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The dapD gene of Brevibacterium lactofermentum encoding tetrahydrodipicolinate N-succinyl transferase,
one of the enzymes involved in lysine biosynthesis, was cloned by complementation of Escherichia coli dapD
mutant. The recombinant plasmid pl.51 was found to contain a 3.6 kb DNA. [ragment. Southern hybridization
analysis confirmed that the cloned DNA fragment originated from B. lactofermentum The data of L-lysine production

showed that the B. lactofermentum dapD gene was expressed in E. coli.
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Fig. 1. Biosynthetic pathway of L-lysine in procaryotes.
The acetylated intermediates (left) and succinylated intermediates
(center) of the diaminopimelate (DAP) pathway and meso-DAP-
dehydrogenase (DDH) pathway (right) are utilized for biosynthe-
sis of lysine in procaryotes.
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ALEDT 2 plasmids
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Table 1. Bacterial strains and plasmids used in this study

T 52 Al4-31% ). Plasmid pBR322+ B. lactofermentum
2] genomic library Al & o] o] 4% ¢ 2.1 pBluescript SK =
cloning vector® AH-&-8tgick. 2 AP ALEE #5 4 pl-
asmids®] 54-& Table 13} Zth

Z= wj kel = LB(Luria-Bertani)vl
Z(11)8 AHE-stEd o, &oﬂ 2} ampicillin(50 pg/mL)&
Hrhsto] siekaigdt. M9 A#e) x| (11)= dapD A
cloning3}7] $18+ & Al A & Al-g-519 0.0, B 8 of| a2} thi-
amine(0.1M), DAPG0 pg/mL) 2 ampicillin(30 pg/mL)-& #
7¥ated AREsHAT). E. colie 3713 275k 4] 37°Coll 4] Bl
oFstsich

Plasmid DNA 22| ¥ "@Z3&

E. coliZ2%¥] plasmid DNA £ 8]+ Birnboim and Doly2]
alkaline lysis B (12)of] whe} #&=9ic) ABEA 2 liga-
tion#H-&-2 Sambrook 52| M (11)d] E3he] =8 8lg] o
DNA SH-2 FA4The o] £.3}¢f agarose gelatol4] F-2] =
Ak £ coli 9 32382 Sambrook S(11)2] 8 o oe}
#Halgd o vl DAP', Ap" A AR A EFL DAP/} ) ) o

. ampicillin € thiamineo] H7Hd M9 A= uf =)ol 4 4=
=Haleh

Southern hybridization

Southern hybridization-& Southern94 Hle (13)of] we} 4=
gatel o ol d probe DNAY dapDE -8 DNA HH-S
[« -*PIdATPZ labelingshe] A--4-3193 E]r-

meso-DAP-dehydrogenase(DDH) 24 £& 4 |ysine
of Hg
DDH #4 £74-2 Roh 5(8) Bl wh o] wje} s 5hel o.n
Iysine & %2 Chinard2] 84 (14)e] =} A7t 274
LB Al A wfekAl 7] oH& d Ageste] X3 09%

Strain/plasmid Genotype Source or reference
B. lactofermentum Nx' KCTC
KCTC1844

genomic library

E. coli

ATO86 dapD8 relAl spoTl thi-1 A Dr. Bachmann
JM109 recAl supEd44 endAl hsdR17 gyrA96 relAl thiA(lac-proAB)F. Promega

(traD36 proA™ proB” lacl® lacZ AMI15]

Plasmids

pBR322 Ap’ T¢ Our lab.
pBluescript ISK' Ap” Our lab.

pLS1 Ap" dapD' This work
pLs2 Ap' dapD' This work

Abbreviations: Nx, nalidixic acid; Ap, ampicillin; Te, tetracycline; KCTC, Korean Collection for Type Cultures.
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Fig. 2. Restriction pattern of the transformant.

Isolated plasmids DNA were digested with restriction endonu-
cleases BamHI Lane 1, ADNA digested with Hindll; Lane 2~5,
transformant DNAs digested with BamiFI.
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Fig. 3. Identification of Lthe plasmid pL.S1 with Southern blot
hybridization.

The chromosomal DNAs isolated from B. lactofermentum KCTC
1846 were digested with BamHI and hybridized with a labeled 3.6
kb Bamlll fragment of pLS1. A: Agarose gel electrophotogram.
lane 1. ADNA digested with HindI; lane 2, pLS] digested with
BamHl; lane 3, B. lactofermentun KCTC1846 chromosomal DNA
digested with BamHI, B: Autoradiogram.



Brevibacterium lactolermentum®] dapD

Fig. 4. Restriction map of pLS2.
B, BamHL H, Hindll; P, Pst I; X, Xhol.

Table 2. Expression of B. lactofermentum dapD gene in E.
coll

Growth  Lysine

Strain/plasmid  Relevant genotype ©D")  (mg/L)

E coli IM109  wild type 091 1.98

E. coli AT986  dapD8 relAl spoT1  0.01 ND?

thi-1 A

E. coli AT986  Ap" dapD' 0.89 2.53
(pL&1)

E. coli AT986  Ap dapD’ 0.90 2.40
(pL&2)

{’OD, optical density.
“ND, not detected.

AoH E. coli ATI86. = 3 AARAA T4 AA = L-
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oY dapD FA2E 53 TF2] AL wild type 2

A8 E. coli JM1098} 78] -f-4lslsdv) =3t lysine 41412k
Bl B e x iz A=A E /T TFE wild type2 =
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2 <
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