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SrmmarZs- BuCCoA redactare la found to be InhIbIted by palmity1CoA 
and free CoA. The Inhibition of thlr enzyme by ATP-Ug, but not bj 
palmltyl CoA, la lort on preiocabatlon of mlcroromer at 50.C for 
15 min. 

3-Hydroxy-3-methJlglatary1 (HMG)CoA redactase, the key enrryme 

la cholerterol bloryntherlr, lr #abject to regulation by a variety 

of factor8 in vitro and condition8 in rlro (1,2). The activity of -- -- 

thie earyme lea reported to increare daring lrolatlon oi mlcrosones 

(3)s on Incubation of liter homogenates at 37@.bef’ore reparatlng 

microromeo (4), or by Incubation of mlcrosomeo rfth soluble raper- 

natant fraction (5), aodiom ealflte, magneelam chloride or BDTA (6). 

We were not able to reproduce Borne of theee effecta ae maxlmam 

activity weI probably already attained in oar mlcroeomal preparatloar. 

Addition of sodium floaride to the homogenizing medium wao reported 

to give mlcroromal preparation6 of low activity rhloh could then be 

increased by adding the ‘activating protein’ lrolated from cytorol 

(3). The difference8 In activity levels in mlcroromee in different 

laboratorier may Indeed be a reflection of preventing inactivation 

or aiding activation to different degreea occarring daring homo- 

geairat ion and laol at Ion. 
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The activity oi HMCoA reductarre can be inhibited on Incubation 

of microeomee with ATP-Yg (?-IO) and this can be prevented by chala- 

ting ug++ with EDTA (3) or by competition of ATP-Yg with AUP, 

adenosine or Ca++ (11). A set of activat lng and inactivating 

proteins have been described for thir enzyme in different lourcea 

(3,7,10,12). The need for ATP-Ng, the apparent catalytic nature of 

the inactivation process (lo), and the fluoride-eeneitivity of the 

activation eyetem are etrongly 8Ugge8tive of phoaphorylation- 

dephoephorylation cycle known to operate for a number of regulatory 

enzymes. However, no definitive evidence ie yet available and 

mutually opposite claim8 have been made (3,8). Addition of protein 

kinaee inhibitor had no effect on the ATP-Yg inhibition of HUGCeA 

reductase (unpublished data). 

It wan found that addition of fatty acids (13) and palmitylCoA, 

arachidonylCoA and free CoA (14) inhibited incorporation of acetate 

Into aterols in a @g&em containing mlcroeomes and soluble euper- 

nat ant. Since incorporation of mevalonate was unaffected, it uaa 

conjectured that HMGCoA reductase muat have been the eite of inhi- 

hit ion. Fatty acid6 alone, however had no effect on the act irity 

of the enzyme In isolated microromee (13), and acylCoA compound8 

were the obvious inhibitora of the enzyme but were not tented. 

Arising out of there observations we sought anewers to the 

follawlng quertionrr Will the heat treatment of microromes affect 

the ATP-Hg inhibition of the easyme? Will palmitylCoA inhibit the 

enzyme? Will the formation of acylCoA explain the ATP-Mg Inhibition? 

liicrosomes were prepared from llrera of rats killed at midnight 

to obtain activity at the peak of the rhythm and assayed for HMGCoA 

reductare. All the materials and methods employed are the 8ame aa 

described before (15). In the first #et of experiments, (15 mg 
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protein/ml) were suspended in buffer of pB 7.4 (LDTA, 30 mid; NaCl, 

70 mu; potalrlrlum phosphate, 50 m&i; dlthiothreitol, 10 m&f) and inca- 

bated at 50V for IS min. The mixture war cooled in an ice-bath 

and the enrgme activity was measured at 37*C in the abrence and 

presence of ATP-llg (l-5 mll). Heat treatment decreased the activity 

by about 20% whereas the capacity for inhibition by ATP-Yg In ruch 

preparations was completely lost (Fig 1). 

This effect is dependent on time and reached completion In IS min. 

at 50°C. At higher temperatures the enzyme activity was aleo loet. 

This finding of heat deeeneitization offers a ready method of 

preparing HMGCoA reductare, inrensitive to ATP-Ng, that can be used 

as the subetrate for characterizing the “ATP-b4g dependent lnactf- 

rating enzyme”. Whenever preincubation was employed in the experi- 

meats reported earlier, the activity tested eubeequently in presence 

of ATP-Llg in the reaction mixtures would be higher compared to others 

without the preincubation becauee of lack of Inhibition and therefore 

will give an apparent activation. The lese extensive Inactivation by 

ATP-IIg In mIcrorome prepared by special procedures (3,4,10) which 

involved heating before isolation of miarosomee ir also explained by 

the deaeneitlsation effect. 

In the second net of experimenta, the enzyme actlvltgi in mlcro- 

eomee wae teeted In prersnce of palmitylCoA upto 2 mU concentration. 

A8 expected, it ehowed considerable inhibition (Fig 2). ?ree CoA 

also rhowed Inhibition but free palmitate had no effeat. The 

concentratlone required for 50% Inhibition were approximately 0.8 mY 

and 1.8 mM for palmltylCoA and CoA, rerpectivoly. The inhibition by 

palmitylCoA wa6 a166 found with heat-treated microeomeo (Pig 2). 

Treatment of ATP-Mg inactivated mIcrorome with hydroxylamine, 

which eplit8 CoA from acylCoA, had no effect. In tier of thie and 
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Pig 1. Effect of ATP-LIg on heated and normal mlcrosomal HMGCoA redu- 
ctare llldnight mlcroeomes (15 mg protein/ml) prepared from rat llver 
were eurpended in buffer of pH 7.4 (EDTA, 30 m&6, potassium phosphate 
50 mM, NaCl, 70 mY., and dithlothreitol, .lO mu). Heated microeomal 
HMGCoA reductaee was obtained by incubating the miEoeomes at 50°C for 
15 min In a water-bath. HMGCoA reductaee assay was carried out as 
deecribed previously (15). ATP-Yg was added as a neutral eolution. All 
values represented in the figure are mean of duplicate measuremento. 

Fig 2. Effect 0r palmityl CoA, coenxyme A and Dalmltic acid on 
heated and normal microeomal BYGCoA rcductare Palmityl CoA and 
coentymo A were added to assay mixture as neutral solutions. Pal- 
mltic acid war added as suspension in the buffer. Other conditions 
are same as given under Pig 1. 

the differential effect of the two inhibitors to heat treatment the 

requirement of ATP-Yg la the inactivation ie probably not for pro- 

ducing acylCoA. Other results are indicative of a possible compe- 

tition by free CoA with the substrate, HMGCoA. If a kinase or acyl 

adtivatlon type of reaction lr Implicated, it will be a special one 

using ADP, since both ATP and ADP are effective, (3,lO), and equally 

In our experiments (ll), and ATP irr hydrolyzed to ADP by microsones. 

One posoibflity of u8ing ADP is by polynucleotide phosphorylase 

yielding polyadenyllc acid but using this product in ascay oi IiNGCoA 

reductase showed no inhibition (unpublished dat8). 

Neither addition oi ATP-Yg nor heat treatment had changed the 

small rate of hydrolysis of added substrate, IiYGCoA. Therefore the 

observed changes are not due to relatlre decrease in substrate con- 
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centration. PalmitylCoA is known to inhibit glucose-6-phosphate 

dehydrogenase, added in the reaction mixture to regenerate NADPH (16). 

Under conditions of the present experiment 55% inhibition was obtained 

In its activity by the added palmltylCoA. But siace an excess of 

this enrtyme was added, the residual amount was still sufficient to 

sustain NADPH throughout the reaction period in the control and 

experimental samples and therefore this does not account for the 

reduction of HYCCoA reductase activity. 

The present experiments add tvo interesting regulatory proper- 

ties to the list of effects observed for HYGCob reductase. The 

heat desensitization of ATP-Ug inhibition appears to be a case of 

denaturation of the microsomally bound inactivating system but it 

cannot be ruled out whether a conformattonal change in HMGCoA 

reductarre Itself had occurred thus making it insensitive, as in 

the case of isoleuciae inhibition of threonlne deaminase (17). 

One can doubt whether inhibition by palmitylCoA will have physio- 

logical significance especially since high cholesterol and high 

fat go together. There nre a large number of examples of effects 

of palmltylCoA on glycolytic pathway, citric acid cycle enzymes 

and enzymes involved in lipid metabolism. The present experiments 

introduce the isoprene pathway into the list. 
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