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Figure S1. LC-MS analysis of the incubation of FosDH1 with (E)-2-butenoyl-SNAC (4). A1. (E)-2-
butenoyl-SNAC (4) standard; A2. MS of retention time between 1 min and 10 min from A1; B1. (3R)-3-
hydroxybutyryl-SNAC (3) standard; B2. MS of retention time between 1 min and 10 min from B1; C1.
incubation of (E)-2-butenoyl-SNAC (4) with 1.25 uM FosDH1 for 5 min at room temperature; C2. MS of
retention time between 1 min and 10 min from C1.
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Figure S2. Initial velocity of FosDH1-catalyzed hydration and dehydration. (A) Progress curve of
FosDH1-catalyzed hydration of (E)-2-butenoyl-SNAC (4) at varying enzyme concentrations (1.25, 2.5
and 5.0 uM); (A1) Plot of initial velocity vs. enzyme concentration using 4 as substrate; (B) Progress
curve of FosDH1-catalyzed dehydration of (3R)-3-hydroxybutyryl-SNAC (3) at varying enzyme
concentrations (1.25, 2.5 and 5.0 uM); (B1) Plot of initial velocity vs. enzyme concentration using 3 as
substrate.

S4



Rate (min-')

0 L] L)
60 80
[2-butenoyl-SNAC] (mM)

Rate (min™)

0 T
40 60 80
[(3R)-3-hydroxybutyryl-SNAC ] (mM)

Figure S3. FosDH1 activity in sodium phosphate buffer (pH 7.2). Top plot: hydration of (E)-2-butenoyl-
SNAC (4). Bottom plot: dehydration of (3R)-3-hydroxybutyryl-SNAC (3).
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Figure S4. FosDH1-catalyzed dehydration of (3R)-3-hydroxybutyryl-SNAC (3) at pH 5.0 — 9.2 (no
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Figure S5. pH dependence of FosDH1 (Fit of Replicate 2 to Eq. 2 and Eq. 3).

Ll
8 10

o«

pH

S7



Alternative Statistical Fit of pH Dependence of FosDH1. Since Eq. 2 and Eq 3 for the pH
dependence of log(kcat) and log(kcaKm) do not permit inclusion of rate values of 0, an alternative
statistical analysis of the pH dependence of kcat and kcat/ Km over the full range pH 3.0 — 9.2 was also
carried out using the Logistic expression of Eq. 4, as suggested by one of the Referees (Figure S6):

Y = A2 + (A1-A2)(1 + (X/x0)®)  (Eq4)
where
y.. Kcat or Keat/ Km
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X
Xo
p
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pH
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Figure S6. pH dependence kcat of FosDH1 — Fit of Replicates 1 and 2 to Logistic Eq. 4.
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Table S1.

Steady-state kinetic parameters for

hydroxybutyryl-SNAC (3) from pH 3.0 to 9.2.

FosDH-1-catalyzed dehydration of

(3R)-3-

pH Replicate 1 Replicate 2
Keat (Min™") | Km (MM) | Keat/Km (M'min™) | keat (Min™") | Kn (MM) |  Keat/Km (M'min")

30 |0 -- 0 0 -- 0
40 |0 -- 0 0 -- 0

5.0 | 2+0.2 2915 69 1.3201 1943 68

6.0 | 7.4+0.5 3044 247 9.542 44+18 216

7.0 | 2043 51+12 385 1842 43+8 419

8.0 | 261 66+3 394 24+1 603 400

9.2 | 23t1.5 5716 404 2612 64110 406
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