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Table S1. Growth parameters for strains grown in methanol medium with and without La3*.

Growth Rate (h1)?

Strain MeOH MeOH La®*
Growth of control strains
Wild type 0.14 £ 0.01 0.16 £ 0.01
mxaF NG 0.16 £ 0.01
XoxF1 30 hlag, 0.09 £0.01 6-9 h lag, 0.07 £ 0.00
XOXF1 X0xF2 NG* 6 hlag, 0.04 £ 0.01
mxaF xoxF1 xoxF2 NG 6 h lag, 0.04 £ 0.00
Growth of strains defective in methanol metabolism independent of La**
pqgBCDE NG NG
paqF NG NG
cycK NG NG
ccmB NG NG
ccmC NG NG
META1 2359 NG* NG*
META1_3908 24 h lag, 0.05 £ 0.00 15 h lag, 0.07 £ 0.00
META1p2024 9 hlag, 0.09 +0.01 6 hlag, 0.10 £ 0.01
META1_0863 0.13+0.00 0.14 £ 0.00

£Data for a minimum of three biological replicates are reported.
* indicates if a suppressor mutation allowed eventual growth of the strain.
NG indicates no growth. Methanol is abbreviated as MeOH.



Table S2. Strains and plasmids used in this study.

Strain or plasmid Description Reference
M. extorquens

AM1 RifR derivative (wild type) !
CM194.1 AmxaF 2
ES2813 AmxaF Afae This study
ES2432 AxoxF1 This study
ES2435 AXxoxF2 AxoxF1 This study
ES2439 AmxaF AxoxF2 AxoxF1 This study
ES2386 pqgBCDE::Km This study
ES2360 pagF::Km This study
ES3941 cycK::Km This study
ES3968 ccmB::Km This study
ES3965 ccmC::Km This study
ES2817 AXoxG This study
ES2821 AX0XJ This study
ES2785 AMETA1p0863 This study
ES3947 MexAM1 META1pl771::Km This study
ES3282 Aorf6 This study
ES2781 Aorf7 This study
ES3962 MexAM1 META1p2359::Km This study
ES3959 hss::Km This study
ES3257 MexAM1_META1p3908::Km This study
ES2861 MexAM1_META1 3909::Km This study
ES3950 lutA::Km This study
ES4122 lutB::Km This study
ES4444 lutC::Km This study
ES4389 lutD::Km This study
ES3953 IutE::Km This study
ES4249 lutF::Km This study
ES3956 lutG::Km This study
ES2879 lutH::Km This study
ES3983 AmxaF lutA::Km This study
ES4124 AmxaF lutB::Km This study
ES4447 AmxaF lutC::Km This study
ES4392 AmxaF lutD::Km This study
ES3986 AmxaF lutE::Km This study



Table S2. (continued)

Strain or plasmid Description Reference
M. extorquens

ES4246 AmxaF lutF::Km This study
ES3989 AmxaF utG::Km This study
ES2962 AmxaF lutH::Km This study
ES2231 AM1/pCM62 This study
ES4293 lutA::Km / pCM62 This study
ES4295 lutA::Km / pES667 This study
ES5029 [utB::Km / pCM62 This study
ES5030 lutB::Km / pES810 This study
ES4301 IutE::Km/ pCM62 This study
ES4305 IutE::Km / pES666 This study
ES5031 lutF::Km / pCM62 This study
ES5032 lutF::Km / pES815 This study
ES4309 lutG::Km / pCM62 This study
ES4315 lutG::Km / pES668 This study
ES1819 AM1 / pES502 3
ES4192 AX0XF2 AxoxF1 / pES502 This study
ES4194 AX0XG / pES502 This study
ES4196 AxoxJ / pES502 This study
ES3743 AM1 / pHV25 This study
E. coli

TOP10 Cloning strain (SmR) Invitrogen
S17-1 Helper strain (TpR, SmR) 4
Plasmid

pRK2013 Conjugative helper plasmid (KmR) >
pCM184 Allelic exchange suicide vector (KmR, TcR, ApR) 6
pHV2 Modified pCM184 expressing sacB (KmR, TcR, ApR) This study
pCM157 Modified pCM62 expressing cre (TcR) 6
pCM639 Modified pCM638 carrying ISphoA/hah-Tc (TcR) 2
pAP5 Modified pCM62 carrying promoter-less venus (TcR) °
pCM62 Broad-host-range shuttle vector (TcR) !
pES502 PAP5 carrying mxa promoter region upstream of venus (TcR) 5
pHV25 PAP5 carrying lutH promoter region upstream of venus (Tc®)  This study
PES667 pPCM62 carrying lutA downstream of Pysc promoter (TcR) This study
pES810 pPCM62 carrying lutB downstream of Pysc promoter (TcR) This study
PES666 pPCM62 carrying IutE downstream of Pysc promoter (TcR) This study



Table S2. (continued)

Strain or plasmid Description Reference

Plasmid

pES815 pPCM62 carrying lutF downstream of Pyac promoter (TcR) This study

PES668 pPCM62 carrying lutG downstream of Pjsc promoter (TcR) This study
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Table S3. Primers used in this study.

Primer name Sequence (5’ to 3°)* Plasmid Gene
Strain construction (pCM184 backbone)
xoxF_1740ULEcoRI tagaattcGCCCCGATGGCAGGAATTAAAGT pES319-320 XoxF1
xoxF_1740URKpnl atggtaccCTGCTTCGGCTCGTACTTCCACA
X0oxF_1740DLHpal tagttaacGCCTGTTCTACGTCCCCACCAAC
xoxF_1740DRSacl tagagctcCTGCACCGACGAGACCAAGAAGA
exaF_1139ULEcoRl gtgaattcCCTCCGACAGCCTACTGATGAAC pES3-4 exaF
exaF_1139URKpnl caggtacCGTCTTGGCGTCGTTGAGGATGTC
exaF_1139DLHpal cagttaacGCCGTTCGTGTCCAACATCAACTG
exaF_1139DRSacl tagagctcGTTGATGCCAGCCGTCGTCTTGG
paqgBCDE_1748ULEcoRI  tagaattcTCAACATCCGCCAAGTCAGCTTC pES369-458 pgqBCDE
paqgBCDE_1748URKpnl atggtaccATATCGGGAGAGGCGTTCAGCAG
pgqgBCDE_1748DLHpal tatagttaacGACGAATGTGCAAAACCCGTTGA
pgqBCDE_1748DRSacl tatagagctcACGTCGGTCGGATAGTCGTTGTC
paqF_2330ULEcoRl tagaattcACCGTCCCGCCATCACCTATCGC pES789-555 pgqF
pagF_2330URKpnl atggtaccGTGATTCAGGCCTCGCTGCGGTC
paqF_2330DLHpal tagttaacGGTGACCGGCTACCTGACCAAGG
pagF_2330DRSacl tagagctcGTAGCGCAGGCTGGCGATCATCT
lysR_0863ULEcoRI atgaattcCAGGCGCTGTCGAAGCATTCAAG pES431-432 MexAM1_ META1p0863
lysR_0863URKpnI atggtaccGGGTGTTCTCCAGCCTGAGCTTC
lysR_0863DLHpal tagttaacAGCGAGATGCCGACGATGGAGAG
lysR_0863DRSacl tagagctcATGGACGTTGGAGAGGTGGATCT
sacB_BegNcol tagcaccatggCGATCCTTTTTAACCCATCACATA pHV?2

sacB_EndNcol

tataccatggGATATCGGCATTTTCTTTTGCG



Table S3. (continued)

Primer name Sequence (5’ to 3°)% Plasmid Gene
Strain construction (pHV2 backbone)
fael 1767UBMunl tatacaattgCGCGGTTCATCTCGCCTATCTCA pES498-499 fael
fael_1767UENCcol tataccatggCCGTGCTTGTTGTTGACCAGACC
fael _1767DBAgel ctctaccggtTTGTCACGGAGCAGCGTAAGTCG
fael 1767DESacl tatagagctcGTGACGCTGTGGGTCGATGC
cycK _1293UBAatll tatagacgtcCCAGCCTGAAGGAACGAGAAGAAGC pES604-605 cycK
cycK_1293UENCcol tataccatggCGGGCATCACAGCTTGCACCA
cycK_1293DBBshTI tataaccggtCGGTCGGCGTCAGCCAGAT
cycK_1293DESacl tatagagctcGTGACGACGATGCGCCGGAC
ccmB_2825UBAatl| tatagacgtcCCATGTGGCATCACCGAATCAATGC pES622-623 ccmB
ccmB_2825UENCcol taatccatggTCAGGAAGAAGACGAGCGAGAGC
ccmB_2825DBBshTI tataaccggtGCTGATGGTCCCGACTCTGATCTT
ccmB_2825DESacl tatagagctcAACCGATGTGAGGCCGATCTCC
ccmC_2732UBAatll tatagacgtcAGAGACTGAGCGGGACCAAGC pES620-621 ccmC
ccmC_2732UENcol tataccatggCCAGTAGGTCCCCCACATCGG
ccmC_2732DBBshTI tataaccggtCTCGATGCTCTACCCGCTGCTC
ccmC_2732DESacl atatgagctcGGTCGCGTGCGGGATCTG
ABC2_2359UBAatll atatgacgtcTGCGTATGCGATGGTTCCAGACAA pES618-619 MexAM1_ META1p2359

ABC2_2359UENCcol
ABC2_2359DBBshTI
ABC2_2359DESacl

tataccatyggAGCGGAAACACGATGAGTGGAATCG
tataaccggtCTGGACGGCATCTCCTTCACGG
tatagagctcCGAGAGCATCCCGTTGATCCGAA



Table S3. (continued)

Primer name Sequence (5’ to 3°)% Plasmid Gene
Strain construction (pHV2 backbone)
25pep_3908UBBglII ctagagatctGGTACACAGGTTCGCCGGTTTTC PES467-468 MexAM1_META1p3908
25pep_3908UENCol tataccatggGCCTCGTCCTCGTCCTTCTTCTT
25pep_3908DBAgel atataccggtCCTACAAGCCCAAGGCGATGATC
25pep_3908DESacl tatagagctcCGGTCAGGAAGACGACGAACAGG
25mem_3909UBBglII tataagatctGACCTACAAGCCCAAGGCGATGA pES469-470 MexAM1_META1p3909
25mem_3909UENCcol atatccatggCGGTCAGGAAGACGACGAACAGG
25pep_3909DBAgel tataaccggt CACGCCGATGGTGATCGCCTATG
25pep_3909DESacl tatagagctcCGCTGCCGTTCTCACTTCCCTTG
hss_2024UBAatl| tatagacgtcCGTCATGGGATTAAGTGCGAAACAGG pES616-617 hss
hss_2024UENCcol atatccatggCGGCTCTTGTCGTACTCGAAATGGC
hss_2024DBBshTI tataaccggtGACCTGCCACTACGCCTACCAC
hss_2024DESacl atatgagctcTGCGAAGGCCCGAACCGTAAC
xoxG_1741UBbglll tataagatctGCAACTTCATCGCCTGGGACAAC pES459-460 XOXG
xoxG_1741UEKpnl acgtggtaccCGTCGTTGGTGATGTGGAAGGTC
xoxG_1741DBAgel atataccggtGCGAGAAGGAAGACAAGCCCG
xoxG_1741DESacl tatagagctctAATCGAGCGGGTGGAATGAGAA
xoxJ_1742UBBglll atatagatctTCTTCTTGGTCTCGTCGGTGCAG pES461-462 X0xJ

xoxJ_1742UEKpnl
xoxJ_1742DBAgel
xoxJ_1742DESacl

tataggtaccCGCAGCTTGACCTTCAGCTCGTC
tataaccggtGCCACAACGAGAACGACTGGAAG
tatagagCtcCTATCTCGGGCTCGGCAGCAATA



Table S3. (continued)

Primer name

Sequence (5’ to 3°)%

Plasmid

Gene

Strain construction (pHV2 backbone)

xoxD_1771UBAatll
xoxD_1771UENCcol
xoxD_1771DBBshTI
xoxD_1771DESacl
orf6_1746UBMunl
orfé_1746UENCcol
orfé_1746DBAgel
orfé_1746DESacl
orf7_1747UBMunl
orf7_1747UENCcol
orf7_1747DBAgel
orf7_1747DESacl
lutA_1778UBAatll
lutA_1778UENCcol
lutA_1778DBBshTI
lutA_1778DESacl
lutB_1779UBAatlI
lutB_1779UENCcol
lutB_1779DBAgel
lutB_1779DESacll

tatagacgtcGCCATGCCGAGTTCGAGGTG
attaccatggACCCTTGCCCTCGGTCTTCTC
atataccggtGTGAAGGCCAAGGCCGAGAAG
tatagagctcAGTCGGATTCGCGGTTGGCTAC
atatcaattgGAGCAGCCGCAGATGAAGAACAC
atatccatggGTCGGTCGGATAGTCGTTGTCGT
atacaccggtCCTGCCCTATGACCGCTACGTT
atatgagctcCCGGCATTCCAACGAGATGTAGA
atatcaattgTTACGGCTGGGCCTATGTGAACC
atatccatggGTGTTCTTCATCTGCGGCTGCTC
atataccggt CCAACCCGCGCTACATCAAGAAC
atatgagctcTGACGTTGAGGATGCCCATTACC
tatagacgtcGGACGGGCTTTAACTCGGTTTCC
tataccatggGGCGAAGGTCTGCTTGGTGAAG
taataccggtGACTGGGGCGATTATGTCCCGT

tatagagctcCCGTCGCTCAAACAAGAAACAGATGA

atatgacgtcGCAAGTTCGGCCTCAAGATCACC
atatccatggGGCCTTCTCGTTGGTGACGTAGG
atataccggtCTCTACACGACCAACGGCACCTC
atatgagctcCCCCCTCACTTCACCGTAATCGT

pES608-609

PES493-494

PES495-496

PES610-611

PES638-639

MexAM1_META1pl771

MexAM1_META1p1746

MexAM1_META1pl1747

IutA

lutB



Table S3. (continued)

Primer name Sequence (5’ to 3°)% Plasmid Gene
Strain construction (pHV2 backbone)
lutC_1780UBMunl atatcaattgGAGGTGATCGACAACGTGCTGGT pPES642-643 lutC
lutC_1780UENCcol atatccatggGTTCTGCCGCTTCTTGGTGAGGT
lutC_1780DBMIul atatacgcgtCGGCACGATTACGGTGAAGTGAG
lutC_1780DESacl atatgagctcGCTGGCGTGGTAATGCAGGTTTT
lutD_1781UBBglII atatagatctTGTCCGAGAAGGCGATGCAAG PES644-645 lutD
lutD_1781UEMunl atatcaattgCAAGCACCACGAGGGCAAGC
lutD_1781DBAgel atataccggtGAGCAAGGCGAGGGCGAGTT
lutD_1781DESacl atgggagctcATCGAGGTGCCGAGCGTGTT
lutE_1782UBAatl| tatagacgtcGTCCGAGAAGGCGATGCAAGAAC pES612-613 Iutg
lutE_1782UENCcol tataccatggCGGCCCTCCTGATTGTTGTAGAGC
lutE_1782DBBshTI tataaccggtCGACAAGAGAGCCGTGAAGTCCG
luteE_1782DESacl tatagagctcCAGAGCGGATATAGGGCAGAAGAGG
lutF_1783UBAatlI tatcgacgtcACCCGGCTCTACAACAATCAGGAG pES640-641 lutF
lutF_1783UENCcol atatccatggTTCTGGTGGAAGAAACGCAGCAG
lutF_1783DBAgel atataccggtCGAATTGGTGCGTTTCGCTCTCT
lutF_1783DESacl atatgagctcTCGCAGACGTAGGAGACCGACTG
lutG_1784UBAatlI tatagacgtcGCTGGTCTGGCTGTTCATCTTCG pPES614-615 utG
lutG_1784UENCcol atatccatggTAGCCCAGCGTCGTCACCTTG
lutG_1784DBBshTI tataaccggtCGGACAAGGTGAGCGAGTTCAAGGA

lutG_1784DESacl tatagagctcGCAACATATTTCTGCCGTTCCGTCAA



Table S3. (continued)

Primer name Sequence (5’ to 3°)f Plasmid Gene
Strain construction (pHV2 backbone)
lutH_1785UBBglIlI atatagatctTGCCGAATGATCCCGGTAAAGTC PES465-466 lutH
lutH_1785UENCcol tataccatggCGAACGAGGTGTTGAAACGAGCA
lutH_1785DBAgel atataccggtCCCTGCTCGCTCACCAACTTCTT
lutH_1785DESacl atatgagctcTTCGGCCTCGCTTAGATTGCGTA
Transcriptional reporter fusion (pAP5 backbone)
lutH_1785BegAclli tataaacgttGCAGCCGTCGAAGCGATTTGC pHV25 lutH
lutH_1785EndEcoRI tatagaattcCCGAACGAGGTGTTGAAACGAGC
Complementation (pCM62 backbone)
lutA_1778BegKpnl atatggtaccCTTATGCTTCTCTCGTTGAGGCCG PES667 lutA
lutA_1778EndSacl atcggagctcATCGCCCGGATCGCTTCC
lutB_1779BegKpnl tatttggtaccAAGCGATCCGGGCGATGC pES810 lutB
lutB_1779EndSacl tatttgagctcACCTTTCGGGACGATGCCTTAGC
luteE_1782BegKpnl atatggtaccGAGCAAGGCGAGGGCGAGTT PES666 lute
lutE_1782EndKpnl atatgagctcGGCGGGATTCGAGGGAGACC
lutF_1783BegKpnl tatttggtacCAAGGGTCGCATCGTCGCCCGTGG pES815 lutF
lutF_1783EndSacl tatttgagctcACGAGCCGTAGCCCAGCGTCG
lutG_1784BegKpnl atatggtaccGCCGCAATCGCCTACGATCC PES668 lutG
lutG_1784EndSacl atatgagctcCTTCGTCGCTTCCGACCGAAAG

ERestriction endonuclease sites are in bolded font. Capitalized letters represent bases that anneal to the target DNA sequence.



