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Sevaxal 5ubceﬂuﬁm fmmmnmmn pmc:eﬂums have

"bef:n described for separating platelet organclles fzom -

‘homogerates prepared in isotonic sucrose. These frac
Honations usually produce a solubls p}mse alow den-
sity particulate fraction containing membrang vesicies,
and a heavier, granular fraction contaiving the mito-
chondria, amine-storage bodies and the lysosome-like
organalles [1—4] . The platelet membrane fractions

“so preparsd, although essenﬁa}ly free of pranuiar orpa-
nellzs, are @enam]ly 511l heterogenous since they are
derived probably fzom both the outer membrane of
_the cell and the exiensive complex of intracellular -
membranes that platelsts ars knova to contain [5].

-1In this vcmnmumcan oh, 71 35 shown Thai platelet
membrane fractions pxepared by tube seCrose dansﬁy

gradient centiifugation can be seperated frr-iher i5to -
two sitbfractions of membrane vesicles by zonal gra-

ient cemnfugaimn in the ‘B 14’ titanium rotor. This

‘sm dy also shows that each: of these membrane :su‘bfrac- :

“tions has asactra"teﬁ with it one of two disting: .
phDSphOdiBstzmse @ctwmbs hcih of sshich are iden-

Ilabellmg the p]ate]e% surface beforz- “hemogenisation,

“using a * **jodide-labelled anti-plateles membrans anti-

,bod}g and also by: iodination using; 2 lictoperox: :Iase— -
’g‘xucose oxidase, procedure {6} it has | teen demenstrz

. 1ed ﬂmt the lower density miembrane subfraction cnn- -
taa:ns Su;tfaae— derived components. This fraction is rich-
sina phc.:phodxestem as

- 7.3y using a M.S.3

'ach’my may ha;e cmwdezzb]e va]ue asa p,aulim Sur-

faca memybrane marker,

2. Exﬁerimeniéj

The pranedure for the 1501&11011 of pi at-ale“ta from

- freshly coliected pip Biood, and their homspenisation

in 0.3 M sucrose {buffered with 5 M Tris—HCI, pH
1op-grive hnmugemaex, Bas bezn
described earlier by Harris and Crawferd [2]. Their

~ methed for subeellular fractionation of the homoge-

naies has been modified siighily as follows:

~ Platelet homogenate {ca. 12 ml) was layered Dn‘?o
susross gradients prepared in 35 mi BLS.E. pml‘fca;rbm_
nate tubes by successively layenﬂg 1 mi of 2.0 M su-

. CTOSE, 4mil edch of 1.4 M, 1.2 M, 1.6 M, 0.8 ¥ and 0.6
" M sucrose and finally 2wl of 0.4 M sueiose. All sn-
~ crose solurions were buffered with 5 md Tris—-HCI,
. pEIT ']""1:—: abar
O3 X40mi
By

were centrifoged o the M2 E.
T} SWing Dut rotor at 50 DOO, gaf for 3 hr f\t .

The membrane fa’a;imm fmm Tr}lescz gradiem sepa--

. rations (upper partimiate zone) were pm}]ﬂﬁ diluted
tifiable in the original membrane fractioni. Furthier; by -

2:1 with 5 mM- Tns——HCL pH 4, and @ :..')ml alhquj;.

" was anphesi 1o 2 500 mi Yineor gract;eﬂ o 18-36%
~ L wiw sucrose (pi 7.4) 1 in the M.S.E. titzniom ‘B.14°

zomal 1oius A cushion of 60% wiw sicrese andah |
overlay of 40 ml 5% wiw sucrose were nsed, The micr. -

i ; was c@ntnfugcﬁ 8147 000 :rﬂw‘mm for 1E hr -a.t 4 C
. anﬂ 70 ml Fractions wers collgcted

. “t} umm bm{p mm yh-eny]) o

s lm fr ctmn was p:er:ared as nda;crbed b;, Nami 7}

For the Jmmuﬂo?hemmj hbaLng, a }amma-o% obua




B
el .'memb ne fractions were assayed for the foliowxng
2 phos _hodlesterase (PDE) acting on bis-
‘ f‘(p-xutrophenyl) ‘phosphate at pH:5.5 [9], phospho-

.. -diesterase activity towards s -thymldine-p-mtrophenyl
_phosphate at pH 7.9 (both-these PDE activities were
‘determined by p-nitrophenol liberation), N-acetyl-B-
'glucosammldase [10} and succinate dehydrogenase

[11]. Protein was determined by the method of Lowry
et al. {12}; zon: | fractions were diluted 1:10 to over
come the interf rence by sucrose. Sucrose densities
were measured t 0°C using an Abbé refractometer.
The membrme subfractions were dialysed extensi-
. Tris—-HCI -pH 74,10 remove su-.

‘ Cﬂm_m:[ minf mg profents-e

k . RELITEN dc {coul
dnm. o

Fraclmn"Nn‘ SRR

' tone»-acetaté buffer for 1 hr,‘ dehydrated through il
' cohol and propyiene oxide and embedded in Araldite.
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: 3. Rexults

Aﬁez tube ‘ﬂenslty gramem ce—nnfu gamm of plaie- -

:Jf:"t homogenates the membrane fraction located in the *
‘upper ‘of the two mujorx parhculaﬁe Zonas at 2 d&msuy
Tempeof 1,100—1-150. (This corresponds 1o zone B :
of the Harns and Crawfcad procedure [2].) 7 This mem-
~ brang fraction is low in acid hydroldses and mito-
whondrizl yharker enzyme activities (1able 1) but has
- Inigh leveis of (e two pmosp}m&res‘t?mse activitkes,
@ .ch showing 3—4 Fold increases in upEC]ﬁE aclmw
_ mlatwe to the homogenute.
“When this eembrane fraction was sub_]ected to -
‘farther contrifugation in the *B 14° zonal motor the
two phosphodicsierase aclivities were then tesolved
‘clearly from each other as llusirated in fig. 1. The peak

Df the 'bxs-(p—mtmphenyl“ jp}msphat* PD}E acnﬂty
(:r\embrane subfraction I) located in the range 24—23%

- wiw sacrose {density) 1.105—1.110) and the 5 ~thymi-
i _'dme-p—m*ropheny] phosphate PDE peak {subfraction
M) ocouzred in the range 32—33% wiw sucrose {den
sity 1.140-1. 150). The two PDE activities at their
' respectivespeaks each showed 2—-3—foid purification

with zespect 1o the whole membrane fraction {22ble 1)

_zmd 6—8-fold meJCnﬂDﬂ relaiive 10 the homngenate.

The. drstﬂbuhﬂﬁ of AL acerya-ﬁ»gaﬁscsa’mmﬁase Ac-
tivity, which we found to be rrpreseniative of sexeral

* platelet glycosidases, indicates that the activity of this
_enzyme in the whale membrans fraction is derived

prnbab]v from residual scluble. phase material, since
there was negligible activits ;.5’ amociated with the twao
subfractions: There was ro densctable sucrinste dehv-
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[a) subfmx:tmn I; (b) subfraction I1.

°

' drogenase activity in the zonal fractions. .
©FElectron micrographs {fiz, 2) of the fractions _
corresprnding to the peaks of the two PDE zctivilies-

‘ ‘showed *hat both subfractions consisted of small mene
: brzme vesicles with no nbvious morpholvmg:cal mfferen» L

ces’ “betwzen Ihem, and the mugma] membrana frac~
. tion.’ '
The: datain fij g 1 has been taken fmm an’

" The results of a similar experiment, using a platelet -

: ]Oﬂlm‘ :
_ ’y-glnbahn ]aballmg e}apeywment #nd it can be'sesn that -
“the distribution of the ***iodide Tabel followsd closely - -
that of the bxs—(p-mtmpheny}) phosphate PDE activity.

i hmmogenare m Whlch approx“ QD% n[w, w} 0 1he ce]ls -

that the two phosphodiesterase activities were again
- well resolved and located in the same density ranges.
“asin the previous expenment The distribution of this |
12350dide label also coincided closaly with the distrd.
*bution of the b15~ \p-mirouhenyﬁ phosphaie PDB ‘acii-
CWity. L -

The rééuhs m‘” ﬂﬂe delmmmatmm nf ihe wc}m]Esiemi

5 fﬂmphohpmﬁ and protein content of the two subfrac-

tions are. pxesented in table 2. Tt s appamnt thal sub-

_" fmc‘hon Iz Oniams mnxe ’t‘mn iw‘ce as —J:mch mhnlasierm
- and phvsphohp?ﬁ per unit ’weagl‘-i of protein than sub- -
- fraction 11, although both subfractions have a similar.

' molar ratio-of cholestero! to phospholipid. This -

' -”ﬁlfferem:e in the lipid content of the two subfractions .
: prdb bly. accounts for. IhEII Aif

zex:n buoyan t des:lslhes
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Fiz. 3. Zo=nd subfractionation of platslet membranes Inbelled

" with 125indids by the inetoperoxidase provedure. Enzyme )
profiles expressed as specific activity {(pmolevhiimg protein),
{2) », protein; &, sucrose gradient; a, 25 iodide (connts/ming

, mg;pruiém); {b} #, bis-{p-nitrophenyl} phosphate PDEF
o, 5'-thymidine-p-nizrophenyl phosphate PDE.

4. Discussion

. 'The platelst, in addition to a surface membrzne,
contains an extensive compiex of intraceilmlar mem-

“brane structures [5] aad although membrane fuch@m
preparad from platelel homogenates by a smg}e, short
duration tube density gradien? procedure contain sur-

" face membranes, fragments fiom the internal mem-
brene stzociures are abmost ceriginly also present.

Studies of the distribution of suzrface and intracellvlar
membranes in platelet suboellular fractions have been

- complicated by the absence of the well defined marker

“enzyme activities whick have proved mef al in- fr:acm}- :

"‘,nmmns of other cells [2]: : ‘

The %B‘temgenmty of plaiclet mpmbmne frammns

prepared by tube density gradient methods is Hlustra- - -

ted by the isolation of wo distinet subfractions by
. zonal centrifugation as described here, The basis of
"~ this. mabfmctunalmn hes in ﬂse sepm anon of iw*ﬂ ulff‘c-

. FEBS LET"IERS-r -

Spacific  Actmity o)

' blished although *

;3} Day: H. I, Holmsen, H. and Havig, T l19

, Iem phmphos:hesif:rase aztwmes. bmih r:;)f w}m:h Qhe}w
" high spemm: achﬂi]nas in the w?‘ole merpbiane fractiion

~with sespect to the homogs naIe The resulis of the sur-
-face membrane labelling experiments using both the
12530 dide-tabelled -globulin fraction and the laviopero-
Xidase mﬂmaimn procednre support stmn,&y DUr

view that the low density membrane sebfraction {1),

. possessing high specific ectivity for bis-{p-nitrophenyi)
- phosphate phosphodiesterase, is derived mainly from.

the sarface membrane of the cell. Consequertly it
would appear that this phosphodizsierase is a valua-
ble marker enzyme for the future study or su*face—
derived components of platelets.

. “Barber end Jamieson [16] have &nazdieh two mern-
brane fractions from zn honiogenate of human plate-
leis preprrsd by 2 gycerol-loading technique. However,

 both fractions showed high relative spacific activities

fof bisyp-nitrophenyl) phozsphate PDE znd sinee beth
wers leballed by 2 lactoperoxidase iodination roce-
dure {17], it would appear thet thess two membrane
fractions conten=a surface membrane ﬂe]vernemas

The precise onigin of the higher dznsity membrane
subfraction (11) rivh in 5'-ihymidine- p-nitrophenyl
phosphste phospkodiesterase activity, obtained by the
zonal fractionation described here, has not been esta-
is reasonable 10 conclude that it is
denved from intra-elluiar membranes. The naturaily
occurrng substraies for the 1wo phosplrodiesterase ac-
tivities used in this stedy have vet 1o be determined.
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