
…

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

1 di 29 10/12/2021, 06:53



Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

2 di 29 10/12/2021, 06:53



“

”

–

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

3 di 29 10/12/2021, 06:53



–

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

4 di 29 10/12/2021, 06:53



–

−

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

5 di 29 10/12/2021, 06:53



–

μ

γ

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

6 di 29 10/12/2021, 06:53



μ

μ

μ μ μ

μ

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

7 di 29 10/12/2021, 06:53



−

α γ

™

ε

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

8 di 29 10/12/2021, 06:53



μ

β

β

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

9 di 29 10/12/2021, 06:53



“ ”

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

10 di 29 10/12/2021, 06:53



–

– –

–

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

11 di 29 10/12/2021, 06:53



Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

12 di 29 10/12/2021, 06:53



−

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

13 di 29 10/12/2021, 06:53



Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

14 di 29 10/12/2021, 06:53



Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

15 di 29 10/12/2021, 06:53



’

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

16 di 29 10/12/2021, 06:53



−

α

γ

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

17 di 29 10/12/2021, 06:53



Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

18 di 29 10/12/2021, 06:53



–

–

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

19 di 29 10/12/2021, 06:53



Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

20 di 29 10/12/2021, 06:53



’

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

21 di 29 10/12/2021, 06:53



Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

22 di 29 10/12/2021, 06:53



–

–

–

–

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

23 di 29 10/12/2021, 06:53



Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

24 di 29 10/12/2021, 06:53



Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

25 di 29 10/12/2021, 06:53



–

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

26 di 29 10/12/2021, 06:53



–

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

27 di 29 10/12/2021, 06:53



–

Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

28 di 29 10/12/2021, 06:53



Micronutritional supplementation with a holoBLG‐based FSMP (food f... https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/cea...

29 di 29 10/12/2021, 06:53



Afify SM et al.   holoBLG lozenge protects against allergies 

 1

Micronutritional supplementation with a holoBLG based FSMP (food for specific 1 
medical purposes)-lozenge alleviates allergic symptoms in BALB/c mice: Imitating the 2 
protective farm effect  3 
 4 
Running title: holoBLG lozenge protects against allergies 5 
 6 
Sheriene Moussa Afify1,2,3, Andreas Regner1, Luis F. Pacios4, Bart R. Blokhuis5, Sebastian A. 7 
Jensen2, Frank A. Redegeld5, Isabella Pali-Schöll1,2, Karin Hufnagl1, Rodolfo Bianchini1, 8 
Sonja Guethoff6,7, Matthias F. Kramer6,7, Alessandro Fiocchi8, Zdenek Dvorak9, Erika 9 
Jensen-Jarolim1,2,10, Franziska Roth-Walter1,2* 10 
 11 
SUPPORTING INFORMATION 12 
Figure S1 BLG binds iron(epicatechin)3 complexes. 13 
Figure S2 Cytokines of stimulated splenocytes. 14 
Figure S3 T cell phenotypes of stimulated PBMCs. 15 
Figure S4 Cytokines of stimulated PBMCs. 16 
 17 
 18 
 19 

20 



Afify SM et al.   holoBLG lozenge protects against allergies 

 2

  1 
 2 
Figure S1 3 

 4 
Figure S1. BLG binds iron(epicatechin)3 complexes. Structure of BLG-with Fe(epicatechin)3 5 
complex as cartoon (left) and molecular surface (right) at the same orientation. 6 
Fe(epicatechin)3 is depicted as sticks with carbons in cyan and oxygens in red. Iron atom is 7 
represented as a grey sphere. Major B-cell epitope 1 (75-85) and epitope 2 (127-144) are 8 
marked in marine blue and light blue, respectively. The T-cell epitope (101-112) is marked in 9 
green. Residues within a 3.5 Å distance from any atom of Fe(epicatechin)3 are shown as 10 
sticks with carbons in pink. Four residues within a 3.0 Å distance from any atom of 11 
Fe(epicatechin)3 (56, 70, 105, and 120) are shown as sticks with carbons in deep red. Two 12 
residues of B-cell epitope 1 that flank the entrance to the binding site (I84 and D85) are also 13 
shown as sticks with carbons in marine blue. 14 
 15 

16 

Major B cell epitopes: 75-85, 127-144 

Major T cell epitope: 101-112

Residues at 3.5 Å or 3 Å: 
39, 41, 56, 58, 69, 70, 71, 87, 92, 105, 120
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  1 
Figure S2 2 

 3 
Figure S2. Cytokines of stimulated splenocytes. Splenocytes of naïve (n=6), or Bet v 1- and 4 
BLG-double sensitized mice orally treated either with verum (n=8), or placebo lozenge 5 
(n=8), were stimulated for 72h with (a) 25µg/ml BLG or (b) 25µg/ml Bet v 1 before 6 

supernatants were assessed for IFN-, IL-10, IL-5 and IL-13. Representative data from two 7 
independent experiments are shown. Groups were compared by one-way ANOVA following 8 
Tukey’s multiple comparisons test, Mean ± SEM; ***P<0.001, ****P<0.000. 9 
 10 
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Figure S3 1 

 2 
Figure S3. Impact of holoBLG- stimulation of peripheral blood mononuclear cells on T cells. 3 
Flowcytometric analyses of PBMCs (n=16) stimulated with medium, iron-catechine alone or 4 
with BLG (holoBLG) or BLG alone (apoBLG) overnight in iron-free media. (a) the relative 5 
number of CD3+CD4+ cells and (e) Calcein MFI of CD3+CD4+ cells as well as (f) n-fold 6 
expression of CD25+CD127-cells in CD3+CD4+ cells compared to cells incubated to 7 
medium alone.  Groups were compared by repeated measures one-way ANOVA following 8 
the Tukey multiple comparisons test. *P < 0.05; ***P < 0.001; ****P < 0.0001; ns = non-9 
significant.  10 

11 
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Figure S4 1 

 2 
Figure S4.  Cytokines of stimulated PBMCs. PBMCs from 16 pollen allergic donors were 3 
incubated overnight in iron-free media after being stimulated with apo-BLG or holo-BLG. 4 

Multiplex-analysis of (a) IL-4, (b) IL-5, (c) IL-10, (d) TNF-, (e) IL-6 and (f) IFN-γ 5 
concentrations in supernatants of stimulated PBMCs. Groups were compared by repeated 6 
measured one-way ANOVA following the Tukey multiple comparisons test. ***P < 0.001; 7 
****P < 0.0001; ns = non-significant. 8 
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