a peak with/z303.137. The peaks neaw'z403.175 represent the substrate loaded

PPant residues. Due to the overnight incubatiasheuterated buffer the dominant Pant+substrate jgeak

a deuterated variant. (Compare to Figure 3 in tygep. For the other peaks, like the dominawit

522.215 no PPant signature could be detected. fOmeré is assumed that these represent peptide

fragments.
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Alignment of the conserved motives of classical DH domains with the DH* domain from the
corallopyronin A biosynthesis gene cluster and selected other DH* domains.

The conserved motives B@&x;P and DxxxQ/H are essential for the catalytic aigtiof a DH as a
reductive enzyme. These motives are not intadieénsb-called DH* domains which are not catalyzing a
reductive dehydration of a hydroxy group.

In DH* from the corallopyronin A biosynthesis geakister these motives are mutated to;Ghs, and
DxxxV, respectively.

Cor J_DH* VLBQRVLLG. .. ...BovI V...
Rhi E_ DH* ... NHRRI LLG. .. ... NSAFL...
BaeR DH* ... PVLVG .. ...NSAYL...
Di f K DH* ...BLVFBKPALMG .. ...NSCYM ..

EryAll _DH ... TLVRG .. ... BAVAR ..
DH Cons. ... G.. ...

Supplemental figure 20. Alignment of DH and DH* amino acid sequences. Thaserved catalytic

residues for DH domains are highlighted in red. Theesponding accession numbers are ADI59532.1
(CorJd), YP_003748161.1 (RhiE), ABS74065BaeR), CAJ57411.1DifK), AAV51821.1 (EryAll).

Cons. = consensus sequence.

Supplemental figure 20 was created by clustalWnafignt of representative proteins with a focus on
putative shift domains. To generate a multiplerahgnt of CorJ_DH* the amino acid sequence for the
shift domain CorJ_DH* was extracted from the cortgl€orJ protein sequence. The extracted sequence
was submitted in fasta format to Sequence Alignmemid Modeling System (SAM,
http://compbio.soe.ucsc.edu/sam.htmising SAM_TO08_server. This server automaticaligated an
alignment by finding similar protein sequencesha hon-redundant protein database (nr proteinbeof t
NCBI database). The sequence logo represents dphigal output, whereby the bigger the letterhs, t
higher is the abundance of the respective amina aesidue in all similar proteins identified.
Supplemental figure 20 shows the same — for thalydat activity important — residues as Supplemknta

figure 21.
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Supplemental figure 21. Multiple alignment of CorJ DH*. The sequence lodatwe regions harboring
the two conserved motifs is shown. The numberiragording to CorJ.
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