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Additional Methods
Bacterial strains, plasmids, and growth conditions
[bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK19][bookmark: OLE_LINK20]All bacterial strains and plasmids used in this study are listed in Table S1. Escherichia coli DH5α was used for general cloning. Gene expression and methanol utilization was performed in strain E. coli BW25113 ΔfrmA (Ec-ΔfrmA). The pTrc99A vector with a trc promoter was used for expression of the genes required for methanol utilization. mdh3 of Bacillus methanolicus MGA3 (mdh3MGA3), mdh2 of B. methanolicus PB1 (mdh2PB1), and fls were synthesized by GENEWIZ (Suzhou, China). The mdh3MGA3-fls and mdh2PB1-fls cassettes were then inserted into the XmaI site of pTrc99A to produce pTrc99A-mdh3MGA3-fls and pTrc99A-mdh2PB1-fls, respectively. To construct pKD46-Cm-dnaQ, a dnaQ mutant of E. coli (T16I, R159L) was firstly amplified by PCR from pQ-dnaQ-BR6 using primer pair Dnase-F/Dnase-R (Table S2) and inserted into the EcoRI and XmaI sites of pKD46, resulting in pKD46-dnaQ. Then, Cmr gene was amplified by PCR from pXMJ19 using primer pair Cm-F/Cm-R (Table S2). The backbone harboring dnaQ mutant was amplified by PCR using primer pair pKD46-F/pKD46-R. We derived pKD46-Cm-dnaQ from pKD46-dnaQ by replacing its Ampr gene with Cmr gene through ligation of Cmr gene and the pKD46-dnaQ backbone. E. coli strains were cultured aerobically in lysogeny broth (LB) medium or M9 minimal medium supplemented with carbon sources at 30ºC or 37ºC. Ampicillin (100 μg/mL), kanamycin (50 μg/mL) or chloramphenicol (20 μg/mL) was added to the medium as required.

[bookmark: OLE_LINK18][bookmark: OLE_LINK25]Enzyme activity assay
[bookmark: OLE_LINK50][bookmark: OLE_LINK17][bookmark: OLE_LINK74][bookmark: OLE_LINK75][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK78][bookmark: OLE_LINK79][bookmark: OLE_LINK81][bookmark: OLE_LINK90][bookmark: _Hlk484290245]Recombinant E. coli stains were cultivated in LB medium at 37ºC with 220 rpm. When the OD600nm reached 0.5–0.7, expression of heterologous genes was induced by addition of 0.1 mM isopropyl-β-D-thiogalactopyranoside (IPTG). The cultures were incubated at 37°C for another 5 h. Cells were harvested and then washed twice with 50 mM potassium phosphate buffer (pH7.4). The cell pellet was resuspended in the same buffer and disrupted by sonication in an ice bath. The lysed cells were centrifuged at 18,000 × g for 30 min at 4°C, and the supernatant was used for activity assay. Methanol dehydrogenase (MDH) activity was assayed using the method described previously (Müller et al., 2015). The reaction mixture contained preheated (37ºC) 50 mM potassium phosphate buffer (pH 7.4), 5 mM MgSO4, 0.5 mM NAD+ and 1 M methanol. The reaction was started by addition of cell free extracts. Specific activity (U/mg) was defined as the amount of enzyme producing 1 µmol NADH per minute per mg of total protein. Formolase (FLS) activity assay was performed as described previously (Siegel et al., 2015). Briefly, cell lysate-containing FLS was combined with an assay mix containing preheated (37ºC) 100 mM sodium phosphate buffer (pH 8.0), 2 mM MgSO4, 50 μg/mL glycerol dehydrogenase, 0.8 mM NADH, 0.1 mM TPP, and 134 mM formaldehyde. Dihydroxyacetone generated by FLS from formaldehyde was used as the substrate of glycerol dehydrogenase with consumption of NADH. Specific activity (U/mg) was defined as the amount of enzyme consuming 1 µmol NADH per minute per mg of total protein.

Analysis of 13C-labeling of proteinogenic amino acids
[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Strains Ec-ΔfrmA-mdh2PB1-fls and Ec-ΔfrmA-mdh2PB1-fls-M11 were first cultivated in LB medium overnight and then transferred to M9 minimal medium supplemented with 5 g/L glucose and 0.1 mM IPTG. Cells were incubated at 37ºC for 5 h, washed with 0.85% NaCl, and then transferred to M9 minimal medium supplemented with 0.1 mM IPTG and 8 g/L (1% v/v) 13C-labeled methanol (99% atom enrichment, Sigma-Aldrich). After 48 hours of cultivation, cells were harvested and hydrolyzed to yield amino acids using a method described previously (You et al., 2012). Cells were resuspended in 6 M HCl and transferred to clear glass vials with screw-top. The vials were placed in an oven at 100°C for 24 hours to hydrolyze the biomass proteins into amino acids. The hydrolysates were centrifuged at 12,000 g for 10 min to remove solid particles in the hydrolysis solution and the supernatants were transferred into new centrifuge tubes for desiccation. The dried samples were dissolved with 50% acetonitrile and the data acquisition by LC-MS was performed using a Shimdzu LC-30A HPLC equipped with a SeQuant ZIC-HILIC column (100 mm × 2.1 mm, 3.5 μm, Merck, Germany) and a Triple TOF 5600 mass spectrometer. The LC-MS sample (5 μL) was separated on the column at 25℃ and a flow rate of 0.3 mL/min, using mobile phase A (10 mM ammonium acetate, 10 mM ammonium hydroxide and 5% acetonitrile) and mobile phase B (100% acetonitrile). HPLC program was settled as follows: 0-3 min, 95% B; 3-6 min, 95-60% B; 6-25 min, 60-50% B; 25-30 min, 50% B; 30-30.5 min, 50-95% B; 30.5-38 min, 95% B, and the column was re-equilibrated for 10 min.

Whole genome resequencing
[bookmark: OLE_LINK34][bookmark: OLE_LINK40][bookmark: OLE_LINK49]Genomic DNA of strain Ec-ΔfrmA-mdh2PB1-fls-M11 was extracted using the Promega Wizard Genomic DNA Purification Kit (Madison, WI, USA). Library construction and whole genome resequencing was conducted by BerryGenomics (Beijing, China) with the sequencing platform Illumina Hiseq2500, 125PE (San Diego, CA, USA). The output was analyzed for quality assurance with FastQC (v.0.10.1) and NGSQCToolkit software (v.2.3.3). Alignment was performed using BWA alignment software (v.0.7.15-r1140) and the variant calling was performed using SAMtools software (v1.2). SnpEff software (v.4.3i) was used to annotate the variations.

Additional Figures
[image: C:\Users\Yu Wang\AppData\Local\Microsoft\Windows\INetCache\Content.Word\170706-连续传代示意图副本.tif]
[bookmark: _Hlk484285368]Fig. S1. Adaptive evolution by genome replication engineering assisted continuous evolution (GREACE) and screening of methanol-utilizing mutants. A Schematic illustration of adaptive evolution by GREACE. First, Ec-ΔfrmA-mdh2PB1-fls that harbors pKD46-Cm-dnaQ was cultivated in LB medium at 30ºC to introduce mutations. After 12 hours, the broth was serially transferred into fresh LB medium to continue evolution and enrich mutants. Second, for each passage of evolution, cells were harvested and transferred into M9 minimal medium supplemented with glucose and IPTG. The cultivation was performed at 37ºC for 5 hours to eliminate the temperature-sensitive plasmid pKD46-Cm-dnaQ and induce mdh and fls expression. Third, the cells were harvested and transferred into M9 minimal medium supplemented with methanol and IPTG. The cultivation was performed at 37ºC and OD600nm was detected after 72 hours cultivation. Cell growth (B) is presented by the difference value between OD600nm at 72 h and OD600nm at 0 h (ΔOD600nm) Red star represents the 13th passage, which shows the best cell growth using methanol and is used for mutant isolation. C The cell growth of different mutants isolated from the 13th passage. Cells were cultured at 37ºC and 220 rpm in M9 minimal medium supplemented with methanol and IPTG. ΔOD600nm represents the difference value between OD600nm at 72 h and OD600nm at 0 h. Red star represents mutant Ec-ΔfrmA-mdh2PB1-fls-M11, which shows the best cell growth using methanol.

Additional Tables
[bookmark: OLE_LINK14]Table S1. Bacterial strains and plasmids used in this study.
	Strain or plasmid
	Relevant characteristic(s)a
	Ref. or source

	Strain
	
	

	[bookmark: OLE_LINK196]E. coli DH5α
	supE44∆lacU169 (Φ80 lacZ∆M15) hsdR17 recA1 endA1 gyrA96 thi-1 relA1
	Novagen

	Ec-ΔfrmA
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK24]Kanr, derivative of E. coli BW2513 with in-frame deletion of frmA
	Baba et al. (2006)

	Ec-ΔfrmA-pTrc99A
	[bookmark: OLE_LINK88][bookmark: OLE_LINK89]Ampr, Kanr, derivative of Ec-ΔfrmA harboring pTrc99A
	This study

	Ec-ΔfrmA-mdh3MGA3-fls
	[bookmark: OLE_LINK100][bookmark: OLE_LINK101][bookmark: OLE_LINK102][bookmark: OLE_LINK105]Ampr, Kanr, derivative of Ec-ΔfrmA harboring pTrc99A-mdh3MGA3-fls
	This study

	Ec-ΔfrmA-mdh2PB1-fls
	Ampr, Kanr, derivative of Ec-ΔfrmA harboring pTrc99A-mdh3MGA3-fls
	This study

	Ec-ΔfrmA-mdh2PB1-fls-M11
	Ampr, Kanr, mutant #11 of Ec-ΔfrmA-mdh2PB1-fls
	This study

	Plasmid
	
	

	[bookmark: OLE_LINK43][bookmark: OLE_LINK44]pTrc99A
	[bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK12][bookmark: OLE_LINK13]Ampr, cloning vector for inducible expression of cloned inserts using the Ptrc promoter
	Amann et al. (1988)

	pKD46
	Ampr, low copy plasmid with a temperature sensitive replicon, carrying Red recombinase under the arabinose-inducible ParaB promoter
	Datsenko and Wanner (2000)

	pQ-dnaQ-BR6
	Ampr, pUC18 derivative carrying a dnaQ mutant of E. coli (T16I, R159L)
	Luan et al. (2013)

	pXMJ19
	Cmr, Ptac, lacIq
	Jakoby et al. (1999)

	pTrc99A-mdh3MGA3-fls
	[bookmark: OLE_LINK67][bookmark: OLE_LINK80]Ampr, pTrc99A derivative carrying mdh3 of Bacillus methanolicus MGA3 and fls
	[bookmark: _GoBack]This study

	pTrc99A-mdh2PB1-fls
	[bookmark: OLE_LINK9]Ampr, pTrc99A derivative carrying mdh2 of B. methanolicus PB1 and fls
	This study

	pKD46-dnaQ
	Ampr, pKD46 derivative carrying a dnaQ mutant of E. coli (T16I, R159L)
	This study

	[bookmark: OLE_LINK5]pKD46-Cm-dnaQ
	[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK10][bookmark: OLE_LINK11]Cmr, pKD46 derivative carrying a dnaQ mutant of E. coli (T16I, R159L)
	This study


aAmpr, Kanr, and Cmr represent resistance to ampicillin, kanamycin, and chloramphenicol, respectively.
Table S2. Sequences of primers used in this study.
	Primer
	Sequence (5’-3’)

	Dnase-F
	CCTGAATTCGAGCTCTAAGGAGGTTATAAAAAATGAGCACTGCAATTACACGCCAG

	Dnase-R
	TATCCCGGGTTATTATGCTCGCCAGAGGCAACTTCCGCCTTTC

	Cm-F
	CAGTGGAACGAAAACTCACGGTGGAATCGAAATCTCGTGATGG

	Cm-R
	TGAGACAATAACCCTGATAAAAGAAAAACCACCCTGGCGC

	pKD46-F
	TTATCAGGGTTATTGTCTCATGAGCG

	pKD46-R
	CGTGAGTTTTCGTTCCACTGAGC


[bookmark: _Hlk492411384]
Table S3. Sequences of mdh3MGA3, mdh2PB1, and fls genes.
	Gene
	Sequence

	mdh3MGA3
	ATGACAAACACTCAAAGTGCATTTTTTATGCCTTCAGTCAATCTATTTGGTGCAGGATCAGTTAATGAGGTTGGAACTCGATTAGCTGATCTTGGTGTGAAAAAAGCTTTATTAGTTACAGATGCTGGTCTTCACGGTTTAGGTCTTTCTGAAAAAATTTCCAGTATTATTCGTGCAGCTGGTGTGGAAGTATCCATTTTTCCAAAAGCCGAACCAAATCCAACCGATAAAAACGTCGCAGAAGGTTTAGAAGCGTATAACGCTGAAAACTGTGACAGCATTGTCACTCTGGGCGGCGGAAGTTCACATGATGCCGGAAAAGCCATTGCATTAGTAGCTGCTAATGGTGGAAAAATTCACGATTATGAAGGTGTCGATGTATCAAAAGAACCAATGGTCCCGCTAATTGCGATTAATACAACAGCTGGTACAGGCAGTGAATTAACTAAATTCACAATCATCACAGATACTGAACGCAAAGTGAAAATGGCCATTGTGGATAAACATGTAACACCTACACTTTCAATCAACGACCCAGAGCTAATGGTTGGAATGCCTCCGTCCTTAACTGCTGCTACTGGATTAGATGCATTAACTCATGCAATTGAAGCATATGTTTCAACTGGTGCTACTCCAATTACAGATGCACTTGCAATTCAGGCGATCAAAATCATTTCTAAATACTTGCCGCGTGCAGTTGCAAATGGAAAAGACATTGAAGCACGTGAACAAATGGCCTTCGCTCAATCATTAGCTGGCATGGCATTCAATAACGCGGGTTTAGGCTATGTTCATGCGATTGCACACCAATTAGGAGGATTCTACAACTTCCCTCATGGCGTTTGCAATGCGGTCCTTCTGCCATATGTATGTCGATTTAACTTAATTTCTAAAGTGGAACGTTATGCAGAAATCGCTGCTTTTCTTGGTGAAAATGTCGACGGTCTAAGTACGTACGATGCAGCTGAAAAAGCTATTAAAGCGATCGAAAGAATGGCTAAAGACCTTAACATTCCAAAAGGCTTTAAAGAACTAGGTGCTAAAGAAGAAGACATTGAGACTTTAGCTAAGAATGCGATGAAAGATGCATGTGCATTAACAAATCCTCGTAAACCTAAGTTAGAAGAAGTCATCCAAATTATTAAAAATGCGATGTAA

	mdh2PB1
	ATGACAAACACTCAAAGTATATTTTACATACCTTCAGTCAATTTGTTTGGTCCAGGATCTGTTAATGAGGTTGGAACTCGATTAGCTGGCCTTGGCGTGAAAAAAGCTTTATTAGTTACAGATGCTGGTCTTCACGGCTTAGGTCTTTCTGAAAAAATTGCCAGTATCATTCGTGAAGCTGGTGTGGAAGTATTAATTTTTCCAAAAGCCGAACCAAATCCAACTGATAAAAACGTCGCAGAAGGTTTGGAAGTGTATAACGCTGAAAACTGTGACAGCATTGTCACTTTGGGCGGCGGAAGCTCGCATGATGCTGGAAAAGGCATTGCATTAGTAGCTGCTAACGGTGGAACAATTTACGATTATGAAGGTGTCGATAAATCAAAAAAACCAATGGTCCCGCTCATTGCGATTAATACAACAGCTGGTACAGGCAGTGAATTAACTAGATTTACAATCATCACAGATACTGAACGTAAAGTGAAAATGGCGATTGTTGATAAACATGTAACACCTACACTTTCAATCAACGACCCAGAACTAATGGTCGGAATGCCTCCGTCTTTAACAGCTGCTACTGGATTAGATGCATTAACTCATGCAATTGAAGCTTATGTTTCAACGGCTGCTACTCCAATTACAGATGCACTTGCCATTCAGGCGATCAAAATCATTTCTAAATACTTGCCACGTGCATTTGCAAATGGCAAAGATATGGAAGCACGTGAGCAAATGGCCTTCGCTCAATCATTAGCTGGTATGGCATTTAATAACGCTTCTTTAGGCTATGTTCATGCAATTGCACACCAATTTGGCGGATTCTACAACTTCCCTCATGGCGTTTGCAATGCGATCCTTCTGCCACATGTATGCCGATTTAATTTAATTTCTAAAGTGGAACGTTTTGCAGAAATTGCTGCTCTCCTAGGTGAAAATGTCGCCGGCCTAAGTACTCGCGAAGCAGCTGAAAAAGGTATTAAAGCGATCGAAAGAATGGCTAAAGACCTTAACATTCCAAGAGGCTTTAAAGAACTGGGTGCTAAAGAAGAAGACATTGTGACTTTAGCTGAAAATGCGATGAAAGATGCAACGGCATTAACAAATCCTCGTAAACCTAAGTTGGAAGAAGTTATACAAATTATTAAAAATGCTATGTAA

	fls
	ATGGCTATGATTACTGGTGGTGAACTGGTTGTTCGTACCCTGATTAAAGCTGGCGTAGAACATCTGTTTGGCCTGCATGGCATTCATATTGACACCATTTTTCAGGCTTGCCTGGACCACGACGTCCCAATCATTGATACTCGCCACGAAGCGGCGGCAGGCCACGCTGCGGAAGGTTATGCCCGCGCGGGCGCTAAACTGGGTGTTGCCCTGGTGACCGCTGGCGGTGGCTTTACCAATGCCGTTACGCCGATCGCGAACGCTCGGACCGATCGCACTCCGGTTCTGTTCCTGACCGGTTCTGGTGCTCTTCGTGATGACGAAACCAACACCCTGCAGGCCGGTATTGATCAGGTGGCCATGGCGGCCCCGATCACGAAATGGGCTCATCGTGTTATGGCAACTGAACACATCCCGCGTCTGGTTATGCAGGCCATTCGTGCCGCTCTGAGCGCCCCACGTGGCCCGGTGCTGCTGGATCTGCCATGGGACATCCTGATGAACCAAATCGATGAAGATTCCGTTATCATCCCAGACCTGGTGCTGTCTGCTCACGGTGCCCATCCAGACCCGGCTGACCTGGACCAGGCTCTGGCACTGCTGCGTAAAGCCGAACGCCCAGTTATCGTACTGGGCTCCGAGGCGTCCCGCACCGCACGCAAGACCGCACTGAGCGCATTCGTAGCGGCGACCGGTGTACCGGTTTTCGCTGACTATGAAGGCCTGTCCATGCTGAGCGGCCTGCCGGACGCTATGCGTGGCGGCCTGGTGCAGAACCTGTACTCCTTTGCAAAAGCTGATGCAGCTCCGGACCTGGTACTGATGCTGGGTGCTCGTTTCGGTCTGAACACCGGTCATGGTTCCGGTCAACTGATCCCGCATTCTGCTCAGGTGATCCAGGTGGATCCAGACGCGTGTGAACTGGGTCGCCTGCAAGGCATCGCGCTGGGTATCGTGGCTGATGTAGGTGGCACCATTGAAGCGCTGGCTCAGGCGACCGCACAGGACGCCGCGTGGCCGGACCGCGGCGACTGGTGCGCCAAGGTAACTGACCTGGCCCAGGAGCGTTACGCTTCCATCGCGGCTAAATCCAGCTCTGAACATGCGCTGCACCCGTTCCACGCTTCTCAGGTTATCGCGAAACACGTGGACGCAGGCGTGACCGTCGTTGCGGATGGTGGCCTGACTTATCTGTGGCTGTCCGAAGTTATGTCTCGTGTCAAACCAGGCGGCTTCCTGTGCCACGGCTATCTGAACAGCATGGGTGTAGGCTTCGGTACTGCCCTGGGTGCGCAGGTTGCGGATCTGGAGGCAGGTCGTCGTACCATCCTGGTGACCGGCGACGGCTCTGTTGGTTATTCCATTGGCGAATTCGACACCCTGGTACGCAAACAGCTGCCGCTGATTGTAATTATCATGAACAACCAGTCTTGGGGCTGGACCCTGCACTTTCAGCAGCTGGCCGTTGGTCCTAACCGTGTCACCGGCACCCGCCTGGAAAATGGTTCCTATCACGGCGTTGCTGCGGCATTCGGTGCTGATGGTTACCACGTCGACTCTGTCGAGAGCTTCAGCGCCGCTCTGGCTCAGGCACTGGCACACAACCGCCCGGCATGCATCAACGTTGCTGTGGCCCTGGACCCGATCCCGCCGGAGGAACTGATCCTGATTGGCATGGACCCGTTTGCGGGCTCCACGGAGAATCTGTATTTCCAATCCGGCGCGTAA




[bookmark: _Hlk492737810]Table S4. Biomass mass isotopomers of strain Ec-ΔfrmA-mdh2PB1-fls using 13C-methanol as substrate. Values are corrected for natural abundance.
	
	
	m0
	m1
	m2
	m3
	m4
	m5
	m6
	m7

	Ala
	repeat-1
	0.98408
	0.01234
	0.00358
	0
	0
	0
	0
	0

	
	repeat-2
	0.98060
	0.01615
	0.00325
	0
	0
	0
	0
	0

	
	repeat-3
	0.98630
	0.01011
	0.00359
	0
	0
	0
	0
	0

	Asp
	repeat-1
	0.97298
	0.01742
	0.00887
	0.00073
	0
	0
	0
	0

	
	repeat-2
	0.96948
	0.02177
	0.00875
	0
	0
	0
	0
	0

	
	repeat-3
	0.97722
	0.01251
	0.01027
	0
	0
	0
	0
	0

	Glu
	repeat-1
	0.95585
	0.02989
	0.01426
	0
	0
	0
	0
	0

	
	repeat-2
	0.96196
	0.02540
	0.01264
	0
	0
	0
	0
	0

	
	repeat-3
	0.95446
	0.03268
	0.01287
	0
	0
	0
	0
	0

	Phe
	repeat-1
	0.98884
	0.01116
	0
	0
	0
	0
	0
	0

	
	repeat-2
	0.96934
	0.00450
	0.00089
	0.00530
	0.01997
	0
	0
	0

	
	repeat-3
	0.96979
	0.00530
	0
	0
	0
	0
	0
	0

	Pro
	repeat-1
	0.99256
	0.00744
	0
	0
	0
	0
	0
	0

	
	repeat-2
	0.97465
	0.02535
	0
	0
	0
	0
	0
	0

	
	repeat-3
	0.96538
	0.03462
	0
	0
	0
	0
	0
	0

	Gly
	repeat-1
	0.98085
	0.01338
	0.00577
	0
	0
	0
	0
	0

	
	repeat-2
	0.99795
	0.00205
	0
	0
	0
	0
	0
	0

	
	repeat-3
	0.98583
	0.00895
	0.00522
	0
	0
	0
	0
	0

	Lys
	repeat-1
	0.98642
	0.00929
	0.00430
	0
	0
	0
	0
	0

	
	repeat-2
	0.98642
	0.00929
	0.00430
	0
	0
	0
	0
	0

	
	repeat-3
	0.97924
	0.01436
	0.00640
	0
	0
	0
	0
	0

	Ser
	repeat-1
	0.99649
	0.00351
	0
	0
	0
	0
	0
	0

	
	repeat-2
	0.98105
	0.01657
	0.00238
	0
	0
	0
	0
	0

	
	repeat-3
	0.96401
	0.02474
	0.01125
	0
	0
	0
	0
	0

	Thr
	repeat-1
	0.97789
	0.01125
	0.01086
	0
	0
	0
	0
	0

	
	repeat-2
	0.97277
	0.01500
	0.01222
	0
	0
	0
	0
	0

	
	repeat-3
	0.96638
	0.02185
	0.01177
	0
	0
	0
	0
	0

	Tyr
	repeat-1
	0.99304
	0.00696
	0
	0
	0
	0
	0
	0

	
	repeat-2
	0.97847
	0.01770
	0.00384
	0
	0
	0
	0
	0

	
	repeat-3
	0.98951
	0.00409
	0.00641
	0
	0
	0
	0
	0

	Citric acid
	repeat-1
	0.99396
	0.00604
	0
	0
	0
	0
	0
	0

	
	repeat-2
	0.98013
	0.00644
	0.01343
	0
	0
	0
	0
	0

	
	repeat-3
	0.96412
	0.02567
	0.01021
	0
	0
	0
	0
	0




Table S5. Biomass mass isotopomers of strain Ec-ΔfrmA-mdh2PB1-fls-M11 using 13C-methanol as substrate. Values are corrected for natural abundance.
	
	
	m0
	m1
	m2
	m3
	m4
	m5
	m6
	m7

	Ala
	repeat-1
	0.97653
	0.01648
	0.00699
	0
	0
	0
	0
	0

	
	repeat-2
	0.96884
	0.03116
	0
	0
	0
	0
	0
	0

	
	repeat-3
	0.99502
	0.00167
	0.00331
	0
	0
	0
	0
	0

	Asp
	repeat-1
	0.95409
	0.02814
	0.01666
	0.00111
	0
	0
	0
	0

	
	repeat-2
	0.96315
	0.01949
	0.01736
	0
	0
	0
	0
	0

	
	repeat-3
	0.94432
	0.03549
	0.02019
	0
	0
	0
	0
	0

	Glu
	repeat-1
	0.94649
	0.03637
	0.01714
	0
	0
	0
	0
	0

	
	repeat-2
	0.94105
	0.03149
	0.02747
	0
	0
	0
	0
	0

	
	repeat-3
	0.94823
	0.03246
	0.01931
	0
	0
	0
	0
	0

	Phe
	repeat-1
	0.84172
	0.02066
	0.00448
	0.01426
	0.01788
	0.04698
	0.04901
	0.00500

	
	repeat-2
	0.83426
	0.02059
	0.00644
	0.00264
	0.01163
	0.08106
	0.03912
	0.00425

	
	repeat-3
	0.80123
	0.02848
	0.00440
	0.01677
	0.01791
	0.06204
	0.06395
	0.00521

	Pro
	repeat-1
	0.82592
	0
	0.02049
	0.0164
	0.13256
	0.00463
	0
	0

	
	repeat-2
	0.95557
	0.03240
	0.00941
	0.00106
	0.00156
	0
	0
	0

	Gly
	repeat-1
	0.97955
	0.01594
	0.00451
	0
	0
	0
	0
	0

	
	repeat-2
	0.98254
	0.01746
	0
	0
	0
	0
	0
	0

	
	repeat-3
	0.97646
	0.01399
	0.00955
	0
	0
	0
	0
	0

	Lys
	repeat-1
	0.99265
	0.00709
	0.00026
	0
	0
	0
	0
	0

	
	repeat-2
	0.97272
	0.02228
	0.00501
	0
	0
	0
	0
	0

	
	repeat-3
	0.97876
	0.01463
	0.00661
	0
	0
	0
	0
	0

	Ser
	repeat-1
	0.95177
	0
	0.04823
	0
	0
	0
	0
	0

	
	repeat-2
	0.97147
	0.02339
	0.00514
	0
	0
	0
	0
	0

	
	repeat-3
	0.98341
	0.00012
	0.00519
	0.01127
	0
	0
	0
	0

	Thr
	repeat-1
	0.95683
	0.03445
	0.00872
	0
	0
	0
	0
	0

	
	repeat-2
	0.95317
	0.03238
	0.01445
	0
	0
	0
	0
	0

	
	repeat-3
	0.94405
	0.04948
	0.00648
	0
	0
	0
	0
	0

	Tyr
	repeat-1
	0.96960
	0.02013
	0.01027
	0
	0
	0
	0
	0

	
	repeat-2
	0.96780
	0.02839
	0.00381
	0
	0
	0
	0
	0

	
	repeat-3
	0.95734
	0.0343
	0.00836
	0
	0
	0
	0
	0

	Citric acid
	repeat-1
	0.93426
	0.04191
	0.01634
	0.00749
	0
	0
	0
	0

	
	repeat-2
	0.96070
	0.03074
	0
	0.00855
	0
	0
	0
	0

	
	repeat-3
	0.94691
	0.03469
	0.01712
	0.00129
	0
	0
	0
	0
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