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Table S1: Metabolic products of the nickel catalyzed reaction of acetylene with carbon monoxide.

Reactions were carried out in 125 ml serum bottles with 5 ml aqueous liquid phase for 7 days at 105 °C;

Products were identified by GC-MS as tert-butyldimethylsilyl derivatives; Labelling in characteristic fragments

is shown for runs with D,O or *CO. n” signifies n D-labels, ne signifies n *C-labels, 0.5+ signifies 50%

labelling of the indicated product.

Runs A B C D

NiSO, « 6 H,0 [mmol] 1 0.5 0.5

FeSO, * 7 H,O [mmol] 0.5

B-Ni(OH), [mmol] - 0.5 1 -

Na,SO4 [mmol] - 0.5 1 -

NaS * 9 H,0 [mmol] 1 0.5 - 1.0

NaOH [mmol] 0.5 0.5 0.5 0.5

CO [ml] 60 60 60 60

CoH, [ml] 60 60 60 60

PH eng 8.0 8.1 9.8 8.5

Products [uM] labelling in characteristic fragments
massl mass2 mass3

Cl

formate 18983 24207 310 434 145 1"1e 103 171

C2

acetate 4358 3434 112 749 117_370¢ 99_070+ 75_170-

glycolate 32 38 n.d. 11 247 210- 219_270- 163_270-

C3

acrylate 9692 16874 243 763 129 3"1- 99_171. 85_370e

propionate 10368 15021 171 339 131 _5"1- 115_0"0- 173_5"1.

pyruvate 43 117 n.d. 4 259_2A0.5° 23 1_0/\0‘ 189_0/\0‘

B-lactate 273 793 n.d. n.d. 261 _471- 219_370e 163_270+

glycerate 108 102 n.d. n.d. 391 _370.5¢ 363_370+ 289_370¢

C4

but-3-enoate 187 563 n.d. n.d. 143 5"1- 115_0"0- 99_5"0¢

crotonate 226 516 n.d. 22 143_570.5¢ 99_5"0+ 185_0"1

2-methylmalonate 48 145 n.d. n.d. 289 312. 331_072 133_070-

maleate 72 585 n.d. 14 287 212. 329 272 115_0"1-

succinate 3964 4747 3 187 289 412. 331 472 215_4"2-

fumarate 358 391 n.d. 12 287 212. 245_272. 329 272

2,3-dihydroxybutyrate 31 41 n.d. n.d. 405_5"1+ 377_570- 303_570-

malate 17 85 n.d. n.d. 419 372e 287 _2"2. 461_3"0-

C5

(E)-2-methylbut-2-enoate 196 411 n.d. n.d. 157_7"1- 113_770e 83_7"1e




Mass spectrum of methyl thioacetate (thioacetic acid S-methyl ester) standard sample
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Mass spectrum of methyl thioacetate from run A Table S2.
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Mass spectrum of methyl thioacetate from run B Table S2.
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Mass spectrum of methyl thioacetate from run B Table S2 performed with CO.
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Figure S1: Formation of methyl thioacetate (thioacetic acid S-methyl ester) from HC=CH and CH3SH in
the presence of NiS. Mass spectra are shown for the acetyl thioester standard sample as well as for experiments
with HC=CH (Table 3 run A), HC=CH + CO (Table 3 run B), D,0 and **CO.



Reductive acetyl-CoA pathway

CH
HCZ
ATP ADP+P, 2H H0 rms
NADH
:: 7/M-lcocu-l HCO-H,Folate MDHC-HdFoIate NAD* ~ Ptk
Ni
HyFolate O COOH H.O
o N 2
e =
. H;NJ:N H H,;C-HFolate OH

[E-Ni-CO]

HSCoA oc_
HiC SCoAl—L

H,0
HSCoA

=0

e

H;C™ "0~

-"-._. H,Folate
-------- HaFolate é\NiJ\cm
NADH
[H3C-COE] e H3C-HF0late 1 Ox.

NAD*
o}
é\NIJI\CH3
20
r CH,SH
CHySH  H,0
0
M

HiC” O H;C” “SCH;

[CoE]

=0

Figure S2: Comparison of the Reductive acetyl-CoA pathway'! and the proposed primordial reaction

mechanism to thio acetate.

Metabolites highlighted by red boxes correspond to products of the

NiS/HC=CH/CO system. Pathway is adapted from***, CoE stands for corrinoid Enzyme, H3C-CoE for methyl
corrinoid protein; E-Ni-CO for CO dehydrogenase complex.
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Figure S3: Reductive tricarboxylic acid cycle'®. Metabolites highlighted by red boxes correspond to products
of the NiS/HC=CH/CO system. Graphics partly adapted from***!



o

o
ADP I con acetyl-CoA H .con

p ATP
U acetyl:CoA ‘&Hsu A j\)oL
- LCoA g
o s malonyl-CoA  Hco, acetoacetyl-CoA g
o HSCoA NADH/H*
- NAD*
°M° malonate semialdehyde OH O
NADPH/H" 3-OH-butyryl-CoA )\)LS—C"A
. NAD
-o?\~on [3-OH-propionate B8
ABred vhiudibireindrad o
ATP, HSCoA crotonyliCoA M .con
ADE £y 3-OH-Propionate/4-OH-butyrate cyle w0
con J_~,, 3-OH-propionyl-CoA (3-HP/4-HB) .
'S OH 4-OH-butyryl-CoA s”
ADP, P;
HSCOA,ATP
(¢}
4-OH-butyrate o A~Ho-
NADP*
NADPH/H' 0

OV\)L =
o
ADP, P, succinic semialdehyde
methyl-malonyl}CoA NADP*
o o “yjsuccinyl-CoA[™ .oy, HSCOA
CoA.S o~ 73

COAISY\)LO—

o

Figure S4: 3-Hydroxpropinate/4-hydroxybutyrate cycle®®. Metabolites highlighted by red boxes correspond
to products of the NiS/HC=CH/CO system. Graphics partly adapted from™>*,
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Figure S5: Dicarboxylate/4-Hydroxbutyrate cycle®®. Metabolites highlighted by red boxes correspond to
products of the NiS/HC=CH/CO system. Graphics partly adapted from*®*,



3-OH-Propionate bicycle (3-HP/malyl-CoA cycle)
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Figure S6: 3-Hydroxypropionate bicycle*’. Metabolites highlighted by red boxes correspond to products of the
NiS/HC=CH/CO system. Graphics partly adapted from"*,
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