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L-Leucine Production using Amino Acid Analogues-resistant Mutants of Corynebacterium glu-
tamicum. Kim, Yong-Wook*, Hyun-Chul Shin, Jin-Suck Sung, Yeong-Joong Jeon, Jung-Hwan
Ko, and Jae-Heung Lee. R&D Center, CHEILJEDANG Corporafion, 522-1, Dokpyong-Ri Majang-
Myun, Ichon-Si, Kyunggi-Do, Korea - Two kinds of Mutants of Corynebacterium glutamicum, which
were resistant to branched chain amino acid analogues, were obtained for L-leucine production; C. gluta-
micum LT26 resistant to 4-azaleucine and o-amino-B-hydroxyvaleric acid, and from which C. gluta-
micum 1.T3811-70 resistant to DL-4-thiaisoleucine were derived. Accumulation of L-leucine in the culture
broths of these mutant strains, C. glutamicum LT26 and LT3811-70, were much higher than those of their
parent strains even though they were non-auxotrophic mutants. Enzymatic analyses were performed to meas-
ure the activities of a-acetohydroxy acid synthase (AHAS) and o-isopropylmalate synthase (IPMS), which
were the key enzymes for the L-isoleucine, L-valine and L-leucine biosynthetic pathways branching from a
common precursor. In C. glutamicum LT26 and LT3811-70, AHAS and IPMS were found to be derepressed
and desensitized to L-leucine. In addition, in C. glutamicum LT3811-70, IPMS was further more derepressed
by L-leucine and AHAS was more desensitized by L-isoleucine and L-valine compared to its parent strain, C.
glutamicum 1LT26.
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Fig. 1. Regulatory Mechanisms of L-Leucine Synthesis in
Corynebacterium glutamicum.
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Fig. 2. The Effects of Analogues on the cell growth of C. glutamicum ATCC13032, L'T26 and LT3811-70.
Strians were cultured aerobically at 30°C for 18 h in minimal medium with appropriate analogues added. A, 4-azaleucine effect on
ATCC13032 and LT26; B, o-amino-B-hydroxyvaleric acid effect on ATCC13032 and LT26; C, DL-4-thiaisoleucine effect on LT26

and L.T3811-70.
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Table 1. A Comparison of Specific activities and L-leucine
productivities with various strain of C. glutamicum

Specific activity L-Leu produced

Strains (Mmol/min/mg,oeir) (g/L)
AHAS IPMS

ATCC13032 2.6 2.1 0.2

LT26 314 20.7 14.2

LT3811-70 36.8 27.1 18.1

Strains were cultured aerobically at 30C for 36 h to test for L-
leucine productivity together with enzyme assay in a 250 ml
flask containing 20 ml of the L-leucine production medium.

Table 1614 veld vle} o] m@dT=(C. ghdtamicum
ATCC13032)} Wol5=(C. glutamicum LT263 LT
3811-70)7 el AHASS) 749+ < 159, IPMS®] A5+
ok 10w o]Ake] EAJx Q] Aolr| ool et} 1
2} ol E8 40 itz A e diabagt ol At o]
AR TAZAA NS B glo] B E Kot 7}A]
e L-2olAle] vix|] F4& vepd 5 glo] Table
20|49} ZFo] A 7He] opwlicAtel] thgl Atz FAHS
ZAb Bgkeh. ClAkgE wie} Fe] magFl C. gluta-
micum ATCC13032¢] 7% 1mM L-Fo]ilel] s
AHASE < 50%2] A&, IPMSt & 60%2] A&
HolF, L-o]4aRoe]Al, L-#3 el tis)i= AHASY} L-
2olxle] Axr) 2FH F& A E, [PMSE A3 &
28RN E A skt o) = IPMSolA 7R AF
&2 "hEolA& L-2o4ile] AHAS®H = [PMSE ¢
A3 AlzAsta ol-&-S S8 Fa ok

g C. glutamicum LT263 LT3811-708) A= =
T 28] 1 mM L-2o]Alel] tisf AHASY IPMS
25 A2 S wkx] gtw ohE opv|iAle] i E

Table 2. Inhibitory effects of various branched-chain amino acid on AHAS and IPMS activities

Relative activity(%)

Amino acids (1 mM) ATCC13032 LT26 LT3811-70
AHAS IPMS AHAS IPMS AHAS IPMS

None 100 100 100 100 100 100
L-Val 35 99 76 99 90 98
L-lle 38 99 66 98 88 99
L-Leu 53 43 98 97 98 99
L-Val+L-Ile 35 - 75 - 86 -
L-Val+L-Leu 33 - 77 - 92 -
L-Ile+L-Leu 33 - 86 - 95 -
L-Val+L-[le+L-Leu 38 - 78 - 97 -

Cultural conditions were the same as in Table 1. except for amino acids added.
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Fig. 3. Repressive Effect of L-Leucine on IPMS for various
strains of C. glutamicum.

Strains were cultured at 30°C for 24 h with L-leucine production
medium.
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Fig. 4. Time Course of L-Leucine Production of C. glutamicum LT26 and LT3811-70.
Cultivation was carried out in 7L Jar fermentor containing the L-leucine production medium.
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