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Synthesis of nylon 4 from gamma-aminobutyrate (GABA)
produced by recombinant Escherichia coli
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Abstract In this study, we developed recombinant
Escherichia coli strains expressing Lactococcus lactis
subsp. lactis 111403 glutamate decarboxylase (GadB) for
the production of GABA from glutamate monosodium salt
(MSG). Syntheses of GABA from MSG were examined by
employing recombinant E. coli XL1-Blue as a whole cell
biocatalyst in buffer solution. By increasing the concen-
tration of E. coli XL1-Blue expressing GadB from the
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ODgqp of 2-10, the concentration and conversion yield of
GABA produced from 10 g/L. of MSG could be increased
from 4.3 to 4.8 g/LL and from 70 to 78 %, respectively.
Furthermore, E. coli XL1-Blue expressing GadB highly
concentrated to the ODgoy of 100 produced 76.2 g/l of
GABA from 200 g/L of MSG with 62.4 % of GABA yield.
Finally, nylon 4 could be synthesized by the bulk poly-
merization using 2-pyrrolidone that was prepared from
microbially synthesized GABA by the reaction with Al,O3
as catalyst in toluene with the yield of 96 %.

Keywords Gamma-aminobutyrate (GABA) - MSG -
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Introduction

Gamma aminobutyric acid (GABA) is a 4-carbon non-
essential amino acid abundantly expressed in the human
brain and eyes [1-3]. It serves as a major inhibitory neu-
rotransmitter with hypertensive and diuretic effects in
animals. Due to its potential for bioactive component in
foods and pharmaceuticals, GABA has been utilized as an
ingredient in functional foods to promote relaxation and
relieve nervous tension [1, 2]. Because direct application of
chemically synthesized GABA to food may potentially be
harmful, mass production of biologically produced GABA
has gained much attention for food application.
Biological production of GABA can be achieved by
three independent processes. The first one is the direct
synthesis of GABA from renewable carbon sources such as
glucose by fermentation of microorganisms that possess an
inherent or recombinant instilled GABA synthesis path-
way. However, high-level production of GABA has not
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been successful by this strategy. Secondly, purified gluta-
mate decarboxylase can be employed for the enzymatic
conversion of glutamate monosodium salt (MSG) or glu-
tamic acid to GABA [4]. Enzymatic synthesis of GABA
from MSG using glutamate decarboxylase has several
advantages, such as high conversion yield of GABA and
low contamination of GABA in reaction buffer.

Thirdly, instead of glutamate decarboxylase, natural and
recombinant microorganisms capable of converting MSG
into GABA can be used as biocatalysts for the production
of GABA using MSG as a starting material. Recent studies
have suggested that GABA can efficiently be produced
from L-glutamate by some lactic acid bacteria (LAB) [5, 6].

Recently, bio-based fuels and polymers from renewable
biomass have drawn much attention due to the increasing
environmental concerns and concern over the limited nat-
ure of fossil resources. For example, polylactic acid (PLA)
made from corn has been considered as a good alternative
to petroleum-based plastic and has widely been employed
for general purpose plastics because of several desirable
properties such as biodegradability, biocompatibility,
compostability, and low toxicity to humans [7]. However,
most biopolymers cannot be applied in high-value-added
areas such as automobile manufacture and electronic
devices because the mechanical and thermal properties of
biopolymers are not able to meet high performance
requirements of such applications.

Nylon 4 is four-carbon polyamide suitable for applica-
tion as an engineering plastic due to its superior thermal
and mechanical properties [8]. Contrary to other nylon
polymers, nylon 4 is heat-resistant, biodegradable, bio-
compatible and compostable [9]. Nylon 4 is synthesized by
ring-opening polymerization of petroleum-derived 2-pyr-
rolidone. Because 2-pyrrolidone can be prepared from
GABA, GABA produced from renewable resources such as
L-glutamate (MSG), which is eventually used as the
monomer for the synthesis of nylon 4, could broaden the
industrial applications of GABA.

In this study, we have demonstrated the hybrid process
composed of biological and chemical processes, in which
biomass-derived 2-pyrrolidone was used for the synthesis of
nylon 4. GABA was synthesized to high concentration from
MSG by recombinant Escherichia coli expressing glutamate
decarboxylase and then GABA was converted into 2-pyr-
rolidone that was finally used for the synthesis of nylon 4.

Materials and methods
Bacterial strains and plasmids

All bacterial strains and plasmids used in this study are
listed in Table 1. E. coli XL1-Blue (Stratagene Cloning
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Systems, La Jolla, CA, USA) was used for general gene
cloning studies. Recombinant E. coli XL1-Blue strains
were used as host strains for the production of GABA.
Plasmid pKE12-MCS is the expression vector containing
Priaco-1 promoter [10].

Construction of plasmids and culture condition

All DNA manipulations were performed following stan-
dard procedures. Polymerase chain reaction (PCR) was
performed with a C1000 Thermal Cycler (Bio-Rad, USA).
Primers used in this study (Table 2) were synthesized at
Bioneer (Daejeon, Korea). Plasmid pKEI13-MCS was
constructed by replacing the Py ,.0.; promoter in pKE12-
MCS with the gntT104 promoter [11] amplified from the
E. coli W3110 chromosomal DNA at Xhol/EcoRI sites.
Plasmid pKE12-GadB and pKE13-GadB were constructed
by cloning the Lactobaccillus lactis subsp. lactis 111403
gadB gene into pKE12-MCS and pKE13-MCS at EcoRI
and Kpnl sites, respectively.

Culture condition

Escherichia coli XL1-Blue for gene cloning was cultured
at 37 °C in Luria—Bertani (LB) medium containing 10 g/L
tryptone, 5 g/L yeast extract and 5 g/LL NaCl. Recombinant
E. coli XL1-Blue for the production of GABA was cultured
in LB and MR media supplemented with 20 g/L of glucose
at 30 °C in a rotary shaker at 250 rpm for 72 h. MR
medium (pH 7.0) contained 6.67 g/ KH,PO,, 4 g/L
(NH4),HPO,, 0.8 g/ MgS04-7H,0, 0.8 g/L citric acid,
and 5 mL/L trace metal solution. The trace metal solution
prepared in 0.5 M HCI contained 10 g/L. FeSO4-7H,0, 2
g/L CaCl,, 2.2 g/l ZnSO4-7H,0, 0.5 g/ MnSO,4-4H,0,
1 g/l CuSO4-5H,0, 0.1 g/ (NH4)¢Mo,0,4-4H,0, and
0.02 g/ Na,B407-10H,O. Glucose, MgSO,4-7H,0O, and
thiamine were sterilized separately. Recombinant E. coli
XL1-Blue harboring pKE12-GadB was grown to an optical
density at 600 nm (ODggy) of 0.5 before induction with
1 mM of isopropylthio-f-galactoside (IPTG) for the
expression of the gadB gene. Ampicillin (Ap, 50 pg/mL)
was added to the medium.

Fed-batch cultures were carried out at 30 °C in a 5-L jar
fermentor (Sartorius, USA) containing 1.5 L of MR med-
ium plus 20 g/L of glucose and 10 mg/L of thiamine. Seed
cultures (200 mL) were prepared in the same medium. The
culture pH was controlled at 6.9 by the automatic addition
of 28 % (v/v) NH4OH. The level of dissolved oxygen
concentration (DOC) was controlled by automatically
increasing the agitation speed up to 1,000 rpm and varying
pure oxygen percentage. Nutrient feeding solution was
added by the pH-stat feeding strategy. Feeding solution
contained 700 g/L of glucose, 15 g/L. of MgSO,4-7H,O and
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Table 1 Bacterial strains and plasmids used in this study

Plasmid Relevant characteristics Reference or
source
Strains
XL1-Blue recAl endAl gyrA96 thi-1 hsdR17 supE44 relAl lac [F' proAB lacl’ZAM15 Tnl0 (Tet®)] Stratagene®
Plasmids
pKE12-MCS Expression vector; Py .01 promoter, R. eutropha PHA biosynthesis genes transcription terminator; Ap" [10]
pKE13-MCS Expression vector; gntT104 promoter, R. eutropha PHA biosynthesis genes transcription terminator; Ap" This study
pKE12-GadB pKE12-MCS derivative; Py j,.0.; promoter, the L. lactis subsp. lactis 111403 gadB gene; Ap" This study
pKE13-GadB pKE12-MCS derivative; gntT104 promoter, the L. lactis subsp. lactis 111403 gadB gene; Ap" This study

4 Stratagene Cloning System, La Jolla, CA, USA

Table 2 List of primers used in this study

Primer Primer sequence Target gene

Primer 1 GAATTC ATGTTATACGGAAAAGAAAATC L. lactis subsp. lactis 111403 gadB gene
Primer 2 GGTACC TTAGTGAGTAAATCCATATG

Primer 3 CTCGAG TGAAAGGTGTGCGCGATCTCAC gntT104 promoter for pKE13-MCS
Primer 4 GAATTC TATCTCCTTATTCATTTGTTATGGGCGACG

TCAATTT

250 mg/L of thiamine. When the pH rose to a value greater
than its set point (6.9) by 0.1 due to the depletion of glu-
cose, an appropriate volume of feeding solution was
automatically added to increase the glucose concentration
in the culture broth. Foam formation was suppressed by
adding Antifoam 289 (Sigma-Aldrich, USA) during the
initial stage of fed-batch cultures. During fed-batch culture,
cell growth was monitored by measuring ODgqp.

Whole cell reactions for GABA synthesis using flask
cultures

Recombinant E. coli XL1-Blue harboring pKEI12-GadB
were taken at 6 h after 0.5 mM IPTG induction and were
harvested by centrifugation for 5 min at 10,000x g at 4 °C.
Recombinant E. coli XL1-Blue harboring pKE13-GadB
was harvested after 24 h cultivation by centrifugation for
5 min at 10,000xg at 4 °C. After centrifugation, the
supernatant was removed and the cell pellet was resus-
pended in Tris—HCI buffer (pH 7.0) and 50 mM sodium
acetate buffer (pH 4.6) for the reaction to synthesize
GABA. Conversion of sodium glutamate (MSG) into
GABA was mainly carried out in 50 mM sodium acetate
buffer (pH 4.6) containing 10 g/L (59 mM) and 30 g/L
(177 mM) of MSG by recombinant E. coli XL1-blue
expressing GadB resuspended to an ODgq of 2 and 10. The
reaction was carried out at 30 °C with shaking at 200 rpm.
Concentrations of GABA and MSG were measured as
previously described [12].

GABA synthesis by fed-batch culture
of recombinant E. coli

Recombinant E. coli XL1-Blue harboring pKE13-GadB
was cultured to an ODggg of 60 and 100 by fed-batch
cultures. The culture pH was reduced to 4.6 before adding
MSG to the culture medium at 200 g/L (1.18 M). The
reaction was carried out at 30 °C with an agitation speed of
250 rpm.

Synthesis of nylon 4 from purified GABA

After reaction for GABA production, cells were removed
by centrifugation for 5 min at 10,000xg at 4 °C and 1 mL
of 5 N NaOH was added to 100 mL of reaction buffer to
increase the pH to 10. The solution was passed through an
ion exchange column to adsorb GABA. GABA was eluted
with a solution consisting of 50 % methanol and 0.1 N
HCI. The eluted solution was concentrated by vacuum
evaporation and GABA was further purified by crystalli-
zation. 2-Pyrrolidone was prepared using purified GABA
by reaction with Al,O3 as catalyst and then used for the
synthesis of nylon 4 by the bulk polymerization for which
KOH was used as a catalyst and CO, as initiator.

Polymer analysis

To determine the molecular weight of the polymer pre-
pared, a viscosity measurement was carried out using an
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Ostwald viscometer at 30 °C: 0.03 g of polymer was dis-
solved in 6 mL of 95 % formic acid and its viscosity was
measured. The viscosity molecular weight of the polymer
was then calculated by using the Eq. [13]:

= (2) 0 10 1] =398 x 107477,
The thermal properties of nylon 4 such as glass transition
temperature (7,), melting point (7,), and degradation
temperatures were measured using differential scanning
calorimetry (DSC) and a thermogravimetric analyzer
(TGA). For DSC measurement, an aluminum sample pan
with 5 mg of polymer was heated under a nitrogen
atmosphere from —20 to 250 °C at a heating speed of
10 °C/min for the first heating, and then cooled to —20 °C.
For the second heating, it was heated up to 300 °C under the
same condition as the first heating. From the second heating
curves, T, and Ty, of the polymer were determined. For the
measurement of TGA, the polymer sample in an aluminum
sample pan was heated up to 800 °C at a heating rate of
10 °C/min and the degradation point was determined by the
weight loss of the polymer according to temperature.

Results
Synthesis of GABA from MSG by whole cell reaction

Because MSG was not efficiently converted into GABA
using wild-type E. coli XL1-Blue as whole cell biocatalyst
in 50 mM acetate buffer (pH 4.6), recombinant E. coli
XL1-Blue strains expressing glutamate decarboxylase were
used as host strains for whole cell reaction to produce
GABA from MSG. As previously reported, the pH of the
reaction buffer was important to achieve efficient produc-
tion of GABA from MSG [12, 14, 15]. MSG was not
converted to GABA in Tris—HCI buffer (pH 7.0), thus, all
the reactions for the conversion of MSG into GABA were
carried out in 50 mM acetate buffer (pH 4.6). GABA was
produced up to 4.3 g/L from 10 g/L of MSG in 24 h, which
corresponded to the 70 % of GABA yield, by employing
recombinant E. coli XL1-Blue (pKE12-GadB) resuspended
to an ODggg of 2 in 50 mM acetate buffer. However, when
the initial MSG concentration was increased to 30 g/L,
6.1 g/L of GABA was produced, representing a decreased
GABA yield to 33 %. To increase GABA yield in a whole
cell reaction, recombinant E. coli XLI1-Blue (pKEI12-
GadB) was resuspended to an ODggg of 10 in 50 mM
acetate buffer. The GABA yield was increased to 78 % by
the production of 4.8 g/L. of GABA from 10 g/L of MSG.
Also, 10 g/L. of GABA could be produced from 30 g/L of
MSG by employing recombinant E. coli XL1-Blue
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(pKE12-GadB) at the same condition, which corresponded
to the 54.6 % of GABA yield.

When recombinant E. coli XL1-Blue (pKE13-GadB)
was employed for the conversion of MSG into GABA,
similar result was obtained (Table 3). A GABA yield of
60 % resulted (11 g/L obtained from 30 g/L. of MSG) by
employing recombinant E. coli XL1-Blue (pKE13-GadB)
resuspended to an ODggo of 10 in 50 mM acetate buffer.

Synthesis of GABA from MSG by fed-batch culture
of recombinant E. coli

Because it was necessary to employ highly concentrated
cells for the efficient conversion of high concentration of
MSG into GABA, fed-batch culture of recombinant E. coli
was carried out to obtain a high cell concentration of E. coli
expressing glutamate decarboxylase. Since E. coli XL1-
Blue harboring pKE12-GadB needs IPTG for protein
induction (which is an expensive compound), E. coli XL1-
Blue (pKE13-GadB) that constitutively expresses gluta-
mate decarboxylase was selected as a host strain for the
fed-batch cultivation. Cells were first cultivated to an
ODg¢go of 60 and 100 and MSG was added to the culture
medium to 200 g/L after the decrease of the pH of the
culture medium to 4.6 by adding HCI, which is the optimal
pH for the activity of glutamate decarboxylase. A low
GABA yield of 25 % (30 g/ of GABA obtained from
200 g/l MSG) was obtained by employing recombinant
E. coli XL1-Blue (pKE13-GadB) concentrated up to ODgqg
of 60 (Fig. 1a). However, GABA yield of 62.4 % (76.2 g/L
of GABA obtained from 200 g/L. MSG) could be obtained in
2 h by employing recombinant E. coli XL1-Blue (pKE13-
GadB) highly concentrated up to ODgyy of 100. Further
reaction resulted in the production of 94.8 g/L. of GABA
with a GABA yield of 77.7 % of GABA in 48 h (Fig. 1b).

Synthesis and characterization of nylon 4 from purified
GABA

Using purified GABA, the 2-pyrrolidone monomer of
nylon 4 was prepared by the reaction with Al,Oj as cata-
lyst. For this preparation, 5.2 g of GABA was dissolved in
250 mL of toluene with 15 g of Al,O3 and the solution was
refluxed for 10 h. The solution was cooled and filtered
using a glass filter, washing several times with a 1:1
solution of methanol and chloroform. After removing the
solvents included in the filtrate by the rotary evaporation
under vacuum, 4.1 g of 2-pyrrolidone was obtained as a
yellowish oily liquid with the yield of 96 %.

To examine the possibility for the synthesis of nylon 4
from 2-pyrrolidone prepared from GABA, nylon 4 was
synthesized by the bulk polymerization using KOH as
a catalyst and CO, as initiator using the prepared
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Table 3 Bioconversion of MSG into GABA by recombinant E. coli
XL1-Blue harboring pKE12-GadB and pKE13-GadB in acetate buffer

Plasmid

ODGOO in
reaction buffer

Initial
MSG (g/L)

GABA
(g/L)

GABA
yield (%)

pKE12-GadB
pKE12-GadB
pKE12-GadB
pKE12-GadB
pKE13-GadB

2
2
10
10
10

10
30
10
30
30

43
6.1
4.8
10.0
11.0

70.0
33.0
78.0
54.6
60.0

A150 "

120 —

w
o
1

2]
(=]
L

2-pyrrolidone. To 100 mL of 2-pyrrolidone was added
KOH 17 mol %, which was dispensed by stirring. After
some time a vacuum distillation set was attached to the
flask and the reaction mixture was vacuum distilled for
3-4 h to remove the water formed by the reaction of
2-pyrrolidone with KOH. The reaction mixture was cooled
down to room temperature, and 10 mL of the reaction
mixture was transferred into a small vial and then sealed.
CO, gas was injected into the vial to 0.8 mol % against the
KOH with shaking, and the vial was kept at 80 °C for
1-5 days for the polymerization. The white solid powder
obtained represented nylon 4. The powder was washed
with a large volume of acetone (pH 4.5) containing 10
vol % distilled water to remove any remaining monomers
from the polymer. After washing, the polymer was dried
under vacuum to yield a white powder of nylon 4.

Synthesis of nylon 4 was confirmed by 'H nuclear
magnetic resonance, which showed the characteristic peak
of nylon 4 at 2.0, 2.6, and 3.4 ppm (Fig. 2). The molecular
weight of nylon 4 ranged from 200,000 to 330,000, which
varied depending on polymerization conditions, such as the
concentrations of CO, and KOH used as initiator and
catalyst, respectively. DSC analysis showed that the glass
transition temperature was 110 °C and the melting tem-
perature was ranged from 244.3 to 269.5 °C. Degradation
temperature was 235.6 °C.

Discussion

Biomass-driven chemicals such as ethanol, lactate, and 1,3-
propanediol have successfully been employed for polymer
synthesis and value-added chemical production in com-
mercial markets [16]. Also, several chemicals derived from
microbial fermentation have been intensively examined for
the possibility of meeting market requirements and
opportunities. These include succinate [17], 3-hydroxy-
propionate [18], and 1,4-butanediol [19]. Since the aim
with bio-based chemicals is to substitute for existing
chemical precursors and use in established chemical pro-
cesses, the most important factor for industrial application
is that bio-based chemicals should be cost-effectively
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Fig. 1 Time profiles of conversion of MSG into GABA by E. coli
XL1-Blue (pKE13-GadB) prepared by fed-batch cultures. MSG was
added to the concentration of 200 g/L in the fermentation medium
when the cell concentration reached to ODggo of 60 (a) and to ODggg
of 100 (b) (filled rectangle MSG, open rectangle GABA)

synthesized and purified to be suitable for the existing
chemical process, as has been shown in some successful
cases of fermentation-derived chemicals such as lactate [7]
and 1,3-propanediol [20] for the development of bio- and
chemical hybrid processes.

GABA has been produced in ‘generally regarded as
safe’ microorganisms and by purified enzymes involved in
the synthesis of GABA for the safe application as food
additives to promote relaxation and relieve nervous ten-
sion. Requirement of small amounts of GABA as a higher-
value-added food additive marginalizes the importance of
production cost determinants such as product concentration
and yield for process development. This is also the main
reason why recombinant bacteria have not been intensively
examined for the production of GABA.

In this study, we developed recombinant E. coli
expressing glutamate decarboxylase for the efficient pro-
duction of GABA from MSG by employing GABA as a
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precursor for the synthesis of 2-pyrrolidone, the chemical
solvent that can be used as an intermediate in synthesis of
other organic compounds such as pharmaceuticals and
agrochemicals and as a possible monomer of nylon 4. Since
MSG is one of the major amino acids produced by
microbial fermentation with an annual production of more
than 1.5 million tons [21], application of MSG as a pre-
cursor for the production of chemical solvent and monomer
of engineering plastic, nylon 4, can significantly extend the
bio-based industrial market.

There have been several reports of the biological pro-
duction of GABA employing purified enzymes and
microorganisms [4—6, 22], which suggest different advan-
tages and disadvantages regarding the factors affecting the
efficiency of GABA production. Enzymatic synthesis of
GABA from MSG using glutamate decarboxylase has
several advantages that include high conversion yield of
GABA and low contamination of GABA in the reaction
buffer. However, it was reasoned that enzymatic GABA
synthesis is not suitable for the production of GABA to be
used for chemical process due to some general character-
istics of enzymatic GABA synthesis, such as the high
production cost of glutamate decarboxylase, requirement of
the expensive reaction cofactor pyridoxal phosphate, and
the difficulty of scale-up to the production scale. We
decided to develop a microbial system for the production of
GABA to address these deficiencies.

Lactobacillus sp. have been employed for the production
of GABA using MSG added to the medium by growth-
associated manner [5, 6]. However, this system was also
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not suitable for the production of chemical-grade GABA
because the complex medium used for the cultivation of
Lactobacillus sp. makes purification process difficult and
only small amount of GABA is often produced. To take
advantage of enzymatic and microbial synthesis of GABA,
conversion of MSG into GABA by whole cell reaction
employing recombinant E. coli expressing glutamate
decarboxylase was developed.

As summarized in Table 3, GABA synthesis and yield
were highly dependent on the concentration of MSG and E.
coli strain expressing glutamate decarboxylase employed
for the reaction. As MSG concentration was increased,
GABA concentration was increased with the decrease of
GABA yield. GABA yield could be increased by
employing E. coli concentrated up to ODggq of 10.

Based on these results, an E. coli strain expressing
glutamate decarboxylase was cultivated to a high concen-
tration, up to ODgq of 100, by fed-batch culture and then
was used for the conversion of 200 g/L of MSG to GABA
to achieve a high concentration of GABA with a high
GABA yield. By using this system, 76.2 g/L of GABA was
obtained from 200 g/L of MSG within 2 h, representing a
yield of 62.4 %, by employing recombinant E. coli XL1-
Blue (pKE13-GadB). Further reaction up to 48 h resulted
in the production of 94.8 g/ of GABA, representing a
77.7 % GABA yield.

Recently, the effects of co-expression of the gadB gene
with the gadC gene that encodes glutamate/GABA anti-
porter were examined for the production of GABA from
MSG during the cultivation of wild-type E. coli and the
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gabT mutant E. coli strains in LB medium supplemented
with MSG [12]. Since GabT is involved in the conversion
of GABA into succinic semialdehyde that is further
metabolized into succinic acid by GabD and Ynel, deletion
of the gabT gene in the chromosome of E. coli increased
the production of GABA from MSG [12]. Also, it was
demonstrated that amplification of GadC with GadB in the
gabT mutant E. coli strain increased GABA yield up to
89.5 % [12]. Therefore, E. coli mutant strains deficient in
gabT, gabD, and/or ynel genes in the chromosome have
been constructed and examined for their activities to con-
vert MSG into GABA by whole cell reaction in acetate
buffer (pH 4.6). However, enhanced production of GABA
could not be achieved employing these E. coli mutant
strains that expressed the gadB gene (data not shown).
Also, the co-expression of the gadC gene with the gadB
gene did not result in the increase of GABA production
employing wild-type E. coli and mutant E. coli strains in
whole cell reactions (data not shown). This may have been
because further assimilation of GABA into other metabo-
lites was inefficient, since E. coli strains used in this study
were whole cell biocatalysts in buffer solution of pH 4.6,
which was not suitable for efficient cell metabolism.

In this study, it was demonstrated that microbially syn-
thesized GABA is suitable for the synthesis of 2-pyrrolidone
by chemical conversion resulting in the conversion yield of
96 %, and can be successfully used for the synthesis of
nylon 4. This suggests that fermentation-derived chemicals
have the potential to be employed for the development of
chemical processes for the production of polymers and
value-added chemicals. Nylon 4 synthesized from 2-pyr-
rolidone derived from fermentation-derived GABA had
similar molecular weight and thermal properties to those of
nylon 4 derived from petroleum-derived 2-pyrrolidone.

Conclusions

We report the biosynthesis of GABA from MSG by
recombinant E. coli strains. GABA can be produced by
whole cell reaction employing recombinant E. coli strains
expressing glutamate decarboxylase, which can be easily
prepared by high cell density cultivation of host strains.
With the increase of concentrations of initial MSG and E.
coli cells expressing glutamate decarboxylase used in the
reaction for GABA synthesis, GABA can be efficiently
prepared from MSG with increased conversion yield. GABA
synthesized by microbial cells was suitable for the synthesis
of 2-pyrrolidone that is used for nylon 4 synthesis.

The strategies described here should be useful for the
development of biological and chemical hybrid processes
for the production of biomass-derived thermo-resistant
polymers from renewable resources.
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