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Abstract-24-Dihydrolanosterol-[2-3H] was converted to cholesterol in Chlorella elllpsoidea but 
ergost-5-enol, poriferasterol, and clionasterol were not labelled. The absence of the necessary 24(25) 
double bond precursor eliminates the posslblhty of C,, and CZ9 sterol synthesis. However, it was 
confirmed that 24-dihydrolanosterol was metabolized by Ochromonas malhamens~s to give cholesterol, 
brassicasterol, and ponferasterol. 

INTRODUCTION 

Since Nes and coworkers first proposed the 
double alkylatlon mechanism for the synthesis of 
the plant sterol side chain [l], a Az4(25) sterol 
has been considered to be the substrate for the 
first side chain alkylation. In pea seed homo- 
genates, Russell demonstrated that sterols were 
alkylated with methyl 14C-labelled methlonine 
only when the side cham contained the 24(25) 
double bond [2]. However, cholesterol has been 
reported to be converted to CZ4 alkyl sterols m 
Wistarla [3] and in tobacco [4], and recently the 
conversion of 24-dihydrolanosterol and choles- 
terol to poriferasterol has been demonstrated in 
Ochromonas [SJ. We decided to repeat the exper- 
iment using 24-dihydrolanosterol m Ochromonas 
and compare the result with that obtamed with 
Chlorella elllpsoidea, which also synthesizes cho- 
lesterol and porlferasterol as well as other sterols 

C61. 

RESULTS AND DISCUSSION 

In C. ellzpsoidea, 24-dihydrolanosterol was con- 
verted only mto cholesterol (Table 1). Neither the 

G8 nor CZ9 sterols of the alga were labelled. 

* Scientific article no A2074, contrlbutlon no 5027, of the 
Maryland Agricultural Experiment Station 

t To whom mqmnes should be addressed 

Table 1. Incubation of C. rlllpmden with 24-dlhydrolano- 
sterol-[2-3H] 

Sterol wt Rachoactlvlty Sp act 
(pg) (dpm) (dpmlpg) 

24-Dlhydrolanos 
terol added 

4,4-Dlmethyl- 
sterols 

4x-Methylsterols 

4-Desmethyl- 
sterolst 

Cholesterol 

Brassicasterol 

Ergost-5-enol 

Porlferasterol 

Chonasterol 

2221 
(3251)‘L 

- 

- 

22000 

!2 
(2375) 

519 
(2640) 

4.4 x 10’ 
(6 48 x 10’) 

73 X lob 
(9.3 x 106) 
24 x lo5 

(0 8 x 105) 

14 x lo5 
(2 8 x 105) 

5133 
(763 1) 

;‘o”, 
111 
(51) 

(2:) 

19810 
(19932) 

(:I 
286 

(332) 
3 
(0) 

(<I) 

,:1, 
A 

* Values m parentheses are from a second experiment Total 
cell dry wt Expt 1, 62g, Expt 2, 13 6g 

t Incorporation mto 4-desmethylsterols. Expt 1, 0 3%, 
Expt 2, 04% 

Since lanosterol and cycloartenol have been con- 
verted into all the sterols of this alga [7], C. ellip- 
soidea IS apparently not able to alkylate the sterol 
side chain m the absence of A24 bond. In addl- 
tion, these results also eliminate the posslbihty 
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Table 2 Incubation of 0 rnalhamensrs 41th 24-dlhydrolano- 
sterol-[2-“H] 

Sterol wt Radloactlvlt) Sp aLt 

(%) (dpm) (dpmlllg) 
_____ 

24.Dlhydrol,lnosterol 
<itided 6580 I 36 x IO” 21245 

Tot,il stern1 Isolated I 1500 74s x IO’ 5062 
from ccIls* I 69 x IO’ 

4,1-DI- and 4-mono- 
methylsterols 2 37 X lo- 

1-I)esmethylsterolst I2300 3 33 x IO” 188 
C‘l1olestcrol 185 5 92 X 104 3199 
Brasslcdsterol IX5 759 x IO4 I40 
POI Ifcrasterol 12300 3,19 x 1oi 26 

* Total cell dry wt I 78 g 
t Incorporatmn rnto 4-desmethylsterols I 6”” 

that the alga can Introduce unsaturation at Cz4 
for further alkylatlon. 

The converslon of labelled 24-dlhydrolanos- 
terol mto cholesterol and porlferasterol (Table 2) 
confirms the earher work of Beastall rr al [S] 
who found that cholesterol and porlferasterol 
contained about the same total radloactlvtty In 
our experiment cholesterol had a much higher 
specific actlvlty but porlferasterol contained over 
50’:;, of the total radIoactivIty of the desmethyl- 
sterol fraction and brasslcasterol was also 
labelled From this work and that of Beastall et 
al. [5] we know that m 0 muUznn~~~r.s cholesterol 
is converted to portferasterol and that 24-dthyd- 
rolanosterol IS converted to cholesterol. brasslcas- 
terol, and ponferasterol. If brasslcasterol and 
other CzS sterols were also convertible to ponfer- 
aster01 m this orgamsm, it would appear that this 
unusual blochemlcal capablhty could account for 
the fact that 0 WAWWNS contains poriferas- 
terol as 9X?,, of its total sterol, while C. e/l~pso&n 
and 0 dartrcn contain porlferasterol accompanied 
by larger relative amounts of other sterols The 
mechanism by which 0. ~za1har~~sr.s can convert 
a saturated C8 side chain to a C, or a C, o side 
chain has not been established, but It seems poss- 
ible that Oclmmotms has the ablhty to mtroduce 
the Important H-(25) double bond while Cl~lorc~llu 
does not 

EXPERIMENTAL 

24-Dihydrolanosterol was Isolated and purified from com- 
mercial lanosterol It was labelled wtth tritmm at the CZ pos- 

ItIon by the method of Thompson and Klem [8] ‘md purity 
was estabhshed b) GLC TLC and IR 

Labelled sterol was dissolved m 0 I- 0 2 ml of XSO, EtOH 
and added to d culture of C &rpvor&u (Indldna culture collec- 
tlon No 247) Cells were grown dutotrophlcallq m the pres- 
ence of labelled sterol m sterile morgamc medmm lor 68 
days CO, m all- (I”,,) sri\ supphed to the cultures as the 
cdrbon 5ource 

Ochr OUXXU~ mcrll~~rtrw~rrv Prlngshelm. Amerlcdn type culture 
collection no I 1531. was grown m 500ml Erlenmeyer flasks 
contammg 250 ml 01 medmm The medium wds modified from 
th,lt of Aaronson and Baker [9] The followmg components 
were added to 75Oml of dust H,O ,Ind dutocl‘jved. 3Og L- 
glut,lmlc acid, 0 3 g mtrllotrldcetlc ,Icld. 0 5 g MgCOj. 0 IS g 
CnCO,. 03g KH,PO,, 075g MgSOj 03g NH,Cl. 5Og 
glucose, ,Ind I ml of d metals mlktulc The metals mlxture 
contamed EDTPI-chelated Mn. Ca, Co. Cu and Zn at 1 ppm 
when made to the final dllutlon of I l&r ,lnd 5 ppm Fe as 
the FDTA YaFe and I ppm Mo a\ Moo, The followmg 
components uerc added to l5Oml dust H,O 1 2g (NH,)?H 
citrate. 0 5 g I.-,ugmme HCI. 0 5 g I,-hlstidme HCl 0 6g IX- 
methlonme. 2 Omg thlamme HCI. 40 mg hlotm and I Omg 
vitamm B, Z This aoln was rterllrzed by filtration through a 
0 45 pm Milhporc filter. then added to the cooled. autoclaved 
mixture. brmging the find1 \ol to I hter The f&ks were mocu- 
ldted with either 5 or 10 ml of moculum from a fully grown 
5-day-old culture The culturcb wele grown ‘It 76 i 3 ntth 
3000 ~5000 1~ provided by tluorescent lights The cultures weie 
shaken at least once ddilj to break up and resuspend ,uny 
large cell aggregations Lahclled sterol was ,tdded during the 
3rd day after moculatlon and the culture\ were harvested on 
the 7th day 

Cell, of both species were hdrvested by centrlfugatlon dnd 
sterols were extracted from freeze-dlled cells m Ith CHCI, 
MeOH (2 I ) 

After snpomficdtlon the total sterols wele separated by TLC 
[6J mto 3.4-dimethylsteiols (mcludmg unconverted ?4-dlhyd- 
rolanosterol) 4r-methylsterols and 4-desmethylstei ols (C 
c///psordccl 5terols cholesterol I Z”,,. brassicasterol, 0 X”,,, 
ergost-5-cnol, 31”,, poriferasterol. hl”,,, nnd chonabterol. h”,, 
0 /~trlhun~e/rzlc sterols cholesterol. < I”,,. br,tssicasterol. I”(,, 
dnd porilerasterol. 9X”,,) The J-desmcthylsterols were lurther 
separated and purified ac sterol ‘tcetdtes b) An&II B column 
chromatography dnd ltpophlhc Seph,tde\ column chromat- 
ography [7] R‘tdmactl\ It? !vds determmed by scmtlllatlon 
countmg Qu,mtlt,ttron ,md Idcntlfic,ttmns of sterols m all ex- 
periments wet-e made bk GLC on d :“,\ SF-20 column 
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