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Characterization of FSC"" Memory B Cells from Patients

with Active Systemic Lupus Erythematosus

Joo-Yeon Jhun, Young-Joo Kim, Ji-Hyun Ju, Sung-Hwan Park,
Soog-Hee Chang, Ho-Youn Kim

The Rheumatism Research Center (RhRC), Catholic Research Institute of Medical Science,
and Department of Internal Medicine, The Catholic University of Korea, Seoul, Korea

Objective: To determine phenotypic and functional characteristics of memory B cells in
patients with systemic lupus erythematosus (SLE).

Methods: The percentage of memory B cell subsets in peripheral blood mononuclear cells
(PBMC) from normal control (n=11), inactive (n=15) and active (n=10) SLE patients was
determined by Fluorescence Activated Cell Sorter (FACS). In addition, the activation status of
memory B cells was measured by the surface expression of CD86 (B7-2). The production of
antibodies to chromatin and dsDNA (IgG and IgM type) by isolated memory B cell subsets was
examined by enzyme-linked immunosorbent assay (ELISA).

Results: In this study, we analyzed 2 subtypes of memory B cells: FSC (Forward Side Scat-
ter)IOW and FSC"o" memory B cell. The percentage of both subtypes from active and inactive
SLE patients was significantly reduced compared to that of normal controls (p<0.01). In addition,
the expression of activation markers, CD86 on Fsche memory B cells from active SLE patients
was higher than those of inactive SLE patients and normal controls (p=0.074). Upon stimulation
with CpG and IL-15 in vitro for 8 days, isolated Fschon memory B cells from active SLE patients
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revealed augmented production of autoantibodies to chromatin and dsDNA.
Conclusion: Our results suggest that abnormally activated FSC"" memory B cells from active
SLE patients might be involved in spontaneous production of autoantibodies and induce transition

from inactive to active phase of the patients.

Key Words: Systemic lupus erythematosus, Anti nuclear autoantibodies, Memory B cell
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A G HFFF X (systemic lupus erythematosus, SLE)
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o] 27} g3l gkA(antinuclear antibody, ANA)7} 1}
et A% 24T #H de Aoz ey o of
ZA7A] o] 27t gragA|e] AT A A
ZslAl el HA gk Addleltt (1,2).

322l 27} ghaligka)|el anti-dsDNA antibodies 1gG
ofgel 7%, 7149 #4E& S3MA heavy chain
complementarity determining region (HCDR) +-$]ei|
AAZ Fdiol o] vl go] Erh= Zlo] 4ulA Aok
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CD27-CD38+)+= 7] (Memory) B Al|Z(CD19+CD27+)
U gdAE Exjsle AL FA A E(plasma cell)
(CD19+CD27+H) & E3ld otz d&# gl (8). 28]
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(11,12). o]& 719 B A7t JAAEE F3t F
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(SLE Disease Activity Index, SLEDADNE & 3}31aL,
%8 opze] T5% /%el9ch (14) SLEDAI 37
ko] 83 old& FEFAHAT2E(n=10), 8% °J3}E H]
BERFR@e15) EFAA,

2. M= 22|

Txg T vhad o] RelEgidt §ll
s2s A FAVIEZ FHE  phosphate-buffered
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Ficoll (Amercham Bioscience, Burkinghamshire, England)
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Ventage (Becton Dickinson, San Jose, CA)Z £2]|}91
t}. A|EE anti-CD19 PE Cy5 (Pharmingen San Diego,
CA)$} anti-CD27 FITC (Pharmingen, San Diego, CA),
anti-CD86 PE (Pharmingen. San Diego. CA) A&
4°Coll A 30£7+ 35t PBS (Gibco BRL. Carlsbad,
CAE 2¥ HolF F 10% Feiol EHo] E3td

Healthy

RPMI1640 (Gibco BRL. Carlsbad, CA)oll thA] H&
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mL$} IL-15 (R&D Systems, Minneapolis, MN) 10 g/
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FSChigh A1 Z9} FSClow AZZ IL-153} CPGE #
Sk 8Y7k wiokelar vk 3 3 AFHellA ¥ chro-
matin & (chromatin IgG, chromatin IgM), dsDNA IgG
3l ds DNA IgM®] $52 ELISA Hog =434
t}. & Chromatin @-x]9] ELISA &4 WL o237}
7t} dsDNA (Sigma Chemical. Co.)E 50 xg/ mL &
E&Z PBSol| 3]43to] 96 well Immuno plates (Dyna-
tech Laboratories. Chantily, Virginia, USA)oll =33k

Inactive SLE Active SLE

Lymphocyte gate
(FSC low)

SSCH

CD27

FDCH
Human PBMC

Monocyte gate
(FSC high)

CD19

Fig. 1. Frequency of B cell subsets in human PBMC CD19+, CD27- naive B cells, CD19+, CD27+ memory B cell,
and CD19"", CD27++ plasma cells were determined in patients with active and inactive SLE and in healthy
controls by flow cytometric analysis using 2 different gates; Lymphocyte gate (ESCY) and monocyte gate

(FSChieh),
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HE+EF oA Tl om, SPSS
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3hAb9] e Mann-Whitney test 9F AW 2
A%, g dr157e APBAE Spearman AT
ATE ol &3l om, pgkel 0.05 olstd uf FAH
o7 f9 vz A

| o}
1. CD19" CD27" 71 B MZ OF 24
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Table 1. Frequency of plasma cells from healthy, inactive
SLE and active SLE

FSC™CD27++CDI19™ FSC™CD27++CD19™
[FSC™CD19+cells  /FSC™'CD19+cells

Healthy (n=11)
Inactive SLE (n=15)
Active SLE (n=10)

0.4320.33% %% 13.4047.30% #¥*
1381387 2627+14.857
5.8248.13 59.93+20.58

*Significant difference between healthy and inactive
SLE(p<0.01), **No Significant difference between heal-
thy and active SLE (p=0.065), ***Significant difference
between healthy and active SLE (p<0.001), TNosignifi—
cant difference between inactive and active SLE (p=
0.119), TSignificant difference between inactive and
active SLE (p<0.001)
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ek %2 BEAsg e (11)(® 1). Odendahl 5 (15)
o] Aol fAEAl 254 SLE 3hAte] Hxyd
G Ee A WAAANEY] HIET) ng ez F
7Hd AL WS F 4ok (F 1. 719 B Alx9
735, 2¢ R AT vdsd g2 E5l
Al Al wlsl FhaEe] glFol IEEAUCHE
53] 254 gake] FSC 71 B AlEQ A%
A2 (p<o.0nol vl A3 FLPgor wEdF
A B2 7399 vlad wox FElo]
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FSC™" 719 B AE7} dAPAANER 24 5
S M F Ak zEste] FSC™ 719 B AlE<}
ESC™" 7]e} B AIX Z7e] #4
marker)?] CD86 (B7-2)¢] WAAEZE HAE
2 vl A3k 24, B).

RA T} vFEA 3o A= FSCY 7]l B
A E9} FSCU 7] B A|E2] CD86 Wal AEoll=
A2 Zol7k glglort BEA xke] FSC™ BAIE
o4l cD86 Wdo| FElo] FrbElo] glgo] WHE]
ek

3 A (activation
A7

Table 2. Frequency of memory B cells from healthy,
inactive SLE and active SLE

FSC™CD27+CDI9+ FSC™'CD27+CDIo+
[FSC*™'CD19+cells  [FSC™CDI19+cells

Healthy (n=11) 29.23£8.24% **  54.48+9.70% **
Inactive SLE (n=15) 17.56+12.49*** 35.09+10.22 T
Active SLE (n=10) 15.2019.67 21.54£13.79

*Significant difference between healthy and inactive SLE
(p<0.01), **Significant difference between healthy and
active SLE (p=0.002), ***No significant difference
between inactive and active SLE (p=0.601), TSignificant
difference between inactive and active SLE (p=0.018)
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Fig. 2A. CD86 expression on the memory , naive and plasma cells from normal control and inactive lupus patients.

one of three independent experiments is shown.
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Fig. 2B. CD86 expression on the memory, naive and plasma
of three independent experiments is shown.
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40 . .
35 1
30
E 25
2 20
154
10
o "l
0 . T T T ._ 1
Anti Anti Anti Anti
chromatin chromatin  dsDNA dsDNA
IgM IgG IgM IgG
Fig. 3. Autoantibody production by FSC"®" memory B

cells stimulated with CpG and IL-15 for 8 days
in vitro each histogram shows the mean results
obtained from each group. *(normal healthy supe-
rnatant).
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