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.

Year # Sex Age Symptoms BetyLapedihelsh,
ISU
Al m 33 AD,R,P 11.6
A2 f 36 R,C 5.9
A3 m 37 R,C
A4 f 52 AD
A5 m 35 AR,C,P
A6 m 46 AD A, R,C 3.28
A7 f 21 AD,R,C
A8 f 20 R
A9 m 34 AD,R,P
A10 m 24 R,C,P
Al1 f 19 AR, P 0.44
A12 m 30 AR,C,P 14.7
A13 m 30 R,C,P
Al14 f 21 R,C,P
A15 m 34 AD,R,C,P
A16 m 13 AR, C 3.22
(@)) A17 m 34 A R,C,P
L A18 m 34 R.C,P
o A19 m 14 R,C.P 5.27
AN m 45 AD,R,C
m 27 A,AD,R,C,P
m 12 A R,CP
f 24 R,C 0.37
m 33 AD,R,C 0.48
f 59 AD,R,C,P
f 23 ARC
f 34 R 5.38
m 58 AR, C 9.79
m 34 AR 14.7
m 55 AR,C
f 27 none 0
m 29 none 0
m 25 none 0
f 30 none 0
f 40 none 0
m 30 none 0
f 16 R,C,P 6.88
m 43 R,C 0.52
f 18 AR,C,P
-— m 18 R,C,P
N f 17 A R,C,P
[ f 20 AD,R,C,P
N m 21 AD,R,C,P
m 42 R 6.88
f 47 AR, P
m 24 R,C,P

[ ]<o0.1

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



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

Reverse Transcription

5'- 3' sequence

Ecl
PCR Forward Primer

TTTTGTTGTCGACCCAGTCTGTG

5’ IGHV1/7
5’ IGHV2
5> IGHV3
5> IGHV4
5’ IGHVS
5’ IGHV6
PCR Reverse Primer

CCTCAGTGAAGGTCTCCTGCAAGGC
GTCCTGCGCTGGTGAAAYCCACACA
GGGGTCCCTGAGACTCTCCTGTGCAG
GACCCTGTCCCTCACCTGCRCTGTC
AAAAAGCCCGGGGAGTCTCTGARGA
ACCTGTGCCATCTCCGGGGACAGTG

3’ CEl
3’ CE2

CAGCAAGCTGATGGTGGCATAGTG
ATGTTTTTGCAGCAGCGGGTCAAG



Table S4. Bet v 1-specific IgG,, IgG, 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.

D Bet v 1-specific IgG, [OD] Bet v 1-specific IgG, [OD] Bet v_L-specific IgE [KUA/T]
TP1 TP3 TP5 TP1 TP3 TP5 TP1 TP3 TPS
Al 0,216 0,543 0,504 0,194 0.446 0,358 15,2 53,1 50.6
A2 0,032 0,05 0,022 0,03 0,034 0,015 2,51 2,44 1,87
A3 0,363 0,546 0,603 1,898 2.887 2,465 618 1713 709
A4 0,209 0,2 n/d 1,39 1,215 n/d 65,1 68,7 w/d
A5 0,072 0,79 0,202 0,065 0,733 0,251 54,2 292 147
A6 0,06 0,045 0,052 0,184 0,155 0,134 3,1 2,76 2,29
A7 0,027 0,099 0.08 0,143 0,233 0,262 28.8 62,6 43.8
A8 0,03 0,021 0,097 0.209 0.156 0,354 24,5 76.9 41,2
A9 0,389 0,495 0,682 1,82 2,556 2,566 677 884 688
Al0 0,265 0.268 0,202 0,601 0.639 0,431 118 142 72.6
All 0,026 0.031 0,034 0,053 0.09 0,089 0,16 0.75 0,53
Al2 0,028 0,028 0,027 0,018 0,032 0,02 8.3 31,6 9,53
Al3 0,144 0,07 0,117 0,242 0,23 0,308 24.8 28,1 36,5
Al4 0,092 0,106 0,151 1,456 1.641 2,274 91,8 106,2 73.2
AlS 0,027 0,027 0,025 0,716 0,668 0,626 87 120 123
Al6 0,032 0,014 0,023 0,18 0,127 0,142 2,1 2.12 2,5
Al7 0,053 0,05 0,056 0,692 0.673 0,755 63.4 62,3 48.7
AlB 0,066 0,064 0,232 0,075 0,057 0,218 56,4 58.4 144
Al9 0,019 0,014 0,051 0,028 0.009 0,014 0,12 0.25 0,36
A20 0,238 0.931 0,222 0,939 3.418 0,835 35.3 78,7 33
A21l 1,366 2,557 1,08 0,192 0,479 0,2 125 193 104
A22 3,027 3,727 1,431 0,637 0,499 0,369 289 299 210
A23 0,017 0,028 0,023 0,042 0.063 0,079 0,11 0.53 0.43
| _A24 0,035 0,029 0,029 0,023 0.006 0,008 0,27 0,27 0,16
A25 1,085 0,73 1,203 0,899 0,743 1,181 44,3 65 51,3
A26 1,193 1,015 1,269 0,688 0,637 1,039 42.9 64 52,7
| _A27 0,004 0.004 0,003 0,048 0,042 0,022 1,98 2.21 1,48
| A28 0,038 0,022 0,023 0,031 0,098 0,021 4.89 0,43 11
A29 0,11 0,093 0,065 0,036 0,036 0,025 24,1 33.6 13,8
A30 0,022 0.009 0,029 0,018 0.104 0,019 11.4 0.53 4,85
HS1 0,016 0,011 0,015 0,003 0,003 0,003 =0.35 <0.35 <0.35
HS2 0,037 0,068 0,033 0 0.006 0,003 <0.35 <0.35 =0.35
HS3 0,082 0.065 0,074 0,004 0.003 0,004 <0.35 <0.35 <0.35
HS4 0,058 0,037 0,038 0,003 0,002 0,006 <0.35 <0.35 <0.35
HS5 0,014 0,013 0,009 0,006 0.005 0,008 =0.35 =0.35 =0.35
| _HS6 0,138 0.116 0,087 0.024 0.025 0,024 <0.35 <0.35 <0.35




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 IgG, and IgG, levels. IgE levels
measured by ImmunoCAP (kUA/I) (x-axis) and (a) IgG, and (b) IgG, 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, IgGs and IgE levels and Bet v 1-specific basophil activation

Results are shown for birch pollen allergic patients A3, A5, A7, A9, A20.

measured at TP1, TP3 and TP5.

ih Bet v 1-specific IgG, [OD] Bet v 1-specific |G, [OD] Bet v 1-specific IgE [KUA/] % of activated basophils
TP1 TP3 TP5 TP1 TP3 TP TP1 TP3 TP5 TP1 TP3 TP5

A3 0,363 0,546 0,603 1,898 2,887 2,465 618,00 | 171300 | 709,00 77,10 2,60 73,40

A5 0,072 0,790 0202 0,065 0.733 0,251 54,20 292,00 147,00 61,10 12,00 41,70

A7 0,027 0,099 0,080 0,143 0,233 0,262 28,80 62,60 43,80 39,50 11,70 64,30

A9 0,389 0,495 0,682 1,820 2,556 2,566 677,00 884,00 688,00 81,50 14,40 55,20

A20 0,238 0,931 0,222 0,939 3,418 0,835 35,30 78,70 33,00 76,70 5,30 51,80




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.
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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.
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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.

- J-
Sequence | or D |Time point| SeAuence |Functionalit| V-GENE and \V-REGION| | nene ong allele | REGION | D-GENE and allele | PR3 [ aA JuNcTION Sequence
number ID y allele identity % identity % length
0

tgaccctgtccctcacctgegcetgtetetggtgactccatcagcagtggtegtta
cttctggaattggatccgccagcacccagggaagggectggagtggattg
ggttcatctctcacagtgggagtacccactacaatccgtcectcaagagteg

1 B1 TP1 4111 productive  IGHV4-31*11 88.6 IGHJ5*02 90.2 IGHD3-3*01 14 CARS'EEI;VV\(ILPNW aatagccatgacattaaacacgtctaacaatcacttctccctgaaattgagtt
ccatgactgccgcggacacggccgtatattactgtgcgaggtcctttctgga
gtggttgcccaactggttcggceccetggggecggggactectggtcaccgte

tcctcag
ggggtcctgagactctcctgtgcagcctctggattcaccticagtagatatgct
atgcactgggtccgccaggcetccaggeccaggggcetggagtgggtggeagt
IGHV3-30- CAKELAPAEPPD tatatcacatgatggaaccaatgaatattacgcagactccgtgaagggcecg
2 B2 TP1 6111 productive 3*01, or 93.8 IGHJ1*01 82.7 IGHD6-13*01 12 attcaccatctccagagacaattccaacaacacactgtatctgcaaatgaac
N YW
IGHV3-33*09 agcctgagagcetgaggacacggctctetttcactgtgcgaaagagcetggea
ccagctgaaccccccgactattggggccagggaaccctggtcaccgtctee
tcag
ttggggtccctgagactctectgtgcagcectctggactcacttttagcagctatg
IGHV3-23*01, tcatgagctgggtccgeccaggtticcaggggaggggetggagtgggtctca
or IGHV3- CAKEEWSLFGKY ggaattagtggtagtggtggtagcacatactacgcagactccgtgaaggg
3 B2 TP1 6112 productive 23*04 or 95.1 IGHJ6*01 90.5 IGHD3-3*01 18 ccggttcaccatctccagagacaattccaggaatacgctgtatctgcaaatg
YYYGMDVW
IGHV3- agcagcctgagagccgaggacacggccgtatattactgtgcgaaagagg
23D*01 agtggtcattatttggaaagtactactactatggtatggacgtctggggacaa
gggaccacggtcaccgtctcctcag
tggggtccctgagactctcetgtgcagectctggactcacttttagcagcetatgt
IGHV3-23*01, catgagctgggtccgccaggttccagggaaggggcetggagtgggtetcag
or IGHV3- CAKEEWSLFGKY gaattagtggtagtggtggtagcacatactacgcagactccgtgaagggcec
4 B2 TP1 6113 productive 23*04 or 95.9 IGHJ6*01 90.5 IGHD3-3*01 18 ggttcaccatctccagagacaattccaggaatacgctgtatctgcaaatgag
YYYGMDVW
IGHV3- cagcctgagagccgaggacacggccgtatattactgtgcgaaagaggag
23D*01 tggtcattatttggaaagtactactactatggtatggacgtctggggacaagg
gaccacggtcaccgtctcctcag
tggggtccctgagactctcctgtgcagcctctggatttacttttagtctttattcca
IGHV3-23*01, tgagctgggtccgacaggetccagggaaggggcetggaatgggtctcagg
or IGHV3- CARALRRDRPVVL cattcccggtagtggtggaagtacatattacgcagactccgtggagggceceg
5 B2 TP1 6121 productive 23*04 or 87.3 IGHJ4*02 89.6 IGHD4-23*01 18 attctccatctccagggacaattccaagaacacactgtttcttcaaatgaaca
TLDFDSW
IGHV3- gcctaagagccgacgacacgggcctatactattgtgcgagagecctgegg
23D*01 cgggaccgcccggtegtgcttaccctcgactttgactcctggggeccgggaa
cccaggtcaccgtctcctcag
actctectgtgcagcectctggactcacttttagcagctatgtcatgagetgggte
IGHV3-23*01, cgccaggttccagggaaggggcetggagtgggtctcaggaattagtggtag
or IGHV3- CAKEEWSLFGKY tggtggtagcacatactacgcagactccgtgaagggcecggttcaccatctce
6 B2 TP1 6122 productive 23*04 or 96.1 IGHJ6*01 90.5 IGHD3-3*01 18 agagacaattccaggaatacgctgtatctgcaaatgagcagcectgagage
YYYGMDVW
IGHV3- cgaggacacggccgtatattactgtgcgaaagaggagtggtcattatttgg
23D*01 aaagtactactactatggtatggacgtctggggacaagggaccacggtca

ccgtctectcag



10

11

12

B2

B3

B3

B3

B3

B10

TP1

TP1

TP1

TP1

TP1

TP1

6123

7111

7112

7121

7123

T3a6

productive

productive

productive

productive

productive

productive

IGHV3-23*01,
or IGHV3-
23%04 or

IGHV3-
23D*01

IGHV3-49*03,
or IGHV3-
49*05

IGHV3-49*03,
or IGHV3-
49*05

IGHV3-49*03,
or IGHV3-
49*05

IGHV3-49*03,
or IGHV3-
49*05

Homsap
IGHV1-69*04
F, or Homsap
IGHV1-69*09
F or Homsap
IGHV1-69*10

F

90.3

90.4

79.3

88.84298 Homsap IGHJ4*02 F

IGHJ4*02

IGHJ2*01

IGHJ2*01

IGHJ2*01

IGHJ2*01

89.6

98.1

79.17

IGHD4-23*01

IGHD2-15*01

IGHD2-15*01

IGHD2-15*01

IGHD2-15*01

Homsap IGHD2-
15*01 F

18

16

16

16

16

16

CARALRRDRPVVL
TLDFDSW

CAGVLAGSGYLY
WYFDLW

CAGVLAGSGYLY
WYFDLW

CAGVLAGSGYLY
WYFDLW

CAGVLAGSGYLY
WYFDLW

CAREGGYCTGGS
CTQEHW

tggggtccctgagactctcctgtgcagcctctggatttacttttagtctttattcca
tgagctgggtccgacaggctccagggaaggggctggaatgggtctcagg
cattcccggtagtggtggaagtacatattacgcagactccgtggagggecg
attctccatctccagggacaattccaagaacacactgtttcttcaaatgaaca
gcctaagagccgacgacacgggcctatactattgtgcgagagcecctgegg
cgggaccgceccggtegtgcttaccctegactttgactcctggggeccgggaa
cccaggtcaccgtctcctcag

gggtcctgagactctectgtgcaggctctggattctectttggtgattatactctg

agctggttccgccaggcetccagggaaggggcetggagtgggteggtetegtt

acaagcaaagcttatggtgagacaacaaaatactccgcgtctgtgcaage

cagattcaccttctcaagagatgattcgaaaagcatcgcctatctacaaatg

aacagcctgcaaacggacgacacagccgtgtactactgtgctggcegttctg

gctggcagtggctacttgtactggtacttcgatctctggggccgtggcaccct
ggtcactgtctcctcag

tggggtccctgagactctectgtgcaggctctggattetectttggtgattatact
ctgagctggttccgeccaggcetccagggaaggggcetggagtgggteggtete
gttacaagcaaagcttatggtgagacaacaaaatactccgcgtctgtgcaa
gccagattcaccttctcaagagatgattcgaaaagcatcgcectatctacaaa
tgaacagcctgcaaacggacgacacagccgtgtactactgtgctggegttc
tggctggcagtggctacttgtactggtacttcgatctctggggcecgtggcace
ctggtcactgtctcctcag

ggggtccctgagactctcctgtgcaggctctggattctectttggtgattatact
ctgagctggttccgccaggcetccagggaaggggcetggagtgggteggtete
gttacaagcaaagcttatggtgggacaacaaaatactccgcgtctgtgcaa
gccagattcacctictcaagagatgattcgaaaagcatcgcectatctacaaa
tgaacagcctgcaaacggacgacacagccgtgtactactgtgctggegttc
tggctggcagtggctacttgtactggtacttcgatctctggggcecgtggcace
ctggtcactgtctcctcag

ggggtccctgagactctectgtgcaggtggcacaacccagtcgaggcetgec
ctgtcctcagagactcceccgggctttttggggtcectgagactctectgtgeag
gctctggattctectttggtgattatactctgagcetggttccgeccaggcetccagg
gaaggggctggagtgggtcggtctcgttacaagcaaagcttatggtgaga
caacaaaatactccgcgtctgtgcaagccagattcaccttctcaagagatg

attcgaaaagcatcgcctatctacaaatgaacagcctgcaaacggacgac
acagccgtgtactactgtgctggcegttctggctggcagtggctacttgtactgg

tacttcgatctctggggcecgtggcaccctggtcactgtctectcag

cctcagtgaaggtctectgcaaggcettctggaggceaccttcaacagttatget
gtcagctgggtgcggcaggceccctagacaagggcettgagtggatgggaa
gggtcatcecetggcecttgatagatcaaattatgcacagaaattccagggcea
gaatcatgattagcgcggacaaatccacgacctcagtctacatggagcetga
gcggcectaagctctgaagacacggccatatattactgtgcgagagaaggg
ggatattgtactggtggaagctgtacccaggagcactggggcectgggaac
cctggtcaccgtctcctcagectccacacagagceccatecgtcttceecttgac
ccgcetgctgcaaaaacat



13

14

15

16

17

18

B10

B10

B10

B10

B10

B10

TP1

TP1

TP1

TP1

TP1

TP1

T3a10

T7a11

T3a14

T3_b1

T3_b6

T7 b8

productive

productive

productive

productive

productive

productive

Homsap
IGHV1-69*04
F, or Homsap
IGHV1-69*09
F or Homsap
IGHV1-69*10

F

Homsap
IGHV5-51*01
F

Homsap
IGHV3-11*01
F

Homsap
IGHV3-11*01
F

Homsap
IGHV1-69*04
F, or Homsap
IGHV1-69*09
F or Homsap
IGHV1-69*10

F

Homsap
IGHV1-69*04
F, or Homsap
IGHV1-69*09
F or Homsap
IGHV1-69*10

F

88.84298

93.33334

88.52459

88.52459

88.42976

88.42976

Homsap IGHJ4*02 F

Homsap IGHJ5*02 F

Homsap IGHJ2*01 F

Homsap IGHJ2*01 F

Homsap IGHJ4*02 F

Homsap IGHJ4*02 F

81.25

90.20

88.68

88.68

81.25

81.25

Homsap IGHD2-
15*01 F

Homsap IGHD1-
2601 F

Homsap IGHD3-
10*03 F

Homsap IGHD3-
10*03 F

Homsap IGHD2-
1501 F

Homsap IGHD2-
15*01 F

16

13

17

17

16

16

CAREGGYCTGGS
CTQEHW

CARSIVGTLPWFD
PW

CARDPGVTDEGS
GYYFDLW

CARDPGVTDEGS
GYYFDLW

CAREGGYCTGGS
CTQEHW

CAREGGYCTGGS
CTQEHW

cctcagtgaaggtttcctgcaaggcttctggaggceaccttcaacagttatgct
gtcagctgggtgcggcaggceccctagacaagggcettgagtggatgggaa
gggtcatcectggecttgatagatcaaattatgcacagaaattccagggcea
gagtcatgattagcgcggacaaatccacgacctcagtctacatggagcetga
gcggcctaagctctgaagacacggccatatattactgtgcgagagaaggg
ggatattgtactggtggaagctgcacccaggagcactggggectgggaac
cctggtcaccgtctecctcagcectccacacagagceccatecgtcttceecttgac
ccgctactgcaaaaacat

aaaaagcccggggagtcetctgaggatctectgtaaggcttctggatacage
tttataacgtactggattgcctgggtgcgccagatgcccgggagaggcectg
gaatggatggggatcatctatcctggtgactctgataccagatacagccecegt
cctttgaaggccaggtcaacatctcagccgacaagtccatcaataccgect
acctgcagtggagcagcctgaaggcctcggacagcgccatgtattattgtg
cgaggagtatagtgggcacattgccctggttcgaccecectggggcecaggga
accctagtcaccgtctcctcagcctccacacagagceccatecgtcttceccttg
acccgctgctgcaaaaacat

ggggtccctgagactctcctgtgcagcctctgcattcagegtcagtgactact
acatgaactggatccgccaggctccagggaaggggcetggaatggatttca
tattttagtaagagtggtggcaccatatattacgcagactctgtgaagggcc
gatttaccgtctccaggaacaacgccgagaactcaatgtttctgcagatgaa
cagcctcagagtcgaagattcggcecgtttattattgtgcaagagatccagga
gttaccgacgaaggatcaggctactatttcgatctctggggccgtggcacce
tggtcactgtctcctcagectccacacagagceccatcegtcettcececttgacee
gctgctgcaaaaacat

ggggtcecctgagactctcetgtgcagectetgcattcagegtcagtgactact
acatgaactggatccgccaggctccagggaaggggctggaatggatttca
tattttagtaagagtggtggcaccatatattacgcagactctgtgaagggcec
gatttaccgtctccaggaacaacgccgagaactcaatgttictgcagatgaa
cagcctcagagtcgaagattcggccgtttattattgtgcaagagatccagga
gttaccgacgaaggatcaggctactatttcgatctctggggecgtggcacce
tggtcactgtctcctcagectccacacagagcccatecgtcttceecttgacce
gctgctgcaaaaacat

cctcagtgaaggtttcctgcaaggcetgetggaggcaccttcaacagttatgcet
gtcagctgggtgcggcaggcccctagacaagggcettgagtggatgggaa
gggtcatccctggccttgatagatcaaattatgcacagaaattccagggcea
gagtcatgattagcgcggacaaatccacgacctcagtctacatggagcetga
gcggcectaagctctgaagacacggccatatattactgtgcgagagaaggg
ggatattgtactggtggaagctgcacccaggagcactggggcectgggaac
cctggtcaccgtctectcagectccacacagagceccatecegtcttcececttgac
ccgctgctgcaaaaacat

cctcagtgaaggtttcctgcaaggcetgctggaggcaccttcaacagttatgct
gtcagetgggtgcggcaggeccctagacaagggcttgagtggatgggaa
gggtcatccctggccttgatagatcaaattatgcacagaaattccagggcea
gagtcatgattagcgcggacaaatccacgacctcagtctacatggagctga
gcggcectaagctctgaagacacggccatatattactgtgcgagagaaggg
ggatattgtactggtggaagctgcacccaggagcactggggcectgggaac
cctggtcaccgtctcctcagectccacacagagceccatecgtettceecttgac
ccgctgctgcaaaaacat



19

20

21

22

23

24

B10

B10

B10

B10

B10

B10

TP1

TP1

TP1

TP1

TP1

TP1

T3 b9

T3_b10

T3 ot

T3_c2

T3 c4

T3_c5

productive

productive

productive

productive

productive

productive

Homsap
IGHV1-69*04
F, or Homsap
IGHV1-69*09
F or Homsap
IGHV1-69*10

F

Homsap
IGHV3-11*01
F

Homsap
IGHV3-11*01
F

Homsap
IGHV3-11*01
F

Homsap
IGHV3-11*01
F

Homsap
IGHV1-69*04
F, or Homsap
IGHV1-69*09
F or Homsap
IGHV1-69*10

F

89.2562

88.52459

88.52459

88.52459

88.11475

87.70492

Homsap IGHJ4*02 F

Homsap IGHJ2*01 F

Homsap IGHJ2*01 F

Homsap IGHJ2*01 F

Homsap IGHJ2*01 F

Homsap IGHJ4*02 F

81.25

88.68

88.68

88.68

88.68

81.25

Homsap IGHD2-
15*01 F

Homsap IGHD3-
10*03 F

Homsap IGHD3-
10*03 F

Homsap IGHD3-
10*03 F

Homsap IGHD3-
10*03 F

Homsap IGHD2-
15*01 F

16

17

17

17

17

16

CAREGGYCTGGS
CTQEHW

CARDPGVTDEGS
GYYFDLW

CARDPGVTDEGS
GYYFDLW

CARDPGVTDEGS
GYYFDLW

CARDPGVTDEGS
GYYFDLW

CAREGGYCTGGS
CTQEHW

cctcagtgaaggtctectgcaaggcettctggaggceaccttcaacagttatget
gtcagctgggtgcggcaggceccctagacaagggcettgagtggatgggaa
gggtcatcectggecttgatagatcaaattatgcacagaaattccagggcea
gagtcatgattagcgcggacaaatccacgacctcagtctacatggagcetga
gcggcctaagctctgaagacacggccatatattactgtgcgagagaaggg
ggatattgtactggtggaagctgcacccaggagcactggggectgggaac
cctggtcaccgtctecctcagcectccacacagagceccatecgtcttceecttgac
ccgcetgctgcaaaaacataaggge

ggggtccctgagactctcetgtgcagcectetgcattcagegtcagtgactact
acatgaactggatccgccaggctccagggaaggggctggaatggatttca
tattttagtaagagtggtggcaccatatattacgcagactctgtgaagggec
gatttaccgtctccaggaacaacgccgagaactcaatgttictgcagatgaa
cagcctcagagtcgaagattcggcecgtttattattgtgcaagagatccagga
gttaccgacgaaggatcaggctactatttcgatctctggggcecgtggcacce
tggtcactgtctcctcagectccacacagagcccatecgtcttceecttgacce
gctgctgcaaaaacat

ggggtccctgagactctcctgtgcagcctctgcattcagegtcagtgactact
acatgaactggatccgccaggcetccagggaaggggcetggaatggatttca
tattttagtaagagtggtggcaccatatattacgcagactctgtgaagggcc
gatttaccgtctccaggaacaacgccgagaactcaatgtttctgcagatgaa
cagcctcagagtcgaagattcggcecgtttattattgtgcaagagatccagga
gttaccgacgaaggatcaggctactatttcgatctctggggccgtggcacce
tggtcactgtctcctcagectccacacagagceccatcegtcettcececttgacee
gctgctgcaaaaacat

ggggtcectgagactcteetgtgcagectetgeattcagegtcagtgactact
acatgaactggatccgccaggctccagggaaggggctggaatggatttca
tattttagtaagagtggtggcaccatatattacgcagactctgtgaagggcec
gatttaccgtctccaggaacaacgccgagaactcaatgttictgcagatgaa
cagcctcagagtcgaagattcggccgtttattattgtgcaagagatccagga
gttaccgacgaaggatcaggctactatttcgatctctggggecgtggcacce
tggtcactgtctcctcagectccacacagagcccatecgtcttceecttgacce
gctgctgcaaaaacat

ggggtccctgagactctcetgtgcagcectetgcattcagegtcagtgactact
acatgaactggatccgccaggctccggggaaggggctggaatggatttca
tattttagtaagagtggtggcaccatatattacgcagactctgtgaagggec
gatttaccgtctccaggaacaacgccgagaactcaatgttictgcagatgaa
cagcctcagagtcgaagattcggcecgtttattattgtgcaagagatccagga
gttaccgacgaaggatcaggctactatttcgatctctggggcecgtggcacce
tggtcactgtctcctcagectccacacagagcccatecgtcttceecttgacce
gctgctgcaaaaacat

ttcctcagtgaaggtctectgcaaggcttctggaggceaccttcaacagttatg
cngtcagctgggtgcggcaggceccctagacaagggettgagtggatggg
aagggtcatccctggcecttgatagatcaaattatgcacagaaattccaggg
cagagtcatgattagcgcggacaaatccacgacctcagtctacatgnagcet
gagcggcctaanctctgaagacacggccatatattactgtgcgagagaag
ggggatattgtactggtggaagctgcacccaggagcactggggcectggga
accctggtcaccgtctcctcagectccacacagagceccateegtetteececttg
acccgctgctgcaaaaacat



25

26

27

28

29

B10

B10

B10

B10

B10

TP1

TP1

TP1

TP1

TP1

T3_c6

T3 c7

T3 c8

T3¢9

T3_c10

productive

productive

productive

productive

productive

Homsap
IGHV1-69*04
F, or Homsap
IGHV1-69*09
F or Homsap
IGHV1-69*10

F

Homsap
IGHV1-69*04
F, or Homsap
IGHV1-69*09
F or Homsap
IGHV1-69*10

F

Homsap
IGHV1-69*04
F, or Homsap
IGHV1-69*09
F or Homsap
IGHV1-69*10

F

Homsap
IGHV3-11*01
F

Homsap
IGHV3-11*01
F

89.2562 Homsap IGHJ4*02 F

88.84298 Homsap IGHJ4*02 F

89.2562 Homsap IGHJ4*02 F

80.20833 Homsap IGHJ2*01 F

88.52459 Homsap IGHJ2*01 F

81.25

81.25

81.25

88.68

88.68

Homsap IGHD2-
15*01 F

Homsap IGHD2-
1501 F

Homsap IGHD2-
15*01 F

Homsap IGHD3-
10*03 F

Homsap IGHD3-
10*03 F

16

16

CAREGGYCTGGS
CTQEHW

CAREGGYCTGGS
CTQEHW

CAREGGYCTDGS
CTQEHW

CARDPGVTDEGS
GYYFDLW

CARDPGVTDEGS
GYYFDLW

cctcagtgaaggtctectgcaaggcettctggaggceaccttcaacagttatget
gtcagctgggtgcggcaggceccctagacaagggcettgagtggatgggaa
gggtcatcectggecttgatagatcaaattatgcacagaaattccagggcea
gagtcatgattagcgcggacaaatccacgacctcagtctacatggagcetga
gcggcctaagctctgaagacacggccatatattactgtgcgagagaaggg
ggatattgtactggtggaagctgcacccaggagcactggggectgggaac
cctggtcaccgtctecctcagcectccacacagagceccatecgtcttceecttgac
ccgcetgctgcaaaaacat

cctcagtgaaggtttcctgcaaggcettctggaggcaccttcaacagttatgcet
gtcagctgggtgcggcaggcccctagacaagggcettgagtggatgggaa
gggtcatccctggccttgatagatcaaattatgcacagaaattccagggcea
gagtcatgattagcgcggacaaatccacgacctcagtctacatggagcetga
gcggcectaagctctgaagacacggccatatattactgtgcgagagaaggg
ggatactgtactggtggaagctgcacccaggagcactggggcectgggaa
ccctggtcaccgtctectcagectccacacagagcccatecgtcttceecttga
ccegetgctgcaaaaacat

cctcagtgaaggtctcctgcaaggcettctggaggceaccttcaacagttatget
gtcagetgggtgcggcaggeccctagacaagggcttgagtggatgggaa
gggtcatccctggccttgatagatcaaattatgcacagaaattccagggcea
gagtcatgattagcgcggacaaatccacgacctcagtctacatggagctga
gcggcectaagctctgaagacacggccatatattactgtgcgagagaaggg
ggatattgtactgatggaagctgcacccaggagcactggggcctgggaac
cctggtcaccgtctecctcagectccacacagagceccatecgtettceecttgac
ccgctgctgcaaaaacat

cctcagtgaaggtctcctgcaaggetgatgtgtggatttcaccagecgcagga
cagcggggtccctgagactctcetgtgcagcectctgcattcagegtcagtga
ctactacatgaactggatccgccaggctccagggaaggggctggaatgg
atttcatattttagtaagagtggtggcaccatatattacgcagactctgtgaag
ggccgatttaccgtctccaggaacaacgccgagaactcaatgtttctgcag
atgaacagcctcagagtcgaagattcggcecgtttattattgtgcaagagatce
caggagttaccgacgaaggatcaggctactatttcgatctctggggecgtg
gcaccctggtcactgtctcctcagectccacacagagceccatecgtetteceect
tgacccgctgctgcaaaaacat

ggggtccctgagactctectgtgcagectetgcattcagegtcagtgactact
acatgaactggatccgccaggctccagggaaggggcetggaatggatttca
tattttagtaagagtggtggcaccatatattacgcagactctgtgaagggec
gatttaccgtctccaggaacaacgccgagaactcaatgtttctgcagatgaa
cagcctcagagtcgaagattcggcecgtttattattgtgcaagagatccagga
gttaccgacgaaggatcaggctactatttcgatctctggggcecgtggcacce
tggtcactgtctcctcagectccacacagagcccatecgtcttceecttgacce
gctgctgcaaaaacat



30

31

32

33

34

35

B10

B10

B10

B10

B10

B1

TP1

TP1

TP1

TP1

TP1

TP3

T3_d1

T3 d2

T7_d3

T7_d4

T3_d5

4211

productive

productive

productive

productive

productive

productive

Homsap
IGHV3-11*01
F

88.52459 Homsap IGHJ2*01 F  86.79

Homsap
IGHV3-11*01
F

80.20833 Homsap IGHJ2*01 F  88.68

Homsap
IGHV3-11*01
F

88.52459 Homsap IGHJ2*01 F  86.79

Homsap
IGHV3-11*01
F

88.52459 Homsap IGHJ2*01 F  88.68

Homsap
IGHV3-11*01
F

88.52459 Homsap IGHJ2*01 F  88.68

IGHV1-8*01 94.6 IGHJ4*02 93.8

Homsap IGHD3-
10*03 F

Homsap IGHD3-
10*03 F

Homsap IGHD3-
10*03 F

Homsap IGHD3-
10*03 F

Homsap IGHD3-
10*03 F

IGHD3-3*01

17

17

17

17

16

CARDPGVTDEGS
GYYFDLW

CARDPGVTDEGS
GYYFDLW

CARDPGVTDEGS
GYYFDLW

CARDPGVTDEGS
GYYFDLW

CARDPGVTDEGS
GYYFDLW

CARAGYDVWSAA
PYFDYW

ggggtcectgagactctcetgtgcagectetgcattcagegtcagtgactact
acatgaactggatccgccaggctccagggaaggggctggaatggatttca
tattttagtaagagtggtggcaccatatattacgcagactctgtgaagggcec
gatttaccgtctccaggaacaacgccgagaactcaatgttictgcagatgaa
cagcctcagagtcgaagattcggccgtttattattgtgcaagagatccagga
gttaccgacgaaggatcaggctactatttcgatctctggggecgtggcacce
cggtcactgtctcctcagcectccacacagagceccateegtcttceecttgacce
gctgctgcaaaaacat

cctcagtgaaggtctcctgcaaggcetgatgtgtggatttcaccagegcagga
cagcggggtccctgagactctcctgtgcagcectctgcattcagegtcagtga
ctactacatgaactggatccgccaggctccagggaaggggctggaatgg
atttcatattttagtaagagtggtggcaccatatattacgcagactctgtgaag
ggccgatttaccgtctccaggaacaacgccgagaactcaatgtttctgcag
atgaacagcctcagagtcgaagattcggecgtttattattgtgcaagagatc
caggagttaccgacgaaggatcaggctactatttcgatctctggggeegtg
gcaccctggtcactgtctcctcagectccacacagageccateegtettcecct
tgacccgctgctgcaaaaacat

ggggtccctgagactctcctgtgcagcctctgcattcagegtcagtgactact
acatgaactggatccgccaggctccagggaaggggctggaatggatttca
tattttagtaagagtggtggcaccatatattacgcagactctgtgaagggcc
gatttaccgtctccaggaacaacgccgagaactcaatgtttictgcagatgaa
cagcctcagagtcgaagattcggecgtttattattgtgcaagagatccagga
gttaccgacgaaggatcaggctactatttcgatctctggggccgtggcacce
cggtcactgtctcctcagcectccacacagagceccatecgtettccecttgacce
gctgctgcaaaaacat

ggggtcectgagactcteetgtgcagectetgcattcagegtcagtgactact
acatgaactggatccgccaggctccagggaaggggctggaatggatttca
tattttagtaagagtggtggcaccatatattacgcagactctgtgaagggcec
gatttaccgtctccaggaacaacgccgagaactcaatgttictgcagatgaa
cagcctcagagtcgaagattcggcecgtttattattgtgcaagagatccagga
gttaccgacgaaggatcaggctactatttcgatctctggggecgtggcacce
tggtcactgtctcctcagectccacacagagceccatecgtcttceecttgacce
gctgctgcaaaaacat

ggggtccctgagactctectgtgcagectetgcattcagegtcagtgactact
acatgaactggatccgccaggctccagggaaggggcetggaatggatttca
tattttagtaagagtggtggcaccatatattacgcagactctgtgaagggec
gatttaccgtctccaggaacaacgccgagaactcaatgtttctgcagatgaa
cagcctcagagtcgaagattcggcecgtttattattgtgcaagagatccagga
gttaccgacgaaggatcaggctactatttcgatctctggggcecgtggcacce
tggtcactgtctcctcagectccacacagagcccatecgtcttceecttgacce
gctgctgcaaaaacat

cctcagtgaaggtttcctgcaaggcttctggatacaccttcaccaattatgata

tcaactgggtgcgacaggccactggacaagggcttgagtggatgggatg

gatgaaccctaacagtggtaacacagtctatgcccagaagttccagggca

gagtcaccatgaccaggaacacctccatgagtacagcctacatggaactg

actagcctgcgatctgaggacatggcecgtttatttctgtgcgagagcetggceta

cgatgtttggagtgctgcaccttactttgactactggggccagggaaccccg
gtcaccgtctectcag



36

37

38

39

40

41

B1

B1

B1

B1

B2

B2

TP3

TP3

TP3

TP3

TP3

TP3

4215

4225

42127

42130

6223

6227

productive

productive

productive

productive

productive

productive

IGHV3-9*01

IGHV3-9*01

D-REGION
start

IGHV1-8*01

IGHV3-21*01,
or IGHV3-
21*02 or

IGHV3-21*05

IGHV3-21*01,
or IGHV3-
21*02 or

IGHV3-21*05

98.8

99.2

94.5

94.1

93.9

IGHJ4*02

IGHJ4*02

IGHJ4*02

IGHJ4*02

IGHJ4*02

IGHJ4*02

91.7

91.7

89.6

93.8

97.9

97.9

IGHD2-15*01

IGHD2-15*01

IGHD2-8*01

IGHD3-3*01

IGHD3-10*01

IGHD3-10%01

25

25

19

16

24

24

CAKDIAGGFFPGV
DCSGGSCYSGFD
YW

CAKDIAGGFFPGV
DCSGGSCYSGFD
YW

CASEEKYCTNDG
CFYSFFNYW

CARAGYDVWSAA
PYFDYW

CATEVTYYFGSG
SYDEARRGYYFD
YW

CATEVTYYFGSG
SYDEARRGYYFD
YW

ggggtccctgagactctcctgtgcagcectctggattcacctttgatgattatgee
atgcactgggtccggcaagctccagggaagggcectggagtgggcectcag
gtattagttggaatagtggtagcataggctatgcggactctgtgaagggecg
attcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaa
cagtctgagagctgaggacacggccttgtattactgtgcaaaagatattgcc

ggggagcttttttccgggcgtggattgtagtggtggtagcetgctactcgggettt
gactactggggccagggaaccctggtcaccgtctcctcag

ggggtccctgagactctcctgtgcagectctggattcacctttgatgattatgee
atgcactgggtccggcaagctccagggaagggectggagtgggtctcag
gtattagttggaatagtggtagcataggctatgcggactctgtgaagggcecg
attcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaa
cagtctgagagctgaggacacggccttgtattactgtgcaaaagatattgcc
gggggcttttttccgggegtggattgtagtggtggtagcetgctactcgggettt
gactactggggccagggaaccctggtcaccgtctcctcag

gactctcctgtgcagcctctggattcaccctcagaacttatgaaatgaactgg

gtccgccaggctccagggaaggggcetggagtggatttcatacactagegg

tagtggtaccaccatatactacgcagactctgtgaggggccgcttcactatct

ccagagacgacgccgcgaactcactctatctgcaaatgaacagcectgcga

gccgaagacacggctgtttattactgtgcgagcgaagagaaatattgtact

aatgatggatgcttttatagtttctttaattactggggccagggaaccctggtc
accgtctcctcag

cctcagtgaaggtttcctgcaaggcttctggatacaccttcaccaattatgata
tcaactgggtgcgacaggccactggacaagggcttgagtggatgggatg
gatgaaccctaacagtggtaacacagtctatgcccagaagttccagggcea
gagtcaccatgaccaggaacacctccatgagtacagcctacatggaactg

actagcctgcgatctgaggacatggcecgtttatttctgtgcgagagcetgget

tcctgggcaggggetggagtgggtctcatacattagcagtggtagtagttac
atatactatacagactcagtgaagggccgattcaccatctccagagacaac
gccaagaactcactgtacctgcaaatgaacagcctgagagccgaggaca
cggctatatattactgtgcgacagaggtcacgtattacttcggttcggggagtt
atgatgaagcaagaagggggtactactttgactactggggccaggggac
cctggtcaccgtctectcag

ggggtccctgagactctcetgtgcagectctggattctecttcagaacctatga
cgtgaactgggtccgccaggcetecctgggcaggggcetggagtgggtctcata
cattagcagtggtagtagttacatatactatacagactcagtgaagggccg
attcaccatctccagagacaacgccaagaactcactgtatctgcaaatgaa
cagcctgagagccgaggacacggctatatattactgtgcgacagaggtca
cgtattacttcggttcggggagttatgatgaagcaagaagagggtactacttt
gactactggggccaggggaccctggtcaccgtctcctcag



42

43

44

45

46

47

B2

B2

B2

B2

B2

B3

TP3

TP3

TP3

TP3

TP3

TP3

6229

62123

62125

62227

62246

7223

productive

productive

productive

productive

productive

productive

IGHV3-21*01,
or IGHV3-
21*02

IGHV3-30*03,
or IGHV3-
30*18 or
IGHV3-30-

5*01

IGHV3-30*03,
or IGHV3-
30*18 or
IGHV3-30-

5*01

IGHV4-39*07

IGHV3-30%03,
or IGHV3-
30*18 or
IGHV3-30-

5*01

IGHV5-10-
1*01, or
IGHV5-10-
1*03

93.9

93.9

92.2

IGHJ4*02

IGHJ2*01

IGHJ2*01

IGHJ4*02

IGHJ2*01

IGHJ2*01

90.6

93.8

90.6

94.3

IGHD2-15*01

IGHD3-9*01

IGHD3-9*01

IGHD3-3*01

IGHD3-9*01

IGHD6-13*01

19

21

21

18

21

18

CARDLTYCSGLSC
YGKYIDFW

CAKRGTAWEGLT
GFYSYLYFNLW

CAKRGTAWEGLT
GFYSYLYFNLW

CARGAGVVVIPKT
GRHFDYW

CAKRGTAWEGLT
GFYSYLYFNLW

CARLSLEQQLVL
GNWSFDLW

tggggtccctgagactctectgtgcagcctctggattcagcttcagtacctatg
acatgaattgggtccgccaggcetccagggaaggggcetggagtgggtctca
tccattagtagtggtagttcaaagatagactacgcagactcagtgaagggce
cgattcaccctctccagagacaacgccaagaactcactgtatctacaaatg
aacagcctgagagtcgaggacacggctgtctattattgtgcgagagatttg
acttactgtagtggtcttagttgctacggaaaatacatcgacttctggggeca
gggaaccctggtcgcecgtctectcag

tggggtccctgagactctcctgtgcagcctctggattcaccttcagtagttttgg
catgcattgggtccgccaggcetccaggcaaggggcetggagtgggtggea
gttatatcatatgatgggaaaaatgaattctttgcagactccgtgaagggcee
gattctccatctccagagacaattccaagaacacactgtatctgcaaatgga
cagcctgagagttgaggacacggctgtgtattactgtgcgaaacgcggaa
cggcttgggagggcttgactggcttttatagttacttatacttcaatctctgggg
ccggggcaccctggtcactgtctcctcag

tggggtccctgagactctcctgtgcagcectctggattcaccttcagtagttttgg
catgcattgggtccgccaggctccaggcaaggggcetggagtgggtggea
gttatatcatatgatgggaaaaatgaattctttgcagactccgtgaagggcec
gattctccatctccagagacaattccaagaacacactgtatctgcaaatgga
cagcctgagagttgaggacacggctgtgtattactgtgcgaaacgcggaa
cggcttgggagggcttgactggcttttatagttacttatacttcaatctctgggg
ccggggcaccctggtcactgtctcctcag

gaccctgtctcacctgegctgtctetggtggcetccatcagtagtactacttacta
ctggggcetggatccgccagtccccagggaaggggcetggagtggattggg
agtttgttttatagtgggaggacccacttcaacccgtccctcaagagtcgagt
caccatatcagtagacacgtccaagaattatttctccctgaaattgaactctgt
gaccgccgcggacacggccatgtattactgtgcgaggggggcgggagtg
gtggttattccgaagacgggccggcactttgactactggggccagggaacc
ctggtcaccgtctcctcag

ggggtccctgagactctcctgtgcagectctggattcaccttcagtagttttgge
atgcattgggtccgccaggcetccaggcaaggggcetggagtgggtggeagt
tatatcatatgatgggaaaaatgaattctttgcagactccgtgaagggcecga
ttctccatctccagagacaattccaagaacacactgtatctgcaaatggaca
gcctgagagttgaggacacggctgcegtattactgtgcgaaacgcggaacg
gcttgggagggcttgactggcttttatagttacttatacttcaatctctggggece
ggggcaccctggtcactgtctcctcag

aaaaagcccgggggagtctctgaggatctectgtaagggttctggatacaa
ctttaccagttactgtgtcacctgggtgcgccagatgcccgggaaaggcectg
gagtggatggggaggattaatcctagtgactcttataccaacctaagcecgt
ccttccaaggccacgtcaccatgtcatctgacaagtccatcagcetetgcecttce
tgcagtggagcagtctgcaggcctcggacaccgccatgtatttctgtgcgag
actctcecttgagcaacagttggtacttgggaactggtecttcgatctctgggg
ccgtggcaccctggtcactgtctcctcag



48

49

50

51

52

53

B3

B3

A26

A26

A26

A26

TP3

TP3

TP3

TP3

TP3

TP3

72120

72126

productive

productive

productive

productive

productive

productive

IGHV5-10-
1*01, or
IGHV5-10-
1*03

IGHV5-10-
1*01, or
IGHV5-10-
1*03

Homsap
IGHV3-23*01
F, or Homsap
IGHV3-23*04
F or Homsap

IGHV3-

23D*01 F

Homsap
IGHV3-23*01
F, or Homsap
IGHV3-23*04
F or Homsap

IGHV3-

23D*01 F

Homsap
IGHV1-18*01
F

Homsap
IGHV3-23*01
F, or Homsap
IGHV3-23*04
F or Homsap

IGHV3-

23D*01 F

93.4 IGHJ2*01

93.7 IGHJ2*01

95.5102 Homsap IGHJ5*02 F

95.5102 Homsap IGHJ5*02 F

95.86777 Homsap IGHJ4*02 F

95.10204 Homsap IGHJ5*02 F

92.5

94.3

98.04

98.04

83.33

98.04

IGHD6-13*01

IGHD6-13*01

Homsap IGHD3-
22*01F

Homsap IGHD3-
22*01F

Homsap IGHD1-
2601 F

Homsap IGHD3-
22*01F

18

18

20

20

20

CARLSLEQQLVL
GNWSFDLW

CARLSLEQQLVL
GNWSFDLW

CAKGGRISMIVVV
PQQNWFDPW

CAKGGRISMIVVV
PQQNWFDPW

CARDYPYSGSYA
HDSW

CAKGGRISMIVVV
PQQNWFDPW

taaaaagcccggggagtctctgaagatctcctgtaagggttctggatacaa
ctttaccagttactgtatcacctgggtgcgccagatgcccgggaaaggcectg
gagtggatggggaggattaatcctagtgactcttataccaacctaagcccgt
ccttccaaggccacgtcaccatgtcatctgacaagtccatcagcetetgcecttce
tgcagtggagcagtctgcaggcctcggacaccgccatgtatttctgtgcgag
actctcccttgagcaacagttggtacttgggaactggtccttcgatctctgggg
ccgtgccaccctggtcactgtctcctcag

aaaaagcccggggagtctctgaagatctectgtaagggttctggatacaac
tttaccagttactgtatcacctgggtgcgccagatgcccgggaaaggectgg
agtggatggggaggattaatcctagtgactcttataccaacctaagcccgte
cttccaaggccacgtcaccatgtcatctgacaagtccatcagcetctgecttect
gcagtggagcagtctgcaggcctcggacaccgccatgtatttctgtgcgag
actctcccttgagcaacagttggtacttgggaactggtcecttcgatctctgggg
ccgtggcaccctggtcactgtctcctcag

tggggtccctgagactcteetgtgcagectetggattcagttttgccacctatge
catgagctgggtccgccaggcetccagggaaggggcetggagtgggtctea
ggtattagtgggagtggtggtagcacatattacgcagactccgtgaaggge
cggttcaccatctccagagacaactccaagaacacgctgtatctgcaaatg
aacagcctgagagccgaggacacggccttatattactgtgcgaaaggtgg
tagaattagtatgatcgtggtggttcctcaacagaactggttcgaccecetggg
gccagggaaccctggtcaccgtctcctcagectccacacagagceccatecg
tcttccecttgaccegcetgctgcaaaaacat

tggggtccctgagactctectgtgcagcctctggattcagttttgeccacctatge
catgagctgggtccgccaggctccagggaaggggcetggagtgggtctca
ggtattagtgggagtggtggtagcacatattacgcagactccgtgaaggge
cggttcaccatctccagagacaactccaagaacacgctgtatctgcaaatg
aacagcctgagagccgaggacacggccttatattactgtgcgaaaggtgg
tagaattagtatgatcgtggtggttcctcaacagaactggttcgaccectggg
gccagggaaccctggtcaccgtctcctcagectccacacagagceccatceg
tcttccecttgaccegcetgctgcaaaaacat

cctcagtgaaggtttcctgcaaggcttctgattacacctttaccagctatgctat
cagctgggtgcgacaggcccctggacaagggcettgagtggatgggatgg
atcaacgcttacaatggtaaggcaaactatgcacagaacctccagggcag
agtcaccatgaccacagacacatccacgagcacagcctacatggaactg
aggagcctgagatctgacgacacggccgtatatttctgtgcgagagattac
ccgtatagtgggagctacgctcatgactcctggggccagggaacccttate
accgtctcctcagcctccacacagagcccateegtcttceecttgaccegetg
ctgcaaaaacata

tggggtccctgagactcteetgtgcagectetggattcagttttgccacctatge
catgagctgggtccgccaggcetccagggaaggggcetggagtgggtctea
ggtattagtgggagtggtggtagcacatattacgcagactccgtgaaggge
cggttcaccatctccagagacgactccaagaacacgctgtatctgcaaatg
aacagcctgagagccgaggacacggccttatattactgtgcgaaaggtgg
tagaattagtatgatcgtggtggttcctcaacagaactggttcgaccecetggg
gccagggaaccctggtcaccgtctcctcagectccacacagagceccatecg
tcttceecttgaccegcetgctgcaaaaacat



54

55

56

57

58

59

A26

A26

A26

A26

A26

A26

TP3

TP3

TP3

TP3

TP3

TP3

10

11

12

productive

productive

productive

productive

productive

productive

Homsap
IGHV1-18*01
F

Homsap
IGHV3-23*01
F, or Homsap
IGHV3-23*04
F or Homsap

IGHV3-

23D*01 F

Homsap
IGHV1-18*01
F

Homsap
IGHV3-23*01
F, or Homsap
IGHV3-23*04
F or Homsap

IGHV3-

23D*01 F

Homsap
IGHV1-18*01
F

Homsap
IGHV1-18*01
F

95.47325

95.10204

95.88477

95.10204

95.88477

95.88477

Homsap IGHJ4*02 F

Homsap IGHJ5*02 F

Homsap IGHJ4*02 F

Homsap IGHJ5*02 F

Homsap IGHJ4*02 F

Homsap IGHJ4*02 F

83.33

98.04

83.33

98.04

83.33

83.33

Homsap IGHD1-
26*01 F

Homsap IGHD3-
22*01F

Homsap IGHD1-
26*01 F

Homsap IGHD3-
22*01 F

Homsap IGHD1-
2601 F

Homsap IGHD1-
26*01 F

14

14

14

CARDYPYSGSYA
HDSW

CAKGGRISMIVVV
PQQNWFDPW

CARDYPYSGSYA
HDSW

CAKGGRISMIVVV
PQQNWFDPW

CARDYPYSGSYA
HDSW

CARDYPYSGSYA
HDSW

tcctcagtgaaggtttcctgcaaggcttctgattacacctttaccagctatgcta
tcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatgg
atcaacgcttacaatggtaaggcaaactatgcacagaacctccagggcag
agtcaccatgaccacagacacatccacgagcacagcctacatggaactg
aggagcctgagatctgacgacacggcecgtatatttctgtgcgagagattac
ccgtatagtgggagctacgctcatgactcctggggccagggaacccttate
accgtctcctcagectccacacagagcccatecgtcttceccttgaccegetg
ctgcaaaaacat

tggggtccctgagactctcetgtgcagcectetggattcagttttgccacctatge
catgagctgggtccgccaggcetccagggaaggggcetggagtgggtcteca
ggtattagtgggagtggtggtagcacatattacgcagactccgtgaaggge
cggttcaccatctccagagacgactccaagaacacgctgtatctgcaaatg
aacagcctgagagccgaggacacggccttatattactgtgcgaaaggtgg
tagaattagtatgatcgtggtggttcctcaacagaactggttcgacccctggg
gccagggaaccctggtcaccgtctcctcagectccacacagagceccateceg
tcttccecttgacccgctgctgcaaaaacat

tcctcagtgaaggtctcctgcaaggcttctgattacacctttaccagctatgcta
tcagctgggtgcgacaggceccctggacaagggcettgagtggatgggatgg
atcaacgcttacaatggtaaggcaaactatgcacagaacctccagggcag
agtcaccatgaccacagacacatccacgagcacagcctacatggaactg
aggagcctgagatctgacgacacggccgtatatttctgtgcgagagattac
ccgtatagtgggagctacgctcatgactcctggggccagggaacccttatc
accgtctcctcagectccacacagagceccatecegtettceecttgaccegcetg
ctgcaaaaacat

tggggtccctgagactcteetgtgcagectetggattcagttttgccacctatge
catgagctgggtccgccaggcetccagggaaggggcetggagtgggtctea
ggtattagtgggagtggtggtagcacatattacgcagactccgtgaaggge
cggttcaccatctccagagacgactccaagaacacgctgtatctgcaaatg
aacagcctgagagccgaggacacggccttatattactgtgcgaaaggtgg
tagaattagtatgatcgtggtggttcctcaacagaactggttcgaccectggg
gccagggaaccctggtcaccgtctcctcagectccacacagagceccateeg
tettccecttgaccegetgetgcaaaaacat

tcctcagtgaaggtcetectgcaaggcttctgattacacctttaccagctatgcta
tcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatgg
atcaacgcttacaatggtaaggcaaactatgcacagaacctccagggcag
agtcaccatgaccacagacacatccacgagcacagcctacatggaactg
aggagcctgagatctgacgacacggccgtatatttctgtgcgagagattac
ccgtatagtgggagctacgctcatgactcctggggccagggaacccttate
accgtctcctcagcectccacacagagceccateegtcttceecttgaccegetg
ctgcaaaaacat

tcctcagtgaaggtctcctgcaaggcttctgattacacctttaccagctatgcta
tcagctgggtgcgacaggceccctggacaagggcettgagtggatgggatgg
atcaacgcttacaatggtaaggcaaactatgcacagaacctccagggcag
agtcaccatgaccacagacacatccacgagcacagcctacatggaactg
aggagcctgagatctgacgacacggccgtatatttctgtgcgagagattac
ccgtatagtgggagctacgctcatgactcctggggccagggaacccttatc
accgtctcctcagectccacacagagceccatecegtettceecttgaccegcetg
ctgcaaaaacat
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Homsap
TP3 13 productive  IGHV3-23*04 84.72222 Homsap IGHJ5*02 F 96.08
F
Homsap
TP3 16 productive IGHV1-18*01 95.86777 Homsap IGHJ4*02 F  83.33
F

Homsap IGHD3-
2201 F

Homsap IGHD1-
26*01 F

20

14

CAKGGRISMIVVV
PQQNWFDPW

CARDYPYSGSYA
HDSW

tcctcagtgaaggtttcctgcaaggcgagtcctcagagactcccecgggettttt
ggggtcectgagactcteetgtgcaggactgtgtgggtttcaccagegcagg
acagtggggtccctgagactctectgtgcaggggtcttcagagactcccegg
gctttttggggtcectgagactctectgtgcagectctggattcagttttgecace
tatgccatgagctgggtccgeccaggcetccagggaaggggcetggagtgggt
ctcaggtattagtgggagtggtggtagcacatattacgcagactccgtgaa
gggccggttcaccatctccagagacaactccaagaacacgctgtatctgea
aatgaacagcctgagagccgaggacacggccttatattactgtgcgaaag
gtggtagaattagtatgatcgtggtggttcctcaacagaactggttcgaccce
tggggccagggaaccctggtegcecgtctectcagectccacacagagecce
atccgtcttceccttgaccegetgctgcaaaaacat

cctcagtgaaggtttcctgcaaggcttctgattacacctttaccagctatgctat
cagctgggtgcgacaggcccctggacaagggcttgagtggatgggatgg
atcaacgcttacaatggtaaggcaaactatgcacagaacctccagggcag
agtcaccatgaccacagacacatccacgagcacagcctacatggaactg
aggagcctgagatctgacgacacggccgtatatttctgtgcgagagattac
ccgtatagtgggagctacgctcatgactcctggggccagggaacccttate
accgtctcctcagectccacacagagceccatcegtcttceecttgacecegcetg
ctgcaaaaacata



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 Y‘HEGION
identity %
1 1 IGHV4-31*11 88,6
2 B IGHV3-48*03 923
3 B IGHV1-8*01 94,6
B1 I 3 IGHV1-8*01 94,5 IGHV1-8
N 3 IGHV3-9°01 98,8 IGHV1-18
[ 3 IGHV3-9°01 99,2 IGHV1-69
, [ 1GHV3-23'01, 0r IGHV3-23"04 01 | o
IGHV3-23D*01 ’ 1GHWV3-9
IGHV3-23*01, or IGHV3-23*04 or
5 . IGHV3-23D*01 959 —
9 A 1GHV3-23"01, or IGHV3-23"04 or 96.1 =
IGHV3-23D*01 ’
1o Il 1GHV3-28'01,0r IGHV3-23°040r | IGHV3-21
IGHV3-23D*01 ’
IGHV3-23*01, or IGHV3-23*04 or
kN IGHV3-23D"01 87.3 IGHV3-23
12 B IGHV3-30-3°01, or IGHV3-33*09 938 1GHV3-30
IGHV3-21*01, or IGHV3-21*02 or -
B2 | 1 | IGHV3-21705 941
1o R [GHv3-21%01 orlGHV321"020r | o IGHV3-48
IGHV3-21*05 ’
15 (K] IGHV3-21701, or IGHV3-21702 92,7 IGHV3-49
IGHV3-30°03, or IGHV3-30"180r | o, o =
IGHV3-30-501 ’ IGHV4-31
IGHV3-30*03, or IGHV3-30*18 or 93.9
IGHV3-30-5"01 ’
IGHV3-30°03, or IGHV3-30"180r | o o IGHV4-39
IGHV3-30-5"01 ’
IGHV4-39°07 90,1 IGHV5-10-1
IGHV3-49°03, or IGHV3-49*05 90,3 IGHV5-51
IGHV3-49°03, or IGHV3-49*05 90,4
B3 IGHV3-49°03, or IGHV3-49*05 91,2
IGHV3-49°03, or IGHV3-49*05 793
IGHV5-10-1*01, or IGHV5-10-1*03 | 922
IGHV5-10-1°01, or IGHV5-10-1*03 | 93,4
IGHV5-10-1°01, or IGHV5-10-1*03 | 937
IGHV1-69'04 ,0r IGHV1-69'09 or | oo o
IGHV1-69*10 ’
IGHV1-69°04 ,0r IGHV1-69'09 or | oo o
IGHV1-69*10 ’
IGHV1-69°04 , 0r IGHV1-69°09 or | o
IGHV1-69*10 ’
IGHV1-69°04 ,0r IGHV1-69'09 or | oo
IGHV1-69*10 ’
IGHV1-69°04 ,0r IGHV1-69'09 or | oo -
IGHV1-69*10 ’
IGHV1-69°04 ,0r IGHV1-69'09 or |
IGHV1-69*10 ’
IGHV1-69°04 ,0r IGHV1-69'09 or | oo -
IGHV1-69*10 ’
IGHV1-69°04 ,0r IGHV1-69'09 or | oo o
IGHV1-69*10 ’
IGHV1-69°04 ,0r IGHV1-69'09 or | oo -
IGHV1-69*10 ’
B10 IGHV3-11*01 88,5
IGHV3-11*01 88,5
IGHV3-11*01 88,5
IGHV3-11*01 88,5
IGHV3-11*01 88,5
IGHV3-11*01 88,1
IGHV3-11*01 80,2
IGHV3-11*01 88,5
IGHV3-11*01 88,5
IGHV3-11*01 80,2
IGHV3-11*01 88,5
IGHV3-11*01 88,5
IGHV3-11*01 88,5
IGHV5-51*01 93,3
IGHV1-18*01 95,9
IGHV1-18*01 955
IGHV1-18°01 95,9
IGHV1-18*01 95,9
IGHV1-18*01 95,9
IGHV1-18*01 95,9
IGHV3-23*01 , or IGHV3-23*04 or 95.5
IGHV3-23D*01 ’
A26 IGHV3-23'01 ,0r IGHV3-23'04 or | o
IGHV3-23D*01 ’
IGHV3-23°01 ,0r IGHV3-23'04 or | o
IGHV3-23D*01 ’
IGHV3-23'01 ,0r IGHV3-23'04 or | o
IGHV3-23D*01 ’
1GHV3-23°01 ,0r IGHV3-23'04 or | o
IGHV3-23D*01 ’
IGHV3-23*04 84,7




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.nim.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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