
Vol. 12, No. 3, 1963 BIOCHEMICAL AND BIOPHYSKAL RESEARCH COMMUNICATIONS 

ON THE BIOSYNTHESIS OF UBICEROMEI'IOL 

V.C. Joshi, J. Jayaraman and T. Ramaearma 

Department of Bioohemietry 
Indian Institute of Science 

Bangalore 12, India. 

Received June 17,1%3 

The lrPtura1 ooourrenoe of ubiohromenol, a cyclic isomer 

of coeneyme Q (ubiquinone) wa8 questioned by Draper and Caallany 

(1960). while supporting evidence wae reported by Hemming, Laidman, 

Marten and Penneck (1961). We present here data on inoorporation 

ef radioaotive mevalonic acid into ubiohromenol of rat liver and 

kidney representing ita bioeyntheeia and thereby confirming its 

natural origin. 

Mevalonic acid-2-C14 (Radiochemical Centre, Amersham, 

?&gland; 25 pC./mg.) was given orally to eight rate ( 5 )AC. each) 

and after 4 hr. the rats were killed under ether anaeethesia 

and livers (73 g.) and kidneys (15.8 g.) were removed. The 

minced tissues were eaponified for 30 min. under reflux in ethanel 

(10 ml-/g. tissue) with aodium hydroxide (0.4 g./g. tissue) in 

the presence of pyrogallol (0.1 g/g. tieeue). The uneaponifiable 

lipids were extraoted with light petroleum (40-60'). The 

conoentrated extracts were ehromatographed on oolumne of alumina 

(Merck, chromatography grade, deaotivated by adding 0.8 ml. 

water/20 g.) using aucoeeeively the following eluent6r light 

petroleum (200 ml.), 5s ether - light petroleum (100 ml.), lO$ ether a 

light petroleum (100 ml.) and 20$ ether - light petroleum (100 ml.). 

Fractiona of 10 al. were collected and assayed for radioaotivity. 
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Under these conditions, hydrooarbone were eluted in light petroleum, 

coeneyme Q in 5s ether, ubichromeaol in 1 O$ ether and store16 in 

2074 ether. Four peaks of radioactivity, one each in the above 

fraotions, were obtained. Owing to the interferenue by traces af 

sterol, the two peaks in 596 and lO$ ether fractions were not 

dietinot in the first oolumn pattern. Therefore, the two fraction6 

were pooled and rechrematographed. There were two prominent 

radioactive peaks in 546 and lO$ ether fractions whioh ooineided 

with the eontente of ooentyme Q and ubichremenol, reepeotively 

(Fig. 1). The fractione oorreaponding to eoen%yme Q and ubiohremenol 

were pooled and subjected to repeated oryetallisation in ethanol 

(-20’). The crystals, in both cases, retained radioactivity even 

after four oryetallisatione. The specific activity remained 

constant in the last three orystallisations ehowing thereby that 

coeneyme Q and ubl&romenol of rat liver and kidney were labelled 

(Table 1). 

Fig. 1. Gel- ohromatography of the unsapenifiable lipid@ of 
liver and kidney of rate treated with mevalenic aoid-Z-C14. 
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Table 1 

Liver Kidney 

4 UC Q UC 

Total 9.84 

Original aample* 

After adding the oarrier+* 

Cryetallisatienes 

first 

second 

third 

fourth 

Average**+ 

266 

260 

280 

236 

264 

260 

Total 2,558 

)uelee 

3.42 0.92 0.12 

Counto/min./~ole 
960 3,243 22) 400 

1,920 2,200 

840 1,550 863 

51.2 1,615 278 

505 1,550 250 

550 1,640 248 

522 2,716 5,450 

aounts/min. 

1,785 2,499 654 

Q - Coeqme Q; UC = Ubiehromenol 
+ The ubi&menol sample8 used for cryetallisatio~ were treated 

with digitonin to remove traces of eterols. 
** Liver eamplee were eryetallif!ed without addition of oarriers 

sbme they had large quantltlea of the eorpoundo. For kidney 
samplee, 0.64 pele of ooenqyme Q,, and 1.16 yule ubiehromenol10 
were added to appropriate fractione. 

*** The average epeoific activitlee were oaloulated from data on the 
last three cryetallieatione and corrected for the carrier6 added 
in the aa80 of kidney eamplee. 

Two striking features of the incorporation data 

deeerve mention. The opeaific aotivity of ubiehremenol is about 

twioe that of ooensyme Q in both liver and kidney. The 8peoifie 
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rotivitiee of both coeaeyme Q and ubiohromenol im kidney are 

about ten tlmee thoee o$ liver samples. 

The frautione eluted with 5s and lO$ ether from the first 
oolumn were reohromatographed on oolumua of alumina (Iberok, 
ahromatography grade, deactivated by adding 0.4 ml. water/l0 g.) 
using euoceeeively the following eluents: li*t petroleum (100 ml.), 

5s ether - light petroleum (50 ml.), lO$ ether - light petroleum 
(50 ml.) and 2O$ ether - light petroleum (50 ml.). 5 ml. fractionr 
were collected. Radioactivity wae meeeured in e&h fraotion and 
ooeneyme Q and ubiohromenol were eetilPated epectrophotometrieally 
in appropriate fractions. 

In initial experiment8 using ooen5yme Q,o-C14, it W88 

established that saponification and column chromatography on 

deaotivated alumina used in the ieolation procedure do not produce 

any significant amounte of ubiohromenol from coeneyme Q (Jo&d., 

Jayaraman and Ramaearma, 1963). It was also shown that 

ooenzyme Q, o-C " embedded in rat liver (after oral administration) 

was not converted to ubiohromenol (Jpyareman, Joehi and Ramaearma, 

'963). Further, in this and other experiments, it wae shorn that 

mevalonio aoid-2-C 14 waa inoorporated in ubichromenol with higher 

epeoific aotivity than in ooenqme Q. Therefore, it ie oonoluded 

that ubiohromenol ie not formed from ooezsyme Q, either during 

isolation or in the animal body, and that it ie biosyntheeised 

in the rat. 

Our thank8 are due to Prof. P.S. Sarmu for useful 

dieouesione. J.J. is a holder of a Junior Reeearoh Fellowship 

of the University Grants Commission, New Delhi. 
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