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A set of tables is presented for predicting the position of a glycogen
particle in linear glycerol density gradient centrifugation. Data about
the size and sedimentation coefficient are given.

INTRODUCTION

Several gradient formers, including sucrose, Ficoll and caesium chloride,
have been used as media for density gradient centrifugation. For sucrose,
the mathematical treatment of fractions has been established.! We have
used glycerol as a medium for density gradient centrifugation because its
properties make it convenient for work with polysacharides.

This paper presents tables by means of which the time required for any
glycogen particle to move a given distance at a given rate of rotation can
be calculated if a glycerol density gradient is used.

'The computation has been made under the assumption that the glycerol
concentration varies linearly with the distance from the centre of rotation.
The rate of sedimentation varies directly with the density difference be-
tween particle and solution, and inversely with solution viscosity.

If we think of a glycogen particle moving from one glycerol concentration
to another, we can specify that the linear glycerol distribution passes
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through points (ry, zl) and (ry, 29); generally, the top and the bottom of the
gradient at the meniscus and bottom of the tube, although any two positions
in the gradient can be used. Let z, be the (extrapolated) value which z would
have at r = 0. This consideration follows the procedure of McEwen:!
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A convenient form for computing z, is obtained by linear extrapolation:

21rg — 29I
Zp=——
ro—n

Generally, z, will have a negative value but in cases of shallow gradients
and small radii it can be positive.

EXPERIMENTAL

Glycogen was isolated from livers of twelve Wistar rats by a procedure using
45% phenol and then purified by Sevag's procedure using a chloroform-octanol mix-
ture. All particles above 30 s were sedimented at 300,000 x g for two hours in a pre-
paratory rotor with 2 = 61 (& = (Inrmax — Inrmin)/ ®2) and lighter particles were dis-
carded. After precipitation of glycogen from aqueous solution by ethanol addition,
glycogen was dissolved in water and layered over a 10-30 per cent glycerol gradient.
Centrifugation lasted 23 minutes at 20,000 rpm in a 3 x 35 ml rotor of a Janetzky
MLW ultracentrifuge VAC 602. Fractions of polydispersed glycogen were isolated by
pipetting fraction solutions in glycerol into ethanol at —20 °C with some LiCl added.
The concentration of glycerol was assessed using Abbe's refractometer.

Eleven fractions were isolated, the heaviest being the sediment at the bottom
of the tube. therature data were used for glycogen partial specific volume
(v8=0.63 x 1023 m /kg) glycogen density (p = 1630 kg/m ) and diffusion coefficients
as cited by Geddes. 4

RESULTS AND DISCUSSION

Table I represents the numerical integration shown in Eq. (1) by Simp-
son's rule using concentration intervals of 1% for glycogen centrifugation in
glycerol density gradient at 5 °C for different rotor geometries (z;). Numeri-
cal value for the right hand side in Eq. (1) is obtained as a difference of the
table entries for z, and z;.

By using data from this Table, a glycerol gradient can be used in any swing-
out rotor to estimate the sedimentation of glycogen through the gradient.
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Integral values for z; = ~0.405 (our rotor 3 x 35 ml) in Eq. (1) determine sg.
Average molecular weights of the fractions can be calculated by using the
Svedberg formula:*

RT sy

Ms® =5 i)

and Brammer's formula:®
My(B) = 5V10 -1022 . 5,3/2

Effective radii of spherical glycogen particles were calculated by Stokes' formula:®

SMyv, 1/3
ey

for both My(B) and My(S).

In Table II, the results of experiments and calculations for glycogen
preparations centrifuged through a linear glycerol gradient are presented.

The tables can be used to predict the position of material of a given sedi-
mentation coefficient and density, or, alternatively, the sedimentation coef-
ficient can be calculated from the measured position of the fraction.
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SAZETAK

Odredivanje sedimentacije glikogena u linearnom gradijentu
koncentracije otopine glicerola

Aleksandar Lutkié, Nenad Kriul i Nenad Antonié

Dane su tablice za proradun vremena potrebnog da pri centrifugiranju éestica
glikogena proputuje kroz linearni gradijent koncentracije glicerola od jedne zone do
druge. Za svaku éesticu daju se podaci o njezinoj veliéini i sedimentacijskom koefi-
cijentu.
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