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DESCRIPTION

[Technical Field]

[0001] The present invention Is as defined in the appended claims. The present invention
relates to a method for producing L-tryptophan using a modified microorganism of the genus
Escherichia producing L-tryptophan, wherein the activity of a phosphatase consisting of SEQ
ID N° 1 Is inactivated.

[Background Art]

[0002] L-tryptophan, which is an essential amino acid, has been widely used as a feed
additive, a base material for medicines such as transfusion agents, etc., and a base material
for health functional foods, etc. Although such L-tryptophan may be produced by
chemosynthesis, enzyme reaction, fermentation methods, etc., L-tryptophan is mainly
produced by direct fermentation using microorganisms at present. In early stages, the
development of L-tryptophan-producing strains was carried out by mutation selection (Korean
Patent Application Publication No. 198/7-0001813). Along with the development of genetic
engineering, the development of tryptophan-producing strains was carried out by a method for
overcoming tryptophan feedback inhibition of enzymes In biosynthetic pathways via the
enhancement of enzyme synthesis in metabolic processes, as Iin enhancing the expression of
tryptophan biosynthetic enzymes. However, it is still required to develop tryptophan-producing
strains having highly efficient production for industrial use.

[0003] In particular, tryptophan synthase (EC 4.2.1.20), which takes part in the final reaction
stage during tryptophan biosynthesis by microorganisms, is known to use pyridoxal phosphate
(PLP) as a coenzyme. Further, in the case of serine, which Is used as a substrate for the
tryptophan synthase reaction, phosphohydroxythreonine aminotransferase (EC 2.6.1.52)
encoded by serC uses PLP as a coenzyme, and thus, PLP is considered to be an important
coenzyme for tryptophan biosynthesis.

[0004] Therefore, maintaining an appropriate PLP concentration is expected to play an
important role in effective reactions for the corresponding enzymes and biosynthetic reactions
for the desired products. However, the coenzymes contribute to various reactions besides the
tryptophan production, and therefore, a method for properly maintaining PLP level has not
been discovered yet. In addition, it still remains to be elucidated whether the maintenance of
PLP level in tryptophan-producing microorganisms could lead to an increase in L-tryptophan
productivity.

[0005] EP 2801611 relates to a microorganism able to produce L-threonine or L-tryptophan,
and to a method for producing L-threonine or L-tryptophan by using same. More specifically,
the document relates to a recombinant Escherichia coli which is more efficient in producing L-
threonine or L-tryptophan by increasing the ability to produce ATP which Is used as the most
plentiful energy source in cells when producing L-threonine or L-tryptophan; and a method for
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producing L-threonine or L-tryptophan by using same.

[0006] Sun et al., "Physiological Consequences of Multiple-Target Regulation by the Small
RNA SgrS Iin Escherichia Coli” relates to a study examining how SgrS regulation of different
targets impacts growth under different nutritional conditions when sugar-phosphate stress is
Induced. The severity of stress-associated growth inhibition depended on nutrient availability.
Stress In nutrient-rich media necessitated Sgrs regulation of only sugar transporter mRNAs
(ptsG or manXYZ). However, repression of transporter mRNAs was insufficient for growth
rescue during stress in nutrient-poor media; SgrS regulation of the phosphatase (yigL) and as-
vet-undefined targets also contributed to growth rescue. The results of this study imply that
regulation of only a subset of an sRNA's targets may be important in a given environment.
Further, the results suggest that SgrS and perhaps other sRNAs are flexible regulators that
modulate expression of multigene regulons to allow cells to adapt to an array of stress
conditions.

[Disclosure of Invention]

[Technical Problem]

[0007] The present inventors have made extensive efforts to develop a method for producing
L-tryptophan with high efficiency. They have inactivated the activity of the protein represented
by the amino acid sequence of SEQ ID NO: 1, which is encoded by yigL gene whose function is
as yet unclear, in order to increase tryptophan producibility by inhibiting the decomposition of
PLP, which Is the coenzyme, and properly maintaining the intracellular PLP concentration. As a
result, they have confirmed that L-tryptophan producibility was improved, thus completing the
Invention.

[Technical Solution]

[0008] An object of the present disclosure is to provide a microorganism of the genus
Escherichia producing L-tryptophan.

[0009] The object of the present invention is to provide a method for producing L-tryptophan
using the microorganisms producing L-tryptophan.

[Advantageous Effects]

[0010] The present Invention uses a modifled microorganism of the genus Escherichia
producing L-tryptophan, wherein an activity of phosphatase represented by the amino acid
sequence of SEQ ID NO: 1 Is Inactivated. The present invention shows effects of effectively
and economically producing L-tryptophan, resulting in higher yield using the microorganisms of
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the genus Escherichia. L-tryptophan produced as above may be applied not only to animal
feeds or feed additives, but also to various products, such as human foods or food additives
thereof, medicines, etc.

[Best Mode for Carrying out the Invention]

[0011] In order to achieve the above objects, In an aspect, there is provided a modified
microorganism of the genus Escherichia producing L-tryptophan, wherein an activity of
phosphatase represented by the amino acid sequence of SEQ ID NO: 1 is inactivated. For
example, the modified microorganism of the genus Escherichia producing L-tryptophan may be
a microorganism that has increased tryptophan producibility compared to non-modified
microorganisms of the genus Escherichia.

[0012] As used herein, the term "L-tryptophan”, which refers to an a-amino acid, is an
essential amino acid that is not synthesized in vivo, and is an aromatic L-amino acid whose
chemical formula i1s C41H1sN->O>. To Increase L-tryptophan producibility in microorganisms,

methods including enhancing the expression of biosynthetic enzymes in tryptophan-producing
pathways and blocking side chain pathways have been used previously.

[0013] As used herein, the term "phosphatase” may refer to a protein that catalyzes reactions
for removing phosphate groups from the substrates. In the present invention, "phosphatase
iIncluding the amino acids of SEQ ID NO: 1%, which is a protein encoded by yigL gene, Is
predicted to catalyze reactions that decompose PLP, which is a substrate, into pyridoxal and
phosphoric acid. Since the protein encoded by vyigLh Is named as pyridoxal phosphate
phosphatase (NCBI gene ID: 12930615) on the NCBI database (http://www.ncbi.nlm.nih.gov)
but phosphosugar phosphatase on the EcoCyc database (http://www.ecocyc.org), it is not
known which function iIs a main function of the protein. According to recent research, it was
reported that yigL expression is induced by heat shock (J. Gen. Appl. Microbiol., (2005) V51,
pp. 93-103) and there are research results disclosing that the translation of yigL is activated by
sgrS, which is a type of SRNA, thereby decomposing intracellular phosphosugars (J. Bacteriol.
(2013) V195, pp. 4804-4815). However, clear functions still remain to be elucidated.

[0014] As such, the disclosed enzymes are amino acids which have a homology of 70% or
higher, specifically 80% or higher, more specifically 90% or higher, even more specifically 95%
or higher, even still more specifically 98% or higher, and yet even still more specifically 99% or
higher with the above sequences, besides the amino acid sequence represented by SEQ D
NO: 1, and the enzymes without limitation as long as they have an effect substantially the
same as or corresponding to that of the above enzymes.

[0015] The genes encoding the phosphatase represented by SEQ ID NO: 1 are disclosed
without limitation as long as they are the sequences that can encode the enzymes and they
may be Indicated as yigL gene. Specifically, the genes encoding the enzymes are the
nucleotide sequences having a homology of 80% or higher, specifically 90% or higher, more
specifically 95% or higher, even more specifically 98% or higher, and yet even still more
particularly 99% or higher with the above-listed sequences besides the nucleotide sequences
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represented by SEQ ID NO: 2. The gene sequences are disclosed without limitation as long as
they encode enzymes that have an effect substantially the same as or corresponding to that of
the above enzymes.

[0016] As used herein, the term "homology" refers to a percentage of identity between two
polynucleotide or polypeptide moieties. The homology between sequences from a moiety to
another moiety may be determined by a known technique Iin the art. For example, homology
may be determined by directly arranging the sequence information (i.e., parameters, such as
score, identity, similarity, etc.) between two polynucleotide molecules or two polypeptide
molecules using a computer program (Example: BLAST 2.0) that is easily accessible and
capable of arranging sequence Iinformation. In addition to this, homology between
polynucleotides may be determined by hybridizing polynucleotides under the condition for
forming a stable double-strand between the homologous regions and disassembling with a
single strand-specific nuclease, followed by size determination of the disassembled fragments.

[0017] As used herein, the term "endogenous activity" refers to an active state of an enzyme In
a natural state or before modification possessed by a microorganism.

[0018] The term "inactivate” refers to the case where the gene that encodes an enzyme Is not
expressed at all, compared to a strain in a natural state or before modification, and/or the case
where the enzyme has the decreased or no activity even if the gene Is expressed.

[0019] Thus, the inactivated activity with respect to endogenous activity refers to decreased or
no activity, compared to the activity of an enzyme in a natural state or before modification
originally possessed by a microorganism. The decrease Is a comprehensive concept including
the case where the activity of the enzyme itself is lower than the activity of the enzyme
originally possessed by a microorganism due to the modification of the gene encoding the
enzymes, etc.; the case where the overall level of intracellular enzymatic activity is lower than
that of the strain in a natural state or before modification due to the inhibition of expression of
the gene encoding the enzyme or the inhibition of translation; and a combination thereof.

[0020] The modification method for inactivating the enzymatic activity may be achieved by the
application of various methods that are well-known In the art. Although not limited thereto,
examples of the methods may include a method for replacing the gene encoding the enzyme
on the chromosome with the gene mutated to decrease its enzyme activity, including the case
where the enzyme activity Is removed; a method for deleting the partial or entire gene
encoding the enzyme; a method for replacing the expression control sequence for the gene
encoding the enzyme with the sequence that has weak or no activity; a method for introducing
a modification In the expression control sequence for the gene that encodes the enzyme on
the chromosome; a method for deleting the partial or entire gene that encodes the enzyme on
the chromosome; a method for Iintroducing an antisense oligonucleotide (for example,
antisense RNA), which inhibits the translation from mRNA to the enzyme by complementary
binding to the transcript of the gene on the chromosome; a method for artificially incorporating
a complementary sequence to the SD sequence upstream of the SD sequence of the gene
that encode the enzyme, forming a secondary structure, thereby inhibiting the ribosomal
attachment; and a reverse transcription engineering (RTE) method for incorporating a
promoter at the 3' terminus of an open reading frame (ORF) In the corresponding sequence
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for reverse transcription; and a combination thereof.

[0021] Specifically, the method for deleting the partial or entire gene encoding the enzyme may
be carried out by replacing the polynucleotide encoding the endogenous target protein in the
chromosome with a polynucleotide or marker gene having partial deletion of nucleic acid
sequences by the vectors for chromosomal insertion within bacteria. The method for deleting
the genes by homologous recombination may be used as the method for deleting partial or
entire genes.

[0022] As Indicated above, the term "partial' may vary depending on the types of
polynucleotides, but may specifically be 1 to 300, more specifically 1 to 100, and even more
specifically 1 to 50, but is not limited thereto.

[0023] As Indicated above, the term "homologous recombination” refers to a genetic
recombination that occurs through crossover at loci of the genetic chains that have homology
with each other.

[0024] Specifically, the method for modifying the expression control sequences may be carried
out by inducing the modifications In the nucleic acid sequences of the expression control
sequences via deletion, Insertion, non-conservative or conservative substitution, or the
combination thereof, or replacing with significantly weaker promoters, etc. The expression
control sequences may include promoters, operator sequences, the sequences encoding
ribosome-binding regions, and the sequences that control the termination of transcription and
translation.

[0025] Additionally, the method for modifying the gene sequence on the chromosome may be
carried out by inducing a modification in the sequence via deletion, insertion, non-conservative
or conservative substitution, or a combination thereof to further decrease the enzyme activity,
or replacing with the gene sequence that has been improved to have a weaker activity or gene
sequence that has been improved to have no activity.

[0026] In an exemplary embodiment of the present invention, it was confirmed that various
Escherichia cofi producing tryptophan In which yigL that encodes the corresponding
phosphatase has been deleted to Inactivate the endogenous activity of phosphatase
represented by the amino acid sequence of SEQ ID NO: 1, has increased L-tryptophan
producibility compared to the parent strains where yigL has not been deleted, thereby
confirming that the microorganisms of the genus Escherichia producing L-tryptophan, wherein
the microorganism has been modified to Inactivate endogenous phosphatase activity, can
produce L-tryptophan effectively.

[0027] In the present invention, the microorganism of the genus Escherichia producing L-
tryptophan refers to a microorganism that can produce L-tryptophan from carbon sources in
media. Further, the L-tryptophan-producing microorganism may be a recombinant
microorganism. Specifically, the types are not particularly limited as long as L-tryptophan can
be produced, but the microorganism may belong to the genus Enterbacter, the genus
Escherichia, the genus Erwinia, the genus Serrafia, the genus PFrovidencia, the genus
Corynebacterium, and the genus Brevibacterium, and specifically the genus Escherichia.
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[0028] More specifically, the microorganism of the genus Escherichia may be Escherichia coll,
but the microorganism of the genus Escherichia that can have Increased L-tryptophan
producibility due to the inactivation of phosphatase activity may be included without limitation.

[0029] Specifically, in the present invention, the parent strain of the microorganism of the
genus Escherichia, which has L-tryptophan producibility due to the inactivation of the
phosphatase activity, is not particularly limited as long as it iIs a microorganism producing
tryptophan. For example, the microorganism producing tryptophan may be modified to weaken
or inactivate an activity of the gene in competitive pathways, that of regulators in tryptophan
operon directional pathways, that of importer of tryptophan, and that of tryptophan influx and
decomposition gene and/or to overexpress the tryptophan operon activity. The method for
weakening or inactivating the activation is the same as described above, and known methods
may be Included without Ilimitation. Further, known methods for the overexpression of
tryptophan operon activity are included without limitation, but the examples may include a
method for further Inserting partial or entire gene sequences of operon genes or
polynucleotides containing the expression control regions introduced from outside Into
chromosomes, a method for increasing copy numbers by introduction into the vector system;
substitution of expression control regions that control gene expression with other control
sequences; modifications where a modification in partial or entire gene sequences In the
expression control regions Is induced; and enhancing the operon activity by introducing
modifications of the gene itself, but the examples are not limited thereto. Specifically, it may be
Escherichia coli In which partial or entire pheA, trpR, mtr, and/or thaAB genes have been
deleted and/or tryptophan operon has been overexpressed.

[0030] In the present invention, besides pheA, trpR, mtr, and tnaAB genes, tryptophan
operons, and protein sequences encoded by these, the gene sequences and protein
sequences used for the present invention may be recovered from known databases (i.e.,
GenBank of NCBI, etc.), but the examples are not limited thereto. In addition, detailed
Information about pheA, trpR, mtr, and thaAB genes, etc., can be referred to from the contents
disclosed Iin Korean Patent No. 10-0792095 and Korean Patent Publication No. 10-2013-
0082121.

[0031] With respect to the the present invention, as a result of inactivating the phosphatase
activity in various parent strains, in the case of the microorganism of the genus Escherichia
producing L-tryptophan, it was confirmed that L-tryptophan produciblity was significantly
Improved when the phosphatase activity was inactivated regardless of the types of parent
strains.

[0032] In the present Invention, there Is provided a method for producing L-tryptophan
Including culturing the modified microorganism of the genus Escherichia producing L-
tryptophan in a medium, wherein an activity of phosphatase represented by the amino acid
sequence of SEQ ID NO: 1 Is Inactivated; and recovering L-tryptophan from the cultured
microorganism and the medium.

[0033] Any media or culture conditions used for culturing the microorganism may be used
without limitation as long as they are conventional media used for culturing the microorganism
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of the genus Escherichia, but specifically, the microorganism can be cultured in conventional
media containing adequate carbon sources, nitrogen sources, phosphorus sources, inorganic
compounds, amino acids and/or vitamins, etc., under aerobic conditions while controlling
temperature, pH, etc.

[0034] In the present invention, the carbon sources may include carbohydrates, such as
glucose, fructose, sucrose, maltose, mannitol, sorbitol, etc.; alcohols such as sugar alcohols,
glycerol, pyruvic acid, lactic acid, citric acid, etc.; and amino acids such as organic acids,
glutamic acid, methionine, lysine, etc. Further, natural organic nutritional sources, such as corn
starch hydrolysates, molasses, blackstrap molasses, rice bran, cassava, sugar cane residues,
and corn steep liquor, may be used, and specifically, carbohydrates, such as glucose, sterile
pre-processed molasses (that is, molasses transformed to reducing sugars, etc.) may be used,
and an adequate amount of carbon sources besides the list may be widely used without
limitation. These carbon sources may be used alone or in combination of at least two types,
but are not limited thereto.

[0035] For the nitrogen sources, Inorganic nitrogen sources, such as ammonia, ammonium
sulfate, ammonium chloride, ammonium acetate, ammonium phosphate, ammonium
carbonate, ammonium nitrate, etc.; amino acids, such as glutamic acid, methionine, glutamine,
etc.; and organic nitrogen sources such as peptone, NZ-amine, meat extracts, yeast extracts,
malt extracts, corn steep liquor, casein hydrolysates, fish or the decomposition product thereof,
and defatted soybean cake or the decomposition product thereof may be used. These nitrogen
sources may be used alone or in combination of at least two types, but are not limited thereto.

[0036] For the phosphorus sources, monopotassium phosphate, dipotassium phosphate, the
corresponding sodium-containing salts, etc. may be Included. For inorganic compounds,
sodium chloride, calcium chloride, iron chloride, magnesium sulfate, iron sulfate, manganese
sulfate, calcium carbonate, etc. may be used, and besides, amino acids, vitamins, proper
precursors, etc. may be included. These media or precursors may be added to the culture
products as a batch culture or continuous culture.

[0037] In the present Invention, during culturing of microorganisms, compounds such as
ammonium hydroxide, potassium hydroxide, ammonia, phosphoric acid, sulfuric acid, etc. may
be added to the culture products by appropriate methods in order to regulate pH of the culture
products. Further, in the process of culturing, antifoaming agents such as fatty acid polyglycol
ether may be used to inhibit foam formation. In addition, oxygen or an oxygen-containing gas
may be Injected Iinto the culture product to maintain aerobic conditions of the 7 culture
products, or nitrogen, hydrogen, and carbon dioxide gases or no gases may be injected to
maintain anaerobic and microaerophilic conditions.

[0038] The temperature of the culture products may specifically range from 27°C to 40°C,
more specifically from 30°C to 37°C, but Is not limited thereto. The culturing may be continued
until the desired production output of the useful products Is recovered, and may be continued
specifically for 10 hours to 100 hours, but is not limited thereto.

[0039] The above step for recovering L-tryptophan may recover the desired L-tryptophan from
the cultured microorganism and the culture medium using the culture methods of the present
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iInvention, for example, batch culture, continuous culture, fed-batch culture, etc., based on the
appropriate methods known in the technical field. The recovery step may include a purification
process. The purification process may purify the recovered L-tryptophan using the appropriate
methods known In the art.

[Mode for Carrying out the Invention]

[0040] Hereinafter, the present invention will be described Iin detail with reference to the
following Examples. However, these Examples are for illustrative purposes only, and the scope
of the present invention is not limited to these Examples but is limited by the appended claims.

Example 1: Preparation of phosphatase-deficient wild-type strain

[0041] In this example, a strain where phosphatase activity was inactivated was prepared from
a strain producing tryptophan.

[0042] yigL gene, which was predicted to encode phosphatase, was deleted by homologous
recombination in W3110 trpA2 strain (Korean Patent Application Publication No. 10-2013-
0082121), where pheA gene (NCBI gene I[ID: 12934467) encoding chorismate
mutase/prephenate dehydratase (CM-PDT), thaA gene (NCBI gene ID: 12933600) encoding
tryptophanase, and tnaAB gene, which are operon forms of the tnaB gene (NCBI gene ID:
12933602) that encodes tryptophan importer, were deleted from W3110 strain, which is an
Escherichia coli wild-type strain, a representative microorganism of the genus Escherichia, In
order to enhance tryptophan producibilty.

[0043] Specifically, a one-step Inactivation method Involving lambda red recombinase
developed by Datsenko KA, etc. was used to delete yigL gene containing the gene sequences
of SEQ ID NO: 2 (Proc Natl Acad Sci USA, (2000) V97, pp6640-6645). As for the markers for
confirming the insertion Iinto the genes, the rmf promoters were ligated to pUC19 (New
England Biolabs (USA)), and chloramphenicol genes of pUCprmfmloxP, which was recovered
by the ligation of mutated 1o0xP-CmR-10xP cassette recovered by pACYC184 (New England
Biolab), were used (Korean Patent Publication No. 10-2009-0075549).

[0044] Firstly, the pUCprmfmloxP was designated as a template using the combination of
primers of SEQ ID NOS: 3 and 4 containing partial yigL gene and partial gene sequences of
chloramphenicol resistance gene of the pUCprmfmloxP gene. Then, AyigL1st, a polymerase
chain reaction (hereinafter 'PCR") product of about 1.2 kb was recovered by the primary PCR,
which repeated 30 cycles of denaturation at 94°C for 30 seconds, annealing at 55°C for 30
seconds, and polymerization at 72°C for 1 minute. Later, the AyigL1st, the PCR product of
about 1.2 kb recovered from the PCR, was subjected to electrophoresis on 0.8% agarose gel,
eluted, and used as a template for the secondary PCR. During the secondary PCR, AyigL, a
PCR product of about 1.3 kb, was recovered by repeating 30 cycles of denaturation at 94°C for
30 seconds, annealing at 55°C for 30 seconds, and polymerization at 72°C for 1 minute using
the combination of primers of SEQ ID NOS: 5 and 6 containing 20 bp of the gene sequences In
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the 5' and 3' regions of the PCR products that were recovered from the primary PCR, while
using the eluted primary PCR products as a template. The thus-recovered PCR product was
subjected to electrophoresis on 0.8% agarose gel, eluted, and used for recombination.

[0045] Escherichia coli W3110 trpA2 transformed to pKD46 vector was prepared In a
competent state according to the one-step inactivation method (Proc Natl Acad Sci USA.,
(2000) V97, pp. 6640-6645) developed by Datsenko KA, etc. and was then transfected by the
1.3 kb-long AyigL fragments recovered from the primary and secondary PCR. Later, they were
cultured In LB media containing chloramphenicol, and primary transfectants having
chloramphenicol resistance were selected.

[0046] After removing pKD46 from the thus-recovered primary recombinant strains having
chloramphenicol resistance, chloramphenicol marker genes were removed from bacteria
(Gene, (2000) V247, pp. 255-264) by introducing pJW168 vectors (Gene, (2000) V247, pp255-
264). It was confirmed that the yigL gene was deleted by PCR products of about 0.6 kb
recovered from the finally-recovered bacteria through the PCR, using the primers of SEQ ID
NOS: 7 and 8, and named as W3110 trpAZ2 vigL.

[0047] The primer sequences used In this Example are shown in Table 1 below.
[Table 1]

SEQ
Primer Sequence 1D,

yiglL-
Cm- {ttgcgtctgatttagatggcacgttactttctcccgaccatacgttatcctagtggatctgatgggtacc
R2

y;%‘ - jcccagcggaaaccgctctacagaggtttaaatttcttatgtaccaggttgttgegtctgatttagatgge

ccattgtagcgaagtatcaggttgacaactgaccaaataaagaacgattaaggtgacactat
agaacgcg

y|g1L- tggtgatgataagtagcgocacaatggaaaactctttgattaacgggtatccattgtagcgaagtatcag n
yigL aaccgcatgcatgaccgttt 14
conk1
yigL
atatacaggccgaccgtttt n

Example 2: Production of tryptophan-producins strains with inactivated phosphatase

[0048] In this example, yigL gene, which was predicted to encode phosphatase, was deleted
by homologous recombination as described In the method of Example 1, while having

KCCM11166P (Korean Patent No. 10-1261147), which 1s another representative Escherichia
coli that produces tryptophan, as a parent strain.
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[0049] It was confirmed that the yigL gene was deleted by PCR products of about 0.6 kb

recovered from the finally-recovered bacteria through the PCR using the primers of SEQ ID
NOS: 7 and 8, and named as CA04-2803.

Example 3: Evaluation of tryptophan productivity of vigL gene-deficient wild-type
strains

[0050] pCL-Dtrp att-trpEDCBA and pBAC-Dtrp att-troDCBA were introduced into each strain
by transformation methods to compare tryptophan productivity between W3110 trpA2 yiglL
produced In Example 1 and W3110 trpA2, which I1s a parent strain. The introduced vectors
were the vectors having enhanced expression of tryptophan operons for tryptophan
overproduction by releasing the control mechanism in tryptophan operon control regions
(Korean Patent Publication No. 10-2013-0082121). The strains with introduced vectors were
cultured on the tryptophan test medium that was prepared according to the composition of

Table 2 and their L-tryptophan-producing activities were compared.
[Table 2]

Composition of tryptophan test medium
Composition Conc. (per liter)

Glucose

§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CuSO4 H-0 ' 3 mg ‘

Phenylalanine

.............................................................................................................................

[0051] The strains, which were cultured overnight on LB solid medium in a 37°C incubator,
were inoculated into the 25 mL test medium of Table 2 by one platinum loop, respectively, and
cultured for 48 hours in a 37°C incubator at 200 rom. Then, tryptophan concentrations were
compared (Table 3).

[Table 3]
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Strain Tryptophan Conc.

(g/L)
W3110 trpA2 / pCL-Dtrp_att-trpEDCBA, pBAC-Dtrp_att- 05
troDCBA '
W3110 trpA2 yigL / pCL-Dtrp_att-troEDCBA, pBAC-Dtrp_att-
0.8 trpDCBA

[0052] The results above show that the strain in which the activity of phosphatase encoded by
vigL gene was inactivated showed a 60% increase In tryptophan productivity compared to the
strain In which the phosphatase activation was not inactivated. It was confirmed that the
tryptophan productivity could be improved by the Inactivation of phosphatase, which Is
encoded by yigL. This could be interpreted to mean that tryptophan biosynthesis was
Increased due to the increase Iin the concentration of PLP, which plays a crucial role as a
coenzyme important for tryptophan biosynthesis, because of the inactivation of phosphatase,
which 1s encoded by yigL.

Example 4: Evaluation of tryptophan productivity of vigL aene-deficient strains

[0053] To measure the tryptophan titer of the yiglL-deficient strain (CA04-2803) produced In
Example 2 and KCCM11166P, which Is the parent strain, the strain was cultured in tryptophan
titer medium that was prepared according to the composition of Table 4 shown below. Then,
the enhanced L-tryptophan production efficiency was confirmed.

[Table 4]
Composition of tryptophan titer medium

Composition “ Conc. (per liter) ‘
K2H PO4 1 Jd

(NH4)2504 | 1049
NaCl
MQSO4'7H20

19
Sodium citrate 5914

Yeast extract

Sodium citrate

Phenylalanine “ 0.15¢ .

[0054] The Escherichia coli strains, KCCM 11166P and CA04-2803, which were cultured
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overnight in LB solid medium in a 37°C incubator, were inoculated into the 25 mL titer media of
Table 4 by one platinum loop, respectively, and cultured for 48 hours in a 37°C incubator at
200 rom. Then, the glucose consumption rate and tryptophan concentrations were compared.

[0055] As a result, as indicated in Table 5 shown below, the tryptophan concentration of CA04-
2803, which 1s a strain with Inactivated phosphatase encoded by yigL gene, showed an
iIncrease In tryptophan concentration of about 30%, compared to the control, KCCM11166P.
[Table 5]

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CA04-2803 9.62

[0056] The present inventors have confirmed that tryptophan productivity has been increased
In the Inactivated strains that are deficient in yigL that encodes phosphatase and are
KCCM11166P strain-based. The strains were named as "CA04-2803" or "CA04-2803
(KCCM11166P_AyigL)" and deposited with the Korean Culture Center of Microorganisms,
recognized as an international depository authority under the Budapest Treaty on December 5,
2014, under the accession number, KCCM11635P.

[0057] The above results suggest that L-tryptophan productivity was increased more in the
strain with inactivated phosphatase activity, compared to the strain without the inactivation of
phosphatase, in the microorganism of the genus Escherichia producing L-tryptophan. Further,
such results regarding the increase In tryptophan production are caused by the inactivation of
phosphatase that is encoded by yigL and are considered to be caused by the inactivated
function of PLP phosphatase, which is one of the anticipated functions of phosphatase
encoded by the gene. This is highly likely due to the increased intracellular PLP concentration.

[0058] The exemplary embodiments disclosed herein are only for illustrative purposes and
should not be construed as limiting the scope of the present inventior. The invention Is as
defined in the appended claims.

<110> CJ CheilJedang Corporation

<120> A MICROORGANISM OF ESCHERICHIA GENUS HAVING L-TRYPTOPHAN
PRODUCING ACTIVITY AND METHOD FOR PRODUCING L-TRYPTOPHAN USING THE
SAME

<130> OPA16039-PCT

<150> KR 10-2015-006 7660
<151> 2015-05-14

<160> 8
<170> Kopatentin 2.0

<210> 1



<211> 266
<212> PRT
<213> Escherichia

<400> 1

Met Tyr
1

Asp His

Ala

Val Gly

50

Ser
65

His Asn

Asp Asn
Met

Asn

Gln
130

Phe

Ser
145

Glu Gln

Ser

His

- Ile
210

Ala
225

Leu His

Pro

<210> 2

Thr

Ala

His

Gln
Thr
Gly

35

Gln

Leu

Pro

Val

Ala

Leu

Leu
195

Ala

Pro

<211> 801
<212> DNA
<213> Escherichia

<220>

<221> gene
<222>(1)..(801)
<223> yigL

<400> 2

atgtaccagg ttgttgcgtc tgatttagat ggcacgttac tttctcccga ccatacgtta

Val

Leu

20

ITle

Tle

Ala

Asp

Asp

100

Hisg

Ala

Phe

Ile

Thr
180

Glu

Phe

Glu

Leu
260

Val

Ser

Asn

Tle

Leu

Phe

Asn
165

Leu
245

Ala
Pro
Phe
Asp
val

70
Asp
Tle

Pro

Thr
150

Ala
Leu
Val

Asp

Ile
230

Glu

Ser

Tyx

Val

Asn

35

His

Ile

Thr

Glu
Glu
135

Cys

Glu

Ala

Gly
215

Met G

val

Leu

Asp

Ala

Phe
40

Leu

Asp

Ala

Asn

Glu

120

Pro

Asp

Trp

val
Lys
200

Met

Leu

Lys
25

Ala

Glu

Leu

Ser

Val
105

Met.

Met

185

Asn

Ser

Gly

Leu

265

Asp
10

Glu

Thr -

Tle

Asp

Asp

90

- Leu

His

- Asp

170

Ala

- Leu

Asp

Ala

Thr

250

Ser

Gly

Thr

Gly

15

Leu

Arg

Phe

Leu

Glu

155

Arg

Ala

His
235

Asn

Thr

Leu .

Ser
60

Asn

Asp

Phe
Glu
140

Gln

Val

Glu
220

Gln

Ala

Leu

Leu

Asp
Lys
125
Pro

Leu

Asn

Val

Ser
205

Met

Asp

Leu

s Leu

30

Hisg

Met

Tle

Glu

110

Glu

Glu

Leu

Val

Ser
190

Leu .

Leu

- Leu

Asp

Ser

15

Leu

Val

Tle

Phe

Val

25

Trp

Ala

Pro

Ser
175

Ala
255

Pro

Thr

Asp

Thr

Ala

80

Asn

Phe

val

. Val

Leu
160

Phe

Asp

Met

Asp
240

vVal
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tccececttacg ccaaagaaac tctgaagctg ctcaccgcgce gcggcatcaa ctttgtgttt 120
gegaceggte gtcaccacgt tgatgtgaggg caaattegeg ataatctgga gattaagtcet 180
tacatgatta cctccaatgg tgcgcgcegtt cacgatctgg atggtaatct gatttttget 240
cataacctgg atcgecgacat tgeccagegat ctgtttggeg tagtcaacga caatcecggac 300
atcattacta acgtttateg cgacgacgaa tggtttatga atcgccatcg cccggaagag 360
atgcgetttt ttaaagaage ggtgttceccaa tatgegetgt atgagectgg attactggag 420
ccggaaggceg tcagcaaagt gttcecttcacce tgcgattccce atgaacaact getgeecgetg 480
gagcaggcga ttaacgctcg ttggggcgat cgcgtcaacg tcagtttctc taccttaacc 540
tgtctggaag tgatggcecggg cggegtttca aaaggceccatg cgetggaagce ggtggcgaag 600
aaactgggct acagcctgaa ggattgtatt gegtttggtg acgggatgaa cgacgccgaa 660
atgetgtega tggeggggaa aggctgeatt atgggcagtyg cgecaccageg tcetgaaagac 720
cttcatceceg agectggaagt gattggtact aatgccgacg acgeggtgcec gcattatcectg 780
cgtaaactct atttatcgta a 801
<210>3

<211> 70

<212> DNA

<213> Artificial Sequence

<220>

<223> YIGL-CM-R2 Primer

<400> 3

ttgcgtetga tttagatgge acgttacttt ctecccgacca tacgttatcece tagtggatcet 60
gatgggtacc 70
<210> 4

<211> 70

<212> DNA

<213> Artificial Sequence

<220>

<223> yigL-R1 Primer

<400> 4

cccageggaa accgcetctac agaggtttaa atttettatg taccaggttg ttgegtetga 60
tttagatggce 70
<210> 5

<211> 70

<212> DNA

<213> Artificial Sequence

<220>
<223> yigL-Cm-F2 Primer
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<400> 5
ccattgtage gaagtatcag gttgacaact gaccaaataa agaacgatta aggtgacact 60

atagaacgcg 70

<210>6

<211> 70

<212> DNA

<213> Artificial Sequence

<220>
<223> yigL-F1 Primer

<400> 6
tggtgatgat aagtagcgcc acaatggaaa actctttgat taacgggtat ccattgtage 60

gaagtatcag 70

<210> 7

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> yigL conF1 Primer

<400> 7
aaccgcatgc atgaccgttt 20

<210> 8

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> yigL conR1 Primer

<400> 8
atatacaggc cgaccgtttt 20
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Patentkrav

1. Fremgangsmade til produktion af L-tryptofan, som omfatter:
(1) dyrkning af en modificeret mikroorganisme af arten Fscherichia, der
5 producerer L-tryptofan, hvor aktiviteten af en fosfatase bestar af en
aminosyresekvens med SEQ ID NO: 1 er inaktiveret 1 et medium; og

(1) udvinding af L-tryptofan fra den dyrkede mikroorganisme og mediet.

10 2. Fremgangsmade ifelge krav 1, hvor mikroorganismen af arten fscherichia er

Fscherichia coli.
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