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Supplement S1. Calculating the Number of Phospholipids

The core volume Vc of a lipoprotein particle results from the number of neutral lipids ni (i = C, T) and their molecular
volume mvi (in ml/mol) divided by the Avogadro constant L (6.022 · 10

23 mol−1) and is given as nm3 per particle.

Vc = ∑
i={C,T}

nimvi ·
1021

L
(1)

From the core volume the core radius rc (in nm) can be calculated as follows. The surface radius rs is assumed to have a
fixed volume of 2nm [1]

rc =
3

√

3

4
·
Vc
π

(2)

The surface volume Vs (in ml/mol) is then determined as:

Vs = 4 · π · r2c · rs ·
L

1021
(3)

The surface of a lipoprotein is predominantly occupied by apolipoproteins and phospholipids. Thus, the surface volume
occupied by phospholipids VP is estimated as the difference of the total surface volume Vs and the surface volume
already filled with apolipoproteins VAP.

VAP = ∑
i={A,B,E}

nimvi (4)

VP = Vs −VAP (5)

Subsequently, the number of phospholipid molecules nP is calculated.

nP =
VP
mvP

(6)

In the end, the density is recalculated by adding the weight and the volume for the phospholipid content.

d =
∑ nimwi + npmwp

∑ nimvi + npmvp
(7)
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