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A Splenic B Number of sequences Mutations
Age cell Frequency/ Frequency/
Donors (Years) subsets Total Mutated (%) Number Range total seq. mutated seq.
(%) (%)
IgD*CD27" 22 22(100%) 232 3-23 3.70 3.70
D1 4  MTG'MEMS55" 20 12 (60%) 76 0-20 1.34 2.24
MTGMEM55" 32 9 (28%) 58 0-18 0.64 2.28
IgD*CD27" 30 22 (73%) 104 0-17 1.23 1.68
D2 4  MTG'MEM55" 41 24 (58%) 95 0-13 0.80 1.33
MTGMEM55" 38 3 (8%) 11 0-9 0.10 1.30
IgD*CD27" 33 26 (79%) 174 0-30 1.88 2.38
D3 5 MTG'MEMS55" 36 18 (50%) 64 0-13 0.63 1.27
MTG'MEM55" 36 4 (11%) 8 0-3 0.08 0.71
IgD*CD27" 25 19 (76%) 116 0-17 1.63 2.15
D4 6 MTG'MEM55" 39 11 (28%) 48 0-9 0.43 1.54
MTGMEM55" 30 2 (7%) 3 0-2 0.04 0.53
IlgD*CD27* 34 22 (65%) 84 0-19 0.88 1.36
D5 6 MTG'MEMS55" 40 15 (38%) 44 0-8 0.39 1.04
MTGMEM55" 35 3 (9%) 7 0-5 0.07 0.83
IgD*CD27* 144 111(77%) 710 0-30 1.74 225
Average 5 MTG'MEM55" 176 80 (45%) 327 0-20 0.65 1.44
MTGMEMS55" 171 21 (12%) 87 0-18 0.18 0.46
B MZB MTG*MEM55* MTG-MEM55*
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Figure S1. Ig genes mutation frequencies of children splenic MZB, MTG*MEM55*, and MTG"MEM55* subsets. (A) Somatic mutations in JH4-
JH5 introns flanking VDJH4 rearrangements were determined for splenic MZB, MTG*MEM55+*, and MTG~MEM55* subsets for the five analyzed samples.
(B) The pie charts depict the relative proportions of sequences with a given mutation range (see the color legend) for MZB, MTG*MEM55+, and
MTG~MEM55* subsets.
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Table S1. Percentages of CD20+*IgD* cells becoming CD27+ after 3 d in different co-culture conditions

B cell subset Age of donors Percentage of CD27+ cells Fold induction
0OP9-hDLL1 0oP9 OP9-hDLL1 OP9-hDLL1 OP9-hDLL1 OP9-hDLL1 + OP9-hDLL1 + aNOTCH2
+ «NOTCH1 + aNOTCH2 versus OP9 aNOTCH1 versus OP9 versus OP9
yr % % % %
Transitional 5 15.9 9.8 ND ND 1.62 ND ND
Naive 5 9.1 4.7 ND ND 1.94 ND ND
MTG~-MEMS55* 5 33.4 19.1 29.7 23.2 1.75 1.55 1.21
MTG*MEM55+* 5 52.4 41 ND 39.5 1.28 ND 0.96
Transitional 5 3.2 3.3 ND ND 0.97 ND ND
Naive 5 15 0.8 ND ND 1.88 ND ND
MTG~MEM55+ 5 12.1 7.8 13.2 8 1.55 1.69 1.03
MTG*MEM55+ 5 36.8 23.7 ND 22.4 1.55 ND 0.94
Transitional 4 5.1 2.5 ND ND 2.04 ND ND
Naive 4 2.7 1.9 ND ND 1.42 ND ND
MTG~MEMb55+ 4 21.9 12.6 20.7 14.2 1.74 1.64 1.13
MTG*MEM55+ 4 45.1 33.7 ND 35.4 1.34 ND 1.05
Transitional 5 ND ND ND ND ND ND ND
Naive 5 ND ND ND ND ND ND ND
MTG~MEM55+ 5 17 9.6 ND ND 1.77 ND ND
MTG*MEM55+ 5 ND ND ND ND ND ND ND
Transitional 8 13.6 5.2 ND ND 2.62 ND ND
Naive 8 7.2 3.6 ND ND 2.00 ND ND
MTG~MEM55+ 8 24 9.4 ND ND 2.55 ND ND
MTG*MEM55+ 8 38.3 20.1 ND ND 1.91 ND ND
Mean + SD
Transitional All 9.45+6.2 520+ 3.2 ND ND 1.81 + 0.7 ND ND
Naive All 512+3.6 275+ 17 ND ND 1.80 £ 0.3 ND ND
MTG~MEM55+ All 2168+8 11.7+45 21.2+82 151+7.6 1.87 + 0.4 1.6 + 0.1 1.12 + 0.1
MTG*MEM55+ All 43.15+ 7.1 29.62 + 9.5 ND 3243 + 8.9 152 +0.3 ND 117 £+ 0.3
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Table S2. Percentage of CD27+ B cell subsets in Alagille patients and healthy donors

Age B cell subset Ratio IgD*CD27+/IlgD~CD27+
lgD*CD27+ lgD~CD27+
yr % %
Alagille JAGT*~
3.00 8.2 12.1 0.68
4.00 5.2 3.8 1.37
11.00 1.00 3.2 0.31
Mean + SD 48+ 3.6 6.4 +50 0.79 + 0.54
Alagille NOTCH2*/~
7.00 4.5 10.9 0.41
8.00 6.3 23.8 0.26
10.00 3.2 5.1 0.63
32.00 4.8 12.7 0.38
Mean + SD 47 +13 132+7.8 0.42 + 0.15
Healthy donors
6.00 6.00 6.6 0.9
6.5 8.00 6.5 1.23
6.6 12.8 10.4 1.23
6.5 19.00 12.00 1.58
7.00 12.00 12.00 1.00
7.00 9.00 53 1.7
7.5 6.2 9.00 0.69
8.00 10.00 11.00 0.90
9.00 16.00 14.00 1.14
9.5 13.00 12.00 1.08
10.00 14.00 12.00 1.16
11.00 8.00 8.00 1.00
12.00 25 2.8 0.89
12.00 7.2 9.7 0.74
13.00 13.00 10.00 1.3
13.00 4.5 7.4 0.61
16.00 9.2 20.00 0.46
20.00 12.5 18.00 0.69
20.00 9.7 15.4 0.63
21.00 6.00 15.00 0.4
22.00 3.6 17.3 0.21
23.00 16.00 24.00 0.67
24.00 4.00 6.00 0.67
24.00 10.5 10.00 1.05
25.00 17.00 11.00 1.54
25.00 15.5 16.1 0.96
27.00 30.00 17.00 1.76
30.00 3.5 4.5 0.78
31.00 14.00 27.00 0.52
31.00 21.00 20.00 1.05
31.00 16.00 20.00 0.8
32.00 13.5 12.00 1.12
33.00 12.00 20.00 0.6
33.00 31.00 21.00 1.48
33.6 20.5 15.6 1.31
33.75 28.00 20.00 1.4
35.00 7.00 8.00 0.87
35.00 11.00 14.00 0.78
37.00 16.00 12.00 1.33
38.00 22.00 20.00 1.1
39.00 9.00 12.00 0.75
40.00 1n.5 23.0 0.5
Mean + SD 12.65 + 6.8 13.5+5.8 0.97 + 0.36
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Table S3. Antibodies and reagents

Antigen/CD Conjugate Clone Suppliers
Flow cytometry

Primary Abs

IgA1/1gA2 biotin G20-359 BD

IgE biotin G7-26 BD

I9G PE-Cy7 G18-145 BD

IgG FITC - DAKO
Cb27 Pe-Cy7 M-T271 BD
CD24 PE L128 BD
CD38 PerCP-Cy5.5 HIT2 BioLegend
CD38 PE HIT2 BD
CD45RB Alexa Fluor 647 MEM55 Clinisciences
CD45RB PE MEM55 BioLegend
Cb20 APC-H7 L27 BD
CDh27 Brilliant violet M-T271 BD
CDh27 APC M-T271 BD
DLL1 PE MHD1-314 BiolLegend
gD PE-Cy7 1A6-2 BioLegend
IgD PerCP-Cy5.5 1A6-2 BioLegend
IgD PE - Southern Biotech
CD19 Brilliant violet 421 HIB19 BioLegend
CD3 APC-H7 5K7 BD
CD14 APC-H7 M®P9 BD
CD16 APC-H7 IV N409 BD
CD18 PE CLB-LFA-1/1 eBioscience
CD200 PE 0X-104 BioLegend
CD300 PE MEM-260 Abcam
BTLA PE MIH26 BioLegend
IgM PE MHM-88 BioLegend
CD1c PE L161 Santa Cruz Biotechnology, Inc.
CD21 PE B-ly4 BD
Secondary Abs

Rat anti-mouse 1gG1 Biotin A85-1 BD
Isotype controls

mouse IgG1 - MOPC-21 BioLegend
mouse IgG1 PE MOPC-21 BD
Streptavidin Pacific blue - Invitrogen
Confocal microscopy

Primary Abs

Rabbit anti-human DLL1 - ab10554 ABCAM
Mouse IgG1 anti-human CD27 - M-T271 BD
Mouse IgG1 anti-human CD27 - - Novacastra
Goat anti-human IgD Biotin - SouthernBiotech

Secondary Abs

Goat F(ab’), anti-Rabbit
Goat anti-mouse 1gG1
Streptavidin

Alexa Fluor 488
Cy5
Pacific blue

Invitrogen
SouthernBiotech
Invitrogen
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