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Note 

Anomalous thin-layer chromatography of doiichol phosphate mannose in the 
presence of microsomal lipids 

When preparations of pig liver microsonics are incubated with guanosine-Y- 

diphosphate [‘T]mannose, 01‘ high specilic activity, under appropriate conditions up 
IO 7O:‘J ofthe radimctivity can be recovered as a lipid-soluble con~po~~nd. It has been 
established that this con~pound is dolichol phosphate n~annose (DPM, structure I)‘-‘. 
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Structure I 

It acts in several systems 3s an intcrnicdiate in the mannos_vl~ltion ofgl~coproteins’-“-J. 
AlthougIl the level of incorporation of radioactivity is high the molar quantity of 
DPM tbrmed is low and the product represents a quantitativel_v very minor compo- 
nent of the extractable lipid. Thin-layer chromatograph_v of lipid estracts of micrq- 
songs has been an important aspect of the chrrtcuxization of the radioactive prod- 
tact. III the course ot‘ rnm~ chromato~raphic studies of the product vie have become 
aware of appmently anomalous R, values and multiplicity of radioactive spots. We 
are reporting here the results of some of these studies partly because they have an 
intrinsic interest themselves. partly because they may help others avoid what can be 
;L very confusing situation and parth because the discovery of other lipid-soluble 
products from guttnosiue-5’-diphosphate (GDP) mannose and which probably con- 
tain dolicliol presents 3 greater need l-m- caution in intcrprcting chromatogrrlphic 
data of compounds of this type. 

ESPERlXlEXT.-\L 

Pig liver microsomes \vere prepared and incubated with GDP [L!-‘JC]nxm~ose 

(0_05,Li. 03 nmoles) as described previously’_ After 5 nlin the incubation \‘;‘a~ halted 
by the addition of 2 1111 of chloroform-metli~n~~l (2: 1) and 1 ml of water to 0.225 ml 
oT the incubation mixture. After thorough mising on :I Vortex miser the niisture was 
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scparnted by low-speed cenrrilirgntion into an upper aqueous layer and 9 lower 
clrlorol-orn~ Iaver with an interphase of insoluble protein. The cl~loroforn~ layer was 
removed and the protein layer was extracted twice more in ;I simihr wx_v. The bulked 
clAx-ol~xn~ t’stracts were x1s11ed twice \vith each time 4 ml 01‘ water_ The washed 
clhrol-orn~ estrxts were then mken to dryness under nitrogen md \i-erc stored at 
-_20= 

Thin layers (0.25 rum) of Kiesel~el G (Merck, DrIrInsttIdt, G.F.R.) mxre lx-e- 
pared on glass plates (20 :- 20 cm). The adsorbent was acthxted by heating at 120 ’ 
for JO min. Lipid tiactions \vere dissolved in chloroform-methanol (2 I 1) at 3 concen- 

tration such th app!ictttion of IOpl ofsolution as a single spot applied the appropri- 
;~tc ;mwnt ot‘t~~i~d lipid (see Table I). Chromato~rtlph~ proceeded until the solvent 
front had travelled appros. 15 cm. Solvent s_vstems used uwe: (A) diisobutyl kImit‘- 

acetic acid-mxter (20:15:2): (B) 
(72). 

The posirion using ;I 
RTLS-IA radioactivity scanner (Panas Equipment_ Grcar Britain) 

spray reagent’ detect the prcwnce 01‘ 

unlab&zd lipids stttincd 

TXBLE 1 
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RESULTS AND DISCUSSION 

Typical RF ~~ILICS of dofichof phospf~atc [“‘C]mannosc ([“C]DPM) in the 
presence of crude lipid estracted from PI,- -CT liver niicrosonics are shown in Table 1. It 
can be seen that in systems A and C an increase in loadin, 0 of the chromatogmm 
rcxfify resulted in the [“C]DPivI chromato~_raphin, L _ ‘1 -IS two distinct bands. The sfc>iver 
running of these two peaks \vhich \v;is absent at the fo\vest foadin, cr of lipid in s_vsttni 
A and only present in trace amounts in system C, increased \vith loading am! i:l nxmv 

cases became the major rrid ioactive area on the cfiromato~rann. 
System B was less susceptible to the increased loading plienomennn ;i!thnitgli 

tscessive foacfing resulted in the appearance ol‘a second banrt. Another charucterist ic 
ti-aturc of the foxfin~ efii-ct in this system w;is tlirir the increased loading caused the 
single band_ and also the second band when it appeared to streak markedly from the 
eifges of tfle band. This gave an esrrsgernted fiorsesfioe appearance to tf:e darkened 
;ire;ts of the ~tiitor~idio~r~ims. Staining 01‘ the cflron~ato~r~tms sho\ved no ecfuivafent 
sirwaking of Iflose lipids \\-hicli \vcrc srailxrl. and ;t regular disrrihurion was 0b- 
servecf. It was noticed. that [‘YI]DPM. \vfiicfi ~3s present in amounts too fwv to 
be c!etecteJ by the stain (fess tfun 30 rig/m,, ~7 total lipid)_ \v;is not associated \vith an> 
of the stained lipid in the fixv-loafed clirclmatn~rnms. Furtl:erniore. 3s the Inxfing 
incre:tsed :md the cf~romata~rapl~ic pattern of the DPM altered_ the Df’;kl hecame 
:tssociatccf lx itli stained i~nl;ibellecf lipid. and there \viis smile streaking of !fw latter. 
fx!rticufarfy in :issociation \vith the second and ttistcr running rariioactiv~ penk. 

It is inrcr~sting that in svsteni 13 the second hand ~vas of higher K,; than the 
norniaf position m hcrcas in svstctns _A and C the ne\v band \\a5 ~~l‘lw~er I?,. It :tfy~t‘ars 
that in the increased 1o:ding sitmtion the [*JC]DPXI tentfs to Ibrm ;t physicnf cc~nlf~fcs 
\\-itfi other fipkfs in the misture and that wnir <>I‘ it trat.vf5 3s this comf3fes during 
cf~ron~ato~r;ipf~~_ In systtxx A mlci C the compfes is nwre fwf:w tfxn [‘“C]DPhl its;cft‘ 
hit in system B tfie complcs (not necessarily the same comf~les 3s in systems A :lnd C) is 
fess polar than [“C]DPM itself. It may be referant that both dofici~of and [“C]DPXf 
arc mucfi fess sofuhfe in solsent systems A and C than in B. Possibfx in s_vstcms A and 

C rlic non-p0far dolicliol side chain is inncrnmost in the coniplcs and the polar end 01‘ 
tfle 11~~~1wu!e is cspnsed. ~vf~cress in s?stcm B the reverse ;trr;tngement occurs. 

That the elIi_ct \v;is due to a pfiysicaf conipfcsing and .tfiat no irreversible 
clicniicrif cfiangc IiaJ occurred \v;is sfiown by t\~o-diruensiunal cfiromnti~~raf-,f~~ of 
intcrmcJiatc qumltities 4‘ lipid containing [“C]DPM. L!sing system B Km- the tirst 
dinlension _ all of tfle rdioactivity travelfed as one co1npo~111~1 (Tabf~ I) :mJ \V:K pre- 
sumably not complescd to other fif~ids. On usin, 0 systems A or C hr the seconcf 
Jimension K!W [“C]DPM cf~romato~r~tphed na-rnally (see Table II j. 

Another metlid that w;ks st~cccsstitl in removing the conipksing lipid frtw lllc 
[lJC]DPM \~a?; mild treatment \vith afkt~fi. The treatment is sutlkient to deac~fate 
most esters but is \vitfwut elti-ct on [“C]DPM (rd_ 1 ). Foffo\ving this treatnient the 
[Y]DPM c!~ro~nato~rapheJ normafl_v (Table II). 

It is COII~I~OI~ practice to use TLC of lipid estrxts ot‘ microsonws previously 

incubated with GDP [lfC]nxmnose in order to estabfisf~ the presence of‘ [“C]DPM by 
observ:ition of ” C at appropriate R, values. It can be used lilrtfwr to distinguisfl 
bet\vcen DPkI and a second tnnnnosyfated fipid7_ The R,.- values cd‘ this second lipid 
are 0.05, 0.05 ~md 0.13 in systems A, B and C respectiveI?“_ Clearly to :I\-ok! confilsion 
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TABLE II 

TYPICAL R, VALUES (r’ 0.05) OF DOLICHOL PHOSPHATE MANNOSE PRESENT IN 
INTERMEDIATE QUANTITiES (SEE TABLE I) OF THE TOTAL LIPID EXTRACT OF PIG 
LIVER ENDOPLASMIC RETICULUM AFTER TREATMENT OF THE LIPID EXTRACT 

System 

A ho 0.40 
B 030 O-30 
C (not dcrerminc2) 0.62 

it is essential either to use only low loadings of lipid or, if the specific radioactivity of 
the extract precludes this, to carry out a prior step of purification. Effective pretreat- 
ment as shown here, can be TLC in system B or mild alkali treatment_ Pretreatment 
in the form of column chromatography on DEAE-cellulose acetate6 appears also to 
be effective- 

The incorporation of [‘Y]mannose into lipid from GDP [*JC]mannose by 
mztmmzlkm microsomes is frequently sufficiently hi_gb (IO-70 7;) to allow detection of 
“C on chromatoorams with low loadings of lipid_ The problem is more serious with = 
other sugars such as giucose and N-acetyl glucosamine which in these systems arc 
transferred from the appropriate nucleotide diphosphate sugar to lipid much less 
efkientIy3*9_ The corresponding glycosyktted lipids appear to behave similarly to 
DPM in the TLC systems described_ 
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