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ALA is an essential intermediate in the tetrapyrrole biosynthesis pathway and has
applications as a biodegradable herbicide and insecticide as well as medical applications
including photodynamic therapy of cancers. For the development of mass production
process of ALA it is necessary to on-line monitor some metabolites such as glycine,
succinate, LA and ALA. In this work, medium compositions, pH conditions, induction and
addition of LA were investigated to increase the production of ALA by recombinant E.
coli. A 2-dimensional fluorescence sensor was used to monitor the processe and the
fluorescence spectra were correlated with on- and off-line data like ALAS, ALAD, cell

mass etc.

A&

S-aminolevulinic acid(ALA)- tetrapyrrole 4§ §4d(e.q., porphyrin, heme and vitamin
Bi2)olM WAHE 2EAZ YR AxAY FEAR AHE B ohle 87
A5} A2 4% 204U F93E GHEA2E FELT D). 2 ALAY
et FAL W Bein £80] B gEd FFA 2R HE2lor §& ol
23 QA AlEst BastA o)A JATh). H2HE FHA A2 7leg ol
g3510] Hem A $322 Zetavze 2293 Az AT AHdle ALAS
ARl At o] oA QUTKE, 4). B ALAS dig AAke fsiME St
S7lWel WAl AgAolu dAMEAES 29 TUEHHIE Aol Fadt 53,
ALAS] ATHZ AMEEE glycined} succinate FE1 ALAS] A &R ALASS
Bl EAQ ALADS A g3 ALADY ZAAA AsAE AHEE= levulinic
acid(LA) 55 2 ALA ¥% T5 ZUHYsE A2 ALA Yd3Ae HHstshed
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diFHolth webr B AZoM& egfplenhanced green fluorescence protein) -3HA}E
Hem A §32¢ §83F ZTel~n|e pFLS4ASE T8 A28 gA#S o]estch
HEHHE 1S o] 43 ALAS W& A4 7l1& AEe 93] WX RA, pH, vt
FETE 2 LA FHrbe wE J3S Auygrh kd 23y FFAME o] L35l
2E 3 Gl ¥R 54 WstE 289 TUEHY da ol #4F g9 ¥
2
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2 AgoM= ALAS] XS 8| Bradyrhizobium japonicumol| X} E-2)8 Hem A
ZAE pET-28b(+)oll 4Fddle] pET28b/ALASE A 238}, ALAS] AYAEAS 2319
FBAME ZUEEE 7] 8] egp FHAE Hem A 3219} §851ld =28 =g
20]= pFLS45E A Z&Qet AZE Q2§ ZetAv|= pFLS45E E coli BL21(DE3)
pLysSoll Atistd AMg-atAnh. #52] &493 9 HujYol= ampicillin 50 pg/mlo]
Fo+d LB ¥ A7F AFE o BuljellE LB wiA Y MS8 sl X5 A3} TH(S).
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T o AERR7] W AWM 5, pH (pH electrode, METTLER Co), 8&
Ata FX (0, sensor, METTLER Co.) % Hj7}2(0,/CO, gas analyzer, LOKAS Co.)&
=

Labview software ver. 6.1(National instrument Co.)Z ©|-&3}lo] AAr|7to g 22}l

o

o fuld
2 ple
m{t! oS,

=

. 88 -



SR AEFEs, AEFE T 2003. 4

2UEY 3Pk E=d, AESr] U FFEA ‘iﬁﬁ}% 29l EQEWB‘M%%
2219 &3R8 A|(Model F-4500, Hitachi Co.)
24612 7|(KoBiotech Co., 2.5 L) Zddl= A J& Eﬂr(hqmd hght conductor,

ol
Lumatek, Germany)S 24 2% de H94E skt

it
>
op
ol
ats
-5
e
ot
>4
_ﬂ,
33
>.,
o=

T B AoE GODPODS} ABTswE o] &3 vlAy S o] 85tHth
1~208) 343 A)2Z 600 nm )X FFE(ODw)S ZH 3t
At 11 AZFAHYL) AL 98 2 mLe) A8E AA4RAY FAS BdT
2 4 W A" T 0ToIM 3T o AxF AT 5 e BHE olEIHUL
OD?t s ABBAAL Fatdct. ASAW ALA F59 AZU ALASE &a B4
2R e Mauzerall & Granick®] W{(6)2 AME3HH 1, ALADS gAML Sato?] HHH(T)
o2 ZAHh

2

2 wAo A 2 pHol HE A B ALA AN 54 2A) Astel 2
o zFo 2 53 pHE 5, 6, 72 ztzh 243t vl EAE:

ool e %
ALAS, A4 2 edhel 8% dolre) wm 24L& A8 dATe Ll W
o Wl 2 ALESE LB WA} Haui A MSSL Rejok A2 ALESAC

f= O] #e F

PET system¢] §5 #w@2F< IPTGE d7iste] f& 2@ we 449 Aol
= Aypgon, §5 Wy 2xo BE JFS AR 0TAA WHE Y3
Ak

LA #H7te] o %
ALASA] porphobilinogen(PBG) H3H-& Zvishs ALADS ZAH AsiAZ AR
£ LAS #H7)sle] ALAVE A4k WstE 28
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