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Production of L-Tyrosine by PFP
Resistant Mutant Induced from Brevibacterium sp.

Joon-tae Bae, Kyung-suk Park, Byul-la Lee
Dept. of Food and Nutrition, Taegu Technical Junior College, 831-Bondong Taegu, Korea.

Abstract

This study was attempted to investigate the production of L-tyrosine by Brevibacterium flavum ATCC
14067. To select the strain which produce more L-tyrosine, mutants were induced by N-methyl-N'-nitro-nit-
rosoguanidine (NTG) treatment and phenylalanine auxotrophic mutants were induced by NTG and penicillin
treatments, PFP resistant mutant was isolated from a phenylalanine auxotroph by retreatment with NTG
and screened for increase of L-tyrosine production. PFP-326 mutant resistant to PFP (100ug /ml) was de-
rived from phenylalanine auxotroph by mutagenesis with NTG and PFP-106 mutant resistant to PFP (120u
g /ml) was derived from PFP-326 by mutagenesis with NTG. The composition of media for L-tyrosine pro-
duction in strain PFP-106 was studied. PFP-106 mutant strain produced 50mg /1 of L-tyrosine while the par-
ent strain produced 0.56mg /1 of L-tyrosine,

The optimum composition of medium for L-tyrosine by strain PFP-106 was 10% sucrose as carbon source,
3% ammonium sulfate as nitrogen source, The optimum cultural condition for producing L-tyrosine by strain
PFP-106 was L-phenylalanine at a concentration of 100ug /mg.
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Fig 1. Regulation mechanism of aromatic acid biosynthesis in B. flavum

(1) DAHP synthetase.

(2) Anthranilate synthetase.
(3) Prephenate dehydratase.
(4) Prephenate dehydrogenase.
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Table 1. Composition of media (unmit : g/1)
C Complete Minimal Fermentation
omponents .
medium medium medium

Glucose 5 100

Polypeptone 10

Yeast extract 10

NaCl 5

(NH,);S0, 1.5 40

Urea 1.5

KH,PO, 3 1

K,HPO, 1

CaCl,.2H,0 0.001

MgSO4 " 7Hzo 0.01 0.4

FeSO, - 7TH,O 2ppm

MnSQO; - 4H,0 2ppm

Casamino acid 1

Trace element

Solution* 1ml

d-Biotin 30ug 300ug

Amino acid mixture™ 10ml

Thiamine 100ng 200ug

CaCQ; 50
pH 7.0 7.2 7.2

* Trace element solution : ZnSQy - 7H,0 8,800mg, CuSQy -

5H,0 97mg, Na,B,O7 - 10H,0 88mg,

(NH4)sMO;044 - 4H,O 37mg, MnCl, - 4H,O 72mg, in a liter of

distilled water.

* Amino acid mixture : L-Threonine 5.7mg /ml, L-Methionine 1.2mg /ml, L-Isoleucine 4,9mg /ml.
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Fig 2. The procedure of mutation Abbrevia-
tions used ;
NTG; N-methyl-N'-nitro-nitrosoguanidine
Phe; Phenylalanine auxotroph
PFP; P-Fluorophenylalanine resistant.
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Table 2. Comparison of L-tyrosine production by phenylalanine auxotrophic mutants and phenylal-
anine auxotroph-PFP resistant mutants from Brevibactenium flavum

Strains Character PFP Con. (ug /ml)  L-tyrosine(mg /1)
Bre. flavum Wild 0.56
APT-96 phe- 5.60

st APT-98 phe- 5.60
APT-99 phe- 7.00

N.T.G APT-104 phe- 14.00

treatment APT-106 phe- 11.20
APT-109 phe- 8.40
PFP-322 phe-, PFP? 100 41

2nd PFP-326 phe-, PFP” 44

N.T.G PFP-327 phe-, PFP” 40

treatment PFP-330 phe-, PFP” 40
PFP-334 phe-, PFP” 42

3rd PFP-106 phe-, PFP? 120 50

N.T.G PFP-107 phe-, PFP? 150 25

treatment PFP-108 phe-, PFP? 200 19
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Table 3. Effect of various carbon sources on
L-tyrosine production by mutant PFP-106

Carbon Sources Growth(562nm) L-Tyrosine(mg /1)

Glucose 0.92 50
Fructose 0.75 26
Maltose 0.83 34
Mannose 0.70 22
Sucrose 0.94 76

Carbon source in fermentation medium was replaced

10% of each carbon source.
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Fig 3. Effect of glucose and sucrose concen-
tration on L-tyrosineproduction by str-
ain PFP-106.
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Table 4. Effect of nitrogen sources on L-tyro-
sine production by PFP-106

Nitrogen Growth(562nm) L-Tyrosine(mg /1)
sources

(NH,4)»S0, 0.91 50

NH,Cl 0.64 20

NH NO, 0.50 36

KNO; 0.27 12

Urea 0.90 42

Ammonium sulfate in fermentation medium was rep-
laced by 3% of each nitrogen source.
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Fig 4. Effect of ammonium sulfate concen-
tration on L-tyrosine production by st-
rain PFP-106.
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Table 5. Effect of amino acids on L-tyrosine
production by strain PFP-106

Amino acids Growth L-Tyrosine
(562nm) (mg /1)
None 0.89 48
L-Glutamic acid 0.93 106
L-Aspartic acid 0.91 104
L-Histidine 0.90 88
L-Phenylalanine 0.55 20
L-Tryptophan 0.97 108

Amino acid in fermentation medium was replaced by
0.1% of each amino acid.
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Fig 5. Effect of L-phenylalanine on the L-tyr-
osine production by mutant PFP - 106.
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