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FRRERBRFS EREERAASENAT
ERX  EHH

(ChERER W RRE 3 200032)

W B AGRBESREWE (Sreptoverticillium caespitosus) EEBEM OB BENPRE
W, — T REE 3-AR o B R -7 BB (DAHP) 4 RS AR 188, Bt L& 8k
BLiE, g Mol BB L L 2. L-BAMBRAUERBMMLRE. L-SE8A0 L 5PE8E
R L-BERRSME YR EEEA TR (PEP) BFEES KM, K % 373umol /L.
i X PEP #1 4— SR AR BERE (E4P) Y K, (4 B4 50 # 100pmol / L. PEP i Co' 2 ®#
BERH. SELAEPHEAMSEHTH Immol / L L-28BSL0H,. KBES L-&
HEEHAR, ERAERIB EHR 4 M EANME. 3TN ME L-REEmH. 1-
P E RN T T RR M5 K ., 5F 38 ) I A

XD LRB4HEN S HEREEM, DAHP SRS

FEEERERANBREAXKBHAE SESRFESEPEAERRHN, Bk
SWAOMRRD. RINLBITLEA TP ENTERELERHEYY, agy
ABREAN - BEREHERN D FENHLU I-EE-S-BEETH® (C,N) M
AR, BE Gygax VN B RS FBIEHER CN X84 X AR DAHP, BRAY
FEERRE S4B BREWEYARETHL., 2R NEHREZHELER
FEREFELIRPEAERLZYBRNTR, AU EHELFEEERSRR
BHREEFR.

1 Mefe b &
11 iKH

PEP X Sephadex G—25 & Sigma /&, DE-52 £ # # % Whatman /=5, X&% H
2 A .
1.2 WEmEREY
1.2.1 B W3 1.
122 B3EHE 1(%):#WEHS 3. TG K 1. (NH,) ,S0,0.05, MgSQO, - 7H,0 0.05,
(NH,),HPO, 0.1, NaCl1 0.2, % 1, EE & (S KHi#£ %) 1.5, pH?.5, Wi HE. &
Soml HFEEMF -HABWTAHZES 0.lml WTER. AEHELE 2.5cm. Bk
180r / min Y% R L 3% 3% 48,
123 BEFREE 2(%): WEGHE 4, rIos il | HEm (RAHER) 1, B8 1, B

AT 199545 H 10 AL H,
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LB 0.3, MgSO, - 7TH,0 0.05,CaCO, 0.6, A% pH. B3y % 10%KEHR
BFh AR T, ZE[R ERFE K E 353, 4T, 100001 / min B0 10min W4 # ik, LLZEIB K

%, —20C{R7F.

*1 EMHERRE

Table ! Strains of bacteria

W B R ¥OGF * B
Strain Medium t/C Characteristics Source
IRREHRE 1,2,3 28 UBBETAW ATCC
Str. caespitosus Mitomycin
ATCC27422 producer
K B5#7 8 BT36 4 3 ARR.BERAEN g
TR
Escherichia coli BT36 Trp—Phe—Tyr—
5L L A 521 5 37 BAMMEHEREY Crawfotd,1.P.
Pseudomonas BN (R
putida §21 LatrpC
K BRI trpA, / F'UrpA, 5 37 WREERES AR Crawford, LP.
E. colitrpA,/ F’ trpA, A BE
AtrpA

1.2.4 HE3(g/L): BE¥ 40, K,HPO, 1,MgSO, - TH;O 1,NaCl 1,CaCO; 0.3,
(NH,),S0, 4, & L& B 1ml(FeSO, - 7H,0 0.1%, MnCl, - 4H,0 0.1%, ZnSO, -
TH,0 0.1%),pH7.5. EHITHEFIEIFE 2, B LA BB B4, RIBK Bk,

1.2.5 SEFEE 4 RIEFEH % WIURI6].

1.2.6 3EFEE 5 REESFF A WICRITL.

13 A&

131 KB RENE & BUSEK, in 2~ 5 % pH7 & 50mmol / L B85 4 s
(W B8 2 N S—21 fil pH7.5, S0mmol / L ) Tris—HCl 8 M) . YK PP ek,
F 4C B 12 000r / min 8.0 20min, L & .

132 FHEEERERER IS E KK § % B4P; # Simpson FIRIIk; 4+ X
B # Keller %088 X 989 77 ik, t K Bp#F 8 BT36 MRR M B R FEM: &
Gibson 29y # & ; CdRP[1—{ 0—Carboxyphenylamino) —1—deoxyribulose—5—pl:
Thomas 2/ Vi 77 8% ; |0 H ThBERE : 3 Wegman Sk, I K H trpA, / F'
trpA, T 40 L3 K WA AL CARP $6 4L 0 I w H B MG FEE X P B MBE: %
Sugimoto 2Ry 3k, 7048 RIE A S-21 TAMH H BAELT, A SEERTR
MR RS .

133 BEI% /M5 : DAHP 4 BU8S (EC4.1.2.15) : 3 Jensen 2"F1 Takahashi 25" 4977 i,
F pH6.4 W ODgy, — M85 B AL R8540 7/F Inmol DAHP FT i RS HL; SERETR
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B RBE: % Gelfand 989773, F pH7.5 WiE; 4 X MR # Ahmad 21 Cotton
S35, F pHT.S W FUEMIKRE: $ Ahmad 21 Cotton 298 3, T pHS.0
W BRI S88: 5 Boer £ Collier £ 72k, - pH7.5 Wisz; 4SS % B0t
RRERENE (T pH7.0 W) WEEX TP MHRUIESHMS. 5% WRRe R8s cEMNd
BB A, AEMA KA B %% Thomas %" Sugimoto 2 #ak,

134 FEHAME. Bradford™ 3,

1.3.5 B BoriRR2)msE.

13.6 DE-S2 HEH: ¥ REEHTBHEAN LM MR BT Sephadex G-25 4k (2 x
20cm, B5EE4 10mmol / L pHT MBS il V-4 , IR E L1854, & 100mg B
HI% B & DE-52 & (2x 20cm, &Lk 10mmol / L pH7 M BB S BB T 4), %1
70ml 10mmol /L pH7 iy 8% EQ 1 2% sh YL L, 1L 300ml & 0~ 0.6mol / L KCI &
10mmol / L pH7 BERFE MR, 5 2.2ml WEE—8, & IFREI5 5003845, B H %43 46

ik# DAHP 4 HiA§.

2 #Xfoitib

2.1 DAHP &R.EAYIBT

211 #FEMF:DAHP S HMEB N FREEROBRBRHNE 18, EHEHE
WEXRBENRE. UEREIBRIRDERTHE, N RME K, DAHP &2 R/
B HETE R T B R o 2 A A 3 3% 24,

2.1.2 DAHP SRMBHPERMMET: FEME WK DAHP 4 RMA R T, mABHY
¥# 3 ™M, Schizosaccharomyces pombes 1 2 M BT LRI B ER K DAHP
B HITTHE, ME 1 TR, A DE-S2 8 £ F ¥k F— 1 %% 8 DAHP &%
BeIE 1, BT R % —/ DAHP 4 8.

0.8 16.8
[ *
B 100}
£
- Fd —40.6 B
0.6 1 ': ‘ lg sol
. : . E
$oap : 104 g %
&} ' ~ -
;' é 40
, 4 &
0.2f ! 0.2 # gk
A D ! 4n
HAVAS
i g 1 I3 1 1
0 zlo ra— 8 100 1120 |0 O e, 20
LTy I-L7"
W Fraction number L Trp}/mmol
B 1 DAHP 5 &ML DE-52 HA93Em A M2 L-aEM DAHP 4R8N 28D H
Fig.1 Elution profile of DAHP synthase from Fig2 Feedback inhibition of L—Trp on
DE-52 column DAHP synthase

1. ZE Protein (0Dy): 2. IS A1 Activity (0D,).
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HHEM DAHP AEMARE. KRBT -SE&RETH AT, EH CoXHl
TEFER. 125umol / L 1 Co™™ 0Dy, B3 1.74 B8 H) 1.90, K&K Cu®t . Ca™ %4 BB T
AREEBIH DAHP 4 8. ¥ DAHP 4 S84 & 100umol / L CoCl, R EM
BB, M5 RO 89.6%, (HJE Co” REEMEFEMT LI/ DAHP S REEE. 14
&Y PEP &8 HfEER.

¥ DE-52 $E S AL R ME  , L~ 88k (L-Trp) BEI®) 70% 8675, L-BE M
(L—Tyr) 7 L% 5 28 (L-Phe) M &, WE 2 A% 2. Boer 2" M, RRE P
DAHP § A8 L-Phe #1 L-Tyr MBI BEFERK, TER L-Trp BH. LREEH
BWMERSHESs.

i & 3 A W, % E4P K, L-Trp %f DAHP & R HMM MIEZSHEMH, K K
373umol /L.

BRESMA L-Trp &= ﬁ%@ﬂ%ﬁ%@ﬂﬁ%&ﬂ*?&/&% (Aro), DAHP 4 BEH
HeEck R ARk, A 4 B,

AHULEFERES FMA KNO,(0.6%) # (NH,),SO,(0.4%), DAHP & REf K 1%
FRIEES, SR JEST 2.88 42,

22 Hit /L4 x@mriETY
PLig Sephadex G~25 KBS EifL ARG EIT IR, SR FHE 2 1% 3,

F2 FERBERSHEE LNARNEY '

Table 2 Regulation of several enzymes of aromatic amino acids biosynthesis pathway

HIX W A

[ ]
Relative activity / %
Enzyme
None L-Trp L-Phe L-Tyr Aro

DAHP § B8

100 41 101 109 52
DAHP synthase
BEEEFERS M

100 0 100 100 0
Anthranilate synthase
S EMENN .

100 70 98 84 83
Chorismate mutase
HEmE K

100 100 35 81 24
Prephenate dehydratase
g 31 % 1
Prephenate dehydrogenase

(NADH) 100 35 10 : T4 22
(NADP") 100 69 6 94 24

TRFDWMME AL N Immol / L. The concentration of each inhibitor was Immol / L.
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£33 FEREERSARE FNA W K. K H

Table 3 K. KX, values of several enzymes of aromatic amino acids biosynthesis pathway

5 K,/ pmot - L™
K,/ pmol - L™

Eazyme L-Trp L—Phe L-Tyr
DAHP 4 .M SO0(PEP) — —
DAHP synthase 100{E4F} Ky — —
HEEXTRE AN 400 — —
Anthranilate synthase
SR 5000 2500 — 5000
Chorismate mutase
BBk W 448 — 476 3125
Prephenate dehydratase

. 100 ”T fm
3 “
£ s %
g (I ‘
3 . |
= /]
£ T A
g 20F |/‘
g J /]
0
i 2 3
coo-so0 50 s 20 M4 BEERHHEHMA DAHP 4R8N
1/{EAP] {(mmol/L} 538
B3 L-Trp MK T E4P i F M0 Fig.4 Repression of anthranilate synthase and
K, & DAHP synthase
Fig.3 Type of inhibition of L-Trp and K, value M DAHP 4 &% DAHP synthaze;
of E4P ¥ B X T M5 MM Anthranilate synthase
1. ¢.25mmol / L L—Trp was added; L. No L-Trp was added; 2. 0.3mmol / L L~Trp
2. No L-Trp was added. was added; 3. Immol / L L—Trp was added.

Concentration of protein under the three condi-

tions was the same.
L-Trp B RED, SHAEEES, EREYT, L-Trp BRMOHK S FSRE
BEME—TRMEEEETROREE NS, RENHABEL LMY, LRRESBY
H, Immol / L L-trp LB THHEE, L-Phe 8 L-Tyr Bt BH EEH, L-Trp

PSR TIEE S 4RAEEL  http://journals. im. ac. cn
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PR A R (B 4), HERSHFEITERE PAORREM®. TRFRY
ERMA B LA, SEAEXPEEBRMTERS. SaEETMBEREN
FHME. SR HhRRS R eER S EEIIAE L-Trp HRA.

X BRANIE R L-Phe. L-Tyr IS N X BRI ARNE. Ao MARNEFERHA
2391, L~Phe 1 L~Tyr X A€/, 04 W Streptomyces aureofaciens™ it R 2
EAEY, LRBERFED, L-Tyr 3 TH RBRIMHE, T L-Phe JT, L-Trp M & E
FfEH. ¥ AFAERR, o XA RIS AP NEES L-Tyr Bk An s,
L-Trp # L-Tyr RAAMHET K, H2 505 2 500umol / L 1 5 000umol / L.

BB AMELNEMS R S T8, IS T AN EMBENE. KR
467umol / L, FIBf 38 L-Tyr B MG, K 4 3125umol / L. Aro BfERHL &y
e, HEEARZ L-Trp KA.

L-Tyr TRE— I HAEEEAEN AT ELREEHABAEAPFRESR. U NAD'
2 L NADP p Mt 47 7 Wik, MM FE A TR E WA, L-Tyr S EMTHES,

BBEN IR + BB

phosphoenolpyruvic acid erythrose-4-phosphate

r - | DAlP & RLRE

} | DAHP synthase

| !

P DAHP

I | L

o] | i

I | L

1 i Ead.

| ] shikimate

| L i

i PEBEXHMENE | i L .

i anthranilate synthase { chorismate mutase

’ r ﬁ'f& 1 }

| | 1 chorismate | |

| ([ | HiERES |

{ e FEN I ks ] prephenste |

| SBE KPR | prephenate dehydratase | dehydragense |

| anthranilat | p- PFe—————— FEA —— |

| A I & prephenate 1 0

{ L) BEEE -BEEZERRY |

] L} | phenylpyruvate 4~hydroxy phenylpyruvate |

| 0 I I ! |

- e L--EREE L-BHM——
L~trypiophan L-phenylalanine L-tyrosine

BS5 ARRAREE T REEEMT RRRNET

Fig.5 Regulanon of aromatic amino acids biosynthesis io Str. caespitosus
—O—~: iR Feedback inhibition:
—@— REE Feedback repression.
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L-Phe MMM DHRER, L-Trp ¥t HER. L-Tyr £ 4 A arogenate
BRRVRACRSREARREBRE MR ERN, £ TLABERE S, FREAMENE
TIMAR S L, I B M 2 28 1 arogenate B R™ IREEHBRE T, L-Tyr 2HH
arogenate B4 RMNFEFR. EAFERBEAMNOE YRS, WEBHBEARLE S
iR, '
23 EEFEEERSHRTMNEN

REFRR=ATEXFYP, L-Trp WEHMFERRAR, WAXNLXREM
HEER, 51 DAHP 4R, SREXPRAES. THMEVMATERRE
8. —HSEEERTERE L-Trp HABMMN. EEDEA, REYHREHRE,
EhEEERNRBRNEBERTRAFEAARERIR. L-To EREARNLKE
A HEE /T Immol / L, TEXH4) 32 B4 s I B B SR 55 I R0 8 7T BERER
ABAERT R DAHP S BB L ERASREXTHARMAER. REM XL
B, ARBERFEET S EREARRY AR ERF WA 5.
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REGULATION OF THE BIOSYNTHESIS OF AROMATIC AMINO
ACIDS IN STREPTOVERTICILLIUM CAESPITOSUS

Cui Fengwen Jiao Ruishen
(Shapghai Institute of Plant Physiology, Academia Sinica, Shanghai 200032)

Abstract Studies on regulation of the biosynthesis of aromatic amino acids in Str.
caespitosus showed that DAHP synthase, the first enzyme of the pathway, had no isoenzyme.
Its specific activity could be increased by nitrate. It was not repressed by L—Trp. The enzyme
was strongly feedback inhibited by L—Trp but not affected by L—Tyr and L—Phe. The inhibi-
tion of L—Trp was noncompetitive with respect to E4P. K, values for PEP and E4P were 50
and 100pmol / L, respectively. The enzyme could be stabilized by PEP and Co™.
Anthranilate synthase was completely inhibited by lmmol /L L—Trp. The enzyme was also
repressed by L—Trp, but the rest four enzymes of 1L—Trp pathway were not. L—Tyr inhibited
chorismate mutase. L—Phe inhibited prephenate dehydratase and to a more extent to
prephenate dehydrogenase. '

Key words  Streptoverticillium caespitosus, Aromatic amino acids, DAHP synthase
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