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Supplementary Fig. S1. Im-
munohistochemistry staining and
grading of mSGs for ptl.

a) IHC staining. Three mSGs,
collected  simultaneously; 2
were used for the NGS analy-
sis while the third one was sec-
tioned (3um), single stained with
antibodies against CD20, CD3,
CDI138 and CD21 and graded
following a previously published
protocol (9).
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Supplementary Fig. S2. Steps for the preparation of the libraries and generation of the DatasetA1 used for our final analysis. a) Schematic representation
of the different steps involved in the preparation of the libraries, from cDNA preparation using isotype specific primers to the pooling and sequencing on the
454 Roche sequencer. b) Pipeline showing the steps involved in identifying the reads belonging to the shared clones, used for generating the lineage trees.
¢) Histogram showing the total number of reads generated combining the shotgun (SG) and the Long Amplicon 2 (LAMP2) strategy before (black) and after
selecting only those reads = 350 bases long (white).
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Supplementary Fig. S3. VH (left), DH (centre) and JH (right) usage and distribution across the 8 mSGs NGS libraries obtained after IgAT analysis. VH
(a), D (b) and JH (c) gene usage is shown for the paired mSGs (A and B).

Supplementary Fig. S4.
Examples of lineage trees
generated for the most preva-
lent clonotypes detected in
the mSGs biopsies from pa-
tients 2 and 3. a) Lineage tree
for the most prevalent clo-
notype VH3-49/D2-2/14-02,
detected in the Pt2A library;
b) Lineage tree for the clo-
notype VH5-51/D7-27/14-02,
detected in the Pt2B library;
¢) Lineage tree for the most
prevalent clonotype VH1-69/
D3-22/J5-01, detected in the
Pt3B library.
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Supplementary Fig. S5. Lineage Trees of representative clonotypes shared between paired mSGs. a) Pt1, clonotype VH4-59/D2-21/JH3-01. Only SHM.
In this example a B cell clone with w isotype migrates from mSG B to mSG A where it acquires one additional SHM. b) Pt3, clonotype VH4-39/D6-19/
JH4-01. Only switch recombination. In this lineage tree a B cell clone u isotype migrates from the mSG A (I) to mSG B (II) where it switches to y (I). ¢)
Pt2, VH4-39/D5-12/JH5-02. Both SHM and switch recombination. B cell clones, with same SHM but with u and o isotypes, migrated from the mSG A (I)
to mSG B (II) and (IIT) where they continue the SHM process (III) but also starts to switch into y in (II).

Supplementary Table S1. Clinical information of the 4 patients included in the study.

SS patient ID 1 2 3 4
Sex F M F F
Age 76 61 56 64
SS SS SS SS
Diagnosis (at biopsy)
Overlap autoimmune disease (at follow-up) 1cSSc none RA none
Follow-up (years) 11 11 1212
anti-Ro/SSA Neg Pos Neg Neg
anti-La/SSB Neg Pos Neg Neg
ANA Pos Pos Pos Pos
IgM RF (pos >15UI/mL) Neg Pos Pos Neg
IgA (0.8-4) g/ 225 5.18 3.04 2.03
IgG (5.5-16.5) g/L 94 20 123 9.8
IgM (0.4-2) g/ 1.29 1.18 1.37 1.11
C3 (0.75-1.65) g/LL 0.73 1.04 147 1.22
C4 (0.14-0.54) g/LL 0.28 0.37 0.34 0.34
Cryoglobulins No No No No
ESSDALI at the biopsy 6 4 6 4
ESSDAI domains A,H H,B A A
Lymphoma no no no no
ELS Grading G3 G3 G3 G3
ELS Pos Pos Pos Pos

F: female; M: male; SS: Sjogren’s syndrome; 1cSSc: limited cutaneous systemic sclerosis; RA: rheu-
matoid arthritis; Neg: negative; Pos: positive; RF: rheumatoid factor; ANA: anti-nuclear antibodies;
ESSDAI: EULAR SS disease activity index; ELS: ectopic lymphoid structure; na: not available.
ESSDAI domains: H: haematological; B: biological; A: articular.
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Supplementary Table S2. Complete List of primers used for the preparation of cDNA and of the amplicon libraries.

Usage Primer Name Type of primer Sequences

cDNA Cu Reverse GGAAGGAAGTCCGTGCGAGGC
Cy Reverse GGAAGGTGTGCACGCCGCTGGTC
Ca Reverse TGGGAAGTTTCTGGCGGTCACG

Usage Primer Name Type of primer Sequences

Library preparation VHI1 Forward AGATGTACATTCCCAGGTGCAGCTGGTGCAG
VH1/5 Forward AGATGTACATTCCGAGGTGCAGCTGGTGCAG
VHI-18 Forward AGATGTACATTCCCAGGTTCAGCTGGTGCAG
VH1-24 Forward AGATGTACATTCCCAGGTCCAGCTGGTACAG
VH3 Forward AGATGTACATTCTGAGGTGCAGCTGGTGGAG
VH3-23 Forward AGATGTACATTCTGAGGTGCAGCTGTTGGAG
VH3-33 Forward AGATGTACATTCTCAGGTGCAGCTGGTGGAG
VH3-9 Forward AGATGTACATTCTGAAGTGCAGCTGGTGGAG
VH4 Forward AGATGTACATTCCCAGGTGCAGCTGCAGGAG
VH4-34 Forward AGATGTACATTCCCAGGTGCAGCTACAGCAGTG
VH4-39 Forward AGATGTACATTCCCAGCTGCAGCTGCAGGAG
VH6-1 Forward AGATGTACATTCCCAGGTACAGCTGCAGCAG

Usage Primer Name Type of primer* Sequences

Library preparation Cu Fusion Reverse AGATGGAAGGAAGTCCTGTGCGAGGC
Cy Fusion Reverse AGATGGAAGGTGTGCACGCCGCTGGTC
Ca Fusion Reverse Nested AGATTGGGAAGTTTCTGGCGGTCACG
Ca Fusion Reverse Semi-Nested AGATGTCCGCTTTCGCTCCAGGTCACACT

Sequencing was performed using a multiplexing strategy; SS samples were modified with the AGAT MID tag, highlighted in bold. The VH2 family genes,
that represent about 3% of productive rearrangements in SS (Foreman, Autoimm Rev 2007) were not investigated in this study.
*A semi-nested PCR strategy was used for the amplicons Iy-u and -y and a combination of nested and seminested for PCR Iy-o.

Supplementary Table S3. Examples of CDR3 regions for different VDJ rearrangements, clonotypes and clones.

a.VDJ COMBINATIONS

VDJ
1GHV4-39-01/GHD4-17-01/1GHJ4-02
1GHV4-39-011GHD5-12-01/1GHJ3-02

P N2 IH [COR3 - A ICOR3 LENGTH
legact ktcctaa CARRRDYGDYRLSW 1
il atgcetttggtatct ICARPRAGLARDAFGIW 16
- (CASSSNSQSERVGLLFE
lagaggatcgatets jaga 18

IGHV4-39-011GHDE-6-011GHJ4-02

b. SAME VDJ BUT DIFFERENT CLONOTYPES

vDJ ICLONOTYPE \VH P IN1 DH P N2 H ICDR3 -AA (CDR3 LENGTH
IGHVA-39-011GHD4-17-01/1GHJ4-02 2 cgagac Fgggg actacqgtgactac lcgact ctectag ICARRRDYGDYRLSW 14
IGHV4-39-01/1GHD4-17-01/1GHJ4-02 4 cga jactcegatgatta ICASDSGDYESFADFW 16

5

aatcttttgega tqattict
IGHV4-39-01/1GHD4-17-01/1GHJ4-02 cgagaca [ctca lacqatgactac fat éi& Ett;actaulgg ICARHLNGDYVGFDYW 15
. DIFFERENT CLONES FROM THE SAME CLONOTY
VDJ CLONOTYPE [CLONE __|VH P m P N2 WH lCOR3 - AA ICOR3 LENGTH
|GHVA-39-011GHD4-17-0IGHUA-02 2 1 cgagac cgact ktcctag CARRRDYGDYRLSW| 14
IGHVA-39-011GHD4-17-01/GH-02 2 48 Eggcéagac egact ktcctag CARRRDYGDYRLSW| 14
IGHVA-39-0 11GHDA-17-01/GHU-02 2 3 caagac caget ktactag CARRRDYGDYRLYW] 14

Mutated bases (bold) are shown only for the different clones from the same clonotypes. Only clones with variants observed in the CDR3 region are shown
in this examples. The variant observed in the CDR3 region of clone 48 is a synonymous whilst the one observed in the CDR3 region of clone 38 is a non
Synonymous.
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Supplementary Table S4. Most prevalent clonotypes.
Only clonotypes with at least 50 reads were included in this
analysis

In light grey are highlighted the clonotypes included in
table 1,with a prevalence =1%, shared between the paired
mSGs; In dark grey are shown those clonotypes shared with
the paired mSGs and a prevalence <1%

*The order of the isotype corresponds to the prevalence
of the isotype detected: going from more prevalent to less
prevalent
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. CDR3 | Shared

ILibrary VH.DHJH t;::)ﬁ! P::;;l::,;' 1500Pe [ minoacids | Yes (¥)

~ length | No(N)
1A 23+ - 0 | 18 10 ol 2l Y
TGHV4-59*08_IGHD2-21+02 IGHI4*02__| 172 09 Lo 13 Y
TGHV4-30-4%01_IGHDS-12*01 IGHI4*02 | 128 07 luor| 15 Y
IGHV3-21+01 IGHD4-17+01 IGHI4*02 | 127 07 Juos| 15 Y
IGHVA-30-4%01 IGHD417*01 IGHJ6*02 | 115 06 wo 17 Y
IGHV6-1+01_IGHD6-13*01_IGHI4*02 | 105 05 Juoaz| 18 Y
1B_| IGHVA-39%01 IGHD3-10%01 IGHIS*02 | 269 13 u 16 N
TGHVA-30-4%01 IGHD5-12*01 IGHIA*02 | 216 10 Lo 15 Y
IGHV3-23+01_IGHD3-9*01 IGHI4*02 50 03 u 13 N
TGHV3-30%03_IGHD3-22%01 IGHI4*02 | 60 03 u 19 N
IGHV3-23%01 IGHDG-19%01 IGHI4*02 | 50 02 Lo 15 N
A |_IGHVI-69%05 IGHD3-10%01 IGHI6*02 _|_381 11 Lo 15 Y
IGHV3-49%04 IGHD2-2*01 IGHJ4*02 | 205 08 Wy 16 N
IGHV4-39*01 IGHDS-12*01 IGHI5*02 | 250 07 |wor| 20 Y
430 -10°01 IGHIS*0) | 244 07 W 19 Y
IGHV4-34%01 IGHD3-10%01 IGHI*02 | 227 06 o 16 N
IGHV4-39+02_IGHDS-12%01 IGHI5*02 | 147 04 wo |20 N
IGHV3.73+01_IGHD3.9%01 IGHI*0? | 121 03 Lo 14 N
IGHV3-30%02 IGHD221%02 IGHI4*02 | 120 03 u 18 N
IGHV3-15%01_IGHDS-12%01 IGHI4*02__| 110 03 wa 15 N
IGHV321%01 IGHD6-13%01 IGHI4*02 | 117 03 Lo 18 N
IGHV1-69*05_IGHD423+01 IGHIA*02__|_113 03 Jowr| 18 Y
IGHV348%01_IGHD6.10%01 IGHI4*02 | 00 03 i 5 N
IGHV1-24%01 IGHD3-10%01 IGHJ6%02 | 96 03 Lo 15 N
IGHV3-23%01_IGHDS-12%01 IGHI4*02 | 06 03 u 18 N
JGHV3-23+01_IGHD3-22%01 IGHI4*02 | 94 03 L g 7 N
IGHV3.74*03_IGHD)-2*01 IGHI5*01 80 02 Wy 16 N
IGHV3-23+01 IGHDS-12%01 IGHI4*02 | 71 02 o 16 N
2B | IGHV439*01 IGHDS-12*01 IGHIS*02 | 168 10 az] 20 Y
IGHVS.31%01_IGHDT-27*01_IGHI4*02 | 123 07 G 13 N
IGHV1-69%05 IGHD4-23%01 IGHI4*02 | 103 06 oL 14 Y
3A | IGHV323*01 IGHD6-25%01 IGHM*02 | 660 31 W 13 N
IGHV4-39*01_IGHD6-19%01 IGHI4*02 | 462 21 Juwoes| 15 Y
439+ « 5*02 | 459 il wo |15 Y
IGHVI-2*02 IGHD3-16%02 IGHI4*0) | 201 14 ) 16 N
IGHV3-11*01_IGHDS-18*01 IGHI4*02 | 244 11 Wt 15 Y
IGHV1-60%06 IGHD3-20%01 IGHI4*02 | 154 07 iR 23 Y
IGHVI-18%01 IGHD2-2*01 IGHI*02 | 111 05 i 2 N
IGHV3-7+01_IGHD4-11%01_IGHI3*02__| 102 05 Lo 13 Y
3B | IGHVA430*01 IGHDL11*01 IGHI5*01 | 1082 38 W 13 Y
IGHV1-69%06 IGHD3-22%01 IGHI5*01 | 688 24 p 2 N
IGHVI-69*06 IGHD3-22*01 IGHI4*02 | 592 21 we | 2 Y
IGHV1-69%01 IGHDI-26%01 IGHJ4*02 | 483 7 lezul 13 N
IGHVL2%0 JGHDI26*01 JGHI*® | 413 | 17 Tuval 1 | v
IGHV4-39*01_IGHDI-7*01 IGHI5*02__| 420 15 W 11 N
IGHVA34%01_IGHDS-18*01 IGHI4*02__| 335 12 W 5 N
IGHV1-2*02_IGHD2-2*01 IGHI4*02 314 11 m 2 N
IGHV3-30%04_IGHDG-13*01 IGHJ6*02 | 233 08 u 21 N
IGHVS-31*01_IGHDI-1*01 IGHJ6*02 | 153 05 u 19 Y
IGHV3-74%01 IGHDS-18*01 IGHM*02 | 142 05 ho 7 N
IGHV3.9%01 IGHD2-21%02 IGHI5*0) | 134 05 u 16 N
IGHV3-23%01 IGHDS-12%01 IGHJ4*02 | 121 04 Lo 13 N
IGHVI-24*01_IGHD1-26%01 IGHI#*02 | 115 04 bo 15 Y
IGHV4-61%02 IGHD5-18%01 IGHI6%02 | 115 04 u 14 N
IGHVA-31%03_IGHD221%02_IGHI6%02 | 102 04 L 21 N
A | IGHV439*01 IGHD28%02 IGHI4*02 | 698 26 P 7 N
IGHVI-2*02_IGHDS-24%01 IGHI6*02__|_615 23 i 13 N
IGHV3.9*01 IGHD.17+01 IGHI4*0) | 603 22 lovul| 18 N
IGHV4-39%08 IGHD7-27*01 IGHI3*02 | 356 13 v 17 N
IGHV4-4+08_IGHDS-18%01 IGHI4*0) | 234 09 B 15 Y
IGHV4-39%01_IGHDS-12%01 IGHI3*02 | 202 08 , 16 N
IGHVS.51%03_IGHD6-19%01 IGHI4*02 | _18) 7 ) 13 N
IGHV4-39%01 IGHD3-10%01 IGHI4*02 | 17 06 T 5 N
IGHVI-18%04_IGHD6-10%01 IGHI4*02 | 166 06 - 17 N
IGHV4-50%08_IGHD221%01 IGHI3*01 | 154 06 v 18 N
IGHV3-7+03_IGHD6-13%01 IGHI1*01 143 05 o 17 N
IGHVA-30%07 IGHDL-17%01 IGHI4*02__| 118 04 P 17 Y
IGHV3-30*02 IGHD2-2*01 IGHI*02 | 110 04 |vou| 16 N
IGHV3-23%01 IGHD3-10%01 IGHI4*02 | 108 04 0 14 N
IGHV4-59%08 IGHD3-10%02 IGHI3*02 | 108 04 o 7 N
IGHVS-31+01_IGED2.2+01 IGHI*02__|_107 04 E i8 N
B - - + 6.4 o 14 Y
IGHV44+08 IGHDS-18%01 IGHJ4*02__|_633 26 o 15 Y
IGHV3-31#01 IGHD2-15%01 IGHI4*02 | 520 22 W 18 N
IGHV3-15%05 IGHD3-10%01 IGHII*01 | 306 13 o 11 N
IGHVA50%01_IGHD423%01 IGHD*01 _|_266 11 T 16 N
IGHV4-39%01_IGHDG-13%01 IGHI4*02 | 236 10 i 14 N
IGHV3-21%01_IGHD1.26%01 IGHI3*02 | 198 08 7 2% N
IGHV3-30%02_IGHDS-18%01 IGHI4*02 | 176 07 Jurel| 15 Y
IGHVI-8+01 IGHD6-13+01 IGHIS*02 | 171 07 T i5 N
IGHV3-9%01 IGHD324%01 IGHI4*0) | 150 06 o 18 N
IGHVS-2+03_IGHD6-19%01 IGHI4*02 138 06 |roul 15 N
IGHVS.51%03 IGHD6-6%01 IGHI4*0) | 135 06 o 15 N
IGHV3-30%02_IGHD3-10%01 IGHI4*02 | 129 05 |reu| o N
IGHV3-30%04_IGHD1.26%01 IGHI4*02 | 123 05 ) 17 X
IGHV4-59*01_IGHDG-19%01 IGHI4*02 | 116 05 |rwol 15 N
IGHV3-9%01_IGHD3-22+01 IGHI#*02 | 113 05 10 16 Y
JGHVS-31%03 IGHD221%02 IGHIT*0L | 09 04 U 18 N




