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Abstract

The effects of branched chain amino acids and metabolites in growth media on the biosynthesis of Serratia marcescens thre-
onine dehydratase activity were examined. The enzyme activity was decreased above 60% by leucine among the range from 1
to 20 mM, and the enzyme activity was decreased approximately 20% by a low concentration of valine (1 to 4 mM), but not af-
fected at high concentration (20 mM). However, the enzyme activity was increased approximately 100 to 140% by a low con-
centration of isoleucine (1 to 4 mM), but decreased approximately 25 to 80% at high concentration (15 to 30 mM). The enzyme
activity was decreased by 25 and 58% by the simultaneous addition of all three branched chain amino acids at 2 and 10 mM con-
centration, respectively, but increased by 75 and 50% by the combination addition of isoleucine plus valine and isoleucine plus
leucine at 2 mM, respectively, cAMP was decreased the enzyme activity approximately 10 to 40% by a low concentration (1 to
2 mM), but increased by 80% at high concentration (10 mM). These data suggest that S. marcescens threonine dehydratase
should be multivalently repressed by branched chain amino acids, but positively regulated by a low isoleucine concentration
and may play a regulatory role in an isoleucine biosynthetic pathway unlike the E. coli K-12 enzyme.
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Potassium phosphate, dithiothreitol (DTT),
ethylenediamine tetraacetate (EDTA), pyridox-
al-5-phosphate (PLP), threonine, serine, isoleuc-
ine, valine, leucine, histidine, methionine, argi-

Al A ELA F A M Serratia marcescens Threonine Dehydratase?] 24 <3 373
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A), cAMP 52 Sigmarl AlEE AHSSFA L 2,4-di-
nitrophenylhydrazine (DNPH) < HayashiA} A
EF& AF83l9ch. BHIE Difcorl, 7]8b Aleke A5
WA S5 AEFS AT

3. Serratia marcescens ATCC 254192 HHQ¢

APH wjale] BHEE w9 Far- BHI ulA] 10ml
off HES the st F9b sidsted A4 =] 30ml
7b o] Qe 100ml A2t Zep2ao) 1mly gol 37T
o A 18A1zF ek wistadct. Hi4 wiAe U3 2
o] WM& 3t Davis-Mingioli 4 Wi & AFESFCHY,
jz1e] FAL 0.5% glucose, 51mM  K,HPO,
22mM KH,PO, (pH 7.0), 8mM (NH,),SO,, 0.4
mM MgSQ, - 7H,00ltt.

4 MZ FEE M=

HlE-S 10,000x g 4CNA] 158 F<t 94 #
shed #8heE EE 2 Ul 3uie a4 &
(50mM potassium phosphate, pH 8.0, 1mM
EDTA, 1mM DTT)o| #EAIA 33 ayr|=
40mAClA 18 302 B (3 30xrict 28 #4)
MEZE 3 5 12,000x g2 208 FF A £
sho] SN S Foho] G4 34 SHo AT

&

ol
ol

5. Threonine dehydratase?| &M =&

Threonine dehydratase®] 248 threoninee] &
ol o] AHE a-AEFE 24 %E Fried-
emann® Haugen?] 9198 M3 A|7] Dattae] 9y
13)ol we} &4sidnt vke g (100mM potass-
ium phosphate, pH 8.0, 0.02mM PLP, 20mM
L-threonine)oll &4 &g Hrlsta] #A) wkg-of 3
3 E lmlo] HA) dleg 37 ¢l A 158 F<F vja] Bhg-A]
Z}, o] wtgalo] 0.1mle] 30% (W/V) TCA &4
& o] 8- FAAZ 1S, 0.1ml] 2 N HCl &
of =o} 2= 0.02% (W /V) DNPHE 718k 37°¢9
A 5EZE WEgAIA ARl &, o] whg-do] 1mie]
2.5 N NaOH &g 7}8la ©}A] 37°¢olA] 553 W4
AlZl T 540nmell A FEEE &4k Thre-
onine dehydratase®] 1 unit¥ 37CoN* 183k 1
moled] a-AEFEELE AYstE o] st 49



374 Hulwy .

Yoz Ho1, A =3 Z2PA «AEREE
2ke] ERAFE 4,000 M7 x cmlo|it), B)@Ae
unit /mg protein® 2 FTA) g},

e=E

el

CHIHZ
WA S hovine serum albuming F&E @A =

Lowry 0.2 33 gt

2 @

%

7. 042 ojo| = 4to] A~ EHMofl Ojx|= HEt

34 wiAlel] 247 v T ojaR, wd g 2
A& 748 the 37°ColA 9A1R B
B & Fsict E EA

=
i
N o
N
24
[«3
2
=
H"
>
>

2d, Ad, 3l28H, ol27d 2 vEl g e o
= 37°ColA 9ARE B A Wl RAD F a4 A
A5t} Isoleucine hydroxamateo) 4as 5
o g Agsin

oy

8. OlA%Al, Wal, 2Al0) SA| H7P} H4 EA0
0jxle o

olaT AT WA, WA 4, o] AFAT F4, 1
25 4 ojnlakg 10mMe] B2 22 wA
o 74a The 7T GAIT B AR MR F &

& w48 2y

9. 042{ CHAL £H20| B4 &0l O|X|= Het

H2 wj Aol zHzh ImMe] olnitkE, S AY, a7

FFEEL, o ARFE 24, HFEA EE 2mM e
a-olu =R E 22 8§44, AMP, cAMP, IPTG
£ 713 ok 377 ¢l A 9AITE Bk R wl AR &
4 248 23Ut cAMP9 TAAS J&e A
Hizloll 2] s ol cAMPSH IAAE 713 the 37
oA QAIZE Bt ' v A F EA S FHs
of BAstch.

4 9

1. 0121 of0| =410 &4~ M0 DIX|E= W&t

Serratia marcescens threonine dehydratase A3 $HA
ol tHEk ofm|=ite] FEFS Lolr iz}l FAREE 7HR
ol Abs (o]AFA, wel @ 247 Efey, A
d, s|2Eld, vlEled o ol=2rd 5& AMEEIATH
Fa wlRlel] 10mM el o2 ol e Ahg HAAIZ & A
X F&E 9] threonine dehydratase?] H|ZA & A}

=2 FF F5EA

& A= Table 13 o] 10mMe] 241, Egod,
Sl2Ejd 22l e ode faFuc) ghe) u)EA
= 40~70% HE, 10mM9] o]ARA, A& 183 o}
E7IL B F 20% @AM 22U 10mMe] 2

2. 0f2f SEQ| O|2FAI, wal, 2AI0| HL WA
olx|= Ha
OlaFA, WA, BA Fo| BAEE 1 obE At

£-9] threonine dehydratase®] Ao v X S
o] FrolA AR AT} o)ARAL 1~4mMeilA
R4 HEA3E 100~140% AE F71417] wha 15~
30mMol| 4 25~80% A% ZAAIATE E3) 2mMol
Al FAo] NS 140% S E9E B 3
At (Fig. 1). 38, o]AFA 9] A AafAz ¢a
7l isoleucine hydroxamate®® & olg =2 A E3)
M & BE olAFN e tEA 1~10mMelA
F2-0) HiEHE 60% ol AARAZL, 20mMe e
Fae] ¥Ado] &3] AletAY (Fig, 2). 2L &4
o ¥8AEE 1~4mMellA 20% HE, 8~10mMel|A]
10% A= a7 20mM o] oA Fie] v
AL ddg= 3 BAAY (Fig. 3). 8H, F4L 34
o] vlgAE 1~20mMe] A FEA 60% ©14
ANt (Fig. 4).

Table 1. The effects of various amino acids in
growth media on the specific activity of S. marces-
cens threonine dehydratase (TD)

Addition to Specific activity Relative
minimal medium of TD activity
(10 mM) (units /mg) (%)
None 0.050+0.004 100
Isoleucine 0.040+0.002 80
Valine 0.04510.004 90
Leucine 0.015+0.001 30
Threonine 0.020x0.002 40
Serine 0.040%0.003 80
Histidine 0.030£0.002 60
Methionine 0.030+0.002 60
Arginine 0.040+0.003 80

a: The concentration of each amino acid added to the
medium was 10mM, b: Values are mean range of vari-
ation for three experiments, ¢: Experiments were car-
ried out in modified Davis-Mingioli medium supple-
mented with each of amino acids.
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Fig. 1. Effect of varying concentrations of iso-
leucine in growth media on the specific activity of
S. marcescens threonine dehydratase. a: Cells
were grown aerobically for 9h at 37°C in modified
Davis-Mingioli medium, Crude extracts for enzyme
assay were prepared by sonication of the harvested
cells as described in Materials and Methods, b: Ac-
tivities were expressed relative to the specific ac-
tivities in the absence of isoleucine, c¢: Values are
mean range of variation for three experiments,
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Fig. 2. Effect of varying concentrations of iso-
leucine hydroxamate in growth media on the spec-
ific activity of S. marcescens threonine dehydrat-
ase. a: Activities were expressed relative to the
specific activities in the absence of isoleucine
hydroxamate, b: Values are mean range of variation
for three experiments,
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Fig. 3. Effect of varying concentrations of val-
ine in growth media on the specific activity of S.
marcescens threonine dehydratase. a: Activities
were expressed relative to the specific activities in
the absence of valine, b: Values are mean range of
variation for three experiments.
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Fig. 4. Effect of varying concentrations of leu-
cine in growth media on the specific activity of S.
marcescens threonine dehydratase. a: Activities
were expressed relative to the specific activities in
the absence of leucine, b: Values are mean range of
variation for three experiments,
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Table 2. The effects of isoleucine, valine and
leucine on the specific activity of S. marcescens
threonine dehydratase when added together in
growth media

Addition to Specific activity Relative
minimal medium of TD activity
(mM) (units /mg) (%)
None 0.040+0.004 100
le(2)+Val(2) 0.070x0.006 175
V 1(2) +Leu(2) 0.025+0.002 63
le(2)+Leu(2) 0.060+0.003 150
I]e( )+Val(2)+Leu(2) 0.030+0.002 75
None 0.048+0.003 100
Ile(10)+Val( 0) 0.038+0.002 79
Val(10)+Leu(10) 0.034+0.002 71
le(10)+Leu(10) 0.033£0.002 69
Ile(lO +Val(10)+Leu(10)  0.020+0.001 42

a: The concentrations of each amino acid added to the
medium were 2 and 10 mM, b: Values are mean+range
of variation for three experiments, ¢: Experiments were
carried out in modified Davis-Mingioli medium supple-
mented with combination of branched chain amino acid-
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Table 3. The effects of several metabolites in

growth media on the specific activity of S. marces-

cens threonine dehydratase

Addition to Specific activity Relative
minimal medium of TD activity
(mM) (units /mg) . (%)
None 0.040£0.004 100
Imidazole (1) 0.020£0.002 50
Homoserine (1) 0.030+0.001 75
a-Ketoglutarate (1) 0.030+0.002 75
a-Ketobutyrate (1) 0.030£0.003 75
a-Amincbutyrate (2) 0.020+0.002 50
Pyruvate (1) 0.020%0.001 50
Glyoxylate (2) 0.010+0.001 25
AMP (2) 0.020%0.001 50
cAMP (2) 0.036+0.002 90
IPTG (2) 0.030+0.002 75

a: The concentrations of each amino acid added to the
medium was 1 or 2 mM, b: Values are mean+range of
variation for three experiments, c¢: Experiments were
carried out in modified Davis-Mingioli medium supple-
mented with each of metabolites,
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Fig. 5. Effect of varying concentrations of JAA
in growth media on the specific activity of S.mar-
cescens threonine dehydratase. a: Activities were
expressed relative to the specific activities in the
absence of IAA. b: Values are mean range of vari-
ation for three experiments,
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Fig. 6. Effect of varying concentrations of
cAMP in growth media on the specific activity of
S. marcescens threonine dehydratase. a: Activities
were expressed relative to the specific activities in
the absence of cAMP. b: Values are mean range of
variation for three experiments,
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