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Our centrifugation protocol comprises 4 pre-preparation steps:
1. at 400 x g (5 min, 4°C)

2. 4,000 x g (20 min, 4°C)

3. 7,000 x g (20 min, 4°C)

to remove remaining cells and cellular debris

and one final centrifugation | for ectosome sedimentation at 18,000 x g (20 min, 4°C).
This protocol has been designed and optimized after theoretical considerations, based on the
model proposed by Livshits et al. (2015) in their paper [1].

During centrifugation at angular velocity w, three forces act on a mass particle m:

1. Centrifugal force: F = mw?R

2. Dynamic friction (Stokes force) T =-6mnrev

3. Buoyancy force: W = Vpsona

The condition of force balance F + W + T = 0 leads to the following equation (Svedberg

equation):

dR d? )
V= E = geffﬁ(p — Psow); Geffr = W R €y

where:
m molecular mass Vv molecule volume
w angular velocity Psolv  SOlvent density
R distance from the axis of rotation a centrifugal acceleration
n lepkos¢ dynamiczna medium ds the Stokes diameter (dynamic
re molecule radius (sphere) dimeter),
Y molecule sedimentation velocity o} protein density

Equation (1) can be written in the following form:

dR AR 1= w?d? ( ) )
dt - ) - 1877 P Psolv ( )
Then its solution is as follows
R(t) = R(0)e?t 3)

Based on the above equation and geometric relationships for the fixed angle A27-8x50

rotor Livshits et al. (2015) determined the “efficiency” parameter of the centrifugation process



Pelleted(d) i.e. a fraction of particles of a given diameter d which after time t travels the distance

Lsea [1]. We can call this fraction as an enriched fraction

2
Pelleted(d) = —| arcsin

I

Calculator: http://vesicles.niifhm.ru/index.php?do=1

Suppl. Table 1. Centrifugation parameters for the Sorvall LYNX centrifuge (Thermo
Scientific) equipped with the fixed angle A27-8x50 rotor (Thermo Scientific)

A27-8x50
Rmin [Mmm] 33
Rmax [mm] 107
CAN 34
tube dimension @ [mm] 29
o [g/cm?] 1.1+13
Psolv [g/cm?] 1.0
N [cP] 1.0+15
RCF 18 000 g
T [min] 20, 90

Rmin  minimal rotor radius

Rmax  maximal rotor radius

6 rotor angle

Psoiv  Solvent density

RCF relative centrifugation force [g]
n dynamic solvent viscosity

T centrifugation time

(4)

According to this calculations the enrichment of pellet with soluble/secretory proteins in their

average molecular mass around 60kDa (e.g. albumin 63 kDa) is about 0 to 1%, depending on

assumed p protein density (1.22 to 1.43 g/cm3) [2,3]. If the duration of the centrifugation

process is extended to 90 min (more 4 times) protein enrichment will achieve 3% (Suppl Table

2). Cut off ds is a molecule (protein) dimension to sediment 100% of protein molecules in those

centrifugation conditions.


http://vesicles.niifhm.ru/index.php?do=1

Supplementary Table 2. Calculated protein enrichment in different centrifugation time for

typical human plasma proteins

p [g/cm3] Cut off ds Albumin enrichment [%] | Fibrinogen enrichment
[%]

Centrifugation time 20 min

1,22 [2] 142 0 3
1,35 [4] 113 0 5
1,43 [3] 102 1 6

Centrifugation time 90 min

1,22[2] 67 1 13
1,35 [4] 53 2 21
1,43 [3] 48 3 25

ds the Stokes diameter (dynamic dimeter), calculated for albumin (7.1 nm) and fibrinogen
(21.5 nm) [4]
p protein density
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