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Table S1: List of E. coli Strain and plasmids used in this study 

Strain Genotype Source 

MG1655 K12 F-ilvG- rfb-50 rph-1 ATCC 47076 

BL21(DE3) 

fhuA2 [lon] ompT gal (λ DE3) [dcm] ∆hsdS λ DE3 = λ 

sBamHIo ∆EcoRI-B int::(lacI::PlacUV5::T7 gene1) i21 

∆nin5 

New England Biolabs 

Stellar 

F–, endA1, supE44, thi-1, recA1, relA1, gyrA96, phoA, 

Φ80d lacZΔ M15, Δ (lacZYA - argF) U169, Δ (mrr - 

hsdRMS - mcrBC), ΔmcrA, λ– 

New England Biolabs 

NEB 5-alpha 
fhuA2 Δ(argF-lacZ)U169 phoA glnV44 Φ80Δ (lacZ)M15 

gyrA96 recA1 relA1 endA1 thi-1 hsdR17 
New England Biolabs 

DH10B 

Δ(ara-leu) 7697 araD139  fhuA ΔlacX74 galK16 galE15 

e14-  ϕ80dlacZΔM15  recA1 relA1 endA1 

nupG  rpsL (StrR) rph spoT1 Δ (mrr-hsdRMS-mcrBC)  

New England Bioloabs 

NiCo21(DE3) 

can::CBD fhuA2 [lon] ompT gal (λ DE3) [dcm] arnA::CBD 

slyD::CBD glmS6Ala ∆hsdS λ DE3 = λ sBamHIo ∆EcoRI-B 

int::(lacI::PlacUV5::T7 gene1) i21 ∆nin5 

New England Biolabs 

BW25113 
Δ(araD-araB) 567 Δ(rhaD-rhaB) 568 ΔlacZ4787 (::rrnB-3) 

hsdR514 rph-1 
CGSC collection 

JS200 SC-18 recA718 polA12 uvrA155 trpE65 lon-11 sulA1 {Camps, 2003 #10838} 

MG1655 thrL MG1655 deleted of thrL by phage transduction This work 

4E Evolved MG1655 on L-homoserine This work 

4E thrB 4E deleted of thrB by phage transduction This work 

4E tdh 4E deleted of tdhL by phage transduction This work 

4E kbl 4Edeleted of kbl by phage transduction This work 

4E gcvP 4E deleted of gcvP by phage transduction This work 

4E gdha gltB 4E deleted of gdhA gltB by phage transduction This work 

4Enac 4E deleted of nac by phage transduction This work 

MG1655 thrL* 
MG1655 with replacement of wild type thrL by the 

truncated version thrL* by CRISPR-cas9 
This work 

BW25113 livJ 
F-, Δ(araD-araB)567, ΔlacZ4787(::rrnB-3), λ-, 

ΔlivJ790::kan, rph-1, Δ(rhaD-rhaB)568, hsdR514 
{Baba, 2006 #9562} 

BW25113 livK 
F-, Δ(araD-araB)567, ΔlacZ4787(::rrnB-3), λ-, 

ΔlivK788::kan, rph-1, Δ(rhaD-rhaB)568, hsdR514 
{Baba, 2006 #9562} 

BW25113 tdcC 
F-, Δ(araD-araB)567, ΔlacZ4787(::rrnB-3), λ-, 

ΔtdcC732::kan, rph-1, Δ(rhaD-rhaB)568, hsdR514 
{Baba, 2006 #9562} 
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Table S2: listing of plasmid used and constructed in this work 

Plasmids description Source/reference 

pET-28a(+) Expression of different genes Novagen 

pET-28a alaC pET-28-a(+) derivative carrying E. coli alaC gene This study 

pET-28a alaCR78G pET-28-a(+) derivative carrying E. coli alaCR78G gene This study 

pCP20 plasmid used for removing Kan cassette 
{Cherepanov, 1995 #9564} 

 

pCas 

 

Plasmid used for Cas9 and lambda RED, constitutive 

and inducible expression, respectively 
{Jiang, 2015 #10453} 

pTargetF Plasmid that express sgRNA constitutively {Jiang, 2015 #10453} 

pTargetF-thrL* 
Plasmid used for targeting the region to be replaced by 

CRISPR-Cas9 method 
This study 

 

Table S3: listing of primers used in this work 

oligonucleotide description Gene target 

thrL-vrf-fw 
Verification of thrL deletion 

AACGGGCAATATGTCTCTGTG 

thrL-vrf-rev GATGTACCGCCGAACTTCAACA 

thrL-seq-fw To sequence thrL-thrL* up and 
downstream regions 

AGCTTTTCATTCTGACTGC 
thrL-seq-rev CAGAAAACGTTCTGCATTT 

thrL*-BamHI-fw 
To clone thrL* into pET-28a(+)  

ATTGTTGGATCCATGAAACGCATTAGCACC 
thrL*-HindIII-rev GTTCCAAAGCTTTTACCTCGTTACCTTTGG 

thrL-donneur-fw 
To amplify thrL* donneur DNA 

AGCTTTTCATTCTGACTGCAA 

thrL-donneur-rev CAAATTCCTGATCGACGAAAG 

oligo-pTarget-thrL* 
To construct pTargetF-thrL* 

GTCCTAGGTATAATACTAGTCGCACCGTTACCTGTGG
TAAGTTTTAGAGCTAGAAATAGC* 

pTargetF-rev 
ACTAGTATTATACCTAGGACTGAG 

gRNArvbis To sequence pTargetF-thrL* GTCGTTGATCAAAGCTCGCCGCGTTG 

nac-vrf-fw 
Verification of nac deletion 

GGCAGTGCATGGTGATGTCAAAG 
 

nac-vrf-rev 
GTAATGCTTTGCCCGGTTCAGT 
 

kbl-vrf-fw 
Verification of kbl deletion 

CAATCATCATTATGCCCAGCCA 
 

kbl-vrf-rev 
GCGGCAATGACCACAGGTGA 
 

locus_tdh_FOR 
Verification of tdh deletion 

TATGCCAACAACGATATGCAGGAGC 

locus_tdh_REV TCATCGCCCGCATTATATAACGG 

Ec_gltB_Fwd 
Verification of gltB deletion 

AACAAGGGGGCGAATGCGAG 

Ec_gltB_Rev TTGCTACCCCTTACTGCGCCTG 

Ec_gdhA_Fwd 
Verification of gdhA deletion 

GCAAAAGCACATGACATAAACA 

Ec_gdhA_Rev GCCATCAGGCATTTACAACTTA 

*N20 region is indicated by red color 
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Table S4: Kinetic properties of AlaC and AlaCR78G variant* 

Enzyme Substrate 
KM  

(mM) 

Vmax 

(µmol/min/mg 
protein) 

kcat 
(s-1) 

kcat/KM 
(s-1. M-1) 

AlaC alanine 5.2 0.80 0.65 125 

-ketoglutarate 0.09 0.65 0.53 5880 

pyruvate 0.10 0.64 0.52 5200 

glutamate 7.2 0.62 0.55 76 

AlaCR78G alanine 2.8 1.1 0.92 328 

-ketoglutarate 0.08 1.15 0.94 17638 

pyruvate 0.13 1.15 0.94 7230 

glutamate 2.20  1.20 1.06 482 

*Data are the mean of two independent experiments 
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