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Partial Purification and Properties of Phosphoenolpyruvate-
carboxylases from Sovbean and Pea Cotyledon
{Studies on Enzymes Catalyzing Reaction hetween Phosphoenolpyruvate and
Oxalacetate on Germinating Seeds Containing
Different Reserved Substances Part II)

By Akio TAKEUCHI, ** Michiko FUJII, Kenji SHIMOO
and Koichiro HONDA
Depavtment of Agricultural Chemistry, College of Agriculture
University of Osaka Prefecture

The activity of phosphoenclpyruvate carboxylase (PEPCY of soybean cotyledon rapidly
reduced with germination and that of pea cotyledon showed the maximum on the 5th
day after germination. 7The enzymes were extracted from the 3rd day soybean cotyledon
after germination and from the 5th day pea cotyledon and purified partially, and some
properties of both enzymes were studied.

Optimum pH values of both enzymes were about B.7 and they required Mg ion but
not reductant for the activity.  Kwm values for PEP and MgCl, were 0. 11 mM and 0.095
mM on PEPC from soybean, and 0.084 mM and 0.071 mM on PEPC from pea, respectively.
Both enzymes were inhibited by citrate, isocitrate and nucleotides and pea enzyme was
also inhibited by succinate. Censequently, both PEPC’s were thought to have similar
enzymasic properties. The physiological significance of PEPC of saybean might be
difficult to consider, since the activity rapidly decreases after germination and the Am
values for ligands are comparatively large. On the contrary, the PEPC of pea might
have anaplerotic functions in metabolic regulation, {Received May 23, 1473)

#* Present address : Aichi Medical University
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Fig. 1. Changes in the Activities of PEPC dur-

ing Germination of Soybean and Pea
Cotyledon.
--@-- carboxylation activity of soybean,
- carboxylation activity of pea,
—{O— decarboxylation activity of pea.
Assay conditions were the same as described
in former. paper.
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Fig. 2. Elution Pattern of PEP-Carboxylase of Soy- Ty FeHR G20 KT LIOT T T 4

bean Cotyledon from Sephadex G-100 Column.

—4@— enzyvme activity,
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Table I. Purification of PEPC from Sovbean Cotyledon Bty 40% SFIRaEmEe B
i Speci &1

Fraction p'{gf:i]n Volume agg?vﬂy agte:.s.lf:; Recovery Told L'C%ﬁ L. @A, 20mM
(mg) fml} (upit)* (unit/mg) (%5 I ymﬁ@jﬁ (pH 7. 0) TE%

Homogenate 25520 275 130 0. 0051 100 1 LTV &S Toii
{NH).530,, 0--30% 4747 138 114 0. 0239 87 4.7 Table 1 = i . R

(NH,),S0,, 25~459 4125 36.5 120 0.0202 93 57 ¢ Tabledll @i

DEAE-Cellulose column 225 11.2 45.7 0.203 35 40 5 I ¥ PEPC o'l
Sephadex G-100 column 17.2 4.3 2.9 0.189 2 33 Bt 0% W sgE L

* umole of NADH”reduced/min( Assay conditions were described

in the text.

= 0.05})
E
a o.04f
(o)
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2 9,03t
g
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0.0 =75 5 B 9.0 5.5
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Fig. 3. Effect on pH en the Activity of PEPC

from Soybean Cotviedon.

Assay conditions were the same as de-
scribed in the text except Tor the uze of pH
values.

5. Km it PEP 250.11mM, MgCly © 0.95mM T
otz BETHB NaHCO, wadn < T 69% DiEE
FRL, BEELTWS HCOy ¥ T BBV B &5
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DIEE UM S ioh ot AR FF VILERCEEL
fed ot

{

LTRAFTDE, KOOREC
Tl DEETHD M,
8mM Ll FOREOFE T O 305 ol EE D6
fo. PUAERBEBEYNAL-LEZD pH OEER
Fig. 4 &+ 80T, B# pH X 87 @& 7. PEP,
MgCl, &Rl it Michaelis-Menten BT, Km i3

Activity {40.Daig/min)

0,03

50 55 8.0
pH
Effect of pH on the Activity of PEPC

from Pea Cotyledon.

R
Fig. 4.

Assay condilions were the same as de-
scribed in the text except for pH values.
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Table IT.

Purification of PEPC from Pea Cotyledon

[#Efh #5 47 3%, 1973 4

ErEgeRLE.. Bibb, 2

Fraction p’f::tic:i]n Volume ag;??lzy 25&?&; Recavery Feld = ymk Mg A7 & A
{mg) (mi}  (unit)* (un_it/mg) (%) . E, ®EH LTHE LT3
Homogenate B8819. 2 416 183.9 0.02F 100 1 L i BRE
(NH,),S0,, 25~40% 990, 0 5¢ 110.6 0.112 60,1 5.3 R
DEAE-Cellulose column 48.0 3.3 21.2 0 442 11.5 21.1 HarDR o VT TOEES
-Sephadex G-200 Celumn 38 1.1 6.6 1.718 3.6 818 Table IV t7R L1 WEEE-

* umole of NADH reduced/min. Assay conditions were described

in the text.

PEP #30.084mM, MgCl, #10.071mM Th 9, KEIL
HU s, NalCOy 23 Th iE T s+,
HCOp™ OB kdERc L Z 2 bR n. Mg 4
BHETHLA, Mo A rTh S0% DEEAR L.
PR FF IEECIEE Lo o

6. XEHLUTrF7 PEPC ofBleE&zLD

it

AERIV=VIYOECy+s 7 F TCA
W 7 AThlE, ) o Y o A (ke B Table TI1
WHR LT, kY - =V PvREEL L b, r=vEL o
v 7y L olERh, TOoRTNEFEETE S
Fo. =Y FOERR 2B Lo ThEE R
Fig. 5z, MgCl, i Y 3 7 = VOB EEEC R

Table HI. Effect of Various Intermediates on
the Activity of PEPC from Scybean

and Pea Cotyledons

Inhibition (%)
Compound e —,

Soybean Fea
Aspartic acid 3.2 2.5
Homaoserine 2.2 2.4
Threcnine 37 3.7
Serine 0 0.5
Lysine 0 0.2
Glutamic acid 0 2.1
Alanine 0 1.6
Proline 0 [}
Glutamine 0 1.8
Asparagine 0 31
a-Ketoglutaric acid 1] 2.0
Suceinic acid 4.9 13.8
Isocitric acid 7.7 19.2
Citric acid 14.7 22.2
Glucose-1-phosphate 4,5 2.7
Glucose-6-phosphate 3.6 4.0
Fructose~-6-phosphate 0 — 2.2
Pyruvic acid 1.5 4.1

i XA R e BE ik

WhEh, VY CRBREOKERE
ELcHEENRE L ABEARR L. £ TY VEO
&00 1

< 00p
200
04 i 10
1/MeCle (mM1)
Fig. 5. Effect of Citrate on PEPC from Pea

Cotyledon.

—— no citrate, —@— 5 mM citrate,
Assay conditions were the same as de-
scribed in Table il

Table IV, Effect of Various Nucleolides on the
Activity of PEPC from Soybean and Pea

Cotyledons
Inhibition (%)

Nucleotide —
Svybean Pea
cTP 3mM 32.4 21.8
CDP 3 9.4 10. 7
CMP 3 0.8 9.2

GTP 1.5 117 —

GDP 1.5 5.9 —

GMP 3 3.9 —
ATP 3 29.7 35. 8
ADP 3 18. 4 5.7
AMP 3 04 0.7
UTP 3 32. 3 35.3
ubDp 3 8.6 15. 7
UMP 3 3.1 6.2
ITP 3 52.7 41.0
IDP 3 14.5 17.3
IMP 3 0 12.2

Assay conditions were the same as described
in the text except for the addition of 5mM
indicated intermediates.

Assay conditions were the same as described
in the text except for the use of indicated
nuclectides.
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Table V. Effect of Poly-phosphate on the Activ-
ity of PEPC from Soybean Cotvledon

Addition Inhibition (%)
Control 0
3mM Pi* 6.0
3 mM PPi** 81.3
3mM PPPi++* 86.9
3mM PPi+ 4mM MgCl, 19.5
3mM PPi + 8 mM PEP 68,1
3mM PPPi + 4 mM MgCl, 20.7
3mM PPPi 4+ 8mM PEP 82.1

* grthophosphate,
#% tripolyphesphate.

Assay conditions were the same as described
in the text except for the use of iadicated

additions.

** pyrophosphate,

1560 ¢

1000+

v

500

00 1 2 3 4 5

1/MgClz (mmt)
Effect of ITP on the Activity of PEPC
from Soybean Cotyledon,
-~ no JTP, —e— L.53mM ITP,
—— 3mM ITP.
Assay conditions were the same as de-
scribed in Table IV.
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