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Figure S1. Alignment of AnaB and human isovaleryl-CoA dehydrogenase (hIVD) sequences. The

active site base in hIVD (E254) and the corresponding residue in AnaB (E244) are highlighted in

red. A star indicates identity, a colon strong similarity, and a dot weak similarity.
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Figure S2. Polyacrylamide gel electrophoresis in denaturing condition of the purified recombinant
wild-type AnaB (WT AnaB) and E244A AnaB. Left: five ug of pure fractions were loaded, and the
gel was run and stained using coomassie blue. The molecular weight markers (M) were the
followings from top to bottom: 66, 45, 36, 29, 24, 20, 14 kDa. Right: the relative migrations of the
markers were plotted against their molecular weight on a semilog plot. The data for the following
markers: 45, 36, 29, and 24 kDa, were fitted to a logarithmic function using a non-linear regression
analysis, which equation is shown below the graph (KaleidaGraph, Synergy Software). AnaB
migrated as a 42 kDa rather than as a 46 kDa polypeptide, probably because it was not fully

denatured in these conditions or because it was more compact than expected.
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Figure S3-S16. LC-MS/MS analysis of the AnaB-catalyzed oxidation of prolyl-AnaD and of its
analogues. The substrates were incubated in the presence of wild-type AnaB, E244A AnaB or in the
absence of enzyme, for 5 min at 28 °C. The total ion current chromatograms, the ESI-MS spectra at
substrate and product retention times, their deconvoluted mass spectra, and the corresponding

MS/MS spectra are presented.

Figure S3. Analysis of the reaction of prolyl-AnaD in the presence of 10 uM wild-type AnaB. A.
Analysis of the peak at 15.73 min. The major species is prolyl-AnaD lacking the N-terminal Met:
observed, 14 246.6 Da, calculated, 14 247.2 Da. Minor species at M + 97 and M + 178 were also
observed. B. Analysis of the peak at 16.07 min. The major species is dehydroprolyl-AnaD lacking
the N-terminal Met: observed, 14 244.8 Da, calculated, 14 245.2 Da. Minor species at M + 97 and

M + 178 were also observed.

Figure S4. Analysis of the reaction of prolyl-AnaD in the absence of enzyme. A. Analysis of the
peak at 15.55 min. The major species is prolyl-AnaD lacking the N-terminal Met: observed, 14
246.4 Da, calculated, 14 247.2 Da. Minor species at M + 97 and M + 178 were also observed. B.
Analysis of the shoulder at 16.49 min. Residual intact prolyl-AnaD was observed with a minor
species corresponding to prolyl-AnaD lacking the G2-R18 sequence, probably arising from an
unexpected proteolytic cleavage at the engineered thrombin site (LVPRGS). No oxidation product
was detected. C. The sum of the MS/MS spectra for the charged species (13+, 14+, 15+, 16+, from

top to bottom) observed in the region around 16.5 min are presented.

Figure SS5. Analysis of the reaction of prolyl-AnaD in the presence of 10 uM E244A AnaB. A.
Analysis of the peak at 15.52 min. The major species is prolyl-AnaD lacking the N-terminal Met:
observed, 14 246.9 Da, calculated, 14 247.2 Da. Minor species at M + 97 and M + 178 were also
observed. B. Analysis of the shoulder at 16.78 min. Residual intact prolyl-AnaD was observed. No
oxidation product was detected. C. The sum of the MS/MS spectra for the charged species (13+,

14+, 15+, 16+, from top to bottom) observed in the region around 16.2 min are presented.

Figure S6. Analysis of the reaction of [2-’H]-L-prolyl-AnaD in the absence of enzyme. A. Analysis
of the peak at 15.62 min. The major species is [2-’H]-L-prolyl-AnaD lacking the N-terminal Met:
observed, 14 247.2 Da, calculated, 14 248.2 Da. A minor species at M + 178 was also observed. B.
Analysis of the shoulder at 17.05 min. Residual intact [2-*H]-L-prolyl-AnaD was observed together

with minor species corresponding to prolyl-AnaD lacking the G2-R18 sequence, probably arising
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from an unexpected proteolytic cleavage at the engineered thrombine site (LVPRGS) and holo-

AnaD. No oxidation product was detected.

Figure S7. Analysis of the reaction of [2-’H]-L-prolyl-AnaD in the presence of 10 uM E244A
AnaB. A. Analysis of the peak at 16.39 min. The major species is [2-’H]-L-prolyl-AnaD lacking the
N-terminal Met: observed, 14 247.2 Da, calculated, 14 248.2 Da. Minor species at M + 98 and M +
178 were also observed. B. Analysis of the shoulder at 17.51 min. Residual intact [2-*H]-L-prolyl-
AnaD was observed together with minor species corresponding to prolyl-AnaD lacking the G2-R18
sequence, probably arising from an unexpected proteolytic cleavage at the engineered thrombin site

(LVPRGS) and holo-AnaD. No oxidation product was detected.

Figure S8. Analysis of the reaction of [2-’H]-L-prolyl-AnaD in the presence of 5 uM wild-type
AnaB. A. Analysis of the peak at 16.44 min. The major species is [2-’H]-L-prolyl-AnaD lacking the
N-terminal Met: observed, 14 247.2 Da, calculated, 14 248.2 Da. Minor species at M + 98 and M +
178 were also observed. The MS/MS spectrum shows the presence of the m/z 358 and 359 ions. B.
Analysis of the peak at 16.96 min. The major species is dehydroprolyl-AnaD lacking the N-terminal
Met: observed, 14 245.2 Da, calculated, 14 245.2 Da. Minor species at M + 98 and M + 178 were

also observed. The MS/MS spectrum shows a major ion at m/z 356.

Figure S9. Analysis of the reaction of [5,5-’H,]-L-prolyl-AnaD in the presence of 10 uM wild-type
AnaB. A. Analysis of the peak at 16.68 min. The major species is [5,5-’H,]-L-prolyl-AnaD lacking
the N-terminal Met: observed, 14 248.3 Da, calculated, 14 249.2 Da. Minor species at M + 99 and
M + 178 were also observed. B. Analysis of the peak at 17.03 min. The major species is [5-’H]-
dehydroprolyl-AnaD lacking the N-terminal Met: observed, 14 245.4 Da, calculated, 14 246.2 Da.

Minor species at M + 99 and M + 178 were also observed.

Figure S10. Analysis of the reaction of (55)-[5-’H]-L-prolyl-AnaD in the presence of 10 uM wild-
type AnaB. A. Analysis of the peak at 16.40 min. The major species is (55)-[5-’H]-L-prolyl-AnaD
lacking the N-terminal Met: observed, 14 247.1 Da, calculated, 14 248.2 Da. Minor species at M +
98 and M + 178 were also observed. B. Analysis of the peak at 16.81 min. The major species is [5-
*H]-dehydroprolyl-AnaD lacking the N-terminal Met: observed, 14 245.6 Da, calculated, 14 246.2

Da. Minor species at M + 98 and M + 178 were also observed.
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Figure S11. Analysis of the reaction of [2,3,3,4,4,5,5—2H7]—L—prolyl—AnaD in the absence of enzyme.
A. Analysis of the peak at 16.40 min. The major species is [2,3,3,4,4,5,5—2H7]—L—proly1—AnaD
lacking the N-terminal Met: observed, 14 253.5 Da, calculated, 14 254.2 Da. Minor species at M +
104 and M + 178 were also observed. B. Analysis of the peak at 17.49 min. Residual [2,3,3,4,4,5,5-
°H,]-L-prolyl-AnaD was observed together with degraded species: holo-AnaD (14 150.1 Da) and
thrombin digested species (12 503.4 Da). No oxidation product was observed.

Figure S12. Analysis of the reaction of [2,3,3,4,4,5,5—2H7]—L—proly1—AnaD in the presence of 10 uM
E244A AnaB. A. Analysis of the peak at 16.23 min. The major species is [2,3,3,4,4,5,5-"H,]-L-
prolyl-AnaD lacking the N-terminal Met: observed, 14 253.6 Da, calculated, 14 254.2 Da. Minor
species at M + 104 and M + 178 were also observed. B. Analysis of the peak at 17.40 min. Residual
[2,3,3,4,4,5,5—2H7]—L—prolyl—AnaD was observed together with degradaded species: holo-AnaD (14
150.1 Da) and thrombin digested species (12 503.4 Da). No oxidation product was observed. C. The
sum of the MS/MS spectra for the charged species (13+, 14+, 15+, 16+, from top to bottom)
observed in the region around 17.5 min are presented. Enlargements of the spectra are shown on the

right hand side.

Figure S13. Analysis of the reaction of [2,3,3,4,4,5,5—2H7]—L—proly1—AnaD in the presence of 10 uM
wild-type AnaB. A. Analysis of the peak at 15.90 min. The major species is [3,3,4,4,5,5-"H]-L-
prolyl-AnaD lacking the N-terminal Met: observed, 14 252.5 Da, calculated, 14 253.2 Da. Minor
species at M + 104 and M + 178 were also observed. B. Analysis of the peak at 16.66 min. The
major species is deuterium labeled dehydroprolyl-AnaD lacking the N-terminal Met: observed, 14
250.0 Da. This species corresponded to M + 5 (labeled with five deuteriums). A minor species at
and M + 178 was also observed. C. The sum of the MS/MS spectra for the charged species (13+,
14+, 15+, 16+, from top to bottom) observed in the region around 16.5 min are presented.

Enlargements of the spectra are shown on the right hand side.

Figure S14. Analysis of the reaction of 3,4-dehydro-L-prolyl-AnaD in the presence of 10 uM wild-
type AnaB. A. Analysis of the peak at 16.10 min. The major species is 3,4-dehydro-L-prolyl-AnaD
lacking the N-terminal Met: observed, 14 244.7 Da, calculated, 14 244.8 Da. Minor species at M +
95 and M + 178 were also observed. B. Analysis of the peak at 16.81 min. The major species is
pyrrole-2-carboxyl-AnaD lacking the N-terminal Met: observed, 14 243.1 Da, calculated 14 243.8
Da. Minor species at M — 94 (holo-AnaD), M + 95 and M + 178 and residual 3,4-dehydro-L-prolyl-

AnaD were also observed.
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Figure S15. Analysis of the reaction of (4S5)-4-fluoro-L-prolyl-AnaD in the presence of 10 uM
wild-type AnaB. A. Analysis of the peak at 15.79 min. The major species is (45)-4-fluoro-L-prolyl-
AnaD lacking the N-terminal Met: observed, 14 264.4 Da, calculated, 14 265.2 Da. Minor species at
M + 115 and M + 178 were also observed. B. Analysis of the peak at 16.92 min. The pyrrole-2-
carboxyl-AnaD lacking the N-terminal Met was observed (observed 14 242.7 Da, calculated 14
243.8 Da) together with (45)-4-fluoro-L-prolyl-AnaD and some thrombin digested species (12 514
Da). C. The sum of the MS/MS spectra for the charged species (13+, 14+, 15+, from top to bottom)
observed in the region around 17.2 min are presented. Enlargements of the spectra are shown on the

right hand side.

Figure S16. Analysis of the reaction of (4R)-4-fluoro-L-prolyl-AnaD in the presence of 10 uM
wild-type AnaB. A. Analysis of the peak at 15.97 min. The major species is (4R)-4-fluoro-L-prolyl-
AnaD lacking the N-terminal Met: observed, 14 264.6 Da, calculated, 14 265.2 Da. Minor species at
M + 115 and M + 178 were also observed. B. Analysis of the peak at 16.87 min. The major species
is pyrrole-2-carboxyl-AnaD lacking the N-terminal Met: observed 14 242.5 Da, calculated 14 243.8

Da. Minor species at M + 115 and M + 178 were also observed.
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Figure S3A.

B TiC of +TOF MS: Exp 1, from Sample 1 (Ploux AnaB T 0017 of E32TIBL.wiff {lon Spray)

Max. 5.6e5 cps.

100% 16.08
£
— 15,75
£ s0%
]
= i
0% T T T T T T — T u T T T T T T T T T T T T T T T T
1.0 2.0 3.0 4.0 5.0 5.0 7.0 2.0 2.0 1080 410 120 130 440 150 160 170 480 190 200 210 220 230 240 250
Time, min
I +TOF M5: Exp 1, 15.727 min from Sample 1 (Floux AnaB WT 001) of EZZTABL wiff hiax. §33.0 counts.
3=3.59622674015992790e-004, {0=-2 34287 277322380360e+001 (lan Spray)
50,78
= 101861
& 1on 1% ? 10082
E . 2 66 1&531 35 1910.59
= 9pz.568 i e : 1p03.03
= ! l 1288 T2 AB12.38  qaz520 50 188959 1803 74 1781.82
i 0 L ul Ay + b - . L, . " . . oL ; el T T . L T . . )
200 250 900 950 1000 1050 1100 1450 1200 1250 1300 1350 4400 4480 4500 1850 1600 4650 4700 4¥S0 41800 1850 1900 1950 2000
miz, Da
B hiass reconstruction of + TOF MS: Exp 1. 15.727 min from Sample 1 (Flowx AnaB WT 001) of EZZTIB L. wiff hax. 1.4e4 ops.
100% 1424;6.00
&
E 5% 14425 00
= 14344.00
o
1 .4I|3e4 '1.4'|I ed 1.4:‘2e4 1.43|e4 1.4&&4 1.4<I5e4 '1.4I5e4 1.4i:'e4 '1.4“|Ele4 1.4&|§le4 1.450e4
hiass, [a
Mass (avg) | Mass(moro) | ApexMass | Ares | Statscan | Stopscan | Score | Evidence =
1 142468 6024 =i 14246 6229 10:5430.0000 920 920 1.0000 C h
I +TOF Product (101240 Exp 2, 15692 min from Sample 1 (Ploux AnaB WT 001) of E3279B L wiff Max. 43.0 counts.
3=3.50622674015902790-004, t0=-2. 24228727 73222350260e+001 (lon Spray)
100% - 261.13
12910
a0% 4 258,19
#
by G0% 4
ot 8810 12008
=
o 40%
v
01.07
20% 4 G738 .66 92093
84327 788.28  E16.78
b
0% o
a0 100 150 200 250 300 280 400 450 a00 550 G00 G50 oo Fa0 =ulu] 250 j=lulu} 250 1000

,Da

Page S8 of S46



Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

.
Figure S3B.
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Figure S4A.
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.
Figure S4B.
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Figure S4C.
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=3 5962267 4015992790.-004, 0=-2 34287277 322350360e+001 (lon Spray)s, Added < +TOF Froduct (1096.7): Exp 4, 16.351 min from Sample 1 (Ploux Prolyl Anal tub...
=3 59622674015992700.-004, 10=-2 34287 2T7322350360+001 (lon Sprav)s, Added < +TOF Product (1086.6): Exp 4, 16.228 min from Sample 1 (Floux Prolyl Anal tub...
3=3 5962267 4015992790.-004, 10=-2 34287277 322350360e+001 (lon Spray)=

= 358.19
£ 100% 129 10 216.08.  2671.13 456 15 23042 613 52
E 11008 | L 27717 l 44222, 5062357575 6313968138 "1 83141 °2.858.58 _.920.96
- fala o Lk l poth gt sl | '"'llll AT W BPT™ Y W WL tpetbin o l..lu..ul.[i... NPT e e g L ok TN VAR Y PPN ST IR SURPEY SV I TS .
¥ =] 100 150 200 250 300 350 400 450 500 550 500 G50 700 750 800 350 0o 250 1000
mfz, Da
+TOF Product (1012.4): Exp 2, 16.069 min from Sample 1 (Flows Prolyl Anal tube 1 001) of E2282BL wiff Max. 240 counts.
3=3 896226740152992730.-004, 0=-2 242372 T7322350360+001 (lon Spray), Added < +TOF Product (1015.4): Exp 3, 16.192 min from Sample 1 (Floux Prolyl Anal tube...
3=2.50622674015002700e-004, #0=-2 24287277232235023060e+001 (lon Spray)=, Added < +TOF Product (10124 Exp 2, 16.562 min fram Sample 1 (Ploux Prolyl AnaD tub...
3=32.50622674015002700e-004, 10=-2 3428727723223503060e+001 (lon Spray)=
261.13
— 100% 358.19
kS
S s 456 14
= ? AB9.23 730.41
- 5595257229 67796 80595 843 50 937 43
i
a0 100 150 200 250 300 350 400 450 500 550 600 G50 700 750 800 g0 900 950 1000
miz, Da
+TOF Product (980,60 Exp Z, 16.527 min from Sample 1 (Ploux Prolyl Anal tube 1 001) of E3Z22BLawiff Max. S0.0 counts,
3=3.59622674015992790.-004, 10=-2 342872 77322350360e+001 (lon Spray), Added < +TOF Product (350.5): Exp 2, 16.404 min from Sample 1 (Ploux Prolyl Anal tube ...
3=2.50622674015002700e-004, #0=-2 2428727723223502360e+001 (lon Spray)=, Added < +TOF Product (95067 Exp 2, 16.280 min from Sample 1 (Ploux Prolyl AnaD tube...
3=32.506226740 15202700 e-004, 40 8428727 T3223580360e+001 (lon Spray):, Added < +TOF Product (85067 Exp 2, 16.157 min from Sample 1 (Ploux Prolyl AnaD tube...
3=32.506226740 15002700 e-004, 40 8428727 73223580360e+001 (lon Spray):, Added < +TOF Product (95057 Exp 2, 16.627 min from Sample 1 (Ploux Prolyl AnaD tube...
=3 SO622674015002700.-004, 10=-2 24287277322350360+001 (lon Sprayv)s, Added < +TOF Product (350.5): Exp 4, 16.120 min from Sample 1 (Ploux Prolyl Anal tube...
3=32.50622674015002700e-004, 10=-2 3428727723223503060e+001 (lon Spray)=
o 358.19
S 100%: q2008436.08216.00 26112 456.15 73042 78045 81550 95(] 54
= ~279. _A469.24.518 30 64328, 678.34 °8 45 _815.
= 0%
¥ =] 100 150 200 250 300 350 400 450 500 550 500 G50 700 750 800 350 0o 250 1000
mfz, Da
+TOF Product (291.2): Exp 2, 16.216 min from Sample 1 (Ploux Prolyl Anal tube 1 001) of E3222BLwiff Max. 250 counts.
3=3 89622674015992730e-004, 0=-2 242872 TT73223560360e+001 (lon Spray), Added < +TOF Froduct (391.1) Exp 4, 16.722 min from Sample 1 (Floux Prolyl Anal tube ...
3=32.506226740 15002700 e-004, 40 8428727 T3223580360e+001 (lon Spray):, Added < +TOF Product (891.1%: Exp 4, 16.592 min from Sample 1 (Ploux Prolyl AnaD tube...
3=32.506226740 15002700 e-004, 40 8428727 73223580360e+001 (lon Spray):, Added < +TOF Product(891.2%: Exp 4, 16475 min from Sample 1 (Ploux Prolyl AnaD tube...
3=3.595226740 15992790 .-004, 10: 5428727 T322350360e+001 (lon Spray)s, Added < +TOF Product (891.23 Exp 4, 16.016 min from Sample 1 (Ploux Prolyl AnaD tube...
3=32.50622674015002700e-004, 10=-2 3428727723223503060e+001 (lon Spray)=
120.08
= 100% -.136.08 I6] 13 358148
£ 429.06._456.17 518.30 891.23
- . ™ 643.29.690.66~. 91551
5}
0%
= a0 100 150 200 250 300 350 400 450 500 550 =] g50 7o 750 =] 250 0o 950 1000

iz, Da
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure SSA.

B T|C of +TOF MS: Exp 1, from Sample 1 (Flows AnaB mutant tube 3 001) of EZZE5BLwit (lon Spray)

hiax. 5.8e5 cps.

_ 100% 15.44
&
£ so%
T
s
0%, T T T T T T ? — T T T T T T T . T T T t T T T T T T
1.0 2.0 3.0 4.0 5.0 G.0 7.0 5.0 9.0 1080 110 120 130 440 150 460 470 180 190 200 210 220 230 240 250
Time, min
. +TOF MS5: Exp 1, 15515 min from Sample 1 (Plowx AnaB mutant tube 3 001) of E3285B8 L. wiff Max. 9480 counts.
a=3.58622674015992790e-004, t0=-2 8428727 TI22350360e+001 (lon Spray)
291.40
— 100%
& 10gp-a
= 835,04 950.54 404536 118p.25
= 90256 ]
E ~1202.00 1235.91 4312 33 50 1583 99 1784 81
. 50253 L aer s , l || . 180379 :
i 0% — Al ek il . T L T " T T L T T L T T —d T T T .
=lulu} 250 j=lulu} 250 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000
miz, ['a
B tgass reconstruction of + TOF MS: E:xp 1, 15515 min fram Sample 1 (Ploux AnaB mutant tube 3 001) of E3285BL wiff Max. 4.1ed cps.
_ 1oo% 1424;3.00
&
E’ B0 14425.00
T
v
1.40ed 1.4 ed4 1.42ed 1.43ed4 1.44=4 1.45ed 1464 1.47 ed 1484 1.49e4 1.50e4
hasz, Da
Mazs (avg.) | Mass (mono.) | Apex Mass | Ares | Start Scan | Stop Scan | Score | Evidence -
1 142465712 142467540 243406 2324 903 903 1.0000 C ha

+TOF Product (950.5): Exp 2, 15431 min from Sample 1 (Plouwx AnaB mutant tube 2 001) of E32858 Lwiff
3=3.50622674015202700.-004, 10=-2 84287 277322350360 e+001 (lon Spray)

i

12910 358.19
100% 1 261.13
— 136.08
= 120.08
f» B0% 216.09
E
= 26.10
B 0% A -
20% 4
I
0% 4
50 100 150 200 250 200 380 400 450 A00 550
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G50

Foo 7E0 00
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S5SB.

B T|C of+TOF MS: Exp 1, from Sample 1 (Ploux AnaB mutant tube 3 001) of E3285BLwiff (lon Spray)

Max. 5.8e5 ops.

. qoo% 15.44
£
£  so%
T
1 0% L
10 20 3.0 4.0 5.0 6.0 7.0 2.0 Q.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 200 21.0 22.0 230 24.0 250
Time, min
I +TOF M5: Exp 1, 16.785 min from Sample 1 (Ploux AnaB mutant tube 3 001) of EZ225B L.wiff hax. 30.0 counts.
a=3 5962267401 5292790 e-004, t0=-2. 2428727 7322350360 +001 (lon Spray)
1012.61
g 100% saqzm, g 109655
= 33@'_19 ok 58 | '11843.02 120202 1206.01
E ; gpzas  IPe 10 e |1 131242
- ! ‘J 10 ﬂaa l 1 1170.41 | r 1429 B 1-1943.83 165498 160255 172725 178164
& o L |.§.J= ikl L L A \!d. i Ju.’lk i TP ST M. 5-.I.IJ 1 ; i I|. ; ."l' . b ; . ' §
200 250 Q00 250 1000 4050 1100 1480 1200 1250 1300 1350 1400 1450 1500 1850 1600 4G50 1FO00 47S0 1200 4850 4900 1950 2000
miz, Da
B pjass reconstruction of + TOF hS: Exp 1, 16.785 min from Sample 1 (Flows< AnaB mutant tube 3 001) of EZZE5BL wiff hlax. TE2.8 ops.
. 1oo% 1424;6.00
g i
£ 0% 1442400
W
= 0%
1.40e4 1414 1.42e4 1.43e4 14424 1454 1.46e4 1.47eq 1484 1.49e4 1504
hass, [a
| | Mazs (avg.) | Mazs (mono.) | Apex Mass | Area | Start Scan | Stop Scan | Score | Evidence e
I | 14246 7163 14246 8565 4657 .0000 20 920 1.0000 C .
-I +TOF Product (1096.7): Exp 2, 16574 min from Sample 1 (Plow AnaB mutant tube 3 001) of EZ285BL wiff hax. 6.0 counts.
3=3 . 59622674015902700e-004, t0=-2 34287 277322360360 +001 (lon Spray)
100% - 122.09
20%
— 25819
é G0%
i 33319 730.40
=
E 40% 22812 26115 54352
20% 139.10 2431 32715 7117 48828, 511.33 595827 51338 773.94806 45
I 1 | (]I A
0% 7 T T T 1 T T T 1
S0 100 150 200 250 00 360 400 450 500 550 Goo G50 Fo0 a0 200 250 jelula] 50 1000
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S5C.

+TOF Product (1096.7): Exp 2, 16.697 min from Sample 1 (Flows AnaB mutant tube 3 001) of E32B5BL.wiff hax. 40.0 counts,
a=3 5962267 4015992730e-004, t0=-2 84287 2772222350360e+001 (lon Spray), Added < +TOF Product (1095.7): Exp 2, 16.574 min from Sample 1 (Ploux AnaB mutantt...
SOGZ22ET4015092700e-004, 284287 2FTE22350260e+001 (lon Spray)=, Added < +TOF Product (1096.7): Exp 2, 16.227 min from Sample 1 (Floux AnaB mutant ..
SOGZEETA0152927 00004, 284287 2TT322350360e+001 (lon Spray)=, Added < +TOF Froduct (10867 Exp 2, 16.203 min from Sample 1 (Flow< AnaB mutant ...
SOEZZET4015002700e-004, 10=-2 84287 2773222803060+001 (lon Spray)=, Added < +TOF Product (1096.6% Exp 2, 15,024 min from Sample 1 (Ploux Anab mutant ...
=3 50622674015092700e-004, 284287 2FTE22350260e+001 (lon Spray)=, Added < +TOF Product (1096.6): Exp 4, 16.021 min from Sample 1 (Floux AnaB mutant ..
SQG22674015992790e-004, t0=-2 84287 277 2222350360e+001 (lon Spray)=, Added < +TOF Product (1096.57: Exp 4, 15.287 min from Sample 1 (Ploux Anab muta... +

ey 358.19
£ 100% 261.13
= 8510 2510 216.00. ' 456 15
= l l L 274, 17[ 1.20 1, /478 22 572 29 £5995 73040 843.52 80024
T 0% |l Iul. | I| g Ll thﬂ.lll s St i N | e r (. P s b sl g st o
[ a0 a0 200 2480 300 350 400 450 a00 550 500 650 700 780 300 840 900 950 1000
miz, Da
+TOF Product (1018.4): Exp 2, 15.772 min fram Sample 1 (Ploux AnaB mutant tube 3 001) of E3225BL.wiff b ax. 56.0 counts,
3=32.50622674015202700e-004, {0=-2 24287 27732232380260e+001 (lon Spray), Added < +TOF Product (1012.4): Exp 2, 16.222 min from Sample 1 (Floux AnaB mutantt...
SOGZ22ET4015092700e-004, 2. 84287 2FTE22350260e+001 (lon Spray)=, Added < +TOF Product (10123 Exp 2, 16.120 min from Sample 1 (Floux AnaB mutant ..
SOGZ22ET4015092700e-004, 284287 2FTE22350260e+001 (lon Spray)=, Added < +TOF Product (10124 Exp 2, 15942 min from Sample 1 (Floux AnaB mutant ..
A9G622674015992790e-004, t0=-2 84287 277322350360+001 (lon Spray)=, Added < +TOF Product (1018.5% Exp 4, 16.521 min fram Sample 1 (Ploux AnaB mutant ...
=3 50622674015092700e-004, 284287 2FTE22350260e+001 (lon Spray)=, Added < +TOF Product (10124 Exp 4, 16.292 min from Sample 1 (Floux AnaB mutant ..
SOGZ22ET74015002700e-004, 10=-2 84287 277222350360 +001 (lon Sprayi=
e 12911 261 13 35819
= 86.10 216.09-. 456.15
E 333.19].356.16 L 518.31 568.32 6?8 01 730 45 2.745.64 _806.33
= 0% IIL [TPUESON AVERT W) i a sy Mol e TR L P IJ TTT .
[ a0 100 150 200 2480 300 350 400 450 a00 250 600 650 700 ?SD 300 850 900 950 1000
miz, Da
+TOF Product (350 6% Exp 2, 16.450 min from Sample 1 (Plouwx AnaB mutant tube 3 001) of EZ225BLwiff b ax. 62.0 counts,
3=32.50622674015202700.-004, {0=-2 24287 27732232380260e+001 (lon Spray), Added < +TOF Product (950,60 Exp 2, 15.928 min frem Sample 1 (Ploux Anab mutant tu...
SOGZ22ET4015092700e-004, 2. 84287 2FTE22350260e+001 (lon Spray)=, Added < +TOF Product (35087 Exp 2, 15.911 min from Sample 1 (Ploux AnaB mutant ...
3=32.506225674015002700-004, 284287 2FTE22350260e+001 (lon Spray)=, Added < +TOF Product (35087 Exp 2, 15.827 min from Sample 1 (Ploux AnaB mutant ...
3=3 . 896226740156992790.-004, {0=-2 84287 2TT222260360e+001 (lon Spray)=
261.13 358.19
—  100% 120.08
=
= 950.79
i
= 45614
- 227311 3120 518.30 643.28. 67633 73041 789.33 81568
& Iy .|:_1.|H.i.l..I..n.l.].,|_..l|nllllauI o J‘Lu.l_l " l uJI.J| L.‘ TR .
300 350 400 450 a00 &850 600 650 700 ?SD 300 840 900 950 1000
miz, Da
+TOF Product (291.2): Exp 2, 16.428 min from Sample 1 (Ploux AnaB mutant tube 2 001) of E3225B L wiff haz. G40 counts)
3=3.59622674015992790.-004, {0=-2 84287 277322350360e+001 (lon Spray), Added < +TOF Product (391.2): Exp 3, 16.362 min from Sample 1 (Ploux AnaB mutant tu...
SOGZ22ET4015092700e-004, 2. 84287 2FTE22350260e+001 (lon Spray)=, Added < +TOF Product (201.2): Exp 2, 15.996 min from Sample 1 (Ploux AnaB mutant t...
SOGZ22ET4015092700e-004, 2. 84287 2FTE22350260e+001 (lon Spray)=, Added < +TOF Product (201.2): Exp 4, 16.645 min from Sample 1 (Ploux AnaB mutant ...
3=3 8062267401690927 00004, {0=-2 84287 277A22260360:+001 (lon Spray)=, Added < +TOF Product (891.2): Exp 4, 16.274 min from Sample 1 (Ploux AnaB mutantt..
SOEZ2ZET4015092700e-004, 284287 27 T222250260e+001 (lon Spray)=, Added < +TOF Product (291,13 Exp 4, 16,150 min from Sample 1 (Ploux Anab mutant ..
AQG22674015992790e-004, t0=-2 84287 277 2222350360e+001 (lon Spray)=, Added <+ TOF Product (391.2) Exp 4, 15.958 min from Sample 1 (Ploux AnaB mutan... +
2 jo0% 1200813608 56113 358.19 891 51
o JOQ.OTR l H l | 2791 | 456. 14469 22 518.31  589.39 678.34 730.39 _769.68 :
- o, e 1 .I“ .|' T 0 W0 T VOO ST Y " RPUIPPRNIIE S ' iy PR TR u._...LIJ e J‘. ] .
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miz, Da
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S6A.

B T|C of+TOF MS: Exp 1, from Sample 1 (ploux Tube DO 001) of E2236BLwWiff (lon Spray)

Max. 8.0e5 ops.

T 16.63
+
=
E 50%
o
= 0%
1.0 2.0 3.0 4.0 5.0 5.0 Fao 2.0 9.0 1000 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 200 21.0 22.0 230 24.0 250
Time, min
I +TOF M5: Exp 1, 15.620 min from Sample 1 (ploux Tube DO 001) of EZB3G5HB Lwiff hiax. 1230.0 counts.
3=3.58622052099220530-004, {0=-2 82082258205369910e+001 (lan Spray)
25020
— 1018 .64
F 100% 20145 109[.93
i S35.09 i 118829
= 95271 103140 129524
= 5 afz.61 1910 66 : 1203.15 134242 149245 .75 152807 1784 .93
& 0% B Al . . : . W — *J'C . o . Ly ; et . ; et . . . :
200 250 Q00 250 000 4050 4100 1450 4200 1250 1300 13590 1400 1450 1500 15850 G600 4GS0 470D TS0 4200 1850 1900 4950 2000
miz, Da
B tiass reconstruction of + TOF MS: E:xp 1. 15620 min fram Sample 1 (ploux Tube DO 001) of E3336BL.wiff Max 3.2ed eps.
T 14247.00
)
£ % 1442500
o 14279.00
v
1.40ed 1.41e4 1.42e4 1.43e4 1.44e4 1.45e4 1.46e4 1474 1434 1494 1504
Mass, Da
Mass (ava.) | Mass (mono.) | Apex Mass | Area | Start Scan | Stop Scan | Score | Evidence | ~
1 142471461 142470391 1227170000 912 Mz 1.0000 [ b
|
I +TOF Product (250.6): Exp 2, 15595 min from Sample 1 (plou... Mazx. 126.0 counts I +TOF Product (850.6% Exp 2, 15595 min from Sample 1 (plou... hlaz. 126.0 counts.
3=3.58622052009220530-004, {0=-2 820852583205360010e+ .. a=3.58622052009220530e-004, 10=-2.820882582052699 10+ ..
100% 4 129.10 35919 A00% 4 5218
26113 26113
S0% 4 0%
g gG0% 4  1zo.p8 é 0%
E E
@ 0% 4 1 21602 @ A0%
* - 23513 27513 577 .99 * 5811 262.13 EZTEAS
20% ] : ’ 20% 4 . 356.1
F0.., 329.18
" L | i | |
0% ||lll L el ' aal gl PN SR TR, % } liy. Ll -'lll"" ll|uh|]lul.IIIIJI|.II||.I Lty I.|.LI|||II|.I.III.lh 1} L L
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

.
Figure S6B.
B T|C of+TOF MS: Exp 1, from Sample 1 (ploux Tube DO 001) of E2226BLwiff (lon Spray) Max. 8.0e5 cps.
—_ 100% 1653
il
£ sou
=
&= 0% r
10 2.0 3.0 4.0 5.0 6.0 7.0 8.0 Q.0 10.0 1.0 12.0 13.0 14.0 15.0 6.0 17.0 18.0 19.0 200 21.0 220 23.0 240 250
Time, min
I +TOF M5: Exp 1, 17.052 min from Sample 1 (ploux Tube DO O01) of EZS36HE L wiff hlax. G1.0 counts.
3=3.59622052000220530 e-004, t0=-2.532025258295369910e+001 (lon Spray)
1012.68
= 100%
§ +1:3 +12 11 10 +3
= 118p .28
= 1006.70 TAzozae 129932 1425 69 15021
= l 119337 J | 131232 1443 .42 ©AB03TT 17274z 1796.39 130411
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B tiass reconstruction of + TOF S Exp 1, 17.052 min from Sample 1 {ploux Tube DO 001) of EZ336BL.wiff Mazx. 1200.7 cps.
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Mazs, Da
Mazss (avg.) | Mazss (mono.) | Apex Mass | Area | Start Scan | Stop Scan | Score | Evidence | A
1 14247 4375 14247 2031 §733.0000 940 940 1.0000 C s
|
I +TOF Product (250.67: Exp 2, 16.618 min from Sample 1 (ploux ... hiax. 19.0 counts. I +TOF Froduct (250.67: Exp 2, 16.618 min from Sample 1 (ploux ... hiax. 19.0 counts.
a=3 59622052009220530 e-004, t0=-2 22088253205360910e+0.. a=3 59622052099220530 e-004, t0=-2 32023252295360910e+0...
100% - 2% 36819
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E E
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S7A.

B T|C of+TOF MS: Exp 4, from Sample 1 (ploux D11 0042 of E3229BLwiff (lan Spray) Maz G.GeS ops.
100% 1835
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£ s0%
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0% T T T T T T T T T T T T t T T T T T T T T T T
1.0 2.0 3.0 4.0 5.0 5.0 7.0 2.0 .0 100 110 120 130 140 150 460 170 180 190 200 210 220 230 240 250
Time, min
I +TOF M5: Exp 1, 16388 min from Sample 1 (ploux D11 001) of EZ239BL.witff hl @z 126000 counts.
a=3 5962567 5304087 310 e-004, t0=-2 23340330327 534520e+001 (lon Spray)
F 100% sojas SOpoL  101ped +ookaa
= 535.07 o 1183.27
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B tdass recanstruction of + TOF S Exp 1, 16.288 min from Sample 1 (ploux D11 0041) of E3E229B Laniff Maz 3.5ed cps.
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= S0 14425 .00
@
1
1.40e4 1.41ed 1.42ed 1.43ed 1.4ded 1.45ed 1.45e4 1.47ed 1.48ed 1.42ed 1.50ed
Maszs, [a
Mass (avg.) | Mass (mono.) | Apex Mass | Area | Start Scan | Stop Scan | Score | Evidence | d
1 14247 2071 14247 1693 129657.0000 933 933 1.0000 C i
i
I +TOF Product (950.6): Exp 2, 16.333 min from Sample 1 {pl... hax. 770 counts. I +TOF Product (850.6): Exp 2, 16.3332 min from Sample 1 {plo... Maz. 77.0 counts.
3=3. 5962567 5304027310.-004, t0=-2.83840330327584520e... 3=3. 5962567 53040273 10.-004, 10=-2.83840330327584520....
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S7B.

B T|C of+TOF MS: Exp 4, from Sample 1 (ploux D11 0042 of E3229BLwiff (lan Spray)

Max. G.6ed cps.
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1.0 2.0 3.0 4.0 5.0 5.0 7.0 2.0 .0 100 110 120 130 140 150 460 170 180 190 200 210 220 230 240 250
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S8A.

B T|C of + TOF MS; Exp 1, fram Sample 4 (Floux D10 0047 of EZSSSEL.wiff (lon Spray)
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S8B.

B T|C of + TOF MS; Exp 1, fram Sample 4 (Floux D10 0047 of EZSSSEL.wiff (lon Spray)
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S9A.

B TIC of + TOF MS: E:xp 1, from Sample 1 (Plows tube D2 001) of E3839BLwiff (lon Spray)
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

.
Figure S9B.
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S10A.

B T|C of +TOF MS: Exp 1, from Sample 1 (Ploux Tube D3 004) of E3840BLwiff (lon Spray)

hax. 4.0e5 cps

100% 16.80
£
£ so0%
e
0% T T r r r r = r T : r r T r r r T T T T " r r T T
1.0 2.0 3.0 4.0 5.0 5.0 7.0 8.0 Q.0 10.0 1.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 200 210 22.0 23.0 24.0 250
Time, min
-I +TOF M5: Exp 1, 16.401 min from Sample 1 (Ploux Tube D3 001) of E3240BL.wiff M ax. G50 counts
3=3. 596233338747 22100.-004, t0=-2.82023337384502520e+001 (lon Spray)
0.20
# na w17 SO0 IERR il +13 ek +11 +10 =
o 839.08 Q 10067 ) 1295.19 122k 64
= gpz2.74 03122 420340 :
= oz .55 LI 1186510 r Azaz r-1443-51 158321 4503 me 175222
o 0% ‘4 Al rebt T 1Jl. -t T L T .II T T Ay T T 5‘.'/ T T T L T T T 1
200 850 j=lulu} 950 1000 1050 1100 1150 1200 1250 1300 1250 1400 1450 1500 1550 AG00 1650 1700 1750 1800 1850 1800 1850 2000
m'z, [a
B tiass reconstruction of + TOF MS: Exp 1, 16401 min from Sample 1 (Ploux Tube D3 001) of E3340B L wiff Max. 1487 2 cps
100% 1424:6.00
il
£ s0%
— 14425 .00
[T}
& 14345 .00
0% = T T T T T T T T T 1
1.40e4 1.41e4 1.42ed 1434 1.44ed 1.45e4 1.46e4 1.47 ed 1484 1494 1.50e4
Mazs, Da
Mazss (avg.) | Mazs (mono.) | Apex Mass | Area | Start Scan | Stop Scan | Score | Evidence | s
1 14247.0870 14247 1049 11614.0000 964 64 1.0000 C b
I
I +TOF Product (250.67: Exp 3, 16.470 min from Sample 1 (FI... hdax. 22.0 counts. I +TOF Froduct (850.6% Exp 2, 16.470 min from Sample 1 (Flo... hax. 22.0 counts
a=3 596233338747 22190 e-004, t0=-2 22623337384502520... a3=3 586233338747 22100e-004, 10=-2 82623337384502520e. ..
100% - Q50 61 S0% 4 368.19
20% 40% o
— = 261.13 33319
% G0 4 é 30% q
P 25919 P
£ 112.02 78052 = 2581
o A40% ™ 20% 279.10
& a5.10 1388 818,78 & 316.15 356.15
| S18.32 G734 _209.5% ’ |
20% 10%
W
0% -
100 200 00 400 500 Goo Fo0 200 Q00 1000 260 Z70 280 20 300 310 20 30 240 250 260
miz, Da miz, D'a

Page S24 of S46



Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S10B.

Bl TIC of + TOF MS: Estp 1, fram Sample 1 (Ploux Tube D2 001) of E2240BLwiff (lon Spray)
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S11A.

B TI|C of +TOF WS Exp 1, from Sample 1 (Floux D70 0027 of EZDS6ELwitt (lon Spray)
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

.
Figure S11B.
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S12A.

B TI|C of +TOF WS: Exp 1, from Sample 1 (Floux D71 0017 of EZRS7BLwit (lon Spray)

hax. 5.1e5 cps.

100% 16.22
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Time, min
I +TOF M5: Exp 1, 16.227 min from Sample 1 (Ploux D71 001) of E2987 BLwiff Maz 120 counts.
a3=3.5060042036167 3010 e-004, t0=-2 7326233326205 1040e+001 (lon Spray)
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B tgass recanstruction of + TOF S Exp 1, 16.227 min from Sample 1 (Plousx D71 001) of E3937 B Lwiff Maz 4.3ed ops.
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£
E  50% 14431.00
@
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Mazzs, Da
Mass (avg.) | Mass (mono.) | Apex Mass | Area | Start Scan | Stop Scan | Score | Evidence | d

1 142536397 14253.5480 245368.5232 943 943 1.0000 C st

i
+TOF Product (951,20 Exp 2, 16.231 min from Sample 1 (PI... Max TEO counts.

a3=2.80600420261672010e-004, t0=-2 7225233326205 1040..,

+TOF Product (951.2): Exp 2, 16.231 min from Sample 1 (PI... Maz 76.0 counts.

a=2.80600420251672010e-004, t0=-2 7220233326205 1040..,
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S12B.

B T|C of+TOF WS: Exp 1, from Sample 1 (Ploux D71 001) of E3087 BLwit (lon Spray)

Max. 5.1e5 cps
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I +TOF M5: Exp 1, 17.398 min from Sample 1 (Floux D71 001) of EZ2ETBLwiff hax. G2.0 counts
3=3.59600420361678910.-004, {0=-2.728852333262951040e+001 {lon Spray)
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B fiass reconstruction of + TOF MS: E:xp 1, 17.298 min from Sample 1 (Plousx DF1 0017 of E3937 B Lwiff Max. 1117.0 cps
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Mass (ava.) | Mass (mono.) | Apex Mass | Area | Start Scan | Stop Scan | Score | Evidence | ~
1 142555235 14253 5856 89920000 961 961 1.0000 c e

+TOF Product (1018 .9): Exp 2, 17.768 min from Sample 1 (PIl...
3=3 5060042036167 3910e-004, 10=-2 7825233326825 10490e+ ..
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S12C.

+TOF Froduct (1097 .2): Exp 2, 17.645 min from Sample 1 (Floux D71 ... Mazx. 17.0 counts.
a=3 5960042036 1673910e-004, 10=-2 78852333268051040e+001 (lon ...
a=3 5960042036 1673910e-004, 10=-2 78852333268051040e+001 (lon ...
a=3 5960042036 1673910e-004, 10=-2 78852333268051040e+001 (lon ...
a=3 5960042036 1673910e-004, 10=-2 78852333268051040e+001 (lon ...
a=3 5960042036 1673910e-004, 10=-2 78852333268051040e+001 (lon ...

+TOF Froduct (1097.2): Exp 2, 17.645 min from Sample 1 (Floux D71 00...
3=3.50600420361678910e-004, t0=-2 7385233326395 1040e+001 (lon 5...
3=3.50600420361678910e-004, t0=-2 7385233326395 1040e+001 (lon 5...
3=3.50600420361678910e-004, t0=-2 7385233326395 1040e+001 (lon 5...
3=3.50600420361678910e-004, t0=-2 7385233326395 1040e+001 (lon 5...

Max. 17.0 counts.

3=3.50600420361678910e-004, t0=-2 7385233326395 1040e+001 (lon 5...
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+TOF Product (1018.9): Exp 2, 17.186 min fram Sample 1 (Plouw D71 ... M ax. 25.0 counts. +TOF Product (1018.9): Exp 2, 17.186 min from Sample 1 (Floux D71 00... M ax. 25.0 counts.
3=3.5960042035 1673910e-004, t0=-2. 78352333268051040=+001 (lon ... a=3.59600420351678910e-004, {0=-2 7232523323262951040=+001 (lon 5...
a=2.50600420261672010e-004, 10=-2 7225233326205 1040e+001 (lon ... a3=3.50800420261672010e-004, t0=-2 79252333262051040e+001 (lon ...
3=3.5960042035 1673910e-004, t0=-2. 78352333268051040=+001 (lon ... a=3.59600420351678910e-004, {0=-2 7232523323262951040=+001 (lon 5...
3=3.5960042035 1673910e-004, t0=-2. 78352333268051040=+001 (lon ... a=3.59600420351678910e-004, {0=-2 7232523323262951040=+001 (lon 5...
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miz, Da miz, Da
+TOF Product (851.0): Exp 2, 17.210 min from Sample 1 (Ploux D71 0... M ax. 44.0 counts. +TOF Product (851.0) Exp 2, 17.210 min from Sample 1 (Plowx D¥1 001... M ax. 430 counts.
3=3.5960042035 1673910e-004, t0=-2. 78352333268051040=+001 (lon ... a=3.59600420351678910e-004, {0=-2 7232523323262951040=+001 (lon 5...
3=3.5960042035 1673910e-004, t0=-2. 78352333268051040=+001 (lon ... a=3.59600420351678910e-004, {0=-2 7232523323262951040=+001 (lon 5...
3=3.59600420361675910e-004, 0=-2 7385233326895 1040+001 (lon ... 3=3.5960042036 16789 10e-004, t0=-2.78852333268951040+001 (lon 5...
3=3.5960042035 1673910e-004, t0=-2. 78352333268051040=+001 (lon ... a=3.59600420351678910e-004, {0=-2 7232523323262951040=+001 (lon 5...
3=3.5960042035 1673910e-004, t0=-2. 78352333268051040=+001 (lon ... a=3.59600420351678910e-004, {0=-2 7232523323262951040=+001 (lon 5...
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+TOF Product (291.6): Exp 4, 17.281 min from Sample 1 (Ploux D71 0. M ax. 47.0 counts. +TOF Product (291.6) Exp 4, 17.381 min from Sample 1 (Plowx D¥1001... M ax. 47.0 counts.
3=3.5960042035 1673910e-004, t0=-2. 78352333268051040=+001 (lon ... a=3.59600420351678910e-004, {0=-2 7232523323262951040=+001 (lon 5...
3=3.5960042035 1673910e-004, t0=-2. 78352333268051040=+001 (lon ... a=3.59600420351678910e-004, {0=-2 7232523323262951040=+001 (lon 5...
3=3.5960042035 1673910e-004, t0=-2. 78352333268051040=+001 (lon ... a=3.59600420351678910e-004, {0=-2 7232523323262951040=+001 (lon 5...
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S13A.

B TI|C of +TOF MS: Exp 1, from Sample 1 (Flows DT 001) of EZ225BLwiff (lon Spray)

bz 4.8e5 cps
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I +TOF M5: Exp 1, 15.902 min from Sample 1 (Ploux DT 001) of EZ225B8 L wiff Max. 3820 counts
3=3.586257 220917992 10e-004, {0=-2 82749953 196107530e+001 (lan Spray)
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B tass reconstruction of + TOF MS: E:xp 1. 15902 min from Sample 1 (Plows: D7 001) of E3295BL wiff Max. 2.3ed cps
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1 14232.4911 142352.4942 124387 0000 929 929 1.0000 C b
I
I +TOF Product (351.0): Exp 2, 15.785 min from Sample 1 (PL... b3z G40 counts. I +TOF Product (951.00: Exp 2, 15.785 min from Sample 1 (PL... hiax. 640 counts
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

.
Figure S13B.
B T|C of+TOF MS: Exp 4, from Sample 4 (Ploux D7 001) of E3295BL.wiff (lon Spray) hiax. 48e5 cps
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I +TOF M5: Exp 1, 16658 min from Sample 1 (Plowx D7 001) of EZ295B L wiff Max. 166.0 counts
3=3.59625722991729210e-004, 10=-2.82742053106107530e+001 (lon Spray)
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B fass reconstruction of + TOF MS: Exp 1, 16,658 min from Sample 1 (Plowsx DT 001) of E3295B8 Lwiff hax. 38551 cps
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1 142500377 14250.0415 34425.0000 942 942 1.0000 C b
|
I +TOF Product (850.8): Exp 2, 16670 min from Sample 1 (FPlo... M ax. 26.0 counts. I +TOF Product (850.8% Exp 2, 16.670 min from Sample 1 {Plo... Max. 260 counts
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S13C.

+TOF Froduct (1096.9): Exp 3, 16.955 min from Sample 1 (Floux D7 00... Max. 21.0 counts.
3=3.506257 220917992 10.-004, 10=-2 82749953195107520+001 (lon ...
3=3.506257 220917992 10.-004, 10=-2 82749953195107520+001 (lon ...
3=3.506257 220917992 10.-004, 10=-2 82749953195107520+001 (lon ...
3=3.506257 220917992 10.-004, 10=-2 82749953195107520+001 (lon ...

3=3.506257 220917992 10.-004, 10=-2 82749953195107520+001 (lon ...

+TOF Froduct (1096.9): Exp 3, 16.955 min from Sample 1 (Floux D7 00... Max. 21.0 counts.
3=3.506257 220917992 10.-004, 10=-2 52749953 195107520+001 (lon ...
3=3.506257 220917992 10.-004, 10=-2 52749953 195107520+001 (lon ...
3=3.506257 220917992 10.-004, 10=-2 52749953 195107520+001 (lon ...
3=3.506257 220917992 10.-004, 10=-2 52749953 195107520+001 (lon ...

3=3.506257 220917992 10.-004, 10=-2 52749953 195107520+001 (lon ...
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+TOF Product (1018.7): Exp 2, 16.796 min from Sample 1 (Ploux D7 00... M ax. 38.0 counts.| +TOF Product (1018.7): Exp 2, 16.796 min from Sample 1 (Ploux D7 00... Max. 38.0 counts.
a=3.59626722901799210e-004, t0=-2 82742952195107530e+001 (lon ... a=3.50625722901799210e-004, t0=-2 827429532195107530e+001 (lon ...
a=3.59626722901799210e-004, t0=-2 82742952195107530e+001 (lon ... a=3.50625722901799210e-004, t0=-2 827429532195107530e+001 (lon ...
a=3.59626722901799210e-004, t0=-2 82742952195107530e+001 (lon ... a=3.50625722901799210e-004, t0=-2 827429532195107530e+001 (lon ...
a=3.59626722901799210e-004, t0=-2 82742952195107530e+001 (lon ... a=3.50625722901799210e-004, t0=-2 827429532195107530e+001 (lon ...
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+TOF Product (950.8): Exp 2, 16.920 min from Sample 1 (Floux DT 001... M ax 51.0 counts. +TOF Product (950.8): Exp 2, 16.920 min from Sample 1 (Ploux DF 001)... Max. 51.0 counts.
a=3.59626722901799210e-004, t0=-2 82742952195107530e+001 (lon ... a=3.50625722901799210e-004, t0=-2 827429532195107530e+001 (lon ...
a=3.59626722901799210e-004, t0=-2 82742952195107530e+001 (lon ... a=3.50625722901799210e-004, t0=-2 827429532195107530e+001 (lon ...
a=3.59626722901799210e-004, t0=-2 82742952195107530e+001 (lon ... a=3.50625722901799210e-004, t0=-2 827429532195107530e+001 (lon ...
a=3.59626722901799210e-004, t0=-2 82742952195107530e+001 (lon ... a=3.50625722901799210e-004, t0=-2 827429532195107530e+001 (lon ...
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+TOF Product (291.5): Exp 3, 16.435 min from Sample 1 (Floux DT 001... M ax. 33.0 counts. +TOF Product (391.5) Exp 3, 16.435 min from Sample 1 (Plowx DF 001)... Max. 33.0 counts.
a=3.59626722901799210e-004, t0=-2 82742952195107530e+001 (lon ... a=3.50625722901799210e-004, t0=-2 827429532195107530e+001 (lon ...
a=3.59626722901799210e-004, t0=-2 82742952195107530e+001 (lon ... a=3.50625722901799210e-004, t0=-2 827429532195107530e+001 (lon ...
a=3.59626722901799210e-004, t0=-2 82742952195107530e+001 (lon ... a=3.50625722901799210e-004, t0=-2 827429532195107530e+001 (lon ...
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Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S14A.

B T|C of +TOF MS: Exp 1, from Sample 1 (Ploux DhPro 001) of E3392BL.wiff (lon Spray)
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1 14244 7373 14244 7191 42153.0000 944 944 1.0000 C X
|
I +TOF Product (1018.2%: Exp 2, 16.475 min from Sample 1 (FI... hiax. 35.0 counts. I +TOF Froduct (1018.3): Exp 2, 16475 min from Sample 1 (FIL... hia:x. 35.0 counts
3=3 596257 22991799210e-004, #0=-2.82740953196107530.. .. 3=3 596257 220891799210e-004, t0=-2.822749953186107530e. .
100% - 35617 100% — 35617
S0% S0% 4
F 128.10 F
£ 0% £ Gi0%
E =
= = PSa.11
T A0 = anw 26113
T = 2EF AT
45923 316.15
20% 4 S2TT3 20% 4
N Azzzo 87800 7anaq 820.85 275,14, 27910 33320
%6 4 oo LatllLit |||| Aores 4 .I..Jll........L!..I.|| sttt et gLl
100 200 00 400 500 GO0 JOo 200 Q00 000 260 270 280 20 300 10 20 30 240 350 360
miz, Da miz, Da

Page S34 of S46



Supporting Information — Mann et al. Prolyl-ACP oxidase reaction mechanism

Figure S14B.
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Figure S15A.
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.
Figure S15B.
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Figure S15C.
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Figure S16A.
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Figure S16B.
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Figure S17. The isotopic distributions of ions arising from labeled prolyl-AnaDs were simulated by
first calculating the relative abundance of the different species (containing zero, one, two, and more
deuterium) and then by calculating for each species its isotopic distribution at unitary resolution.
The relative abundance of the species of the same apparent mass (M, M+1, M+2, M+i, 1 for integer)
were then summed and plotted, after normalization. The deuterium labeling of the ions arising from
[5,5—2H2]—L—pr01yl—AnaD and from [2,3,3,4,4,5,5—2H7]—L—prolyl—AnaD was considered randomly
distributed on two or seven positions, respectively. The isotopic distributions of the ions ejected
from the products were predicted by considering a complete loss of deuterium at position C2, and
either a non-stereospecific exchange on C5 positions or a stereospecific or non-stereospecific loss at
C5 positions or, and a non-stereospecific exchange on positions C3 and C4. The plots
corresponding to the oxidation of the C5-labeled substrates are shown in Figure 4 of the main text.

Detailed calculations are given at the end of this Figure.
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Ton from (55)-[5-’H]-L-prolyl-AnaD
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Predicted and observed isotopic distribution for the ion arising from the oxidation product of [2-

*H]-L-prolyl-AnaD.
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Predicted and observed isotopic distribution for the ion arising from the oxidation product of

[2,3,3,4,4,5,5-°H,]-L-prolyl-AnaD.
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Method used to simulate the isotopic distributions for substrates and products.
The natural isotopic abundance up to M+3, used for all the ions is indicated below. Since all ions
only differ in the number of hydrogen or deuterium, the relative abundance will be the same and is

given for the molecular formula C,;H,;O,N;S (ion ejected from prolyl-AnaD).

Mass Normalized relative Fractional relative
abundance (%) abundance

358 M 100.0 0.78

359 M+1 19.8 0.16

360 M+2 7.1 0.05

361 M+3 1.1 0.01

For any species Mi of mass M and relative abundance a, and for its isotopologues Mi+1, of mass
M+1 and relative abundance b, Mi+2 of mass M+2 and relative abundance c, etc., the isotopic

distribution will be as follows:

Mi Mi+1 Mi+2 Fractional relative abundance Mass
0.78 x a 0.78 x a M

0.16 xa [0.78xb 0.16 xa+0.78 xb M+1

005xa |0.16xb 078 xc |0.05xa+0.16 xb+0.78 xc M+2

001xa [0.05xb 0.16 xc |00l xa+0.05xb+0.16xc M+3

0.01xb 0.05xc |00l xb+0.05x%xc M+4

001 xc |0.01xc M+5

This distribution can then be normalized by setting the relative abundance of the most abundant
species at 100.0%. The isotopic distribution of the substrates was thus calculated using the
following relative abundance for the deuterated species:

[2-*H]-L-prolyl-AnaD is composed of 3% D, (M) and 97% D, (M+1) species.
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[5,5-*H,]-L-prolyl-AnaD is composed of (0.09° = 0.0081) 0.81% D, (M), (2 x 0.09 x 0.91 = 0.164)
16.4% D, (M+1), and (0.97° = 0.828) 82.8% D, (M+2) species.

(55)-[5-*H]-L-prolyl-AnaD is composed of 4% D, (M), 14% of (5R)-derivative and 82% of (55)-
derivative, both D, species (M+1).

[2,3,3,4,4,5,5—2H7]—L—prolyl—AnaD is composed of D, (M) to D, (M+7) species which relative
abundances are given below. We only considered the D, to D, species for the calculation of the

isotopic distribution of the substrate.

Species Fraction Relative abundance (%)
D, M 0.03’ -

D, M+1 |7 x0.97 x 0.03° -

D, M+2 |21 x0.97*x0.03° -

D, M+3 [35x0.97° x 0.03* -

D, M+4 |35x0.97* x 0.03° 0.08%

D, M+5 |21 x0.97° x 0.03* 1.6%

Dq M+6 |7 x0.97° x 0.03 17.5%

D, M+7 |0.97 80.8%

The isotopic distribution of the products was calculated by considering a complete loss of deuterium
at position C2. Thus, the isotopic distribution for the ion ejected from the oxidized product of [2-
*H]-L-prolyl-AnaD is the natural isotopic distribution for the ion of m/z 356. For the oxidation of the
substrates labeled on position C5, we considered two limiting cases. The first one involves a non-
stereospecific loss of labeling by exchange of 50% of the deuterium with proton at both C5
positions of the P2C-AnaD intermediate. There are thus, in this case, two independent exchanges
with a probability of 0.5 for each. In the other limiting case, we considered a complete loss of the
labeling, either by complete exchange or by transformation of P2C-AnaD to P5C-AnabD. This loss

could be stereospecific or non-stereospecific. The calculations are illustrated below.

Oxidation of [5,5-2H,]-L-prolyl-AnaD with a non-stereospecific exchange on both C5 Oxidation of [5,5-2H,]-L-prolyl-AnaD with a pecific loss of labeling at position
positions of P2C-AnaD: each are independent with a probability of 0.5 C5-pro-R, to form P5C-AnaD
Substrate Dy 0.8% (5R)-D; 8.2% (55)-D4 8.2% D, 82.8% Substrate Dy 0.8% (5R)-Dy 8.2% (55)-D1 8.2% D, 82.8%
o H o D, o D, o
P2Cimine  H 0 H 0 o 0 o 0 a3 3= 3= 3=
intermediate st_p D%S,p HWE-P D‘\\qHS.p N sep ot s N s N s
D, D D D,
Do D Dy D Oxydation o ! ! 2
Exchanges and
isomerization
oNeTONON OV ’ - . !
Product Do Do Do Dy, Dy Do D D D; D; D

o Do Dy i Dy D Do = 0.8% + 8.2% = 9.0%
8.2%

% + 82.8% = 91.0%

Do = 08/+075x2x82/+025><828/ 33.8%

D; =0.25 x 2 x 8.2% + 0.50 x 82.8% = The same relative abundance will be obtained by considering either a stereospecific loss

D, = 0.25 x 82.8% = 20.7% at position C5-pro-S or a non-stereospecific loss at both C5 positions, because the
labeling is symmetrical on that position.
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o 2 N ™
Oxidation of (5S)-[5-°H]-L-prolyl-AnaD with a non-stereospecific exchange on both Oxidation of (55)-[5-2H]-L-prolyl-AnaD with a non-stereospecific loss of labeling at position
C5 positions of P2C-AnaD: each are independent with a probability of 0.5 C5, to form P5C-AnaD. The loss involves either position with the same probability
Substrate Do 4% (5R)-Dy 14% (55)-D; 82%
Do 4% (5R)-Dy 14% (55)-D; 82%
P2C imine i< Y RN Substrate
intermediate HOUONT Nsep b N sep HUONT Nsop H o H, 0 D, 0
Do D, D, H H H
Exchanges Oxydation Do D4 D,
and
isomerization
Do D, Do D,
( ) ( W ( ) ( W Product Do Do Dy D, D
Product Do Dp Do D, Dy Do Do D, Dy
Do =4% +0.5 x 14% + 0.5 x 82% = 52%
Dy = 4% + 0.75 x (14% + 82%) = 76% 0= 2 o x9er
[D1 = 0.25 x (14% + 82%) = 24% Dy =0.5x 14% + 0.5 x 82% = 48%
Oxidation of (55)-[5-2H]-L-prolyl-AnaD with a stereospecific loss Oxidation of (55)-[5-2H]-L-prolyl-AnaD with a stereospecific loss
of labeling at position C5-pro-S, to form P5C-AnaD of labeling at position C5-pro-R, to form P5C-AnaD
Dy 4% (5R)-D; 14% (565)-Dy 82% Dy 4% (5R)-D; 14% (55)-D; 82%
Substrate o o o Substrate ° o o
H H D, H H D
Oxydation Dy D, D, Oxydation Do D4 D,
and and
isomerization isomerization
Product Do D, Do Product Do Do D,
Dy = 4% + 82% = 86% Dy = 4% + 14% = 18%
D; = 14% D; = 82%

For simulating the isotopic distribution for the ion ejected from the oxidized product of
[2,3,3,4,4,5,5—2H7]—L—prolyl—AnaD, we considered a complete loss of deuterium at position C2 and
C5-pro-R, and a non-stereospecific loss at positions C3 and C4. We only considered the D, and D;
imine products because the other isotopologues (D, to D;) are negligible in quantity. Thus, the
calculated relative abundance of these two imines are: 0.97° = 0.859 (85.9%) for the Dy species, and
5 x (0.97)* x 0.03 = 0.133 (13.3%) for the D, species. There are five D, isotopomers depending on
the position of the hydrogen. The isotopomer with one hydrogen on position C5 will have the same
exchange pattern than that of the D5 isotopomer. The four other D, isotopomers will give the same
pattern. Considering independent exchanges on four positions with a probability of 0.5 for each

exchange, the relative abundances of the exchanged species are the followings:

Imines Exchanged imines

Ds (¢) D, C5-H (b) D, C5-D (4 x b)

¢ =0.859 b =0.027 4 xb=0.106

Dy |[1/16xc |0 0 1/16 x ¢ 5.4% Ds
D, |4/16xc |1/16 xb 2/16 x4 x b 4/16 x c+9/16 x b 23.0% D,
D; |6/16xc |4/16 xDb 6/16 x4 x b 6/16 x c +28/16 xb  |36.9% D,
D, [4/16 xc |6/16xDb 6/16 x4 xb 4/16 x ¢ + 30/16 x b 26.5% D,
D, |1/l6xc |4/16 xDb 2/16 x4 x b 1/16 xc+12/16 xb | 7.4% D,
D, |0 1/16 x b 0 1/16 x b 0.2% D,
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Non-stereospecific loss of labeling at positions C3 and C4 in the oxidized product of [2?H;]-L-prolyl-AnaD, by considering independent
exchanges, each with a probability of 0.5

D4 b% D4 b% D4 b% D4 b% D4 b% D5 c%
I:? D[:)D\H D'jD\D D?H\D [:) DE-)D\D
Imines Q_L I_LE’ 1_540 j_g«o j_h j_Lf
D o D > O D SN D SN
N'H s-pP N'H 's-P N4 s-P N4 s-p

gy ‘_ /'i\DM /'\Di

Exchanges

/Di/\D /Di Dy Di.o 51\

D D D3 Dy Dz D3 D3 Dy Di2 |2 Dis Diq D
Exchanged ove e ﬁ ﬁ N (\ N m
imines Dy D, D D3 D, D3 D3 Dy Dy Dp Dy D3 Dy D3 D3 Dy Dj4D;3Di3D;oD;3DioDi2 Djiq Dig DioDio Dy Do Djo4Diy D

For the D5 species i = 5, and for the D, species i =4
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