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Abstract-Incorporation of radioactivity from [3H- or “C-methyl]methionine into nonpolar lipids has 
been investigated in rat basophilic leukemia (RBL) cells, retina, and rat parotid gland. These nonpolar 
methylated lipids were extracted into heptane and characterized by thin-layer chromatography, high 
performance liquid chromatography, gas chromatography, and mass spectrometry. The major meth- 
ylated nonpolar lipid product in the RBL cells themselves was ubiquinone-9, which accounted for about 
90% of the nonpolar lipid and 20-30% of the total radioactive lipid formed. There was a modest 
increase in the methylation of nonpolar lipids upon stimulation of the RBL cells with IgE and anti-IgE, 
but the significance of this change is uncertain. In contrast to whole cells, RBL membrane fractions 
(incubated with [3H-methyl]-S-adenosylmethionine) incorporated radioactivity primarily into fatty acid 
methyl esters and not ubiquinone. A third product, 2-(methylthio)-benzothiazole, was formed by RBL 
cells, retina and minced parotid upon incubation in enriched media. This product was formed enzy- 
matically, apparently by the known enzyme S-thiolmethyltransferase, using the thiol substrate which 
contaminates these media. Evidence suggests that the enzyme may reside, at least in part, on the surface 
of the cells. 

~ethionin~, acting through ~-adenosylmethionine MA~R~S~~THODS 
(SAM), is the methyl donor for numerous trans- 
methylation reactions [l]. Recently, there has been Materials. Radioisotopes were purchased from the 

increased interest in the methylation of lipids and, New England Nuclear Corp. (Boston, MA). Fatty 
in particular, of phospholipids [2,3]. In addition to acid methyl esters, ubiquinone-10, and homocysteine 
these polar lipids, however, methylated nonpolar thiolactone were purchased from the Sigma Chem- 
lipids are formed by tissues and homogenates. We ical Co. (St. Louis, MO), Zthiobenzothiazole from 
undertook to identify these nonpolar methylated the Aldrich Chemical Co. (~lwaukee, WI), and 

products in several systems, using lung membranes 3-deazaadenosine from Southern Research Institute 
[4], rat parotid, retina and rat basophilic leukemia (Birmingham, AL). Eagle’s minimum essential 

cells. Lung membrane fractions enzymatically medium (MEM) was purchased from M. A. Bio- 
formed fatty acid methyl esters as their major lipid products (Walkersville, MD) and RPM1 1640 from 
product [4]. the Grand Island Biological Co. (Grand Island, NY). 

Here we report that ubiquinone-9 (Qs) and to a 2-(Methylthio)-benzothi~ole was prepared on a 
lesser extent fatty acid methyl esters are the nonpolar microgr~ scale from di~omethane and 2-thio- 
methylated lipid products formed by rat basophilic benzothiazole using standard conditions [5]. Rat 
leukemia cells. Homogenates of these cells formed monocl&al immunoglobulin E (IgE) [6] and anti- 
fatty acid methyl esters and not ubiquinone-9. We IgE antibodies [7] were prepared as described 
also report the inadvertent biosynthesis of the xeno- previously. 
biotic 2-(methylthio)-benzothiazole due to the pres- Cells. A secreting subline of the rat basophilic 
ence of the thio1 substrate in enriched media (Eagle’s leukemia 2H3 cell line [S] was employed. The line 
MEM or RPM1 1640 as compared to buffer or salt was m~ntained as described previously f8]. Cells 
solutions). Evidence suggests that the enzyme were reseeded weekly using 4 X lo6 cells/l50 cm’ 
responsible, S-thiolmethyltransferase, may reside, flasks (Costar) and were grown in 35 ml of 
at least in part, on the surface of cells. carbonate-buffered minimum essential medium- 

Eagle’s (MEM), fortified with 16% heat-inactivated 
fetal bovine serum (GIBCO), L-glutamine, and 

t Author to whom correspondence should be addressed. gentamicin. 
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Cells were subcultured for 3-4 days under the 
same conditions, released by tr~sin-versene, and 
quenched with 16% serum in MEM. Harvested cells 
were spun down (10 min x 800 rpm), washed twice 
in phosphate-buffered saline (PBS), pH 7.4, once 
in Tyrode’s solution [NaCl, 135mM; KC1 5 mM; 
Ca&, 1.8mM; MgCb, 1 mM; glucose, 5.6mM; 
gelatin, 0.05%; and 4-(2-hydroxyethyl)-l-piper- 
azine-ethanesulfonic acid (HEPES), 10 mM; pH 
7.61, and suspended in Tyrode’s solution (5 x lo6 
cells/ml). 

Lipid methylation. Washed cells in Tyrode’s sol- 
ution (3.0-5.0 X lo6 ceHs/ml) (OSml) were incu- 
bated with 12.5 &i alcohol-free [3H-methyl]- 
methionine (11-13 Ciimmole) in test tubes at 37”. 
Rat retinas were incubated in 5.0 ml of RPM1 1640 
medium minus methionine with 50,&i of [3H- 
methyl]methionine or 50 @i of [3H-methyl]-S-aden- 
osylmethionine (12.9 ~i/mmole) for 60 min at 37”. 
Rat parotid glands were minced with a razor blade, 
and tissue from about one-fifth of a gland was incu- 
bated in 0.5 ml of RPM1 1640 medium minus meth- 
ionine with lO@Zi of [3H-methyl]methionine or 
7.5 FCi ~3H-methyl]-~-adenosylmethionine. Reac- 
tions were stopped with 1 ml of ice-cold Tyrode’s 
solution, the tubes were centrifuged 
(5OOg x 10 min), and the medium was aspirated. 
When total lipid methylation was assayed, the pellets 
were extracted with chloroform-methanol (2 : 1) and 
the extract was washed three times with 0.1 M 
KCl-methanol (1 : 1). Measured aliquots of the chlo- 
roform extract were dried and counted; others were 
used for TLC. When nonpolar lipid methylation was 
assayed, the pellets were taken up in 83% ethanol 
and extracted with heptane. Aliquots of upper phase 
were counted directly or saved for further analysis. 
For long-term (2 hr or 24 hr) incubations and batch 
preparation, radioactive methionine was added to 
the flasks in which the cells were grown. At the end 
of the incubations, the medium was decanted, 
extracted with methylene chloride, and washed twice 
with saline. The cells were harvested, washed, and 
extracted with alcohol-heptane. For membrane 
methylation reactions, cells were homogenized in 
50mM Na phosphate buffer (pH 7.5) containing 
5 mM MgCl2. The lOO,O~g pellet was then resus- 
pended in the same buffer containing 0.1% Triton 
X-100 and incubated at 37” with [3H-methyl]-s- 
adenosylmethionine (13 Ci/mmole). 

Thin-layer chromatography (TLC) and high pres- 
sure liquid chromatography (HPLC) analysis. 
Samples or standards were spotted on silica gel 
G plates and developed in one of the following 
solvent systems: (1) chloroform-methanol-water 
(65 : 25 : 4); (2) benzene; (3) chloroform; or (4) 
heptane-diethyl ether-acetic acid (80 : 30 : 2). For 
HPLC, samples and/or standards were injected onto 
a 15 cm silica gel column (Supelco LC-Si) protected 
by a small guard column. The instrument was a 
Varian 8500. Samples were eluted with 50% meth- 
ylene chloride in heptane at a rate of 1 ml/min, and 
1-min fractions were collected. 

Mass spectromet~. Electron impact mass spectra 
of HPLC purified methylated lipids were obtained 
with a Vacuum Generators 7070 mass spectrometer 
with a DS 2050 data system. For ubiquinone, samples 

were introduced via a solid probe inlet, and the 
inst~ment was operated at 3000 volts accelerating 
potential, 70 electron volts ionizing potential, and 
at an ion source temperature of 250”. Gas 
chromatography-mass spectrometry of volatile lipids 
was performed as previously described [4]. 

stimulation of degranulation. Cells (5 x lo6 cells/ 
ml) were preincubated with rat IgE (0.7-l pg/106 
cells) for 1 hr at 35” and washed as described above. 
Degranulation was triggered by the addition of 
anti-IgE antibodies (1 @ml) to the cells in Tyrode’s 
solution at 37”. [‘H]Serotonin release [9] was occa- 
sionally tested under these conditions. Induced 
release ranged between 35 and 50% per 30 min with 
spontaneous release of 9-13%. Cells grown in spin- 
ner culture showed little induced secretion (~6%). 

Nonpolar lipid methylation by RBL cells. Incu- 
bation of rat leukemic basophils with [3H-rnethyl]- 
methionine resulted in the incorporation of radio- 
activity into several lipid-extractable products (Fig. 
1, upper panel). After extraction with chloroform- 
methanol, about 50% of the recovered radioactivity 
migrated on TLC as polar lipids (presumably 
phospholipids), while about 20% migrated with the 
solvent front. There was also considerable radioac- 
tivity at the origin. After extraction with alcohol- 
heptane, more than 90% of the radioa~ti~ty 

I 1 I I I I , 

-t 
c3 0 in 4i 
x I I---? Ii I 

0 0.25 0.5 0.75 1.0 

4 

I _ I 1 , 

” 

0 0.25 0.5 0.75 1.0 

Rf 

Fig. 1. TLC of methylated lipids. RBL cells (1.5 x lo6 cells) 
were incubated with 13H-methvllmethionine in Tvrode’s * . 
solution for 30 min. Upper panel: Radioactive lipids were 
extracted with chforofo~methanol and the products were 
separated by TLC in chlorofor~methanol-water 
(65 : 25 : 4). Lower panel: Radioactive lipids were extracted 
with alcohol-heptane and the products were separated on 

TLC in chloroform. 
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Fig. 2. HPLC of methylated nonpolar lipids. (a) Whole 
cells. RBL cells were incubated for 30min in Tyrode’s 
solution (hatched lines) or for 24 hr in Eagle’s MEM with 
25 &i/ml [3H-methyl]methionine. Nonpolar lipids were 
extracted with alcohol-heptane and analyzed by HPLC. 
Retention times of methyl palmitate (Me Palm) and Qg 
standards are indicated. (b)~Membranes. RBL cell mem- 
branes (0.6 me orotein) were incubated with 10 uCi I’H- 
methyl]:S-adekkylmethionine for 30 min in phosphate 
buffer (50 mM, pH 7.4) containing 5 mM MgClz and 0.1% 
Triton X-100. Nonpolar lipids were extracted with 

alcohol-heptane and analyzed by HPLC. 

migrated on TLC in nonpolar solvent as a single 
peak (Fig. 1, lower panel), which accounted for the 
radioactivity previously seen at the solvent front. 

Methylation of the nonpolar product appeared to 
be enzymatic. It varied with time and the number 
of cells used and did not occur after incubation at 

0”. Addition of 3-deazaadenosine and homocysteine 
thiolactone (which increases the levels of intracellu- 
lar methyltransferase inhibitors [lo]) markedly 
inhibited nonpolar lipid methylation, suggesting that 
S-adenosylmethionine was the actual methyl donor. 

Identification of ubiquinone-9. The nonpolar lipid 
extracted into heptane from washed cells migrated 
like ubiquinone-9 on TLC in three different solvent 
systems. On HPLC, about 90% of the radioactivity 
eluted as a single peak (Fig. 2a). The same retention 
time was obtained whether cells were incubated for 
30 min in Tyrode’s solution or 24 hr in enriched 
medium. A small amount of radioactivity with the 
retention time of fatty acid methyl esters was also 
observed. 

Identification of ubiquinone-9 was confirmed by 
mass spectrometry (Fig. 3). The spectrum shows 
particularly intense fragment ions at m/z 197 and 
235. These are characteristic of ubiquinones and 
derive from the specific fragmentations of the iso- 
prenoid chain indicated [ll]. In addition to the 
intense ions at mlz 197 and 235, the lipid isolated 
from RBL cells exhibited molecular species at m/z 
794 and 796, which are characteristic of 
ubiquinone-9 and its corresponding hydroquinone. 
This is the predominant ubiquinone in rat tissues 
[12]. Background ions between mlz 300 and 700 were 
also observed in other nonradioactive lipid fractions 
eluted from HPLC and were of unknown origin. The 
increased ratio of fragment ions 1991197 and 2371235 
in the sample (as compared to unlabeled standard) 
reflected the incorporation of 14C into the methoxy 
group of the ubiquinone. In the biosynthetic 
sequence of ubiquinones, methylation [13] to form 
the second methoxy group appears to be the last 
step [1+16]. 

Further evidence that the methyl group of [14C- 
methyllmethionine was incorporated into the meth- 
oxy groups of ubiquinone was provided by the effect 
of ethanolic base on [14C]-ubiquinone. The methoxy 
groups of ubiquinone have the unusual property of 
exchanging with methoxy or ethoxy groups in basic 

Fig. 3. Mass spectrum. RBL cells were grown for 24 hr in the presence of [14C-methyl]methionine 
(59 mCi/mmole). Cells were harvested, washed, and extracted with alcohol-heptane. The major product 
was partially purified by HPLC and subjected to mass spectrometry. Dominant fragment ions at m/z 

197 and 235 derive from the quinone nucleus as schematically depicted. 
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Fig. 4. Effect of stimulation on nonpolar lipid methylation. 
Cells were preincubated for 1 hr with IgE, washed, and 
then incubated in Tyrode’s solution with [3H- 
methyllmelhionine. After 20 min ( ,j ) control cells received 
1’2@ of Tyrode’s solution (0) and stimulated cells (0) 
received 12 fl of anti-IgE antibody. Nonpolar lipid methyl- 
ation was assayed by alcohol-heptane extraction. Values 

shown are means of duplicate samples. 

alcohol solutions [17]. This property permits the 
i3H- or 14C-methylJubiquinone to generate evapor- 
able counts in base, as if it were a methyl ester. 
About 50% of the radioactivity in [3H- 
methyllubiquinone isolated from RBL cells became 
evaporable after incubation overnight at room tem- 
perature in ethanolic 0.1 N NaOH. No radioactivity 
was lost in the absence of base. 

The sub~ellul~ dist~bution of ubiquinone-9, 
methylated after a 1-hr incubation of RBL cells with 
t3H]methionine, was examined by methods 
described previously [ 181. The mitochondrial frac- 
tion had the most radioactivity, but significant incor- 
poration was also seen in the microsomal mem- 
branes. Ubiquinones have been investigated 
extensively [lfr, 17,19-231. The mit~hond~al local- 
ization and the participation of ubiquinones in elec- 
tron transport are well known 124,251. The presence 
of ubiquinone in microsomal fractions has been 
shown previously by careful studies in rat liver and 
is not due to mitochondrial contamination [18]. The 
function of ubiquinone in non-mit~hondri~ mem- 
brane fractions has not been determined. 

Efect of receptor stimulation. We tested the effect 
of receptor-mediated cell stimulation on nonpolar 
lipid methylation. Stimulation of RBL cells (which 
had been sensitized with IgE) by the addition of 
anti-IgE caused a small but significant increase 
(20-30%) in nonpolar lipid methylation (Fig. 4). 
Such increases were observed in eight of thirteen 
experiments of the kind shown. When grown in 
spinner culture these cells lose their capacity to 
release histamine upon stimulation with IgE and 
anti-IgE (unpublished observations). Such cultures 
showed the same basal levels of nonpolar lipid 
methylation but no change in response to stimulation 
(three experiments). Although ubiquinone-9 is the 
predominant product in the heptane extracts, the 
increase observed was too small to reliably identify 
the source of the increase under the experimental 
conditions used. Attempts to increase the effect (by 
using adherent cells or cells that had been grown in 
the absence of serum for 24 hr) were unsuccessful. 

Thus, the nature and mechanism of the effect of 
stimulation on nonpolar lipid methylation are 
uncertain. 

nonpolar lipid met~~lat~on in homogenates. When 
RBL cell membrane fractions were incubated with 
[3H-methyl]-S-adenosylmethionine, radioactivity 
was incorporated into nonpolar lipid in amounts 
comparable to that seen with whole cells. However, 
the heptane-extractable material was not 
ubiquinone-9. Rather, the nonpolar methylated lipid 
formed migrated on TLC and eluted on HPLC like 
fatty acid methyl esters (Fig. 2b). The enzymatic 
methylation of fatty acids by S-adenosylmethionine 
has been investigated more fully in rat lung mem- 
branes [4]. The increased methylation of fatty acids 
in broken cells is probably due to the activation of 
phospholipases by homogenation and the conse- 
quent greater availability of free fatty acids. Failure 
to find significant incorporation of radioactivity into 
ubiquinone in broken cells is consistent with previous 
results [26,27]. Biosynthesis of ubiquinone by cell- 
free systems has been achieved only by careful con- 
trol of conditions and co-factors [14]. 

a. Cells 

12 - 

8- 

4- 

0 
0 0.25 0.5 0.75 1.0 

R f 

Fig. 5. TLC of methylated nonpolar products in RBL cells 
and medium. Cells were incubated in Eagle’s MEM as 
described in the legend of Fig. 1. Cells (a) & medium (b) 
were extracted with alcohol-heptane. The products were 
separated on TLC in heptane-ether-acetic acid (80 : 30 : 2). 
The mobilities of 2-(methylthio)-benzothiazole (MBT) and 

Q9 standards are indicated. 
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Table 1. Methylation of lipophilic compounds in retina and parotid preparations 

[3H]CH3 incor~rated 
(dpm x 10m3img protein) 

Preparation 
Nonpolar 
products Polar products 

Non-polar 
Polar 

Whole rat retina* 
[3H]Methionine 
[3H]SAM 

Minced parotid? 
[:H]Methionine 

[<j:g + 3.5 /&I SAH 

21 
24.2 

3.9 20.0 0.19 
34.7 4.2 8.26 
12.0 

* Two rat retinas were incubated in 5.0 ml of RPM1 1640 medium minus methionine with 
50 /Xi of PH-methyllmethionine (15 CUmmole) or 50 nCi of [3H-methyl]-S-adenosyl- 
methionine (12.9 CYmmole) for 60 min at 37”. Retinas were homogenized in 83% ethanol 
and extracted with heptane. 

t Minced rat parotid glands were incubated in 0.5 ml of RPM1 1640 medium minus 
methionine with 10 &i of ~3H-methyl]methionine or 7.5 @i of [AH-methyl]-~-adenosyl- 
methionine. Reactions were stopped with chloroform-methanol (2 : 1) and extracts were 
washed three times with 0.1 M KCI-methanol (1 : 1). Polar and nonpolar methylated lipids 
were separated by TLC using chloroform-methanol-water (65 : 25 : 4) or chloroform respec- 
tively. Radioactivity with Rf values between 0.3 and 0.7 in the polar system was taken as 
a measure of the polar methylated lipids. Radioactivity with Rfvalues between 0.5 and 0.7 
in the nonpolar solvent was taken as a measure of nonpolar methylated products. 
SAH = S-adenosylhomocysteine. 

Identification of 2-f~ethyfthio~-benzothiazoze. formed upon incubation of rat retinas or minced 
Another nonpolar me~ylated product was found parotid gland in enriched media. Surp~sin~y, when 
when RBL cells were incubated in enriched medium. [3H-me~yl]-~-adenosylmethionine was used as a 
This product migrated with an Rfof 0.7 (similar to precursor, rather than [3H]methionine, comparable 
fatty acid methyl ester) on TLC using heptane- or greater amounts of nonpolar methylated product 
ether-acetic acid (80 : 30 : 2) (Fig. 5b). However, were formed (Table 1). Heptane extracts of parotid 
when the heptane extracts were dried under a stream incubated with [3H-methyl]-~-adenosylmethionine 
of nitrogen, more than 75% of the radioacti~ty was and of retina incubated with [3H-methyl]met~onine 
lost. The loss of counts could be prevented by the showed the same major product on HPLC (Fig. 6). 
addition of 0.2 mg/ml of butylated hydroxytoluene. HPLC, unlike TLC, resolved this product clearly 
The same semi-volatile product appeared to be from fatty acid methyl esters and Q9 (Figs. 2 and 6). 

Y ; 4 6 8 10 12 14 
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Fig. 6. HPLC of methylated nonpolar product in rat parotid 
and bovine retina. Parotid minces and whole bovine retina 
were incubated in RPM1 medium with t3H]SAM and 
[3H]methionine, respectively, as described in Materials and 
Methods. Nonpolar methylated products were extracted 
into heptane and separated by using a 15cm silicic acid 
(Supelco LC-Si) column eluted with 50% methylene chlor- 
ide in heptane. The elution proflles from the two experi- 
ments have been superimposed. The arrow represents the 

elution time of [i4C]methyl palmitate. 

Methyl-labeled QS was not detected in heptane 
extracts of retina or parotid incubations. Gas 
chromatography with radioactive monitoring f4] 
showed that the methylated product had a retention 
time similar to that of methyl palmitate on a 3% 
OV-17 column. However, when a 3% Silar 1OC 
column was used, it had a retention time similar to 
that of methyl myristate. The single substance with 
the required retention characteristics was identified 
by gas chromatography-mass spectrometry as 2- 
(methylthio)-benzothiazole (Fig. 7), by computer 
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Fig. 7. Electron ionization mass spectrum of 2- 
(methylthio)-beanpole formed by the incubation of 
bovine retinas in RPMI medium. The HPLC purified 

extract was analyzed on a 3% OV-17 column at 145”. 
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comparison of characteristic ions [28]. Subsequent 
preparation of 2-(methylthio)-benzothiazole from 
mercaptobenzothiazole by standard methods [29] 
produced material with HPLC, GC and GC-MS 
properties identical to those of the substance isolated 
from retina or parotid incubations. Having identified 
the product, we looked for the source of the sub- 
strate. No thiol substrate was detected in tissue 
homogenates, tap water, or salt solutions. However, 
it was found to be present in the enriched media 
used, at concentrations between 0.01 and 0.1 PM. 

An enzyme capable of methylating lipophilic thiols 
has been described previously. Indeed, 2-thioben- 
zothiazole was one of the substrates tested [30-331. 
The presence of the enzyme was confirmed when we 
added thiol substrate to parotid homogenates. 
Addition of 2-thiobenzothiazole increased the yield 
of heptane-extractable counts more than 20-fold. 

“Extracellular” thiomethylation. The ability of the 
tissues to use exogenous [3H-methyl]-S-adenosyl- 
methionine suggested the possibility that thiol-S- 
methyltransferase is present, at least in part, on the 
surface of the cells. Other data support this conclu- 
sion. The addition of exogenous S-adenosylhomo- 
cysteine (3.5 PM), a competitive inhibitor of methyl- 
ation by S-adenosylmethionine [34], markedly 
inhibited product formation (Table 1). Neither S- 
adenosylmethionine nor S-adenosylhomocysteine 
penetrates readily into cells. The possibility that the 
reaction nonetheless reflected uptake of radioactive 
S-adenosylmethionine [35] was examined by com- 
paring the yields of nonpolar product [mostly 2- 
(methylthio)-benzothiazole] and polar lipid (pre- 
sumably phospholipid) after incubation with radio- 
active methionine and S-adenosylmethionine (Table 
1). The ratio of nonpolar to polar product was less 
than one to five using [3H]methionine but more than 
eight to one when [‘HISAM was used. These data 
suggest that polar lipid was formed preferentially 
from intracellular S-adenosylmethionine (syn- 
thesized from methionine) whereas nonpolar prod- 
uct was formed preferentially from extracellular S- 
adenosylmethionine. Finally, if methylation of 2- 
thiobenzothiazole occurs on the surface of the cells, 
then both the substrate and the product should be 
in the medium. The extracellular location of the 
substrate was described above. Using rat basophilic 
cells (which can be washed), we found that the 
methylated thiol formed upon incubation with 
[3H]methionine in enriched medium was not present 
in the cells themselves but was present in the medium 
(Fig. 5). The cells did not make this nonpolar product 
upon incubation in Tyrode’s solution. 

Taken together, these results suggest the presence 
of a thiol-S-methyltransferase in retina, parotid, and 
basophilic leukemia cells, which is, at least in part, 
able to use extracellular or surface-bound substrates. 
In view of the suggested role of this enzyme in 
detoxication [36], this ability is intriguing. The pres- 
ence of S-adenosylmethionine in plasma [37] 
together with the methyltransferase on the extra- 
cellular surface of cells would make it possible to 
“detoxify” the reactive thiol group before the lipo- 
philic compounds penetrate into the cells. 

In the context of endogenous lipid methylation, 
methylthiobenzothiazole must be considered an 

interfering substance. It can be avoided by (1) incu- 
bating cells in balanced salt solution rather than 
enriched medium, (2) washing the cells, and (3) 
thorough drying of extracts. Adequacy of avoidance 
or removal can be checked by HPLC, which readily 
distinguishes methylthiobenzothiazole from the non- 
polar methylated lipids formed endogenously by 
whole cells and homogenates. 

Using these approaches we have demonstrated 
that ubiquinone-9 is the major methylated product 
made by whole RBL cells, but not by retina or 
minced parotid. Significant formation of this product 
may require growing cells. Fatty acid methyl esters, 
on the other hand, were the major nonpolar meth- 
ylated lipids formed by homogenates of cells like 
RBL, retina, parotid (unpublished observations) and 
lung [4]. They are also formed by whole cells. Non- 
polar lipids constitute a significant portion of the 
methylated lipid products formed upon incubation 
of cells, tissues, and homogenates with radioactive 
methionine or S-adenosylmethionine. They may 
contribute to some of the effects of methylation on 
cellular processes. 
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