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Inhibitory Effect of Propionic Acid on the 5-Aminolevulinic Acid (ALA)
Dehydratase from Rhodobacter sphaeroides and ALA Excretion —Note—

TourU TaNAKA,!™ KEITAROU WATANABE,! SEfji NisHIkAwWA,! KEN Sasaki,® Naomicur NisHio,? and
Suiro Nacar? (Cosmo Research Institute Co., Ltd., 1134-2 Gongendo, Satte, Saitama 340-01'; Department of
Fermentation Technology, Faculty of Engineering, Hiroshima University, 1-4-1 Kagamipama, Higashi-
Hiroshima 724%; Hiroshima-Denki Institute of Technology, 6-20-1 Nakano, Aki-ku, Hiroshima 739-03%)
Seibutsu-kogaku 73: 21-25, 1995.

The role of propionic acid as an inhibitor of 5-aminolevulinic acid dehydratase (ALAD) from
Rhodobacter sphaeroides was studied to elucidate the high extracellular accumulation of 5-aminolevulinic
acid (ALA) in a volatile fatty acid (VFA) medium. Like levulinic acid (LA), propionic acid inhibited
ALAD as a competitive inhibitor, but it’s X; value (1.85 mM) was larger than that of LA (0.48 mM).
The inhibitory effects of acetic and butyric acids in the VFA medium were negligible. Using the
kinetic model equation of competitive inhibition, the relative enzyme activities were estimated for two
cases—the presence of only LA and the presence of LA plus propionic acid. When propionic acid
was present with LA, ALAD activity was reduced 60-50% as compared with the case of LA only.
The high accumulation of ALA in a VFA medium might therefore be caused by the additional
inhibitory effect of propionic acid for ALAD together with the inhibition of LA.
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Inhibition by propionic acid of ALA dehydratase activity of R. sphaeroides (A) and Dixon plots (B)

for estimation of inhibition parameter of propionic acid (K;),,. ALA concentrations used were 6.6 (0),

3.3 (4) and 1.7 mM (D).
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VFA Th AEEEE D ALAD FEC RIE T8 L RE
Lic. BEfgwc X 2PAEIR88<, 10mM OE®E TD
0% BEOHENRLOR BT TH -7, —F, B
EOWT HEEEBEOBA LA, T<HEVGEEIIRIR
7o At, VFA & ¥ h % 0.5~1¢g/ (8.35~16.7
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Bropic i I TV 57, ALAS EHORBRITK
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Table 1. Estimation of ALA dehydratase (ALAD)
activity in the presence of various concentra-
tions of LA and propionic acid in the reaction
mixture containing various concentrations of

ALA.
Relative ALAD activity*
Inhibitor at ALA (mM)

0.1 1 2 4 7
None 100 100 100 100 100
LA (15 mM) 4 10 16 26 37
LA (30 mM) 2 5 9 15 23
Pro. (40 mM) 5 14 21 33 45

LA (15mM)+Pro. (40mM) 2 6 10 17 26
LA (30mM)+Pro. (40mM) 1 4 7 11 18

* Activities are expressed as relative values using Eq.
(5), when K_,=04mM, K;,,=185mM and Kipa
=0.48 mM.

LA, Levulinic acid; Pro., propionic acid.
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FBTAHEDIIBH TITisw. £ 2T, ALA XESEM
P X<, B0 ALA BE L EER ALA BEE
LThBrEREL, EEDALALEIC LS ALA D
BE, 0.1-7mM TEH A HEHEEOHEY T -, %
7z, 30mM O LA ZFREHINT ALA ALK 5
ZEMh o TWAHY, D& X LAEECHEX
H, EBERPIZ0-15mMBEELTV5.60 % 2T,
LABELLTI5E 30mM I OWTREXfT- 7o
Table 1 2L LM X 9w, RERIE LTLAK
HOBECHN, e F VD 3¢/ (40 mM) $tFF
T3 LAEREEAEIC40~50K I LIET LT, 2
¥h, 7oAt VB H ALAD BEHENSEE IR,
LA BoFE L v BGBEE REh, TOoBER
ALA BN EECTEASFEE LS DV THB.
Table 1 DFEIL invitro TOEBRRCEXSEXRE L=
H DT, EED invive DR TIOBHITT v A VEE
ALA BAEAERCHELTCVWANIEERTE 2
. L2 LThECTO VFA EHTO ALA 4 EER
kT, ALA OEGABFE 2GR & 23 EED
ALAD M 1X LA EFHM OB A (505 nmol PBG/mg-h)
D#320% (86-100 nmol PBG/mg-h) BEI/ET LT\
I EDHRINTE D, BEEEBTH LA MEL
LBEEV ERINGTDEMED20% % LB 5 & ALA S0
BEMETTAHZ L4FEDHBRTV5.9Table ! DR
BRI ORI OFBREREL TG LT3,
fo b X XEIBER 29/l D GM B#ia A\ 72 ALA
HEFR (7Y v 60mM ¥R, pH7.0%0.1, 5 klux)
TiL, LA30mM Z24RHZ L EKREBML TS,
ALA OBEGHBE IR XE4+.6mM TEIEL, L
BT L (REEXT—%). —H, BULLELKEE
2g/l D VFA M (35 YA RBRIE B <o
ALA £E®R (7)) >~ v 60mM ¥hn, pH7.0+0.1,
5klux) TiX, ALA DR AEREI 16mM ¥ TEL
TWa."A UL, TABFRBESHEAKER,S O
VFA 5% V5% Ti, 9mM O ALA EEVHE
TN T 5.9 Table 1 DM EREIZ LT et v
% 2~4g/l BLEEHMN ALA OBEBAERCHE LT
WHZ LY, MEBERCTRIBELRTLIOTHS.
FEITAFAL T = L-CoABREYEFELTRD, 7
G VBT AF L TR = L-CoA ¥ T2~ IBIT
T2 RBEN, ALA OHIERG LD Z L& T
TRBELTHEH,N D & VFA B RIT 2
ALA DHRBRELECFES L THEELZLND. X
LIz, AWEPC L -T, 7o+ vBIZ L5 ALAD

BHE S ALA OFBREAECHE S LS5 LHATER
nitc.
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Rhodobacter sphaeroides W 3\~T, 7 e €4 VEEEH
ERMPERE (VFA) B CREIh A EEBD ALA K
GABRBROFRRYBHATLZLXANELT, 7
B e VRO ALA iKEESR (ALAD) DFEE DT
BE Lic. 7=t VBT, BRI ALAD BEEH,
V7Y vER(LA) AR, BREEYRLEL, K
{Bi11.85mM & LA D 0.48mM & HET 2 L Eh -
o BB EHEBOMEFRIER CE2EETH - 1.
EHEEORERIGE T LR L AVT, LA BHBoOB
BELA LT P EF VEEKRETHE S D ALAD ©
HRESEAYRE L LA, LAEBOBEITHN,
7 e ek vEEHIIE Lo A, ALAD {EMHI340-50%
KT L. 72 ¥4 B ALAD OFRER & LTh
fEA L, ALA DBEGABHCEE LTV 5 L2UR
BeXh, VFAESMITORE ALA &FEDOSEMNHD T
HRant.
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