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S1. Supplementary Material

S1.1. Images of membranes 7C_s and 7C_r captured by light microscopy.
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Figure S1. Images of two randomly selected segments of membrane 7C_s at 50x magnification. The

layers are named in parentheses.
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Figure S2. Images of two randomly selected segments of membrane 7C_s at 50x magnification. The
layers are named in parentheses.
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S51.2. Bradford assay and optical density data
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Figure S3. Bradford assay showing the amount of protein in the retentate and permeate and the
remaining optical density in the retentate of the four membranes during the filtration of fermentation
broth: (a) 7C_s, (b) 7C_r, (c) 1C_MF, and (d) 9C_HF.
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51.3. Calculated resistances caused by filtrations of fermentation broth, K. lactis cells and cell-free medium.

Table S1. Calculated resistances caused by the filtration of the fermentation broth. The values in
parentheses correspond to the fraction of the total resistance. The sum of Rm and Reerm corresponds to
Rferm, tot. The sum of the reversible and irreversible resistance results in Reerm.

Resistance [1 x 1012 m-1]

7C_s 7C r 1C_MF 9C_HF
Reerm, tot 5.04 (100%) 5.52 (100%) 5.38 (100%) 3.81 (100%)
Rm 0.922 (19%) 0.350 (6%) 0.116 (2%) 0.993 (26%)
Reerm 4.05 (81%) 5.17 (94%) 5.26 (98%) 2.82 (74%)
Rterm, irrev 1.90 (38%) 1.33 (24%) 0.120 (2%) 2.52 (66%)
Rferm, rev 2.14 (43%) 3.83 (70%) 5.14 (96%) 0.292 (8%)

Rferm, tot = total resistance; Rm = intrinsic membrane resistance; Rferm = resistance due to fermentation
broth; Reerm, irev = irreversible resistance fraction of Reerm; Rierm, rev = reversible resistance fraction of Reerm.

Table S2. Calculated resistances caused by the filtration of K. lactis cells. The values in parentheses
correspond to the proportion of the total resistance. The sum of Rm and Ryeast corresponds to Ryeast, tot.
The sum of the reversible and irreversible resistance results in Ryeast.

Resistance [1 x 1012 m-1]

7C_s 7C_r
Ryeast, tot 7.08 (100%) 8.79 (100%)
Rm 0.922 (13%) 0.350 (4%)
Ryeast 6.15 (87%) 8.44 (96%)
Ryeast, irrev 1.06 (15%) 1.31 (15%)
Ryeast, rev 5.10 (72%) 7.14 (81%)

Ryeast, ot = total resistance; Rm = intrinsic membrane resistance; Ryeast = resistance due to yeast
components; Ryeast, irrev = irreversible resistance fraction of Ryeast; Ryeast, rev = reversible resistance fraction
of Ryeast.

Table S3. Calculated resistances caused by the filtration of cell-free medium. The values in
parentheses correspond to the proportion of the total resistance. The sum of Rm and Rmedium
corresponds to Rmedium, tot. The sum of the reversible and irreversible resistance results in Rmedium.

Resistance [1 x 102 m-]

7C_s 7C_r
Runedium, tot 3.44 (100%) 3.08 (100%)
Rm 0.922 (27%) 0.350 (11%)
Runedium 2.52 (73%) 2.73 (89%)
Runedium, irrev 1.73 (50%) 0.86 (28%)
Rmedium, rev 0.79 (23%) 1.87 (61%)

Rumedium, tot = total resistance; Rm = intrinsic membrane resistance; Rmedium = resistance due to medium components;
Rumedium, irrev = irreversible resistance fraction of Rmedium; Rmedium, rev = reversible resistance fraction of Rmedium.



