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Letters 
P r o b e s  o f  t h e  d i s t r ibu t ion  of phosphoUpids in endoplasmic phosphatidylcholineS, 9. These results 

reticulum membranes suggest that phosphatidylethanolamine 
is initially synthesized at the outer leaflet 

In a recent T I B S  article 1 Dr Van Meer hydrolysis of the outer leaflet head of the membrane bilayer and rapidly 
criticizes the use of phospholipase C groups. Unfortunately it has not been equilibrates with the inner leaflet. This 
as a probe for the distribution of possible to prepare inside-out vesicles of is also consistent with the site of the 
phospholipids across the endoplasmic ER. However, thereis evidence suggest- enzymes involved in the biosynthesis of 
reticulum (ER) membrane. However, ing that phospholipids are not trans- phospholipids 1°. These results would be 
there is a considerable amount of experi- located by phospholipase C treatment difficult to interpret if phospholipase C 
mental evidence using this probe which and therefore that these membranes may or TNBS caused extensive rearrange- 
is difficult to dismiss completely as also be stabilized. Phosphohpase C ment of phospholipids which would 
artefactual. Phospholipase C hydrolyses hydrolyses approximately 30% of the obliterate any differences in the labelling 
approximately 50% of the phospholipid phosphatidylethanolamine of closed ER  patterns of phospholipid pools. 
of ER  vesicles. The vesicles remain membranes and TNBS reacts with a simi- 
closed, as indicated by retention of man- lar proportion of this phospholipid. If, References 
nose-6-phosphatase latency, retention of however, the microsomal vesicles are pre- 1 Van Meer, G. (1986) Trends Biochem. Sci. 11, 
soluble protein contents, and appear- treated with phospholipase C the 194-195 
ance in the electron microscope: the amount of phosphatidylethanolamine 2 Higgins, J.A. (1982)J. Ce11Sci. 53,211-225 
bilayer structure is retained in both sec- available for reaction with TNBS is 3 Finean, J. B. and Martonosi, A. (1965) 
tioned material and freeze-fracture reduced in proportion to the extent of Biochim. Biophys. Acta 98,547-553 
preparationsL It is true that more than hydrolysis of the phospholipids 6. 4 Kahlenberg, A., Walker, C. and Rohrlick, R. 
two decades ago it was demonstrated Recently, Olaisson et al. 7 have deter- (1974) Can. J. Biochem. 52,803--806 
that phospholipase C treatment of mined the distribution of phospholipids 5 Sessions, A. and Horovitz, A. F. (1981) FEBS 

Lett. 134, 75--80 
microsomes produces relatively large in gastric mucosal membranes using 6 Higgins, J. A. and Pigott, C. (1982) Biochim. 
diglyceride droplets either associated or phospholipase C (from Clos t r id ium Biophys. Acta. 693,151-158 
separated from the membranes. How- welchi i  or Baci l lus  c e r e u s ) o r T N B S .  The 70laisson, H., Mardh, S. and Arvidson, G. 
ever, the microsomes were derived from membrane vesicles remained closed as (1985) J. Biol. Chem. 260, 11262-11267 
muscle and not liver anddifferentcondi- indicated by electron microscopy or 8 Hutson, J. L. and Higgins, J. A. (1982) 

Biochim. Biophys. Acta 687,247-256 
tions were used 3. Phospholipase C treat- turbidimetry studies and the phospho- 9 Hutson, J. L. and Higgins, J. A. (1985) 
ment of liver microsomes causes several iipids remained in a lamellar ar- Biochim. Biophys. Acta 835,236-243 
morphological changes. Approximately rangement as indicated by 31p-NMR. 10 Bell, R. M., Ballas, L. M. and Coleman, R. A. 
10% of the vesicles exhibit amorphous Thus a variety of different experimental (1981) J. Lipid Res. 22,391-403 
droplets associated with the bilayer, approaches supported their conclusion 
However, the most striking changes are that the membrane is not rearranged by JOAN A. HIGONS 
association of several vesicles so that the probes used. Department of Biochemistry, 
they share a common outer leaflet and Newly synthesized phosphatidyl- University of Sheffield, 
formation of small vesicles apparently by ethanolamine is initially incorporated Sheffield S10 2TN, UK. 
pinching from the microsomes. These into a pool of phospholipid available for JULIE L. HUTSON 
changes are consistent with stabilization hydrolysis by phospholipase C or for Chafing Cross Sunley Research Centre, 
of the membrane bilayer in which the reaction with TNBS and rapidly equili- Lurgan Avenue, 
area of the outer leaflet is reduced com- brates with the remaining pool of London W6 8LW, UK. 
pared with that of the inner leaflet. Thus 
the endoplasmic reticulum membrane 
appears to act as a bilayer couple. 

The most serious artefact that can Reply  from Van Meer 
occur is if the probe used causes re- 
arrangement of the membrane bilayer. The effects of phospholipase C on the should therefore be interpreted with 
This can only be satisfactorily excluded lipid organization in membranes are caution. 
by preparing inside-out vesicles and complex and undefined at the molecular 
demonstrating that the distribution of level. Diglycerides segregate into References 
their phospholipids is the reverse of that membrane associated droplets, massive 1 Finean, J. B. and Martonosi, A. (1965) 
of outside-out vesicles determined under shrinkage of the membrane vesicles Biochim. Biophys. Acta 98,547-553 
the same conditions. Such experiments occurs and fusion intermediates are 2 Coleman, R., Finean, J. B., Knutton, S. and 
have been performed with red blood cell induced during the hydrolysis t-3. These Limbrick, A. R. (1970) Biochim. Biophys. 

Acta 219, 81-92 
membranes using phospholipase C as a observations rule out a simple hydrolysis 3 Higgins, J. A. (1982) J. Cell Sci. 53,211-225 
probe and in myoblasts or fibroblasts of the outer leaflet phospholipids which 
using trinitrobenzene sulphonate would result in vesicles with an intact G. VAN MEER 
(TNBS) 4,5. In these membranes neither internal leaflet of phospholipids and an European Molecular Biology 
phospholipase C nor TNBS causes a external leaflet exclusively consisting of Laboratory, 
rearrangement of the phospholipid and diglycerides. Any findings concerning Postfach 10.2209, 
the bilayer is stabilized in some way after selective hydrolysis by phospholipases C 6900 Heidelberg, FRG. 
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