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YriapyxeL avtoavooia XQPIZ B kuttapa?

e NMovtikia XQPIZ a/B T kOtTapa ntaBaivouv lupus-like voonua

e Movrtikia XQPIZ oUte a/B ovte y/6 T kuttapa MAAI maBaivouv AUko

e Movtikia XQPIZ B kUttapa AEN nabaivouv AUko.

 Movtikia ov €xouv B kuttapa rtov dev ekkpivouv KANENA avticwpua
NAAI maBaivouv AUko.




[Teplmou 5% tou yevikou
nAnBuopou MaoYeL Ao
KamoLo(a) autoavooo voonua

Y& oA\Q amo avta (aAAa OXI og 0Aa) uTtAapXoULV KoL
XOPOKTNPLOTLKA QUTOQVTIoWATA



AYTOANOZIA

AlatapoXEG 0TV AVOCOAOYLKN OLVOXN
Tou B KuttGpou

(Tolerance)



Predominant Autoantibody
Production by Early Human B
Cell Precursors

Hedda Wardemann,’ Sergey Yurasov,"? Anne Schaefer,’
James W. Young,* Eric Meffre,>* Michel C. Nussenzweig'**
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50-75% twv Ab mou mapayouv ta «early
immature B cells» glval avtoaviiocwpata
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OAa ta awpa (kat avtodpaotika) B kuttapa
NPENEL va tepacouv ano 2 checkpoints




OvTrovéveon Twv B Aep@okutTapwyv:
Tolerance Checkpoints

Jacobi AM, Diamond B. J Exp Med 2005; 202:341.




B cells in SLE:
Dysfunctional tolerance checkpoints

1° checkpoint: Méoa otov MugAo. Newly emigrant B
cells (CD19*CD10*IgM*CD27).
Normals: 40.7% autoreactive.

2° checkpoint: Zta deutepoyevn Aspdika opyava.
Mature naive B cells (CD19*CD10'1gM*CD27").

TeAwa: 5-20% twv normal mature naive = auTtodpACTIKA
25-50% twv lupus mature naive = autodpACTIKA

Yurasov S et al. J Exp Med 2005; 201:703.




@aivetal otL To MPOPAnHA Elvort
«intrinsic», 6nA. genetic

* GWAS

 PTPN22 (SLE, T1D, RA)



PTPN22

* Protein-tyrosine phosphatase

* EAatTwVeL TN peTtadoon Tou EVOOKUTTAPLOU
onuatoc amno tov TCR (kat towc arno tov BCR)

“Gain-of-function” allele

* Aviyvevetal ota GWAS yua ZEA, RA, T1D.



The PTPN22 allele encoding an R620W
variant interferes with the removal
of developing autoreactive B cells in humans

Laurence Menard,! David Saadoun,! Isabelle Ishardi.! Yen-Shing Ng,! Greta Meyers,!
Christopher Massad,! Christina Price,! Clara Abraham,? Roja Motaghedi,?
Jane H. Buckner,® Peter K. Gregersen,® and Eric Meffra?

The Journal of Clinical Investigation




Movo 1 (A ko 2) §6oeilg Tou PTPN22 R620W apkouv
yla va Katappiouv TtTnv avoooAoyikn avoxn
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A disease-associated PTPN22
variant promotes systemic
autoimmunity in murine models

Xuezhi Dai,'2? Richard G. James,? Tania Habib,? Swati Singh,!2 Shaun Jackson,!2
Socheath Khim,'2 Randall T. Moon,?® Denny Liggitt,®
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PTPN22 variant: MpokaA&ei avwpaAn
SdLeyepon twv T KUTTAPWYV
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PTPN22 variant: MpokaAegtl avwpaAn
SlEyepon twv B kutTtapwV
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Ekdpaon tov PTPN22 variant
MONO o€ B kuttapa: Nedppitida!!

v

CD19-Cre Rosa-PEP-R510W/
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Silver staining




Emopevwc:

e AutoavtidpaoTtikd AepudokUTTapa UTIAPXOUV TIOAAQL.
e ANGQ, MQZ auta teAka mapdyouv ouToAb?

°|FNa




H IFNa tapayetol kuplwc amo ta pDC

Autoreactive
B cell

l Proliferation

Endocytic vesicle

t Differentation
Muclaic
acid

TLRT" ""'H -
( or TLRY PLASMABLASTS
{

N—

Banchereau J & Pascual V.

PLASMA CELLS Immunity 2006; 25:383




Normal pDC vs. Lupus pDC

e Quololoyka, Ta pDC Sleyelpopeva (Lot) mapayouv oAU IFNa yLa
LLEPLKEC WPEG.

e AkoAoUBwg, ekkpivouv TNFa.

« O TNFa kataote el autokplvwe tTnv IFNa.

e pDCin SLE: Yneprapaywyr IFNa xwpic aMayn o€ TNFa
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B Cells from Patients with Systemic Lupus Erythematosus Display Abnormal
Antigen Receptor-mediated Early Signal Transduction Events

Stamatis-Nick C. Liossis,” Birgit Kovacs," Greg Dennis,* Gary M. Kammer,! and George C. Tsokos™

* Department of Clinical Physiology, Walter Reed Army Institure of Research, Washington, O0C 20307-3100; *Departments of Clinical
Investiparion and Medicine, Walter Reed Army Medical Center, Washingron, DC 203075001 and 'Department of Medicine, Bowman
Gray School of Medicine, Wake Forest University, Winston-Salem, North Caroling 27157- 1058
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The Lupus B cell

¢ Y& peyaAo mocooto (Ewg 50%) autodpaoTIKA.
o XapunAoc oudoc dleyeponc.
o Aappavouv BonBewa amno avtodpaotka T cells

* Metatpenovtal evkoAa o€ MAaoUABAAOTEG Kal
nAaopatokuTTapa.

*| Mapayouv “vtouliveg” amo autoAb.



Patients with Positive Test

Diagnosis

— AMA
Anti-Ro
Anti-La

— APL

Anti-dsDMA
Anti-5m
Anti-nRNP

D 1

Time [yr)

Patients with Positive Test

First manifestation of SLE

AMA
— Anti-Ro
Anti-La
- APL

Anti-dsDNA
Anti-Sm
Anti-nRNP

Time (yr)

Development of Autoantibodies before the
Clinical Onset of Systemic Lupus
Erythematosus
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AutoAb = NaBoloyla?

 Mepika autoAb sival maboyova.

e Omolog €xeL anti-dsDNA €xeL kat ZN??

e ...and vice-versa.....

* Nowad AKPIBQZ ntaBoAoyla npokaAet to anti-Sm??
* Oool £xouv Coombs+ €xouv Kat atpoAuvon??

e To tpoodato napadeypa tng RTX-treated ITP...




To novtikL B6.Slel

e Aldomo.on avoooAoyLKNC avoXN G Tou B kuttapou.
* MapayeLl AVILOWATO EVOVTL TTUP. OVTLYOVWV.
 AuTOAb 0¢ TTOAU UYPNAOUG TiTAOUG.

* “KAINIKEZ EKAHAQZEIY”: ...TINMOTA
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Alya veotepa debopéva



Age-associated B cells (ABC)

e Expression of CD11c

e Expression of the transcription factor T-bet

e Triggering via BCR, IFNyYR, TLR7 induces HIGH
LEVELS of T-bet (!!!11)




Role of ABC

e ABC appear in autoimmunity (human & murine)

e ABC produce HIGH AMOUNTS of AutoAb

* ABC are VERY POTENT APC




T-bet expressing B cells

 Increased numbers in patients with SLE (vs. controls)

* Increased numbers in patients with active Crohn’s

* Increased numbers in patients with MS

* Increased numbers in patients with celiac disease




RESEARCH ARTICLE The Journal of Clinical Investigation

B cells expressing the transcription factor T-bet drive
lupus-like autoimmunity

Kira Rubtsova,’? Anatoly V. Rubtsov,'? Joshua M. Thurman,? johanna M. Mennona,? John W. Kappler,'2+=

and Philippa Marracl!




SLE mice with Tbhet-deficient B cells: attenuated autoimmunity
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ARTICLE

IL-21 drives expansion and plasma cell
differentiation of autoreactive CD11c"T-bett B
cells in SLE

Shu Wang', Jingya Wang', Varsha Kumar', Jodi L. Karnell®, Brian Naiman', Phillip S. Gross® ', Saifur Rahman’,
Kamelia Zerrouki', Richard Hanna', Christopher Morehouse?, Nicholas |‘|ﬂfﬂ'~"'.-'FeEk'_\-'j2, Hao Liu?,
Auteimmunity Molecular Medicine Team, Zerai Manna®, Raphaela Goldbach-Mansky?, Sarfaraz Hasni® 3,
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CD11c+hi B cells in patients with SLE.
Associations

Healthy donor
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Merge

CD11c+ B cells &
lupus nephritis

Yriapxouv oto vedppo

% of CD20" B cells

v

CD20'CD11c® B calls




A unique transcriptome of CD11c+hi B cells in SLE

Clearly, an IL-21 “signature”
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Thl/17 cells, a subset of Thl7 cells, are expanded in patients with active
systemic lupus erythematosus

Anastasia Tsanaktsi™', Elena E. Solomou'', Stamatis-Nick C. Liossis™
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SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE

AUTOIMMUNITY

Sustained B cell depletion by CD19-targeted CAR T cells
is a highly effective treatment for murine lupus

Rita Kansal', Noah Richardson’, Indira Neeli', Saleem Khawaja1, Damian Chamberlain’,

Marium Ghani', Qurat-ul-ain Ghani', Louisa Balazs?, Sarka Beranova-Giorgianni’,
Francesco Ginrgianni], James N. Kochenderfer’, Tony Marion’,
Lorraine M. Albritton', Marko Radic'*

Kansal et al, 5ci, Transl. Med, 11, eaav1648 (2019) 6 March 2019




Sustained B cell depletion with CAR T cells
improves autoAb titers
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Sustained B cell depletion with CAR T cells improves
proteinuria of lupus-prone mice

NZB/W D MRL-Ipr
100

O CD19-s O Controls
O cp19-d go4 O CAR

ANOVA,.F=0.038 ANOVA,P = 0.0017

Proteinuria (%)
Proteinuria (%)

5 months o months




Sustained B cell depletion with
CART cells improves renal & skin disease of
lupus-prone mice

R. Kansal et al.
doi:10.1126/scitranslmed.aav1648, 2019
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Sustained B cell depletion with CART cells
improves survival of lupus-prone mice
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Production of Auteantibody Imrune
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*Immune complex formation \.,_ o
"Complement fixation Kidrey
*Activation of effectors depewtion
*Glomerulonaphritie

Presentation of Autoantigen to T cells
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*Activation of autoreactive T cells
*Cylokine production
*Extra help for autareactive B cells

Inflammatory cytokine production

*Effects an stroma

*Activation of acute phase response
*Expansion of hematopoietic progenitors
*Recruilmentfactivation of leukocytes
*Inflammation

"Inhibition of T_ differentiation

The roles of B cells in SLE

Ab / AutoAb production
Ag presentation / T cell activation
Production of cytokines

.:"' frontiars

Pathogenic inflammation and its
therapeutic targeting in systemic
lupus erythematosus
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