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Abstract — Cysteine showed strong inhibitory effect on growth and protease production of Pseudo-
monas sp. RP-222 and its mutant, MR-3966. Mid- to late-log phase cells were most sensitive to
the presence of 10 mM cysteine. The inhibition caused by cysteine was almost completely overcome
by addition of isoleucine, leucine and valine mixture to the medium, and inclusion of isoleucine
alone could greatly reduce the inhibitory effects of cysteine. Homocysteine and cysteine, sulfur
compounds having similar structure as cysteine, inhibited to varying degrees the growth of both
strains. Cysteine and homocysteine were strong inhibitors of threonine deaminase but not transa-
minase B, These results suggest a relationship between the growth-inhibitory effects of cysteine
and other sulfur compounds and the inhibition of isoleucine synthesis at the level of threonine

deaminase.
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Table 1. Compeosition of media used

Medium

Composition (g/l) PSY PC
Glucose — 1
Starch 10 —
Tryptone 5 5
Casein b )
Peptone 20 —
MgSO,-7H,0 — 0.005
CoC 12 0.05 -

*Adjust pH to 10.0 with 20% Na,CO, sterilized separa-
tely.
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Fig. 1. Effect of aminos acid on the growth and pro-
tease activity of Pseudomonas sp. RP-222.
Concentration of all amino acids added was 6 mM.
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Fig. 2. Effect of amino acids on the growth and pro-
tease activity of Pseudomonas sp. MR-3966.
Concentration of all amino acids added was 6 mM.
O—O: Control, (0-0: Lysine, A — A: Cysteine, @ @:
Glutamine, B—: Serine
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Fig. 3. Effect of cysteine concentration on growth of
and protease production by Pseudomonas sp. RP-222(A)
and MR-3966(B).

O-O: Control, ®-@®: 3 mM, (1-00: 6 mM, B—W:
10 mM
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Fig. 4. SDS-polyacryoamide gel electrophresis of Pseu-
domonas sp. RP-222(A) and MR-3966(B) proteases in
terms of the cysteine concentration added to the culture

media.
Lane 1: Molecular weight marker, 2: control, 3: 3 mM,

4: 6 mM, 5: 10 mM
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Fig. 5. Effect of adding time of cystein{10 mM) on
growth and protease production of Pseudomonas sp. RP-
222(A) and MR-3966(B).

Transfer times(hours): Control(O), 6(@®), 24({1), 39(m),
48(A)
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Fig. 6. Release of cysteine growth inhibition by bran-
ched amino acids.
A: Pseudomonas sp. RP-222, B: Pseudomonas sp. MR-

3966

O—-O: Control, ®—@: 6 mM Cysteine, [J-J: 6 mM
Cysteine+6 mM Isoleucine, B—M: 6 mM Cysteine+ 6
mM Valine, A—A: 6 mM Cysteine+6 mM Leucine
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Fig. 7. Release of cysteine growth inhibition by a mix-
ture of branched amino acids.

A: Pseudomonas sp. RP-222, B: Pseudomonas sp. MR-
3966

O—0O: Control, ®—@®: 10 mM Cysteine, 0—1: Cys-
teine + Isoleucine, Leucine and Valine(10 mM, repecti-
vely)
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Fig. 8. Effect of cysteine on threonine deaminase(O)
and transaminase B(@) activities from Pseudomonas sp.

RP-222(A) and Pseudomonas sp. MR-3966(B).

Tabie 2. Effect of sulfur compounds on the growth and
threonine deaminase of Pseudomonas sp. RP-222 and
Pseudomonas sp. MR-3966

Threonine

Growth deaminase

Compounds effect activitx(%)

RP-222 MR-3966
None None 100.0 100.0
Cysteine [nhibition 44.0 38.5
Homocysteine Inhibition 474 45.1
Mercaptoethanol  None 100.0 100.0
Cystine Slight 90.8 88.0
inhibition

*The concentration of all compounds added was 6 ml.

ble 2).

1 ZA3} cysteined} 7} F-ARE F£2F 3t Qe
homocysteinee| 7} E2& Al A74E Hgon o}
2] Ak 7| EF2E 71X]A] ¢+ mercaptoethanol 2]
-l A A7 A3 epdR] ¢ o g Kol
cysteine2] threonine deaminaseel] 3§} A§ So)
A& o 7 dsddk

g2 <

Protease At v)|AA-E2A Ee]l= o3 Pseudomo-
nas sp. RP-2222} 1. o]l Pseudomonas sp. MR-
39662 o33t ZE olu|:ibe] HMrlel] o3
45 % protease At v|X|= HYEAIAE xA)3}
dchk T A3 F TF BT cysteineol] of& AFHE
WA ZA v AoE Jeldon, cysteined] 7}
T mWE AMAades Hrlrxrl L 5 3A
vebd o whekE]tel A7l dFFA7]) F7)6
A wk7] Abelzt 7HE AAHYE o g ek 4,




626

cysteine¢] &-FX wlx|¢) isoleucine, leucine % va-
linez} 72 7}R|ALE ov|Ate] 717} cysteinee]|
o) A ERE A3, cysteinee] threonine
deaminase?] ¥A-& =ZA AHI}A|7|= ALE Hof
threonine deaminase?] inhibitor® #4328 &%
2 olodr}, 18] cystein®] threonine deaminaseo]
3t AgEo)A L A s £ A cysteined} FAMRL
FZ2Z 7| 3. & 33§Ee] ¥ A5 ¥ threonine
deaminase?] #Al-g =ZA Adlsdedl 2 7R
cysteine®} 7F -fAME 25 3L 9l homocys-

teinee] 7} &3]}

1. Glenn, AR. 1976. Production of extracellular
proteins by bacteria. Annu. Rev. Microbiol. 30: 41-
62.

2. De Felic, M., M. Levinthal, M. laccarino, and
J. Guardiola. 1979. Growth inhibition as a conse-
quence of antagonism between related amino
acids: effect of valine in Escherichia coli K-12. Mi-
crobiol Rev. 43: 42-58.

3. Tatum, E.L. 1946. Induced biochemical mutations
in bacteria. Cold Spring Harbor Symp. Quant. Biol.
11: 278-284.

4. Leavitt, RI. and H.E. Umbarger. 1962. Isoleucine
and valine metabolism in Escherichia coli. X1. Va-
line inhibition of the growth of E. coli strain K-
12. J Bacteriol. 83: 624-630.

5. Umbarger, H.E. and B. Brown. 1958. Isoleucine
and valine metabolism in Escherichia coli. VIII,
The formation of a-acetolactate. J Biol Chem.
233: 1156-1166.

6. Brown, O.R. 1975. Failure of lipoic acid to protect
against acute cellular oxygen toxicity in Escheri-
chia coli. Microbios. 14: 203-217.

7. Kari, C., Z. Naagy, P. Kovacs, and F. Hermadi.
1971. Mechanism of the growth inhibitory effect
of cysteine on Escherichia coli. J. Gen. Microbiol.
68: 349-356.

10.

11.

13.

14.

15.

16.

17.

I8.

19.

20.

Kor. J Appl. Microbiol. Biotechnol.

Villarejo, M. and J. Westley. 1966. Sulfur metabo-
lism of Bacillus subtilis. Biochem. Biophys. Acta.
117: 209-216.

Bhuvaneswaran, C., A. Sreenivasan, and D.V.
Rege. 1964. Effect of cysteine on respiration and
catalase synthesis by Saccharomyces cerevisiae.
Biochem. J. 92. 504-508.

Maw, G.A: 1961. Effect of cysteine and other
thiols on the growth of a brewer’s yeast. J Inst
Brew. London. 67. 57-63.

Allen, EH. and G.G. Hussey. 1971. Inhibition
of the growth of Heminthosporium carbonum by
L-cysteine. Can. J Microbiol 17: 101-103.
Tomonaga, G., H. Ohama, and T. Yanagita. 1964.
Effect of sulfur compounds on the protease for-
mation by Aspergilius niger. J Gen. Appl. Microbiol.
10: 373-386.

Himelbloom, B.H. and H.M. Hassan, 1986. Effect
of cysteine on growth, protease production, and
catalase activity of Psedomonas fluorescens. Appl.
Environ. Microbiol. 51: 418-421.

Ha, S.W. 1992, Thesis for Master’s Degree, Gyeo-
ngsang Natl. Univ.

Hull, M.E. 1974. Studies on milk proteins. 1I. Co-
lorimetric determination of the partial hydrotysis
of the proteins in milk. J Dairy Scii 30: 881-884.
Ratzkin, B., S. Arfin, and H.E. Umbarger. 1972.
Isolecine and metabolism in Escherichia coli.
XVIIIL Induction of acetohydroxy acid isomerore-
ductase. J. Bacteriol. 112: 131-141.

Duggan, D.E. and J.A. Wechsler. 1973. An assay
for transaminase B enzyme activity in Escherichia
coli K-12. Anal. Biochem. 51: 67-79.

Laemmli, UK. 1970. Cleavage of structure pro-
teins during assembly of the hecad of bacterio-
phage T4. Nature 277. 680-685.

Harris, C.L. 1981. Cysteine and growth inhibition
of Escherichia coli: Threonine deaminase as the
target enzyme. J. Bacteriol. 145: 1031-1035.

Rho, 1.S. 1992. Thesis for Ph. Doctor’s Degree.

Gyeongsang Natl. Univ.
(Received July 8, 1993)



