
Table S1. Demographic, clinical and serological characteristics of birch pollen allergic patients and non-allergic subjects 
studied during two pollen seasons. Abbreviations used: A1-A30: birch pollen allergic patients 2019; HS1-HS6: non-allergic 
subjects 2019; B1-B10: birch pollen allergic patients 2021; m: male; f: female;  AD: Atopic dermatitis; A: Asthma; R: Rhinitis; 
C: Conjunctivitis; P: Pollen-food syndrome. Bet v 1-specific IgE levels are shown as international standardized units (ISU) and 
the colour code for specific IgE levels is shown. 

>15  
5 - 15  
1 - 5
0.1 - 1 
< 0.1 

AD – Atopic Dermatitis, A – Asthma, R – Rhinitis, C – Conjunctivitis, P – Pollen-food syndrome



>15  
5 - 15  
1 - 5
0.1 - 1 
< 0.1 

Table S2.  Molecular IgE reactivity profiles determined by ImmunoCAP ISAC for allergic, non-allergic and predominantly Bet v 1-sensitized allergic patients. Shown are 
specific IgE levels for those allergen molecules which were recognized by at least one of the patients. Bet v 1-cross-reactive PR-10 allergens are indicated in orange followed by 
the other allergen molecules in alphabetical order from left to right. Allergen-specific IgE levels are shown as international standardized units (ISU) and the colour code for specific IgE 
levels is shown. 

Sa
m

pl
e

A
ln

 g
 1

A
pi

 g
 1

A
ra

 h
 8

B
et

 v
 1

C
or

 a
 1

.0
10

1

C
or

 a
 1

.0
40

1

G
ly

 m
 4

M
al

 d
 1

Pr
u 

p 
1

A
ct

 d
 8

A
ct

 d
 1

A
ct

 d
 2

A
lt 

a 
1

A
m

b 
a 

1

A
ra

 h
 1

A
ra

 h
 2

A
ra

 h
 9

A
rt

 v
 1

A
rt

 v
 3

B
et

 v
 2

B
et

 v
 4

B
la

 g
 1

C
an

 f 
1

C
an

 f 
2

C
an

 f 
3

C
an

 f 
5

C
he

 a
 1

C
or

 a
 8

C
ry

 j 
1

C
up

 a
 1

C
yn

 d
 1

D
er

 f 
1

D
er

 f 
2

D
er

 p
 1

D
er

 p
 2

Eq
u 

c 
1

Fe
l d

 1

Fe
l d

 4

G
ad

 c
 1

H
ev

 b
 1

H
ev

 b
 3

H
ev

 b
 8

Ju
g 

r 1

Ju
g 

r 2

Ju
g 

r 3

M
er

 a
 1

M
us

 m
 1

M
U

XF
3

Pe
n 

m
 2

Pe
n 

m
 4

Ph
l p

 1

Ph
l p

 1
1

Ph
l p

 1
2

Ph
l p

 2

Ph
l p

 4

Ph
l p

 5

Ph
l p

 6

Pl
a 

a 
3

Pl
a  

l 1

Pr
u 

p 
3

Tr
i a

 1
4

A1 2,76 0,32 3,53 11,6 1,63 2 1,75 3,87 4,4 0,28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,54 0 0,27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A2 0,34 0 0 5,9 0,27 0,64 0 1,72 0 0 0 0 0 0,61 0 0 0 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A3 24,9 0 8,19 104 20,4 66,9 0,26 99,5 103 13,1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5,5 0 0 0 0 0 4,88 0 0 0 0 0 0 0 0,25 0 0 0 0 0 15,1 0 0 0 0 0 0 0 0 0 0
A4 5,42 0,92 4,8 37,4 4,34 13,7 1,76 10 7,92 1,66 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,63 0 0 0 0 0 0
A5 16,8 0 3,47 41,2 10,5 14,4 1,17 16,5 5,43 0,48 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A6 0 0 0 3,28 0 0,38 0 0,39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3,34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,83 18,1 0 0 0 0,5 0 0 0 0 0 0
A7 2,97 0 0 35,9 0,86 6,97 0 2,35 3,79 0 0 0 0 0 0 0 1,25 1,1 0,41 0 0 0 0 0 0,71 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17,7 0 0 1,95 3,11 5,9 0,54 2,33 0 1,05 0
A8 2,1 0 0 28,7 0,83 6,32 0 1,63 2,29 0 0 0 0 0 0 0 0,95 0,72 0 0 0 0 0 0 0,64 0 0 0 0 0 4,23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12,2 0 0 1,54 2,28 4,51 0,39 1,25 0 0,57 0
A9 22,2 0 6,88 103 20,6 65,7 0 99,6 102 10,9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4,46 0 0 0 0 0 4,7 0 0 0 0 0 0 0 0 0 0 0 0 0 13,2 0 0 0 0 0 0 0 0 0 0
A10 48,8 8,47 24,7 67,5 19,8 27,5 14,9 19 18,1 2,89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,35 0 0 0 0 0 0 0 0 0 0 1,9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,8 0 0 0 0 0 0
A11 0 0 0 0,44 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5,77 0 0 0 0 0,58 0 0 0 0 0 2,88 0 0 0 0 0 0 0 0 0 0 0 0 0 1,97 0 0 0 0 0 0 0 0 0 0
A12 0,37 0 0,41 14,7 0 1,56 0 1,51 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A13 1,78 0,59 1,83 19,5 0,25 6,49 1,21 4,36 4,21 0,54 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3,71 0 0 0 0 0 0 0 0 0 0 0 0,84 0 3,11 0 0 0 0 0 0 0 0 0 0
A14 15,1 18,2 11,5 82,9 7,33 21,4 1,19 8,21 4,53 0,42 0 0 0 0 0 0 0 0,98 0 0 0 0 0 0 0 0 0 0 1,83 1,94 0 0 0 0 0 0 3,34 0 0 0 0 0 0 0 0 0 0 0 0 0 1,11 0 0 0 0,68 0 0 0 0 0 0
A15 17,9 11,4 4,2 71,6 3,96 22,6 0 33,8 12,7 3,35 0 0 0 0 0 0 0 5,82 0 0 0 0 0 0 0 0,51 0 0 0 0 2,72 0 0 0 0 0 13,4 0 0 0 0 0 0 0 0 0 0 0 0 0 7,66 0 0 8,54 0,32 0 0 0 0 0 0
A16 0 0 0 3,22 0 0,38 0 0,35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3,41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,15 19 0 0 0 0,51 0 0 0 0 0 0
A17 24,9 0,47 14,2 58,9 11 15,3 10,3 23,3 9,13 2,1 0 0 0 0 0 0 0 3,34 0 0 0 0 0 0 0 0 0 0 0 0,35 0 0 0 0 0 0 0,74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,36 0 0 0 0 0 0
A18 19,4 0 4,43 45,6 11,7 16,6 1,07 16,3 6,54 0,59 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A19 0 0 0 5,27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4,28 0 0 0 0 0 0 0 0 0 0 23,6 0 0 0 0 0 15,3 6,12 0 0 0 5,02 0 0 0 5,06 0 0 0 0 73,1 8,61 0,95 17,4 16,7 30,6 14 0 0 0 0
A20 10,9 3,45 4,31 24,7 6,42 8,63 1,26 9,56 6,13 3,69 0 0 0 0 0 0 2,32 0 0 0 0 0 0,6 0 0 0,83 4 0 0,67 1,31 2,23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6,62 0 0 0 0,4 0 0 0 0 0 7,89
A21 29,3 4,66 16,8 86 10,7 10,6 8,35 21,2 8,55 4,11 0 4,4 75,4 6,79 0 3,08 0 11,1 0 5,87 0 0 5,72 19,5 0 0,45 0 0 0,53 0,51 22,4 0 0 0 0 0 5,08 0 13,9 0,77 0,46 5,39 2,33 0,52 0 6,33 0 0 0 0 57,1 0 0,83 14,4 0,56 29,2 6,6 0 0 0 0
A22 39,1 12,3 22,8 66,4 26 15,7 7,86 28,4 14,1 7,15 0 2,6 93,7 21,1 0,46 10 0 10,3 0 24,3 0 0 22,6 28,5 0 0,66 0 0 1,01 1,19 24,2 0 0 0 0 2,5 4,69 0 10,7 1,8 0,67 28,5 4,09 0,92 0 26 15,7 0 0 0 67,9 0 4,23 21,3 1,09 42,4 8,13 0 0 0 0
A23 0 0 0 0,37 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5,85 0 0 0 0 0,55 0 0 0 0 0 3,63 0 0 0 0 0 0 0 0 0 0 0 0 0 1,73 0 0 0 0 0 0 0 0 0 0
A24 0 0 0 0,48 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,27 0 0 0 0 0 0 0 0 0 0 0 0
A25 7,86 0,88 1,49 19,2 1,5 7,76 1,19 9,24 7,12 0,62 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,29 0 0 0 0 0 0 0,4 0 0 0 0 0 0
A26 6,74 0,78 1,5 16,5 1,26 7,1 1,1 9,11 7,1 0,69 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,27 0 0 0 0 0 0 0,36 0 0 0 0 0 0
A27 0 0 0 5,38 0 0,51 0 1,39 0 0 0 0 0 0,43 0 0 0 14,9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A28 0 0 0,34 9,79 0,34 1,31 0 2,3 0,66 0 0 0 0 0 0 0 0 0 0 0,58 0 0 0 0 0 0 0 0 0 0 0,49 0 0 0 0 0 0 0 0 0 0 1,04 0 0 0 1,09 0 0 0 0 3,14 0 0 0 0 0 0 0 0 0 0
A29 0,4 0 0,63 14,7 0,78 1,74 0 3,02 0,92 0 0 0 0 0 0 0 0 0 0 0,58 0 0 0 0 0 0 0 0 0 0 0,49 0 0 0 0 0 0 0 0 0 0 1,02 0 0 0 1,02 0 0 0 0 2,95 0 0 0 0 0 0 0 0 0 0
A30 0,52 0 0,99 16,3 0,84 1,98 0 2,94 0,98 0 0 0 0 0 0 0 0 0 0 0,47 0 0 0 0 0 0 0 0 0 0 0,4 0 0 0 0 0 0 0 0 0 0 0,97 0 0 0 0,91 0 0 0 0 2,74 0 0 0 0 0 0 0 0 0 0
HS1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HS2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HS3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HS4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HS5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HS6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B1 0 0 0,64 6,88 0,28 0,2 0 0,44 1,46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B2 0 0 0 0,52 0 0 0 0,28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B3 39,4 4,72 28,1 234 24,3 70,6 18,2 75,4 93,4 2,02 1,48 0 0 0 0 0 0 0 0 0 0 0 0,5 0 0 2,9 0 0 1,74 3,88 0 0 0 0 0 0 2,88 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,9 0 0 0 0 0 0
B4 2,86 4,02 3,78 29,8 2,58 9,92 1,24 2,64 3,72 0,72 0 0 0 0 0 0 0 0 0 1,38 0 0 1,6 0 0 1,7 0 0 0 0 0 0 0 0 0 0 2,96 0 0 0 0 1,8 0 0 0 1,16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B5 3,18 2,34 2,74 23,9 2,36 7,76 1,66 3,38 4,12 1,2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,76 0 0 0 0 0 0 0 0 0 0 2,78 0 0 0 0 0 0 0 0 0 0 0 0 0 0,66 0 0 0 0 0 0 0 0 0 0
B6 5,24 1,3 1,42 27 2,68 4,9 0 2,96 1,78 0,74 0 0 0 0 0 0 1,08 0 0 0 0 0 0 0 0 0 0 0,52 0 0 0 0 0 0 0 0,76 0,44 0,38 0 0 0 0 0 0 0 0 0 0 0 0 0,74 3,34 0 0 0 0 0 0 0 0 0
B7 2,3 0,84 0,88 19,3 1,2 5,32 0 3,38 3,54 0,74 0 0 0 0 0 0 0 0,54 0 0,52 1,34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,12 0 0 0 0 0,82 0 0 0 0,38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B8 0,16 0 0,64 6,88 0,26 0,2 0,3 0,46 1,46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B9 1,26 0,28 1,9 68,1 2,04 19 1,98 28,4 18,2 1,26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B10 8 2,3 5,92 43 5,06 12,5 4,54 8,52 9,28 2,14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,62 0 0 0 0 0 0



Table S3. Primer sequences used for RT-PCR amplification of IgE VH transcripts. 



Table S4. Bet v 1-specific IgG1, IgG4 and IgE levels measured at TP1, TP3 and TP5. Results are shown for birch pollen 
allergic patients A1-A30 and non-allergic subjects HS1-HS6. 
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Figure S1. Correlation between Bet v 1-specific IgE levels measured by ImmunoCAP (kUA/I) (x-axis) and ImmunoCAP
ISAC micro-array (ISU) (y-axis). Results are shown for birch pollen allergic patients A1-A30 at TP1.
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Figure S2. Correlation between Bet v 1-specific IgE levels and Bet v 1-specific IgG1 and IgG4 levels. IgE levels 
measured by ImmunoCAP (kUA/I) (x-axis) and (a) IgG1 and (b) IgG 4 levels (y-axes: OD levels) measured by ELISA are shown 
for birch pollen allergic patients A1-A30 at TP1, TP3 and TP5.
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Table S5. Bet v 1-specific IgG1, IgG4 and IgE levels and Bet v 1-specific basophil activation measured at TP1, TP3 and TP5. 
Results are shown for birch pollen allergic patients A3, A5, A7, A9, A20. 
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Figure S3. Gating strategy for the identification of IgE B-cell receptor positive cells using flow cytometry.
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Figure S4. Sensitivity and specificity of RT-PCR amplification of IgE VH transcripts. Agarose gels containing a DNA 
marker with a 400 bp indicated (left) followed by IgE VH RT-PCR products obtained from 25,000 PBMCs from a non-allergic 
donor spiked with U266 cells (100, 50, 10, 5 or 1), PBMC alone, 25,000 U266 cells and the negative control performed without 
addition of input RNA.



a b

Figure S5. Presence of Bet v 1 degradation products in natural birch pollen extracts. (a) Coomassie blue-stained 
SDS-PAGE containing birch pollen extract (BPE), a molecular weight marker (M), purified rBet v 1 and (b) immunoblots stained 
with rabbit anti-Bet v 1 antibodies, rabbit antibodies raised against six synthetic Bet v 1-derived peptides (anti P1-P6), 
anti-fragment 1 (F1) and 2 (F2) rabbit antibodies or with serum from a non-immunized rabbit (NRS).  
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Figure S6. Gating strategy for the identification of Bet v 1+IgE B-cell receptor positive cells using 
flow cytometry, shown in Figure 3e and in the last panel of Figure S6.



Table S6. Detailed description of the obtained 61 IgE VH sequences. Sequences are listed by numbers, attributed to the donors and time points. Further information 
given: Sequence ID, functionality, V-GENE and allele, V-region identity with the germ line sequence, J-GENE and allele, J-region identity, D-GENE and allele, CDR3 length, 
AA Junction and nucleotide sequence.























Table S7. Overview of IgE VH sequences obtained before (TP1: blue) and after (TP3: red) the birch pollen season for 
the different patients. Germline sequence identities are shown for each IgE VH sequence (right). 

Donor ID N TP V-GENE and allele V-REGION 
identity %

1 1 IGHV4-31*11 88,6

2 3 IGHV3-48*03 92,3

3 3 IGHV1-8*01 94,6

4 3 IGHV1-8*01 94,5

5 3 IGHV3-9*01 98,8

6 3 IGHV3-9*01 99,2

7 1 IGHV3-23*01, or IGHV3-23*04 or 
IGHV3-23D*01 95,1

8 1 IGHV3-23*01, or IGHV3-23*04 or 
IGHV3-23D*01 95,9

9 1 IGHV3-23*01, or IGHV3-23*04 or 
IGHV3-23D*01 96,1

10 1 IGHV3-23*01, or IGHV3-23*04 or 
IGHV3-23D*01 87,3

11 1 IGHV3-23*01, or IGHV3-23*04 or 
IGHV3-23D*01 87,3

12 1 IGHV3-30-3*01, or IGHV3-33*09 93,8

13 3 IGHV3-21*01, or IGHV3-21*02 or 
IGHV3-21*05 94,1

14 3 IGHV3-21*01, or IGHV3-21*02 or 
IGHV3-21*05 93,9

15 3 IGHV3-21*01, or IGHV3-21*02 92,7

16 3 IGHV3-30*03, or IGHV3-30*18 or 
IGHV3-30-5*01 93,9

17 3 IGHV3-30*03, or IGHV3-30*18 or 
IGHV3-30-5*01 93,9

18 3 IGHV3-30*03, or IGHV3-30*18 or 
IGHV3-30-5*01 93,9

19 3 IGHV4-39*07 90,1

20 1 IGHV3-49*03, or IGHV3-49*05 90,3

21 1 IGHV3-49*03, or IGHV3-49*05 90,4
22 1 IGHV3-49*03, or IGHV3-49*05 91,2
23 1 IGHV3-49*03, or IGHV3-49*05 79,3
24 3 IGHV5-10-1*01, or IGHV5-10-1*03 92,2
25 3 IGHV5-10-1*01, or IGHV5-10-1*03 93,4
26 3 IGHV5-10-1*01, or IGHV5-10-1*03 93,7

27 1 IGHV1-69*04 , or IGHV1-69*09  or 
IGHV1-69*10 88,8

28 1 IGHV1-69*04 , or IGHV1-69*09  or 
IGHV1-69*10 88,8

29 1 IGHV1-69*04 , or IGHV1-69*09  or 
IGHV1-69*10 88,4

30 1 IGHV1-69*04 , or IGHV1-69*09  or 
IGHV1-69*10 88,4

31 1 IGHV1-69*04 , or IGHV1-69*09  or 
IGHV1-69*10 89,3

32 1 IGHV1-69*04 , or IGHV1-69*09  or 
IGHV1-69*10 87,7

33 1 IGHV1-69*04 , or IGHV1-69*09  or 
IGHV1-69*10 89,3

34 1 IGHV1-69*04 , or IGHV1-69*09  or 
IGHV1-69*10 88,8

35 1 IGHV1-69*04 , or IGHV1-69*09  or 
IGHV1-69*10 89,3

36 1 IGHV3-11*01 88,5
37 1 IGHV3-11*01 88,5
38 1 IGHV3-11*01 88,5
39 1 IGHV3-11*01 88,5

40 1 IGHV3-11*01 88,5

41 1 IGHV3-11*01 88,1

42 1 IGHV3-11*01 80,2

43 1 IGHV3-11*01 88,5

44 1 IGHV3-11*01 88,5

45 1 IGHV3-11*01   80,2

46 1 IGHV3-11*01 88,5
47 1 IGHV3-11*01 88,5
48 1 IGHV3-11*01 88,5
49 1 IGHV5-51*01 93,3
50 3 IGHV1-18*01 95,9
51 3 IGHV1-18*01 95,5
52 3 IGHV1-18*01 95,9
53 3 IGHV1-18*01 95,9
54 3 IGHV1-18*01 95,9
55 3 IGHV1-18*01 95,9

56 3 IGHV3-23*01 , or IGHV3-23*04  or 
IGHV3-23D*01 95,5

57 3 IGHV3-23*01 , or IGHV3-23*04  or 
IGHV3-23D*01 95,5

58 3 IGHV3-23*01 , or IGHV3-23*04  or 
IGHV3-23D*01 95,1

59 3 IGHV3-23*01 , or IGHV3-23*04  or 
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Figure S7. Alignments of amino acid sequences of the IgE VH sequences obtained before (TP1: blue) and after the birch pollen season (TP3: red) for each donor. The alleles are of the IGHC genes are indicated 
near the sequences, CDR1, CDR2 and CDR3 regions are coloured in yellow, red and blue, respectively. Alignments were build using MUSCLE algorithm using the Unipro UGENE package. A + indicates when 2 sequences 
share the same amino acid at a given position. 
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Figure S8. Alignments of amino acid sequences of the IgE VH sequences obtained in 2019 and 2021 in this study in Moscow and in the years 2002-2005 in Vienna by K. Marth et al. [34] The alleles of the 
IGHC genes are indicated near the sequences, CDR1, CDR2 and CDR3 regions are colored in yellow, red and blue, respectively. Sequences are indicated with donor ID, time and sequence N, corresponding 
Figure 4C. Sequences obtained by Marth et al., start with GQ and are numbered as submitted to Genbank (https://www.ncbi.nlm.nih.gov/nuccore). Alignments were build using MUSCLE algorithm using the Unipro 
UGENE package. A + indicates when 2 sequences share the same amino acid at a given position.
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