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Purification and Properties of Carnitine Acetyltransferase
from Pheasant Breast Muscle Mitochondria

Choong Duk Chung

Abstract

Carnitine acetyltransferase is a short-chain acyltransferase in the cell organelle and was
purified from pheasant breast muscle mitochondria. The molecular weight of mitochodrial carnitine
acetyltransferase determined by SDS-PAGE is 66,000. Formation of acylcarnitine was assayed
using the spectrophotometer forward 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 concentration less than 084M, 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. The acylgroup of
octanoyl-CoA and decanoyl-CoA was not transferred by carnitine acetyltransferase.
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Fig. 1. SDS—PAGE of purified pheasant breast muscle mitochondrial CAT. Lane A contains
the molecular weight markers albumin, 66,000 ; ovalbumin, 45,000 ; G-3-P dehydrogenase,
36,000 ; trypsinogen, 24,000 ; and trypsin inhibitor, 20,100 ; a—lactoalbumin, 14,200. Lane B
contained 209 purified CAT. The gel was stained with coomassie brifiant biue.
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Fig. 2. Sephacryl S—300 gel filtration chromatography of pheasant breast muscle
mitochondria. Mitochondria were suspended in buffer and applied-as described in “Materials
and Methods” and 204 aliquots from each fractions (3.0ml) were assayed for CAT activity at
pH7.5(C) and protein was monitored by A, (@®).
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Fig. 3. SP Separose cation exchange chromatography of CAT. CAT were suspended in buffer
and as described in “Materials and Methods”. CAT was loaded and the column washed with 3
bed volumes of buffer and then eluted with a 10 to 500mM linear gradient of KC! in buffer,
pH7.5. Each 2044 aliquots from each fracton (3.3ml) was assayed for CAT activity at pH7.5 (O)
and protein was monitored by A, (@®).
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Fig. 4. Agarose—CoA chromatography of CAT. CAT were suspended in buffer and applied as
described in “Materials and Methods” CAT was loaded and the column was washed with bed
volume of buffer and then eluted with 10 to 500mM linear gradient of KC! in buffer, pH7.5.
Each 20,1 aliquots from each fractions (1ml) was assayed for CAT activity at pH7.5 () and
protien was monitored by A..,(@).
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Table 1. Purification of pheasant breast muscle mitochondrial CAT

Purification Total Total Specific Vield. Purification
step protein{ mg) Activity(U) Activity(U/mg) . ( fold)
Mitochondrial extract 1,351 662 - 0.049 100 1
Sephacryl S—300 chromatography 202 19.6 0.11 29.6 2.24
SPS epharuse chromatography 6.23 7.22 1.16 109 23.7
Agarose CoA clromatography  0.416 374 9.2 5.6 188
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Fig. 5. Effect of acetyl—CoA concentrations on CAT activity. Pheasant breast muscle

mitochondrial CAT was spectrally assayed in the presence of increasing acetyl—CoA

concentrations.
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Fig. 6. Effect of propionyl—CoA concentrations on CAT activity. pheasant breast muscle
CAT was spectrally assayed in the presnece of increasing propionyl—CoA concentrations.
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Table 2. Synthesis of acyicarnitine by camitine acetyitransferase (CAT)

Substrate Specific activity ( #mole/min/mg)
acetyl—CoA 97 + 1.14
propionyl—CoA 136 + 346
octanoyl— CoA none
decanoyl— CoA none

CAT= acetyl—CoAst propionyl—CoAE
7132 s 7$-9 wkgolA acylcamnitined)
43e 24zt 974114 mole/min/mg, 13.6
1346 pmole/min/mge 2 Jelydt) £ 717
2} 7130l it 4kgo)4} propionylcamitines)
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