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KEGTTH pheA EEEREEHETHRESRE
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(EEXFREIRERALSTRE k¥ 200433) .

W OE ERBETE, R EREY SRR RMEREZ — R phea BE . FA KRBT
B ARAT B e A M pLCX36 STHE T - 0t L3I0 ) R EUS A R B T BT B 1Y pheA, SHERE
BUHE plL.CX37, pLCX37 IS HEFEE SRR N AN &6 B 3621 SRk,
FRFTHRETEER, SERUE. RSV 3621 090 WECETHNERNESBESRILD 4 E
3621 w1 4%, B&ik 26.26mg/ml,

R  pheA B, RVWEB L, M OETH, EEBERNIR

FHEREER EHAFVNEERME. MEEZEZBHTROHERMNEERHE
(Aspartame, K| & E BB TS, R FRM A EhH ) 2 B, M ER RN
BRAEANIEIEENF. AEEREBENEFESBRHSFME.

pheA BRF N EEBREY & HGE R T CRIER 2 —. TEXBHITHE P, pheA FF w19
W8 R — W IhEEE, AR s i B A7 (L B (Chorismate mutase, CM )0 {28 B 7K
B (Prephenate dehydratase, PDORYIEIE. IEFEIRE T, CM FIl PD <2 4 ¥1 & B B9 2R 5
EY—FN AR R B . .

BT, AT RBEREL BT R X pheA B P8 4050, 1 (b2 3578 i R iE S b1 8
HEREMUY—RAE T EBR K G R R B (HF pheA & B X K 5 916 A 8
) a2 REEAE SR B (PCR) MR B b S ik L1830 pheA E B, MR E
HEFRL pPAL, IL BT ST 1,

KIAFFE pheA 2[5 W 45 18 B Th BE 1Y % 4R B8, Eﬂiﬁﬁﬁﬁi%AﬁicP@E%’i’ﬁﬁio
HRLBESIFIETY pheA BEE RER AR T L HE HOBRFEPE BRAKES
EAEBRN ', B4 Ozaki* 1 Tkeda 14580 F| I EH TR E AR RS 8 T BIR
FHERTIES, B2 S 28T RES, 2 553 19mg/ml #1 23me/ml, &L E
EME—AFERAEY ., FHBIE pLCK36 R ABHITE N pheA ZE, HERER
B EAFRBA pLCX37, B EESHBH A, iF pLCX37 S ARBHERNE#R
A8 B S FF B ( Brevibac terium flavum YR, BB K BEHEFEEA T M RHED —HE

“ARTEFERBSHERETE.
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3. EEREEYEE R, LI 200433,
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FHEREREKR. HPRE5 8362109 WEMKFERNERIE & wiq-r 26.26mg/ml,
W RERGERES W 1.

1 #MHE5FE

1.1 ¥
L.1 BERRFN TR . SC30 P H B R B AR IR R 28 1 _ |
#1  EHFIRA _ 1.1.2° IBERE. ZEEAHK
Table 1 Strains and plasmids 1% . BEREE 0.5% . S ik a7 1%,
Strains ) Genotype Sources ’ pH'? .2, A i 5:%‘ 7}( i ﬂ-ﬁjo 1. 1kg/
. coti em?, 1§ HK B 20min,
S17-1  recA thi pro hsdR'M + g g ot
{RP4:2-Te:Mu ; Tn7) This lab. - L1.3 BARRFRE FEE 1%,
B. flavum : BB 0.5% . WE0.5% BB —
F36 Nx" PheA’ Fudan Univ" SE 0. 1% BEE 8 0.1%.
F75 MNx' PheA Fudan Univ. . . —
vy e P Fadan Un, MgSO,« 7TH, 0 0.04% BilE % 8ug/
3615 NKFP Fudan Univ. ml. ¥ & Ipg/ml, pH7.2, 1.5%
3621 Nx* FP* Fudan Univ. HIETRE B, E K B &l 0.6ke/
5244 Nx* FF* Fudan Univ. 5 - .
9292 Nix* Fyt Fudan Univ. g ﬁ?}i&){ﬂﬁjﬂmmo
9542 Nx' Fp* Fudan Univ. 1.4 REERGE. SEHE 12%.
Plasmids: W 4% SR 0.8% BiBREL 2% .
pPAl Ap® phea™ Fudan Univ. N m0r SR 3 .
pLCX36 Km® “This lab. IPK 4 3% B KR 1% BB
pLCX37 K" pheA* This work TOE B 0.1%, MeSO, - THO
, 0.14%, pH7.2, 0.6kg/cm® i #
pheA, gene encoding CM and PD;FP, fluorophenylalanine; K 30min. R FEIH 5% 2 MA
My, nalidixic acid; Ap, ampiciilin. ; Km, kanamycin. Z 3{% H)J ﬁﬁ@ﬁ%ﬂ;o
* School of life, Fudan Univ. .
1.2 FH&

1.2.1 SRR A HIE EAME, SEEs].
1.2.2 BeE%.28 ke, 7], UGS 1% M TFHHER LB 578, 37CH
T ODgyp = 1, ZHET 30CHHE ODgo = 3.5 3 48.5T /K 9min, FI 2ml, 1B,
40001/ min, #0> Smin, 3¢ _E 18, TTIERITLE 100l LB o, 080 WE A b (00 B8 47 4 78 1
(PR BT LB TR EFH 37C TR 2h)., 30°C 4RI 36h, ktﬂﬁﬁﬁ HEHRES T
HEWE - BE T/ SRR
1.2.3 FURARREMERN . AN ZEE RS HAEEN LB B A5, EhE 24h
DL 1% P oS THEY LB S 7i i, B 40T 7% 96h, T 24h IREERERE S A AT LB B4k
T4, 30°C 36h, AKX B HE I HEE S 15pg/ml Km fRIEAREFRE L, SR FGHERHE
EIEEE,
feE®E - (ikﬂﬁ%%ﬁ/%e‘ﬁ&r%%ﬁ) X 100%
1.2.4 EWEBRMEERN 5 EEHFFELL 10% B5E 2 20ml KB AP
7E 250ml Z M), 30°C 37 3 G B 48 5E, 120 iR/ min) B 3 72h. RESREDERE
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W 2ul SRETHAE L, BT BITRCRPES LR 16h, WTBUS=HEE. HEE
REBENE, WFRTEMEGARTA, BT 65% 1 Z RS B A 2h, A 721 59606
Bk S20um TR e,
HEGER - (eSS R R RSN ) < Wl RO E

1.2.5 BEWEDHRENE, 2
Barnttt B CHR[8 ],
1.2.6 Bk BNE, BB A
1mol/L HCI # & 60 1%, 7 660nm
A AL RE
1.2.7 EEYE LM E, B8 X
[10],

2 #ER

2.1  HH pheA 19 B M F 4
pLCX37 By

pLCX36 BA LW EHMEMN
RERERMA, BB LERE B
FHBR R EHES, BRFER
Ff. BEEGHAEBIEEN
Mob*® i B, Al 415 2 B A KB
HHRIEH IR, B bis
3 B W T4 PSR 3h T p320°,
BEAE STRE T RR MR A,

Bl SFEmE plCX37 MAR
Fig 1 Construction of the shuttle plasmid plLCX37
oriVy, origin of vegetablereplicen in E. cofi; oriVe,
origin of vegetable replicon in corynelorm bacteria;

Mob. mobilization fragment from RP4; kb, kilobases; P32,
- strang promoter from T4 phage. pLCX37 % # T & B H
: pLCX37 1 pPAl % BamHI B§ 1.
T4 HEEZEME. BERE pLCX LERA KB ENBERFAENERNES
(oriVg, oriVe), TR G H B AT L TE) Jy B (Mob), K E T4 MEHHNBEIT
(P32), HBUH 59 pheA BE 2 5 K H Bk pPAL. pLCX37 BB HFEFIRCEE
RFHAEENAER(Kn), EXERKBHEMERTEPRERE. AFFHTRENE
S5, pLCX37 H AL R X BGH B S17-1 TP, pLCX37 B3 BRIy @3 B 1.
F2 pLCX3? AKBHEHBIERITHMESIE
Table 2 Conjugal transferability of pLCX37 from E. coli to coryneform bacteria

Reripients
Donors -~ -

F75 F36 1305 3615 3621 5244 9292 9542
$17-1(pLCX37) 2.0% 107 1.2x10° 0.0x10° 1.5%10% 5.4x10° 9.6%10° 8.0x10° 2.0x10°
517-1( pL.CX36) ND ND .23 2.0x10% 8,0%x10°% 1.1x10° B.0x10° 2.5x10°

ND, nat done.
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#®3 B pLCX37 F pheA BRI E TR 2.2 FEHRRNAKBAEER
Table 3 Complementation of plasmid pLCX37 with pheA” strains. BRI 5

Strains Media ’ l’j\ jC % FI: % 517-1
MM MM+ Phe MM+ Tyr MM + Trp (pLCX36) ﬁ S17-1 ( pLCX37) ﬁy

F75{pl.CX37) + + + + - N
- L L HEHR I, LB 5 0 HF B 0 A
F75{pLCX36) - + - - B, ETERAER, REES
FfZ(pLCX:‘W) t : ‘i ' 40}1g/m1 7;5:: % EF,] @;ﬁl lsyg/ml
oo FIFBE LB FA AL ik
MM, minimal medium; +, grown; -, not grown; Phe, phenylalanine; R’Qﬁ% %__‘f:° F}frlgf% é %ﬁﬁ
Tyr, tyrosine; Trp,’ tryptophan. E,ﬁ ﬁ IR % ﬂ';[] @ﬁ 4] E fﬁ'- ':g % o

BEMBHTFE 2, WNFEHA AN, pLCX37 B E R S BN K E e 2%
W -
2.3 pheA EREHRBEHEEFRAE (pheA) BN EREE

A% FE FORE pLCX37 L) pheA EE BB AEFH P ENRE, ERARHHRENE
MREFRSEIAREAETE F75 M F6, EABREGHBHZAERE. 2% 8RBRIE
BT RAEHTERIBNE. RS FHEHEBKER BT EFRFFEMM)FHR
£, 30T K3 48h, HRERR, BETHRE MM PR EARK, MHBHEBEHRTEER(GE
3} IXIESE pLCX37 Fiki Ay pheA EFEGEBER AEHEPFERE.

Fed BHMEHEBEFEPINEERE
Table 4 Stability of recombinant strains in LB-broth

. LB-broth without Km /% LB-broth with Km /%
Strains oh 24h 48h 72h 96h h agh 96h
"3621.09 100 81 63 9.5 2.4 100 100 100
3621.19 100 75 61 12.3 4.7 100 100 100
524405 100 75 57 8.3 2.3 100 100 100
5244.06 100 69 46 5.9 1.8 100 100 100

2.4 BAHERNESREENE

Bk pLCX37 M FH AT E R RING DNA, SABCEHHEKERERER
&7 FHREREH pLCXI7 EHHBEH (MERETEE 1Spe/ml Km) ZHEFT, BH
BAEX, EREERERBBEL N (MEREPL Kn)&E T, ZREEHER B4
BHARE. R4 BEAFEHREARS Kn 9 LB EFEFELEAIT R, S HBENE
B e R

#5 ELAEE 3621.09 Py cM 1 PD BEENE 2.5 HHAE¥.SP phed FBHEHE

Table 5 Determination of specific activity of CM E{mej_]aggﬁiﬁﬁwji
’ and PD in recombinant strain 3621.09 EAE 3621.09 F LR EH
Strains  Specific activity of CM  Specific activity of PD FHp (& 1% A ), 30C IR HIF
3621.09 0.0852(14.0)" 0.0167(5.4) = 30h, U B . T RE, e BE ok
3621 0.0061(1.0) 0.0031(1.0) [10]4r BRI F R BRI E CM
# Relative activity. PD BIIEH, 5 RFIFH# 5, T
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BAWK3621.09 WHEHLES TR R B 3621, B CMESEST 415 PDE

HEST 5.4,
2.6 EETREHNNERSBEAEENT .

DIESHERA T, B H pheA MR pLCX37 SA 6 - XNEREAEMTHE
(1305,3615,3621,5244,9292,9542) 1, A B B H TRE., REBIMNE 2R ENES
FHETERMAE 0CHESHFA RYENEXHER ], FREVNEETIBREFEEN
RBBEILH AR, HPU K 3621.00 =B RS, ZEKRES 81 26.26mg/ml,
T R RN 13.07me/ml, $EFITF# 6.

£6 LETHREHROFASRABFR

Table 6 Production of -phenylalanine by genetic engineered strains

Strians™ 1305 3615 3621 5244 9292 9542

Number of trans conjugants tested 20 20 20 20 20 20

Phe yield increased relative to parents/( %) 70 60 95 100 80 70
The highest vield of Phe /g ml’ 20.08 22,00 26.26 25.86 18.88 21.24

Phe yield of the parent /fmg-m}* 10.80 13.02 13.07 12.66 16.50 11.76

* All strians used harbor the plasmid pLCX37.

MREE TR R G ST E 3621.09 TR T MBCABESTHTIESE RERU
10% BERETRED, 30C X8 96h, S0 12h BUFE, 43 500 & BB Ty pH H. R FR
MR AR AR SRS, SR 2, FEE A REE 72h, B
BEW,

-
T

e

w2

3 it
B T B2 AR TR B 1
R TEEMESERME. pLCX36 EXE
PR A O 80 U AN
By 1, 388 DL 8 B0 B T A K I AT I
SRR B %, RATAH A pLCX36
) . L FEHE A FF B 3 0k kI T B pheA T B2
G 12 24 36 43 e 72 84 96 Tﬁﬁly]o .
" AR P 8 o B 7 e R A TLTY BR G, 5
2 EETES 0 e | BPEICHELER Y R B e AR 3

24
4

I}
Glucose /%
L
4 Growth /0D,

Phenylalanine/mg « ml ™'

DH W g e

MR 2 B AU TR LR IAT R AER R
' Tig.2 Time course of genetic engineered strain RRAFP) I Fp s B 2 H, &I RN —
3621.09 in fermentation media P FP B KBATE 48 PCR 3RS HL R
@ Yicld of phenylalanine; O Growth: BRIATIEFHNEH phedA. & i S e o
A Glucose; A pH. BIRE MBI & =Y R NER, &0 ARG 2

EETRE B R, FoEREET, BN FRARCHE 7Y, RORINEFHER
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BRERATE ATCC13032 fENEE TREEE, HRENIEFEMRY TR, 5 RIAR
FP 8 &G, MR E RN A ERE,

ATHEFEEFNFRFEREN TRERECETE 3621.09 W B & AL
26.26mg/ml, H ik R B 1 %, T ELRIE R A B R I3 8 B ) 1 IR, B
FIHERE, S SHRTEERERY WEE G EN SN ERRER R,

& £ X W
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Cldning and Expressing of Escherichia coli Gene pheA

in Brevibacterium flavum

i Chengxiang Fan Changsheng Huang Weida  Shen Shuivuan  Yan Weiyao  Zheng Zhacxin
{ National Laboratory of Genetics Engineering, Fudan university, Shanghai 200433)

Abstract A pheA gene resistant to phenylalanine feedback was isolated from a chemically mutated
E. coli strian and cloned into a shuttle plasmid plLCX36 from E . coli to coryneform bacteria, result-
ing a chimeric expression plasmid pLCX37. pLCX37 was transferred by conjugation into fiuo—
rophenylalanine-resistant strains of B. flavwem 3621 and so on. One of the trans-conjugants, 3621.
09 had shown the highest yield of phenylalanine, up to 26.26mg/ml, about two times increased, if

compared with that of the parent strain.

Key words pheA gene, phenylalanine producing, Brevibacteria flavum, genetic engineering for

amino acid
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