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BERATE 338 Vector® &5{ 8t Phenylalanine
AERES S1FEE

HEZ AR 0lEE - HEY®

ZyUsm AU A EAFEN, HYRARLYG HEB,
At FAR BT

%2 : Phenylalanine A AFA] tyrosineo] HAE R FEE prAF xR Bdo] e oyt &x2dY plas-
midE #2510 2.7, phenylalanine AAMFF hATF AT2471[prA~, thi” 1€ tyrosine FFLT ¥oldF
ol 2 M)A tyro-sine F7}gle] phenylalanine$ YA 4 AwF 3171 948t tyrosine HAW|FFE
¥23te phenylalanine M4He- ZHESIYTE 25/ jar fermenterE A}8-3}o tyrosine #H7}gle] phenylalanine
RS AESI A AT2471/pSY146A, 3T AT2471 tyrosine E-FHo|dF 5/pSY111-145 39T ofl A

551t ke A 247 12g/, 15g/8 AAEATHI994d 109 139 A, 19959 19 2590 ).

Mo B

Phenylalanine2 ¥4 ofvj=ite) U=z A oz g
Fol, 9 AHA, AR AN o1& HT Yok
% phenylalanine-2- peptide’d 7m| & Q] aspartame®] -+
A otu=to]7] wjie] FHHQ] FHAM 1 87}
A S7kH 3L v 53] aspartame> AR ET}H o 200
iy @3 A dA Arg e 28 gl 319
Holg 249 I o]go] ZIhEDY o]xd oA
oA phenylalanine th FEAHE AlF3] 7= ok

Phenylalanine 4418 913he] AW Waye) P4
3 WA FF9] §F o= Brevibacterium<:, Corynebac-
terium<s 59| glutamic acid 2295} Escherichia coli™
® So] AH8-H 1L it AF 7R phenylalanine A4S
Z71817] 9138l AEA 7 29 genetic manipulation(Z,
mutation®} transduction)S A E=FF AT, H2dE A
¥ 2H 7] (intracellular regulatory mechanism)¢] &}
33} gene cloning 7]&9] WHo g YEHOE phenyla-
lanine$ A F A HJGIO

Tryptophan, phenylalanine % tyrosine $¢] WakE
ol AhE: th el M EWolA AP A ojo] oo
434 €t) Phenylalanine A4 AZ9 2AWAE
TG EAng gFctn HZ4Ech 1 3 phed
FAAZE code ¥ chorismate mutase P-prephenate de-
hydratase[CMP dehydratase (EC 54,99,5/4,2,151)]7} &
o) 3l= HHSoli, & 3yt anG §AXE coded &
3-deoxy-D-arabinoheptulosonate-7-phosphate synthase
[DAHP synthase(EC 4,12,15)]7} ZwmjétE whg-o|chv
ol F &AS {AA ¥HE phenylalanineol] 23}
AAE womW 181 pheA F-HAe] LHLE atte-

nuationol] 23 Aoz B3 ok dHA Yok

oAl & A& DAHP synthase isoenzyme <, phen-
ylalanine repressible DAHP synthase(@noG F2HAZ2
code), tyrosine repressible DAHP synthase(aroF 712}
2 code), tryptophan repressible DAHP synthase(@roH
$AA2 coddel Al FFZ FAHC UkD meA
A WollA phenylalanineS A4ta7] A8iA arG F
AZ ghalel aoF FHAAZ d48 F dde e F
3] o€t

Sugimoto! 5& FHA LHE Aojdtr] 93t lam-
bda phage®] =744 repressor fAA} clg: 3 Pr-PL
promoter 3}l B-galactosidase A4t FZFA R} lacZ’7}
A9 E plasmid pSY100.2 HAAFAZ A+ A}
£3 model ¥&o|A Pr-P. promoterol] <3t lacZ’
FrAAL] AL, Ho] vkl Wl wet -}
Fathe RS w3

Shim?»-2 phenylalanine 42 34F8l31x} lambda
phage®] £%=7+A repressor 32} clgs; 9} Pr-Pr pro-
moter 18] feedbacke] 3|A)¥ phenylalanine 4§/ <]
Z A5 HA pheART aroF RS cloningdte] & 71A] &
=228 plasmidE AAslge. 23y pSY110-142
FAASAZ WAT AT2471S %2 ko] phenylala-
nines AAFSIR AT plasmid pSY110-14EPg-Pr pheA™
trA aroFRFEY) Y= A 820 213} phenylala-
nine XA tyrosine®. A% o] AAH R R T3}
FAA Ech

w}etA phenylalanine A4tA] tyrosineo] H-A = A o
& AEE A FEARE LEAE F AT plasmidE
ART 5 UtA B ko) phenylalanine A AvshH
A= tyrosineo] AAE R o= w#FV NF §FE A

2= : molecular breeding, phenylalanine prodution, temperature-controllable vector, E. coli
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o2 7ldig}). 33 phenylalanine AAFFS AT
AT24712 tyrosine Y¥ Q7 woldF2A] Akl R o))
tyrosineS H7}atojofgt ghot. whEtr] ALl R Y tyro-
sine #7}gl°] phenylalanine S A 4}+3}7] )3} tyrosine
EAHCITEFE #EFY A KARE 3R g
plasmid pSY130-14, pSY111-148 FAASA|FIH tyro-
sine2- A2H3}A] X1 phenylalaninéet-g A AHEE 75
7V N SEE Aoz JUHe H¥EF 2RE Bu
Ca=lISll=2

P L

ARR#ZFE Y plasmid
B A3 AHE tigde] 759 plasmid Table
13 Zt}

HHX] S BHQE

AW A= L-broth(1% bactotryptone, 0.5% yeast ext-
ract, 1% NaCDE A3ttt AujR= M9 H A%
(02% glucose, 1.4% Na,HPO,-12H2,, 0.3% KH,PO,, 0.5%
NaCl, 0.1% NH.C], 0.0015% CaCl.-2H,0, 0.01% MgSO,-7
HO0)E AFEslgeon Zod wal 83 ofu|x=AK20
mg/)3} thiamine(20 mg/)-& A7tk FANA L ka-
namycin(25 mg/l), tetracycline(125 mg/}E F7}sle] A
23t

Phenylalanine A4l X1+= 2% glucose, 1% sodium cit-
rate, 0.04% sodium glutamate, 0.02% Na,HPO,-12H,0,
0.6% KH,PO,, 1% NaCl, 0.29% NH,C], 0.003% CaCl,-2H,
0, 002% MgS0,°7H;0, 1 mg/l trace element solution
[MnSO,-4H,0 8 pi/l, CuSO,-5H,0 10.7 w/!, NH.)sMo,0,*
4H,0 6.7 w/l, Co(NOs) 6.7 mg/l, FeSO,-7H.0 10.7 1A
InClys 7H; O 08 mg/i]1¢} 0.0002% thiamine®. 2 ZA ¥
A& A3

Hl ¥ phenylalanine A4l ] 50 mi7} E 500 miE o)
Sakaguchi flaskol] £3}e] 120 strokes/min®] &5 2
gt 34} 25/ jar fermenter(Marubishi Co., Ltd.,
Japam)oll AR 1518 Wi @HHEE 700 rpm, E7)

Table 1. Principal microorganisms and plasmids

Organisms or plasmids Genotype or characteristic of both

Escherichia coli

MC1065 Nlac, lew, B6, trpC9830, stra, hsdR

KA197 thi-1, pheA97, relAl, spoT1

AT2471 tyrA4, thi-1, relAl spoTl

AB3257 thi-1, WwC7, argE3, his4, proA2
aroH367, aroG365, aroF363, xyl-5 galK2
lacYl, Mtl-1, rps712, ifr-3, Isx-358

Plasmids

pSY 50 pheA, tyrA, aroF, Ap,

pSY110—14 C1357, PR‘PL, pheAFR, tyrA aroFFR s Km”

pSY111-14 clssr, Pe-PL, pheA™, aroF™®, Km’

pSY130-14 clesr, Py, aroF'%, Py pheA™, Km’

ZF 15vwmo. 2 vjstch

HaH#

A7 2 Morrison?] HH?Vol| wal 3] com-
petent cellS A Z3}1Y 2™, competent cellz} DNAE
&5tsle 0T oA 3087 WA ¥ 42C water bath
o A] 287t heat shockdt: LBHiA 1miE 7}ete] 37
ColA 908 FALAAZ F FAEH] HUlE LB
P Ao =@3te] gyt

Plasmide} &2 ¥ FH|

Plasmid®] t&E2]:= Chwell?} Helinski®] "'g®o
w2} CsC-EtBr HIZW=7 AR =2 P34,
plasmid9] A4 2] Birnboim 59 ¥WH®Po) wiz} 3
35 1=8

DNAS| FH % H4

AFEA ¥H-2E plasmid DNA £, TA 3933
mM Tris-HCI(pH 7.9)-66 mM potassium acetate-10 mM
magnesium acetate-0.5 mM dithiothreitol-calf albumin 0.1
%], AIFEL I AASHFE 718l 3 Aol
10w A 3o 37C ol A 1413t A8kt T, DNA ploy-
merase®] ¥+3-& OFarrelle] WMo g} 37C oA
30827F wkAATE T, DNA ligase®] ¥F2-& Maniatis
=9 Hhi®o) wal 16C oA 16A)17F ¥k-&-AJFH T

Agarose gel H7|EE

Tanaka 52 WH®| we} 0.8% agarose slab gel
Al gsle] A7|9E 8 TAE €459 e40mM Tris-ace-
tate-2mM EDTA(H 7.8)]2.2 #7)4¥3I1t}. Agarose
geloll Al DNA ©+3 9] 3]+ Weislander 59 1y
me} geld ¥ FA4 FEE AVNGERA F10] 100
Vol A 2A17F 4531 gel 52 DNA ©HE £&47)
% ethanol AL AT}

SHHo|ZF =2

Ao z@sle] viF = A/dE colonyE tyro-
sines H7}etA @& HAwjAl 7zt replicadte] 37
Tl 2~3Y widdtd HBAE colonyE zpdwolel
9] 3} tyrosine revertantZ ¥t

() Eado| =N AT WA TAE 25mM
potassium phosphate(pH 74)o] @&A]7]31 20KCE 2
E7F %223 (Ultrasonic disruptor, Tomy Seiko, Ltd., Ja-
pan) Mgletd FA FHAE AAAA FH AL 1000)
A3 HFROZ 4C oA T3 ZaELBOZ 3]
At

Chorismate mutase P-prephenate dehydrogenase§itd
o &3
Cotton® Gibson®] H'H®e)] wlz} 001M potassium
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prephenate &% 100 W, 05M Tris-HCl €3 (pH 82)
400 , 0.001 M EDTA £ 100 i, 001 M DTT £ 100
W, 005M NADEH 100 WE B w3l ZA AN
200 WE 713ty 37C oA 1087 wrSAZATh wree
100C o] B8 FolA 1087 71dste whe-S AHAA
712 ¥zt & BA¥ NADHE 340nmojly F3==
334

chFlol Mg
Lowry 5-&] %) wle}A bovine serum albumin&

Z enaz st P

Phenylalanine®| &2t

McCaman 3o o3t FFEMVoz JYct. F, &
AE AAS vt 100w 06N trichloroacetic acid
£ 100w, 03M succinate &8 (pH 5.8) 2007WE
7¥sted ngk 3 60T oA 241 srdEtEY W ¥
A2 ZAF F@H) Al2Ksodium carbonate 1.6 g/l-potas-
sium sodium tartarate 65 mg//-cupric sulfate 60 mg/l)S
743l iyt 3 FAE FFE2AL 365nmollA o7)
(BiE)A1 A 515 nmell X F3-& =33} phenylalanine
A FsArt

Tyrosine2| Hak

Udenfriend 52| ¥4 we} stk F, oA
E AAJ wiFd 0.6 mio) 12% trichloroacetic acid 8-
2ml, nitrosonaphtol 894 09 ml, nitric acid-sodium nit-
rate £ 09m/E 713t Iyt 3 5C oA 3083+ 7}
a3tgth. ¥4 ¥ ethylene dichloride 45 miE 7}l
Z aksle PAE2)(2000 rpm, 5min) ¥ 229 3}
AL 450nmoll A FFEE 338l tyrosineS s}
Fri=g

dn o aF

Plasmid pSY130-140i| tyrA REXIS] A2l

g AT2471/pSY130-149] ®jgol: tyrosine2 3
7V3tedok Bh=d tyrosined HIVeHAl Fm wf sl
3t plasmid pSY130-149) Pstl site Ex= Aval siteo)
tyA FARE YT pla-smid pSY1463+ plasmid pSY
1402 Fig. 137 #o] AxF34ct. =, plasmid pSY50
LaroF tyrA pheA]S Purll9} Hpalo 2 HG3tS A
FrAZAE TR/ 17kbe) GHE agarose gel A7|HE
o2 FE 3434k ¥ plasmid pSY130-14E Pstl
e Avalo 2 HEES3IY cohesive endE blunt
end2 W3 F A A GHE A A
ZtE plasmid pSY1463} pSY140-S tyrA f-32ke] A}
Wkl wel TR el ok oy W2 Sg3le
A-E plasmid pSY146A¢} pSY140A, 173} <Jurako]
A& plasmid pSY146B%} pSY140BZ w3}y o)

A 29 plasmid pSY146A, pSY146B, pSY140A, pSY140

BEZ FHAAEANZ sF g AT2471(0) 3} tf 3w AT
2471/pSY146A, A3+t AT2471/pSY146B, )3+ AT2471
/pSY140A, th3T AT2471/pSY140BE} 2F3h-L 40T o A
24712t E8k23 w3t A3 Table 29 2} &, pla-
smid pSY146B+ plasmid pSY130-14¢} Ao #& k9]

Patt Byl Pt Beill

ori
pACYCIT? /’

PSY10A »SY1408

(8. 9Kb)

(8. 9Kb)

Hpal, Pucil

0
pSY130-14
(7. 2Kb)

Pstl partial digestion Hpal, Puvll
Fill-in

s |

Ligution

PSYI46A
(8- 9Kb)

Fig. 1. Construction of the plasmid pSY146 and pSY140.

At the Pstl and Aval site which located on the plasmid pSY130-
14 Hpal-Pvull fragment, harbouring the #7A structure gene of
plasmid pSY50, was inserted respectively.

Table 2. Phenylalanine production by various transformants.

. Phenylalanine
Plasmid Genotype production(ng/D
pSY130-14* PraroF™® Py pheA™ 650
pSY146A PraroF™® Py pheA™tyrA 740
pSY146B PraroF™® P pheA™tyrA 620
pSY140A PraroF™® tyrA Py pheA™® 520
pSY140B PraroF™® tyrA Py pheA™® 550

Host strain : Escherichia coli AT2471(tyrA4, thi-1) 24 hrs cultivated
at 40C by Sakaguchi flask. *15 pg/m/ tyrosine was supplemented.
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phenylalanine& A 2}3} A%t plasmid pSY146A= <zt
2o 4S8 AAEIYY. A plasmid pSY1408 plasmid
pSY130-14 Xt} HLe <S AR 28 plasmid
pSY146A9} plasmid pSY146B Ajo]dl] o) AAts-2] =)o)
7} 9EA, 283 plasmid pSY 1409} AJAbso] e
olf& AR %t

A AT AT2471/pSYI46AE jar fermenter= Hl)
X359 mW o AA M= Fig 29 221 phenylalanine
A AreEe plasmid pSY130-14ET A& 12g/o]dtt 2
o] +2% plasmid pSY13 0~14¢] H$L BT FAFFo
wot7] wliEolyr} = thA}H 27} prephenic acidol A
phenylala-nine? tyrosine. 2 R E 7] wFolgn
g 5 oo

tyrA X} #40| phenylalanine 4lof| o|xl= H&

WA GAAE Zt3 QE plasmid pSY110-14, pSY146A,
pSY146B, pSY140A, pSY140B9] 749- phenylalanine A3
g & zolE Hola Rt oA A FHA 4
£-¢] CMP dehydrogenase @43} ojw3 @AV de
7He GotR 7] $138he 40T oA 24Xt Ep2A v gE
3l phenyl-alanine, tyrosine A4+, 18]35 CMP dehy-
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Fig. 2. Phenylalanine production by strain AT2471/pSY146A
at 39C with 2.5/ jar fermenter

drogenase 48 Z3%3 ZA¥+= Table 39 2.

CMP dehydrogenase 42 plasmid pSY110-142] 7
27} plasmid pSY1467} pSY140H.THE of 4u] %o} o]
Z o] phenylalanine A4to)] A HH o 7 FA3}1 vt
A2ttt Plasmid pSY110-149] 39 aroF9} tyrA 4
Z}7} polycistronic®. 2 HAFE O 24 srAd KA AF 2419
promoterE 7} plasmid pSY1463%} pSY140 73-¢-HU}®
H& AetA AArs7] WiEes AzdEn.

Hudson#} Davidson®ef 13} fyrA operondl| = inte-
rnal promoter’} EAE 7HgAdol ok AlAFgHL gl
Z, aoF A2 23 prA F3A9 GAtold HE
Al A ALY BRE FAEH o o &
A& 7} promoter’} £l o] promotere= E4E
AL Yehll= AR Z2 polypeptided] 4L &
=& 4 vt AAEIEoh wEA polycistronicO 2
AALE plasmid pSY110-14K.t} A F3 2} #4419 pro-
moterE 7}A plasmid pSY1463} pSY1409] CMP dehyd-
rogenase’} B4AF FT2E 7] Wi &4 W

Aol obd7t A€ok

CHEMR AT2471 tyrosine SHHO0|ZFe &2

&Z AT AT2471L tyrosine FU LT WHol|FF
o] 3L plasmid pSY130-149} pSY111-149ll= frA A7}
Qo v 2 plasmid pSY130-14 =+ pSY111-142 FAA
FANZ HF AT AT2471L WA tyrosines #H7t
3lodof E&=H) tyrosineS ¥ 7)13FA] &1 phenylalanineS
AA¥st7) 918k oAt AT2471 tyrosine E-Fold S
9 ®EE A=3a

Z Ao AAE T AT24719] colonyE ty-
rosineo] H7}5|x] ke HAw)A ol rep- licaste] v gt
% zdwold olsle MAE colonyES i AT2471
tyrosine EAWo|dFE dFPon TE#FE ETi==a
Hj %3t A= Table 49 Zth

)t AT2471 tyrosine E-AWold T 55 T
AT24719}2] phenylalanine ¥4+ge H|WEMH tyrosine
EAdo|#F BF7t A3 ddth ool W o]
$& UATF AT2471 tyro- sine BEAWo|dFo] dAIF
Ho] &3 AT ATA71H T oF 28] Hrolth o] A&
carbon flow7} #H|Z2 Z0 2 o]&5 o] phenylalanine
FAHo29 f7t @7 "WEoIAY Ee tAEE7}

Table 3. Chorismate mutase P-prephenate dehydrogenase activity of crude extracts

L . Phenylalanine Tyrosine Chorismate mutase P-prephenate
Strain/plasmid . . .. . .
production(mg/l) production(mg/l) dehyorogenase activity(unit/mg/protein)
AT2471/pSY110-14 950 1307 1.32X1078
AT2471/pSY146A 740 1307 345X107¢
AT2471/pSY146B 620 14.86 377X107*
AT2471/pSY140A 520 12.26 140Xx10*
AT2471/pSY140B 550 1325 143X107*

24 hrs cultivated at 40C by Sakaguchi flask.
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Table 4. Phenylalanine production by various tyrosine reverta-
nts

3l Phenylalanine 4EFS HTE& : 17

Table 6. Phenylalanine production by AT2471 tyrosine reverta-
nts/pSY111-14 at various temperature

Cell growth(ODew) Phenylalanine production(mg/l)

Revertant 1 371 16.1
Revertant 2 468 125
Revertant 3 4.23 13.7
Revertant 4 3.70 16.1
Revertant 5 421 15.8
Revertant 6 435 14.0
Revertant 7 392 128
AT2471* 2.09 339

24 hrs cultivated at 40C by Sakaguchi flask. *15ug/m/ tyrosine
was supplemented.

"Table 5. Phenylalanine production by tyrosine revertants/pSY
130-14 at various temperature

. 385C 40T 42C
Strain
0D 660 Phe(mg/) OD660 Phe(mg/l) OD660 Phe(mg/l)

Revertant 1 646 348 539 503 468 179
Revertant 2 6.13 410 540 584 432 170
Revertant 3 567 410 502 628 446 205
Revertant 4 586 398 515 547 451 207
Revertant 5 576 432 541 653 463 186
Revertant 6 620 380 6.05 680 464 181
Revertant 7 593 435 522 684 4.69 170
AT2471* 231 852 224 650 150 291

24 hrs cultivated by Sakaguchi flask. *15 pg/m/ tyrosine was supple-
mented.

phenylalanine?} tyrosine®.2 ¥|7| wjFo|zti A
2+ g}

&R AT2471 tyrosine 20|73 F/pSY130-149]
phenylalanine 4H4t

Plasmid pSY130-14& HAAEAIZ] g AT2471
B Aol FF(ol3l thA AT2471 tyrosine EFWHo|d
F/pSY130-142} oF3hHE Ae] EollA 24417t Seka=a
v kgt Aube= Table 59 2tk

TASA S A AT2471/pSY130-14E = i3+
AT2471 tyrosine &7 o] 3=/pSY130-147} <k 26 A
=3t} 98 phenylalanine A§4F2 plasmid pSY130-14&=
L5283 BE vectoro|B® 27t ASFhe) ulel
A areko] Zdoh Wi © 385C o A=t AT AT2471
/pSY130-14B 0t AT AT2471 tyrosine E-Fwold
F/pSY130-149] ABAkeFe] Atk ey} 40C YA
Aol & S sl o} 42T A M= 385T, 40T 9
ulstel fAAke] 7o) 2@l |l FA% 47 phen-
ylalanine§ 2to] FA3] ZHAE ez QZidE

CHEE AT2471 tyrosine 2HMOIZF/pSY111-149]
phenylalanine AH4t

AT AT2471 tyrosine &7 o] 5=ol] plasmid pSY
111-148 FFASAIZ] FF(0]3} thF< AT2471 tyro-

385C 40C 42c
Strain
0D 660 Phe(mg/) OD660 Phe(mg/) OD660 Phe(mg/))

Revertant 1 5.56 521 494 1020 451 404
Revertant 2 546 477 478 907 3.65 448
Revertant 3 546 584 4.76 750 442 483
Revertant 4  6.69 548  4.86 605  4.29 452
Revertant 5 636 689 468 1209 3.89 442
Revertant 6 511 685 4.67 1114 4.77 480
Revertant 7  5.08 672 458 800 373 492
AT2471* 227 1057 182 1165 1.73 423

24 hrs cultivated by Sakaguchi flask. *15 pg/m/ tyrosine was supple-
mented.
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Fig. 3. Phenylalanine production by AT2471 tyrosine revertant
5/pSY111-14 at 39C with 2.5/ jar fermenter

sine AWMl FF/pSY111-148} 4FHE o8 2=olA
24A7F Eet3 v dst AF= Table 63 #o) g
AT2471 tyrosine ¥ o] 3/pSY130-142) 7399} 7o)
A AT2471/pSY111-14 RO % A+ AT2471 tyro-
sine ¥ o]#3F/pSY111-14¢] 73$- phenylalanine A
abol okl 12ju} 40C olA] tiA AT2471 tyrosine
Eiwo)d3F 5/pSY111-149) A% thATF AT2471/pSY
111- 148t} © 2L phenylalanine S YA} o)

aala AT AT2471 tyrosine £-7H o] 15/pSY130-
149] 7 $olxje} o] BE TdF7) 40C 7HA] AAHero]
A3t o] AL W AT2471 tyrosine 710
TF7/pSY130-149| A ¢} 2 o|fefal gzhAct.
aga 398 AT AT2471 tyrosine E-AWo|ds 5/
pSY111-14E jar fermenter2 ®jY3lYS wWo] FAIH
H3lE Fig. 3o YehiA

385C ol A 55213t vld o 2 15g/l9] phenylalanine-&
AAralel 3T AT2471/pSY130-142) AAtakr ) oFzh
‘&3t wEbA tyrosine H7Hglo] tyrosine KA §lo]
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phenylalanine € B& 4 A4 & de #FE F

3 h
Ab A

B A7E TAY R $8TGATE A7)
Ago g ool AF Aol oo Y& e
=gy,
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Molecular Breeding of Phenylalanine Producing E. coli Containing Temperature-Controllable Vec-
tor

Chung Dong Hyo™, Sang Kook Shim? Young Chun Lee' and Ho Kwon Chung’('Department of Food Science and
Technology, Chung-Ang University, Ansung 456-756, Korea, *Department of Food Technology, Dongnam Health Junior
College, Suwon 440-714, Korea, *Department of Microbial Technology, KonKuk University, Seoul 133-701, Korea)

Abstract : In order to produce phenylalanine without tyrosine co-production, we constructed various temperature-cont-
rollable expression vectors by insertion of lower expression of the ty7A gene into the plasmid pSY130-14. And tyrosine
revertant to cultivate without addition of tyrosine, was selected from Escherichia coli strain AT2471[tyrA , thi”] by
spontaneous mutation. The strain AT2471 harbouring plasmid pSY146A and the tyrosine revertant 5 harbouring plasmid
pSY111-14 produced 12 g/l and 15g/l of phenylalanine respec-tively in a 25/ jar fermenter at a constant temperature
of 39C after 55 hours cultivation.
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