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LEn qué consiste la CITOMETRIA DE FLUJO?

Método analitico para cuaniiicar propiedades
celulares y subcelulares cuando son
atravesadas por un haz de '.:z monocromatico
(laser)
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Figure 3-1 Light-scattering properties of a cell
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VENTAJAS:

-Poca informacién morfologica de la célula

-No proporciona informacion de la localizacion celular en un tejido.
-Puede analizar solamente una cantidad limitada de material (10
millones de células/hora).

-Necesita suspension de células individuales.

-Costos de la tecnologia.

-Método destructivo. Incapacidad de visualizar las células que se
analizan.
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Introduccién VENTAJAS:

-Alta sensibilidad y objetividad. Medidas separadas de cada célula
(no sélo el promedio).

-Medidas cuantitativas: discriminacion de las células segun la
cantidad de marcador.

-Cualquier particula celular (0.2-150 micras) puede ser analizada. -
Células de tejidos solidos deben ser procesadas antes del analisis
(bazo, amigdalas,...).

-Multiples parametros : define subpoblaciones compleja
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C, Gerli R.

Arthritis Res Ther. 2014 Sep 26;16(5).444. [Epub ahead of print]
PMID: 25256257 [PubMed - as supplied by publisher]
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1. Las células B en el Lupus

Klapper, W., Moosig, E., Sotnikova, A., Qian, W., Schroder, ]. O., and Parwaresch, R. ¢ 20 1
Telomerase activity in B and T lymphocytes of patients with systemic lupus erythema-
tosus. Ann. Rheum. Dis. 63, 1681-1683.

SLE patients consistently have hyperactive B cells, and the presence of
serum autoantibodies is nearly universal in these patients. Evidence
suggests that B cells from SLE patients display increased activation and

roliferation
proife atio Alt. de subpoblaciones tipo B

Arbuckle, M. R., McClain, M. T., Rubertone, M. V., Scofield, R. H., Dennis, G. ., James, ]. A.,
and Harley, J. B. =0 Development of autoantibodies before the clinical onset of
systemic lupus erythematosus. N. Engl. |. Med. 349, 1526-1533.

Lupus-specific autoantibodies are found in the sera of individuals long
before the onset of clinical SLE

Antes de la sintomatologia(*)



1. Las células B en el Lupus

Heinlen, L. D., McClain, M. T., Merrill, J., Akbarali, Y. W., Edgerton, C. C., Harley, J. B., and

James, J. A. (207 Clinical criteria for systemic lupus erythematosus precede diagnosis,
and associated autoantibodies are present before clinical symptoms. Arthritis Rheum. 56,
2344-2351.

Thus, autoreactive B cells are likely to be present before the
onset of clinical disease.

Antes de la sintomatologia

Wouters, C. H ]_:Jiegehant: C., ICeuppens, -]. L., Degreef, H., and Stevens, E. A. ¢ . The
circulating lymphocyte profiles in patients with discoid lupus erythematosus and sys-

temic lupus erythematosus suggest a pathogenetic relationship. Br. J. Dermatol. 150,
693-700.

When only patients without immunosuppres-
sive modulation were studied, SLE patients, as well as pure discoid lupus
patients, had slightly elevated numbers of CD5"CD19" peripheral B cells

SLE/Discoide | CD5+ CD19+



2. Perturbaciones celulas B en LES

Odendahl, M., Jacobi, A., Hansen, A., Feist, E., Hiepe, F., Burmester, G. R,, Lipsky, P. E,,
Radbruch, A., and Dorner, T. 2001 Disturbed peripheral B lymphocyte homeostasis in
systemic lupus erythematosus. J. Immunol. 165, 5970-5979.

of CD27-expressing cells. The higher frequency of CD27" cells was found
to be generated by a greater reduction in CD19" /CD27 " naive cells com-
pared to the lesser decline in CD19" /CD27" memory B cells in both SLE
groups. Interestingly, those SLE patients with high expreaﬁmn of CD27
were more likely to have active disease. These CD27"8" cells were also

were more likely to utilize the VH4-34 gene segment. This study suggests
that a relative expansion of this CD27"8" B cell subset occurs in SLE
patients during disease flare and that a décréase in numbers of CD27"eh
cells occurs with treatment and disease suppression. This may demonstrate

CD27 | Actividad de Enf.



2. Perturbaciones celulas B en LES

Wehr C Eibel, H., Masilamani, M., Illges, H., S5chlesier, M., Peter, H. H., and Warnatz, K.
. A new CD21low B cell population in the peripheral blood of patients with SLE.
C.im Imrmmof 113, 161-171.

SLE patients with active disease
also had higher numbers of plasmablasts (CD27"8"CD38 ") in this study.
In addition to having relatively higher numbers of CD27"8" cells in the

Plasmablastos | elevadas en LES
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2. Perturbaciones celulas B en LES

Sims, G. P, Ettinger, R., Shirota, Y., Yarboro, C. H,, Illei, G. G,, and Lipsky, P. E. (2707
Identification and characterization of circulating human transitional B cells. Blood 105,
4390-4398.

Additional work studying 19 SLE patients and healthy controls shows
that lupus patients have a relatively higher representation of peripheral
transitional B cells (Sims et al., 2005) as defined by IgD*CD38". Using a

cohort of 20 SLE patients, patients with various autoimmune diseases,
and healthy controls, another group demonstrated higher numbers of

Células B transicionales | elevadas en LES
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2. Perturbaciones celulas B en LES

Huang, W., Sinha, J., Newman, ]J., Reddy, B., Budhai, L., Furie, R., Vaishnaw, A., and
Davidson, A. (2002). The etfect of anti-CD40 ligand antibody on B cells in human systemic
lupus erythematosus. Arthritis Rheum. 46, 1554-1562.

Anolik, J. H., Barnard, J., Cappione, A, Pugh-Bernard, A. E., Felgar, R. E., Looney, R. ], and
Sanz, I. (2004). Rituximab improves peripheral B cell abnormalities in human systemic
lupus erythematosus. Arthritis Rheum. 50, 3580-3590.

Wei, C., Anolik, ]J., Cappione, A., Zheng, B., Pugh-Bernard, A., Brooks, J., Lee, E. H,,
Milner, E. C., and Sanz, I. (2007). A new population of cells lacking expression of CD27
represents a notable component of the B cell memory compartment in systemic lupus
erythematosus. J. Immunol. 178, 6624—6633.

[n addition to having relatively higher numbers of CD27"8" cells in the
periphery, adult SLE patients also had an expanded population of a novel

subset of memory B cells that lacked expression of CD27 and IgD (DN
population)

Células B memaria | elevadas en LES
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2. Perturbaciones celulas B en LES

Wei, C., Anolik, J., Cappione, A., Zheng, B., Pugh-Bernard, A., Brooks, J., Lee, E. H.,
Milner, E. C,, and Sanz, I. 2" . A new population of cells lacking expression of CD27
represents a notable component of the B cell memory compartment in systemic lupus
erythematosus. |. Immunol. 178, 6624-6633.

numbers of DN cells similar to the healthy controls. These SLE
CD27/1gD DN B cells have phenotypic, functional and genetic character-
istics that are consistent with memory B cells. It is of interest that the
number of DN cells is elevated in SLE patients with nephritis as well as in
SLE patients with higher levels of anti-dsDNA, anti-Sm and/or anti-nRNP




3. Células B
como predictor de actividad

[[a::ubi, A. M., Odendahl, M., Reiter, K., Bruns, A., Burmester, GG. R., Radbruch, A., Valet, G.,
Lipsky, P. E., and Dorner, T. 2" =). Correlation between circulating CD27high plasma

cells and disease activity in patients with systemic lupus erythematosus. Arthritis Rheum.
48, 1332-1342.

CD27"8" Jevels may correlate with disease activity. A recent study exam-
ined the correlation between CD27™8" peripheral blood cells and different
measures of clinical and serologic disease activity

cross-sectional study of 36 SLE patients showed that the number and
frequency of CD27"8" cells significantly correlated with SLE disease
activity when measured with two standard approaches (SLE Disease
Activity Index and European Consensus Lupus Activity Measure) and
with anti-dsDNA titer. Increased levels of CD27M8" cells also correlated




4. Células B tras la terapia deplectiva

Silverman, G. J. “71 1. Targeting of B cells in SLE: Rationale and therapeutic opportunities.
Bull. NYU. Hosp. Jt. Dis. 64, 51-56.

Again, SLE patients
had naive B cell lyvmphopenia and relative increased memory B cell
pools, expansion of CD27M8h /Ccp3ghigh /CD20 - plasmablasts and a
greater population of CD27/IgD™ DN B cells in their peripheral blood.




4. Células B tras la terapia deplectiva

Annlik J. H Barnard, ]J., Owen, T., Zheng, B., Kemshetti, 5., Looney, R. J., and 5anz, L
0070). Delayed memory B cell recovery in peripheral blood and lymphoid tissue in

systemic lupus erythematosus after B cell depletion therapy. Arthritis Rheum. 56,
3044-3056.

subsets after B cell depletion therapy. Reconstitution of CD27" memory
B cells appears to be delayed for several years in patients with autoanti-
body normalization and prolonged clinical responses, whereas patients
with shorter-term or no clinical response had a faster memory B cell
recovery compared with long-term responders. Long-term responders

also had an increased reconstitution with transitional B cells (defined
with CD38 /CD24 designation scheme), albeit with a significant degree of

RECONSTITUCION: Células B memoria y células B transicional | Respuesta
clinica prolongada vs sin respuesta clinica.
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Table 2. Frequency of tonsil B cell subsets (%) and morphometric quantitation of GC activity*

SLE patients after rituximab treatment
Untreated SLE

Healthy subjects patients Long-term responders Short-term responders

Subset (n = 13) (n = 6) (n=2) (n=12)
Naive (Bm1/2) 36.5 = 10.5 31.4 £ 16.6 531.5 = 4.97 18.5 + 2.1%
GC (Bm3/4) 31.9+94 204 £ 8.3 19+ 14 6.5 = 4.9%
Memory (Bm5) 237 38.6 £ 184 225+92 714 £5.7%
CD27+ 51.3£83 583 =15 31.5 £ 491 76 = 11.3§
CD27+ in PB ND 23.7+19.1 4.0 = 2.8% 5028
FDC% 11.8 = 54 9.1 =£3.0 11.5 = 0.6 3.1+32
FDC/IgD 0.54 = 0.25 0.44 = 0.01 0.68 = 0.11 0.98 = 0.26

GC% 89 *42 6.7 =29 6329 1.4 = 1.97




5. Otros fenotipos en la superficie de las
células B en pacientes con LES

Culton, D. A., Nicholas, M. W., Bunch, D. O., Zhen, Q. L., Kepler, T. B., Dooley, M. A,,
Mohan, C., Nachman, P. H., and Clarke, 5. H. (2007). Similar CD19 dysregulation in two CD86

autoantibody-associated autoimmune diseases suggests a shared mechanism of B-cell
tolerance loss. J. Clin. Immunol. 27, 53-68.

Datta, S. K., and Kalled, S. L. (1997). CD40-CD40 ligand interaction in autoimmune disease. CDA0Ls
Arthritis Rheum. 40, 1735-1745.

Huck, S., Jamin, C., Youinou, P., and Zouali, M. (1998). High-density expression of CD95 on

B cells and underrepresentation of the B-1 cell subset in human lupus. J. Aufoimmun. 11,
449-455.

CD9S5

Higuchi, T., Aiba, Y., Nomura, T., Matsuda, ]J., Mochida, K., Suzuki, M., Kikutani, H.,
Honjo, T., Nishioka, K., and Tsubata, T. (2002). Cutting Edge: Ectopic expression of ICOS-L
CD40 ligand on B cells induces lupus-like autoimmune disease. |. Immunol. 168, 9-12.
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Mucosal-Associated Invariant T Cell
Deficiency in Systemic Lupus Erythematosus

Young-Nan Cho'!, Seung-Juny KeeT:1, Tae-Jong Kim", Hye Mi Jin", Moon-Ju Kim’,
Hyun-Ju Jung’, Ki-Jeong Park ", Sung-Ji Lee’, Shin-Seok Lee’, Yong-5co Kwon-,
Hae Jin Keef, Nacksung Kim'T and Yong-Wook Park”

Jlmmunol. 2014 Sep 15, pii: 1302701, [Epub ahead of pring
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Abstract
_ Mucosal-associatec invariant T (MAIT) cells contibule fo protection against ce-tain
microorgarism infestens and play an imporant role in muccsal immunity. However, the

role of MAIT cells remains enigrratic in autsimmune diseases. In this stucy, we examined
the level and function of MAIT oclls in patients with rheumatic diseases. MAIT cell,
c:,'tulmn, nnd pmgrnmmﬁd decath 1 {F"D 1} lovels were measurcd b.r flow cyhmctry

(SLE] and rheumatoid arthritis patlents In partlt:ular this MAIT cell derf‘ {:IEHG}' was more
pmrnment in CD8" and double-negative T cell subsets, onificantly correlated with
disss v, such as SLE disease activity index and 28-joint dlsease activity score.
Intereshngly, MAIT cell frequency was significantly correlated with NKT cell frequency in
SLE patients. IFN-y production in MAIT cells was impaired in SLE patients, which was due
to an intringic defect in the CaZ*/calcineurin/NFAT1 signaling pathway. In SLE patients,
MAIT cells were poorly activated by a-galactosylceramide—stimulated NKT cells, thereby
showing the dysfunction between MAIT cells and NKT cells. Notably, an elevated
expression of PD-1 in MAIT cells and NKT cells was associated with SLE. In rheumatoid
arthritis patients, MAIT cell levels were significantly higher in synovial fluid than in
peripheral blood. Our study primarily demonstrates that MAIT cells are numerically and
functionally deficient in SLE. In addition, we report a novel finding that this MAIT cell
deficiency is associated with NKT cell deficiency and elevated PD-1 expression. These
abnormalities possibly contribute to dysregulated mucosal immunity in SLE.
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Expansion of regulatory GITR+CD25Low/-CD4+ T cells in systemic lupus
erythematosus patients

Arthritis Research & Therapy 2014, 16:444 doi:10.1186/s13075-014-0444-x

Giuseppe Nocentini™, Alegsia Alunnod®, Maria Grazia Pet-illa’l, Onelia Bistani, Elana
Bartoleni?, Sara Caterbi?, Simona Ronchetti’, Graziella Migliorati*, Carle Riccardi’” and
Roberto Gerli®

Conclusions

Phenotypic and functional data demonstrate that in SLE patlcnts CD4 CD}IS"‘“" GITR cclls
are fullj,-r active Trcg ]JOSSI]JI}' representing peripheral o (o

ssezse, These data may suggest a kr::y mlc n:lf th1s T cell subsct in thc
mndulatmn nf thc abnnmml mmune rcspcmse in SLE Sies mirpd Bl BEnans ot

pTreg (+++) [ LES inactivo
OBJETIVO TERAPEUTICO
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The influence of therapy on

CD4+CD25"9"FOXP3+ regulatory T cells in
systemic lupus erythematosus patients: a
prospective study

=cand J Bheumatol. 2014 Sep 10:1-7. [Epub ahead of print]

K Tselios, A Sarantopoulos, | GKkougkourelas, and P Boura

Clinical Immunology Unit, 2nd Department of Internal Medicine,
Hippokretion General Hospital. Aristotle University of Thesszloniki, Greece
Konstaniinos 1sehas, Climcal immuncogy Unik, Zrd Department of Intzmal
Medicine, Hippokratior General Heapital, Aristotie University of
Thassaloniki, Konstantinoupolecs Street 43, Rd6 42 Thessaloniki, Greace.

Conclusion®s: soresse o Trane sy 5 reenion e fn inwioneniant o e nemrane e renimaen
Lot sl renbshbe sooemane TmetuTregs restoration

Was mgnﬂ' cantl;n.r sh{:nrter in pahents h‘eated 'mth v MP aru:l I‘-.."IGE. mrnpared to CYP pulse therapy.
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Citometria | LES ARTINIMDNOOYVIE OILOOnTID! QEI"IEI'GTE
T ceIkC»ild slgnc:’rures n sys’remlc lupus
erythematosus

CHAU-CHING LIU, SUSAN MANZI, and JOSEPH M. AHEARN
PITTSBURGH, PENN

Abstract

T cells bearing C4d. a complement activation product (CAP), have been shown to be highly sensitive and specific as diagnostic biomarkers for
systemic lupus erythematosus (SLE). T cells bearing C4d are also functionally abnormal, suggesting a role for cell-bound CAPs in lupus
pathogenesis. However, the mechanism responsible for generation of T-C4d has not been determined. The purpose of this cross-sectional and
prospective study was to investigate the potential role of anti-T-cell autoantibodies in the generation of the T cell-bound C4d (T-C4d) signatures in
SLE. Brefly, T cells from patients with SLE (n = 326), patients with other inflammatory diseases (n = 185), and healthy controls (n = 48) were
characterized for surface deposition of either or both of C4d and immunoglobulin (lg) by flow cytometry. In vitro phenotype transfer experiments were
performed to characterize Ig from patients with SLE for the capacity to generate T-C4d signatures in vitro. The results demonstrate that individual
patients with SLE harbor specific signatures reflecting the presence of either or both of C4d and Ig on their T cells and T-cell subsets. In addition, SLE
patient-specific signatures can be transferred in vitro to normal T cells by exposure to Ig purified from the signature donor. Complement activation
does not proceed through the generation of C5b-9 (membrane attack complex) or cellular lysis, and T-C4d does not corelate with lymphopenia. In
conclusion, these results suggest that patient-specific T-C4d signatures are generated by anti-T-cell autoantibodies that trigger sublytic complement
activation, a previously unrecognized pathway in lupus pathogenesis.
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Ben Fail. 2014 Sep36(8)1263-7. doi: 10.3108/0806022X.2014.934649. Epub 2014 Jul 3.

[Formula: see text] Treg cells in thrombotic thrombocytopenic purpura associated with systemic lupus
erythematosus patients.

Huang H'. Sun W, Liang ¥, Long XD, Peng ¥, Liu Z, Wen X, Jia M.

CONCLUSIONS: [Formula: see text] Treg cells are not only lower in TTP with SLE patients, but also are correlated with disease severity in TTP with
SLE patients. [Formula: see text] Treg cells may play an important role in the pathogenesis of TTP with SLE.

Tregs(-) | PTT
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Rev Bras Heumatol. 2004 May-Jun, 533 ):241-6.

Patients with systemic lupus erythematosus and secondary
antiphospholipid syndrome have decreased numbers of
circulating CD4+CD25*Foxp3* Treg and CD3-CD19* B cells

Ester Rosdri Raphaelli Dal Ben™", Carine Hartmann do Prado®,
Talita Siara Almeida Baptista®, Moisés Evandro Bauer®, Henrique Luiz Staub®

*Laboratory of Immunosenescence, Institute of Biomedical Research, Faculty of Biosciences, Pontificia Universidade Catélica do Rie Grande do
Sul, Porto Alegre, RS, Brazil
*Rheumatology Department, Hospital Sdo Lucas, Pontificia Universidade Catdlica do Rio Grande do Sul, Porto Alegre, RS, Brazil
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Fig. 1 - Graphical distribution of total lymphocytes

(A), CD4+CD25+Foxp3+ Treg cells (B) and CD3-CD19+ B
cells (C) in controls and patients with systemic lupus
erythematosus/secondary antiphospholipid syndrome
{SLE/APS)."Students t-test

CONCLUSIONS: In this preliminary study, patients with SLE and secondary APS showed depletion of Treg and CD3-CD19+ B cells; decreasing
numbers of both subtypes comelated to a higher SLEDAIL Treg cells depletion might contribute to the autoimmune lesion seen in patients with
SLEMAPS. The reduced number of CD3-C019+ B cells seen in these patients deserves more studies in order to get further elucidation.
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Dynamic changes in the numbers of
different subsets of peripheral blood NK
cells in patients with systemic lupus
erythematosus following classic therapy

Hongehuarg Ma, Ling Zhao, Zhenyu Jiang, Yan‘ang Jiang, L Feng, Zhuang e

Abstract

Imbalance of natural killer (NK) cells is associated with the development of systemic lupus ernythematosus (SLE). However, little is known about the
dynamic changes on MK cells following therapy. This study aimed at examining the impact of classic therapies on the numbers of different subsets of
MK cells in new-onset SLE patients. The numbers of different subsets of peripheral blood MK cells in 24 new-onset SLE patients before, 4 and

12 weeks post the classic therapies, and 7 healthy controls were determined by flow cytometry. The potential correlation between the numbers of NK
cells and the values of clinical measures was analyzed. In comparison with that before treatment, the numbers of NK, NKG2C+, and KIRZDL3+ NK
cells were significantly increased while the numbers of NKpd&+ and NKG2A + NK cells significantly decreased at 4 andfor 12 weeks post the
treatment only in the drug well-responding patients, but not in those poor responders (P < 0.05 for all). The numbers of NKG2C + MK cells were
correlated positively with the levels of serum C3 while the numbers of KIR2ZDL3+ NK cells were comelated negatively with the scores of SLEDAI in
these patients at 4 weeks post the treatment. The classic therapies modulated the numbers of some subsets of NK calls in drug well-responding SLE
patients. The changes in the numbers of some subsets of NK cells may serve as biomarkers for evaluating the therapeutic responses of SLE.
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ARTHRITIS & RHEUMATOLOGY

Wol. 66, No. 10, October 2014, pp 2849-2861
DOT 10.1002/2rt 38742

D 2014, American College of Rheumatology

Impaired Suppressive Capacity of Activation-Induced
Regulatory B Cells in Systemic Lupus Erythematosus

Nele Gao, Julia Drescl, Volker Eckstein, Rimma Gellert, Hannah Storch, Ram K. C. Venigalla,
Vedat Schwenger, Repgina Max, Norbert Blank, Hanns-Martin Lorenz, and Theresa Tretter
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Conclusion. Induced Breg cells from SLE pa-

_ tients, but not GPA patients, are less effective in the
control of T helper cell proliferation, which supports the

reported skewed B cell repertoire in SLE. @ e maifunc
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PROYECTOS DE INVESTIGACION:

Organicidad lupica (neurolupus, nefrolupus,...)
Garantias de buena respuesta a terapia deplectiva
Brote lUpico (predictor prematuro de actividad)
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Método diagnédstico/prondstico que necesitamos acercar a la
practica clinica habitual.
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Other protocols for the study of type B
lymphocyte subpopulations, using flow
cytometry _

A, Munoz, R. Martinez, 5. Rodriguez, M. Leon, F. Galla,
A Paz, N. Cid, M.L. Velloso, R. Herndndsz, J. Uceda,
P Gonealez, L Mayordomo, E. Rejdn & J.L Mamrw.:n_'l
Rheumatology Unit, Valme University Hospital, Seville.
Spaim

Introduction: The B lymphocyte subpopulations pecording to
the Freiburg, Paris and Eu rollass Classifications are divided intos
Double Negative (DN), Naive, Unswitched memory ¥ Switched
memaory. Another pessible classification is the B mature: Bm1,
Bm2, Bm?' (preGC), PB, Bm3 + 4, early Bm5 y late Bm5.

Our goal is to analyze the veliability of other sample proces-

sings, equally effective in studying b lymphocyte subpopula-
tiong, using flow cytometry.
Materials and methods: Flity patients (25 female/25 male]. In
our study we have compared four methods of sampling (fresh
blood), The several procedures differ in the lime spent, sub-
stances used and types of storage (see Figure 1),
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Conclusiones:

Papel de las Tregs, Bregs
 Conusies D LA

Mecanismos compartidos (SAP, PPT,...)

Multicéntricos.
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