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Studies on the Protective Effect of Acetyl-CoA and Propionyl-CoA Against the In-
hibition of Rat Heart Mitochondrial Carnitine Acetyitransferase by DTP.*

Choong-Duk Chung**

Summary

Carnitine acetyltransferase was purified from rat liver peroxisomes and mitochondria, as well as
rat heart mitochondria. Formation of acetylcarnitine was assyed using the spectrophotometric for-
ward assay with DTP as the SH complexing agent. When velocity vs. substrate concentration profiles
were performed, using acetyl-CoA and propionyl-CoA at low acyl CoA concentrations less than 0.5
pM, an apparant lag in acetylcarnitine, but not propionylcarnitine, production observed. Such data
suggest that carnitine acetyltransferase exhibits different kinetic parameter with acetyl-CoA as
compared to propionyl-CoA. These experiments were repeated using carnitine acetyltransferase
purified from beef heart mitochondria and an isotope forward assay. With the isotope forward
assay, a significant inhibition of carnitine aceltyltransferase by DTP was observed at low acetyl-CoA
concentrations (i.e., less than (.5 gm): much less inhibition by DTP was observed with propionyl-
CoA. These data show that at acyl-CoA concentrations below the K, for acyl-CoA, DTP is quite
inhibitory to CAT.. Better substrate protecfion is provided by propinyl-CoA compared to acetyl-CoA.

The cause for the difference is not known.

4% (Fiol et al., 1987., Fritz et al., 1963) &

A'l z carnitine acetyltransferase (CAT), carnitineoc-
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1. 3o AMZEOAM mitochondriag] =2

9] Algol A mitochondria® 23+ AL
Fallellg (1983) 2 Lysiak & (1988) o} wflel oz}
4| Spraque-dawlay #HolHd &Y 434§ 150~
16094 = ¥elsied 2AF Mgl ojRAE 225mM
mannitol, tmM EGTA# pro-
inhibitor (phenylmethylsulfonyl
PMSF 0.1mM, 1pg/mle] pepstatin, leupeptin®}
bestatin) 7} Eo{ql+ pH7.5 2% (Kerner and
Bieber, 1990., Lilly et al. 1986) ol 41 homogenize
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o] 90mg/ml7} ==& 5mM Hepes, pH 7.50
0.5mM EDTA, 0.3M KCI, 20% glycerol2} pro-
tease inibitor7} Sl & No} X} avln
CAT9] activity® 4l&ol4 spectrophotometer
(Lilly et. al., 1990) & o] &3} &zt

b) Sephacryl S-300 gel filtration

Sephacryl S-300(Clarke and Bieber, 1981)-&
5mM Hepes, pH 7.5 ¢4&lojl 4] 7l2F AA% %
ol 2.5mX100em2] columne) ¥ o}z -¢€ 5mM
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KCI, 20% glycerols} protease inhibitor7} 0}3)
+ 9302 columng equilibration A}Zic}l o
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2 100mlE FHLd ANE g k] 0.1IM~
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3. CATY| spectrophotometric assay
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0.1pM =53 ¥ Acetyl-CoA £+ propionyl-CoA
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FEZol4 CATol 2lzled acetylcarnitine,
propionylcarnitine& %4 3j=dl g DTP9 o3&
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dod eofrlel= thzTe| Fo) 2.5u19 oietg
€ vislz DTP a3 F$ol+ 45mM DTP&#
2.5ut(in ethanol) & ©ig %, 140mM NEM 204
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500mM MOPS 20pi} '‘C-acetyl-CoA 10s1(133,
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Flo Scint-3-counter (Lysiak et al., 1986) 2 z+z}
20ui& Fo3d EAsigict SEeye 5mM
butane sulfonic acid, 5mM ammonium acetate,
PH 3.4(A) o} o=t & (B) & A48l 2o flow rate
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Fig. 1. Sephacryl S-300 gel filtration chromatography of rat heart mitochondria. Mitochondria
were suspended in buffer and applied as described in “Materials and methods™ and 20
o aliquots from each fractions(5.5ml) were assayed for CAT activity at pH7.5(])
and protein was monitored by A.,,(C).

-90-



N Ao ojg2celolell4] Helg Carnitine —Xcetyltransferaseoll ﬂlﬁ DTP9 utg ixjs}
Acetyl-Co—\i-} Propionyl-CoA2] ¥ojaQ) o) Y &

0.35 —0.03
g o3r .~ qo.025
¥ 0.25}
w 40.02
-
[+ 0.2} =
o "~ =9~ Proteins 0.015 :_:E;
E 5 CAT (U/ml) ’ P
3 0.15} -
g 'S
: H0.01
‘T 0.1
E
n-‘ -

0.05L 0.005

o} L 0

0 5 10 15 20 25 30 35 40 45 50 55 60
Fractions (7.4 mlFr.)

Fig.2. Cellulose phosphate chromatography of CAT. CAT were suspended in buffer and
applied as described in “Materials and Methods™. The column was washed with 3 bed
volumes of buffer and then eluted with &2 100 to S00mM linear gradient of KCI in
buffer, pH7.5. Each 20 « aliquots from each fractions(7. 4ml) were assayed for CAT
activity at pH7.5(0) and protein was monitored by A.,,(C).
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Fig.3. Agarose-CoA chromatography of CAT. CAT were suspended in buffer and applied as
described in “Materials and Methods™. The column was washed with 3 bed volumes of
buffer and then eluted with a 100 to 500mM linear gradient of KCI in buffer, pH 7.5,
Each 20/ aliquots from each fractions(2.5ml) were assayed for CAT activity at pH 7.5
(C)) and protein was monitored by A,,, (C).
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SDS-PAGE of purified heart
mitochondrial CAT, Lane A contains
the following molecular weight
markers : albumin 66, 000: ovalbumi-
45,000 G-3-P dehydrogenase 36, 000:
charbonic anhydrase 29, 000:
trypsinogen 24,000: and trypsin in-
hibitor 20,100. Lane B had 3 g
purified heart mitochondrial CAT. The
gel was stained with silver nitrate
using DTP.

Fig. 4.

2. CATY| spectrophotometric assay

Spectrophotometer & o]-83ld CATe 4
(Lilly et al., 1990, Bieber et al., 1972) & &3 %
A3 g3 ot CATE propionyl-CoAsl
o § ul-goh 4 Kyo] acetyl-CoAol cii ¥t K, Hc} =i
4+ 28 84 CAT~} propionyl-CoAoll o § #
stest o ade AL 2Ryt Fig. 5004 1
W acetylCoA9l ¥=7b 0.8M olslofldE
acetylcarnitine] ¥4eo| o|Fojxal g+ e A
#§ Bgod, 0.9uMo]Atol = acetylcarnitine
YAl 7148 F= Folel ol Frlhste] Vool
A& <4k olel dided CATH
propionyl-CoA§# >1Z 2 3}o] propionylcarnitine
£ YA 42 Fig.6olH B 7| Q9 5]
0.7uM o] 3}od 4 £ propionylcarnitine Y4 o] o]

ol2 ¥

-92-

olaje] 7ol FEFrlol e} Y4dgko] Fo} 3}
+ AH3F B ¢ S xol4 acetyl-CoAE 7|
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Fig.5. Effect of acetyl-CoA concentrations on
CAT activity. Rat heart mitochondiral
CAT was spectrally assayed in the
presence of increasing acetyi-CoA
concentrations.
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Fig.6. Effect of propionyl-CoA concentrations
on CAT activity. Assays were the same
as in Figure 5 except propionyl-CoA

was the substrate,



H 439 viz2ceoley

+2 ¥ Carnitine Acet)[transferaseollégf_} DTPe dig s}

—\cetyl-Co-\ﬂ-} Propionyl-CoA %] Wo]=lel & ajof

3. CATY uC-acetylcarnitine®} uC-
propionylcarnitineftd ©t20|A 9]

DTPe S8

Fig.7 A,B9} Fig.8 A, B HPLCo ojg C-
acetylcarnitine®} '‘C-propionylcarnitine®] ¥4 u}
&ol A ¥ profileojc}, DTP7} ¢l oi=F9} M)
T Abol9] acylcarnitine §4d3ol A 3}o)7} gl
€ A3E 2Fc. a2)a Fig 99} Fig. 10&
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€ ZAHelA acetyl-CoA# 712 slgem wo
propionyl-CoAel iyt Kugtol Fe Az 3 & 4
Yol 42} CAT® spectrophotometric assay 2=
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ol et acylcarnitine] ¥4¢ 2 Acetyl-CoA
s} CATS] g9 %ol 0.1pMelxe
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%] YAE Bod4 DTPol 2§ acetylcarnitine
o YA 57§ v olo] tisted propionyl-
CoA® 7|Z =2 3t 4bgol DTPE eyt Ay
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Mol 4= 0.0277nmole/min®| propionylcarnitine o]
B4l 22 DTPE Aags dizPol u|sf
32.25%2} 61.65% ] ¥Aicto] o] FoiHc}.

olo} & =2 £a) CATS spectrophotome-
tric assayol loi4] 0.8uMol3}e] acetyl-CoA ¥
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Fig.7. A.B. HPLC profiles of effluxed "C-
acetylcarnitine produced from "C-acetyl-
CoA, cold acetyl-CoA and carnitine by
rat heart mitochondrial carnitine
acetyltransferase treated without(A) or
with(B) DTP at 0. 1M acetyl-CoA. The
procedure was carried out as described
under “Materials and Methods™.
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Fig.8. A.B. HPLC profiles of effluxed "C-

propionylcarnitine produced from 'C-
propionyl-CoA, cold propionyl-CoA and
carnitine by rat heart mitochondrial
carnitine acetyltransferase treated
without (A) or with(B) DTP at 0.1xM
propionyl-CoA. The procedure was
carried out as described under
“Materials and Methods™.
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Proplonylcarnitine nmole/min

Fig. 10.

heart mitochondrial CAT were assayed
at 18c in 9341 containing '‘C-acetyl-
CoA, 1.3mM DTP, 28mM NEM, 1mM
carnitine and 100mM MOPS at pH 7.5.
The samples were incubated for 30 sec
and stopped by the addition of 100ul, 6
% perchloric acid. After neutralization,
the acetylcarnitine was quantitated by
HPLC. The profile is representative of
6 different experiments,

Proplonyl-CoA (¢#M)
Effect of DTP on Propionylcarnitine
Production by CAT. 5.4 unit of rat
heart mitochondrial CAT were assayed
at 18¢C in 934 containing ''C-propionyi-
CoA. 1.3mM DTP, 28mM NEM, 1mM
carnitine and 100mM MOPS at pH 7.5.
The samples were incubated for 15 sec
and stopped by the addition of 100ul, 6
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% perchloric acid, After neutralization,
the propionylcarnitine was quantitated
by HPLC. The profile is representative
of 6 different experiments.
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