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Our Target 

To redefine the glandular architecture and the inflammatory infiltrate of Sjogren 

Syndrome patients, discover markers associated with the inflammatory burden, 

uncover cell to cell interactions elucidating potential pathogenetic roads towards both 

autoimmune inflammation and lymphomagenesis       

Hyperion project 
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Methods 

5 sicca controls 

5 Mild infiltrates 

5 Intermediate 

infiltrates  

5 Severe infiltrates 

4 patients with SS 

associated  lymphoma  
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FS:1-1.79, TS:1 

FS:1.8-3.5, TS:2  

FS: 3.6-11, TS: 3-4 

FS:0-1, Anti – Ro/SSA (-), 
Anti-La/SSB (-) 

MALT Lymphoma diagnosis 
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Antibody-mediated multiparameter 

protein detection 

 Fluorochrome-conjugated antibodies are widely used but have limited utility for high-parameter 

studies. Theses limitations contribute complexities into experimental design and interpretation 
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Supervised analysis Unsupervised analysis 

tSNE SPADE 
V

e
h

ic
le

D
N

F
B

D
N

F
B

 +
 T

a
c
ro

lim
u

s

3
4

7
1

0
1

1
2

2
1

2
5

6
8

9
1

2
1

3
1

4
1

5
1

6
1

7
1

8
1

9
2

0
2

1
2

3
2

4
2

5
2

6
2

7
2

8
2

9
3

0
1

2
5

6
8

9
1

2
1

3
1

4
1

5
1

6
1

7
1

8
1

9
2

0
2

1
2

3
2

4
2

5
2

6
2

7
2

8
2

9
3

0

C
h

e
m

o
k

in
e

re
c

e
p

to
rs

C
C

R
5

C
C

R
7

C
C

R
1

0

A
c

tiv
a

tio
n

IL
4

R

N
rp

1

C
D

3
9

C
D

4
9

b

C
D

2
5

C
D

6
2

L

C
D

4
4

K
i6

7

Dot Plot Heatmap 

Blood 

Tissue 

Phenograph 

Neighborhood analysis 

Panel 

Imaging mass cytometry (IMC) is a new 
multiparametric and quantitative technique for 
phenotypic and functional analysis of cells and 
tissue sections. It can measure up to 50 
parameters simultaneously in tissues at a spatial 
resolution of 1 μm. 



Clinical characteristics of patients analyzed by 
IMC 

Age  
Gender 

(F/M)  

anti-

Ro60+

/anti-

Ro60-  

anti-

SSB+/ 

anti-

SSB-  

ESSDAI  ESSPRI  

SCs  
57.8±
9.2  

5/0  0/5  0/5  NA  NA  

Mild  
52.4±
3.6  

6/1  5/2  4/3  4.0±2.7  4.3±1.5  

Intermediate 
38.1±
10.2  

6/1  7/0  5/2  11.1±8.7 4.0±1.7  

TLS  
52.5±

6.6 
3/1  3/1  2/2  13.2±10.3 4.7±0.9  

Severe  
57.6±
6.6  

0/3  3/0  3/0  20.0±6.2 3.6±1.4  

Lymphoma  
55.5±
7.8  

0/2  2/0  2/0  24.0±8.5 4.1±1.6  

Antigen  Cell type/function 

CD204  Macrophages 

CD34  Endothelial cells 

CD163  Macrophages 

Pan-Keratin  Epithelial cells 

TSLP  Lymphoma 

CD31   Endothelial cells 

Ki-67  Proliferation 

IgD  B cells/Plasma cells 

IgM  B cells 

FoxP3   Tregs 

CD4  T cells 

cKit  Mastocytes/Epithjelial cells 

CD68   Macrophages 

CD20   B cells 

CD8a   T cells 

CD138   Plasma cells 

MPO  Neutrophils 

CD56 NK cells 

Antigen  Cell type/function 

Collagen Type I   Fibroblasts 

CD3   T cells 

CD27   T cells/B cells 

HLA DR  APCs 

pS6  Activation 

IgA  Plasma cells 

Vimentin Structure 

CD38 B cells/Plasma cells 

Tbet Transcription factor 

Bcl6 Transcription factor 

Cleaved Caspase 3 Apoptose 

Podoplanin Lymph vessels 

FLT3R Lymphoma 

FLT3L Lymphoma 

CXCL13 Chemokine 

CXCR3 Chemokine receptor 

CD127 (IL-7Ra)   T cells 

IMC panel 
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Heatmap representing the supervised analysis per severity 

Cell 
subpopulations 
per ROI severity 



Heatmap representing the supervised analysis per patient 

Cell subpopulations 
per patient revealing 
cell skewing between 
different ROIs in the 

same patient   
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Clusters: Lymphoma, Control, C1,C2,C3  (138) 
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C12: CD45RB+ SwM B Cells 

C06: Podoplanin+ DN B Cells 

C01: CD45RBhigh DN B Cells 

C19: CD45RB+ Tbet+ UswM B Cells 

C11: CD4+ T Cells 

C07: DN B Cells 

C02: CD4+ T Cells 

C08: BCL6Low DN B Cells 

C10: DN B Cells 

C16: Naive B Cells 

C17: GC B Cells 

C15: T regs 

C18: AID+ Ki67+ B Cells 

C04: CD8+ T Cells 

C14: PD1+ CD38+ T Cells 

C03: CD4+ Memory T Cells 

C13: CCR6+  SwM B Cells 

C09: NARB Cells 

C05: CD8+ T Cells 

CD45RBhigh Double 
Negative B Cells 

Podoplanin+ Double 
Negative B Cells 

Double Negative B cells 
CD45RB+ Switched 
Memory B cells 


