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Abstract — The plasmid pSY130-14 for the high production of phenylalanine is a temperature-
controllable expression vector composed of the P, and the P, promoter and a temperature
sensitive repressor, cly;, of bacteriophage lambda. Strain AT2471 harbouring plasmid pSY130-
14 is induced the phenylalanine production by shifting up the incubation temperaure to 38.5C.
Plasmid stability of E. coli AT2471 harbouring pSY130-14 was very low, it was about 30%
after 48 h cultivation at 38.5C without kanamycin. The plasmid disappeared immediately at
40T without kanamycin, and at 40T adding kanamycin, the plasmid stability decreased at the
beginning, but rose with the extension of the culture time. For the improvement of plasmid
stability, the plasmid obtaind was designated as pSY150-1 by changing origin region (or7) pACYC
177 of pSY130-14 for ori pSCI101. E. coli AT2471 harbouring pSY150-1 was stable at 38.5C
without tetracycline, and the plasmid stability was about 40% after 48 h cultivation at 407.
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6g. NH,Cl 2¢ NaCl 1g, CaCly-2H,0 88z MgSO;-
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Table 1. Baterial strains, plasmlds and A phage employed
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Strains/plasmids/
A phage

Genotypes and Characteristics

Sources

E. coli AT2471 tyrAd4, thi-1, relAl, spoTl

E. coli RR1

pSY130-14 clisr, Pr-avoF™, P-pheA™, Kmr
pSC101 Ter

pSY150-1 clase. PraroF™, Pr-pheAt™, T¢
A 619(} cl™

hsdS20 (ry my ), ara-14, proA2, lacYl, galK2, vpsL20, xyi-5, mil-1, supkdd

Taylor et al. (20)
Bolive et al (21)
Sugimoto ef al. (6)
Cohen et al (22)
This work

Pons (29), 7} = (30)

- —

Km” and T¢ indicate the phenotypes of tetracycline and kanamycin resistance, respectively.
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142] 79 Sakaguchi flask, 38.5C, 24 4] 7} ul kel] A
850 mg// 2] phenylalanine A AF8F-S Yo}, 40Cel 4
ol 2] of 70% whell A ibebx] Fakqleh 2L Il ¢
$al plasmid FAAAE ZAERATHFig 1), Fig. 14
x2} 7te] plasmid b3 A8 kanamycin 737} A,
o5 30~37C, wiokAl7h 244 747kR) 2] AbE| ol M=
97%2] obdA-S vlebdllom, 48247 Folx 93% 2
M)A =2 obdAlS Maloh Lol 385C, 482[7%F
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Fig. 1. Time course of plasmid stability of strain AT

2471 harbouring plasmid pSY130-14.
Symbols, () cultivation at 37C without kanamycin;
cultivation 38.5C (1) without and (@) with kanamycin;

cultivation 40C (2) without and {a) with kanamycin.
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kanamycin 7} 40C9] 79+ wiokA| 3t} t]Ee]
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23 DNA whi#te] W=

oz A7),

Plasmid2| QM4 3|
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Fig. 2. Agarose gel electrophoresis of the plasmid after
each time cultivation of AT2471 harbouring plasmid
pSY130-14 at temperature.

Plasmids after 12 h {lane 1), 24 h (lane 2), 36 h (lane
3), and 48 h (lane 4) culivation at 38.5C without kana-
mycin were digested with Smal and Pstl. Plasmids af-
ter 24 h (lane 5), 24 h (lane 9), 36 h (lane 10), and
48 h (lane 11} cultivation at 38.5C with kanamycin and
after 12 h (lane 12), 24 h (land 13), 36 h (lane 14),
and 48 h (lane 15) cultivation at 40C with kanamycin
were digested with Smal and Pstl. Lane 6, pSY130-14
was digested with Smal and Psil. Lane 7, A phage was
digested with Hindlll. Lane 8, Smal-Pstl fragment con-
taining P;-pheA’™™ of pSY130-14.
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Fig. 3. Construction of plasmid pSY150-1 having the
ori of pSC101.

To construct pSY150-1, pSY130-14 was digested with
Smal, and digested partially with Pstl. Only the large
Smal-Pst]l fragment was isolated by agarose gel and
was blunt ended with T, DNA polymerase. Plasmid
pSC101 digested with EcoRI was also blunt ended with
T, DNA polymerase. To isolate pSY150-1, E. colt RRI
transformed by the ligation mixture was selected on
LB agar plates containing tetracycline, and the resistant

strain to phage cly was selected. AT2471 was transfor-
med by pSY150-1.

o] x| 22, o] pSY10129] ©} copy 2l ori pACYC
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pACYC17713to] A= wtH-& 237, pSC101-3 EcoRI
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4ol et Fig 4ell 218bH pSY150-12 tetracyc-
line F-47kAl& 40Col A BbAsolavh 37 =
40Col M E b AYS- vheb ol 2] Al plasmid pSY
150-12] 7% 40Tl A% Fig. 22| 40Cel A~} #&
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Fig. 4. Time course of plasmid stability of strain AT
2471 harbouring plasmid pSY150-1.
Symbols, () cultivation at 38.5C without kanamycin;
cultivation 40T () without and (&) with kanamycin.
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Fig. 5. Temperature dependency of phenylalanine pro-
duction by strain AT2471 harbouring plasmid pSY130-
14 or pSY150-1.

Symbols, phenylalanine concentration produced by pla-
smid pSY130-14 (&) without kanamycin and (@) with
kanamycin in the culture supernatant; phenylalanine
concentration produced by plasmid pSY150-1 (233) wi-
thout tetracycline and () with tetracycline in the cul-
ture supernatant.
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Fig. 6. Time courses of cell growth and phenylalanine
production by strain AT2471 harbouring plasmid pSY
130-14 or pSY150-1 at 38.5°C in a reactor.
Svmbols, phenylalanine concentration of (0)) pSY130-14
and (I.)) pSY150-1 in the culture supernatant; cell con-
centration of (@) plasmid pSY130-14 and (@) pSY150-
1 expressed as optical density at 660 nm.
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