Alteration of Innate Immune T and B Cells in the NC/Nga
Mouse

Jungeun Kim', Hyojeong Kim', Tae-Yoon Kim®, Se-Ho Park’ and Seokmann Hong1

7Déparlmenl of Bivscience and Biotechnology, Sejong University, Seoul, ZLdlmmlo@/ of Dermatology and
Tmmunology, Cgfbg/ir Research Institute of Medical Science, College of Medicine, The Catholic University
of Korea, Seonl, ~School of Life Sciences and Biotechnology, Korea University, Seonl, Korea

ABSTRACT

Background: Millions of people in the world are suffering from atopic dermatitis (AD),
which is a chronic inflammatory skin disease ttiggered by Th2 immune responses. The
NC/Nga mouse is the most extenslvelv studied animal model of AD. Like human AD,
NC/Nga mice demonstrate increased levels of Igt, a hallmark of Th2 immune
responses. Adaptive immunity cannot be generated without help of innate immunity.
Especially natural killer T (NKT) cells and marginal zone B (MZB) cells have been
known to play important roles in linking innate immunity to adaptve immunity.
Methods: Through flow cytometric analysis and ELISA assay, we investigated whether
thesc lymphocytes might be altered in number in NC/Nga mice. Results: Our data
demonstrated that the number of NKT cells was reduced in NC/Nga mice and TFN y
production by NKT cells upon @-GalCer stimulation decreased to the levels of CD1d
KO mice lacking in NKT cells. However, reduction of NKT cells in NC/Nga mice
was not due to CD1d expression, W}}llCh was normal in the thymus. Interestingly, there
was a significant increase of CD1d BB200" cells in the spleen of NC/Nga mice.
Further, we confitmed that CD1d"™"B220" cells are B cells, not dendritic cells. These
CD1d"B220" B cells show IgM™'CD21™CD23"", a characteristic phenotype of
MZB cells, Conclusion: We provide the evidence that there are decreased activities of
NKT cells and increased number of MZB cells in the NC/Nga mice. Our findings may
thus explain why NC/Nga mice are susceptible to AD. (Immune Network 2005;
5(3):137-143)
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A# X% Balb/c, C57BL/6 (B6), ~18] 3L NC/Nga A=
G SLC (FAAPTHERE TFYsirt CD1d KO
2= Dr. Ablert Bendelac (Univ. of Chicago, USA)Z -
Bl o] AlFea FEAFAAA FABA WA
A HFAE9 autoclavedt & A-GEA HAZ A,
R2A17F % 0 ¢ 275 FABA
AL 5 AE wjok. RPMI 1640 (Gibco, BRL)ol| 10%
FBS, HEPES buffer, L-glutamine, penicillin-streptomycin,
2-mercaptoethanol-&- 4 718t complete medium<- A}-£8193
o},
NKT A X 4 FA. v]ZAZ o] NKT Al 22| 24
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Lympholyte-M (Cedarlane, USA)ol] Alo] 14 E-2] (3,200
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A4-21(3,200 tpm, A&, 2048)38te] lymphocyteth-& -2
shgict.
SAIE B4 vl 3k <d A, Flourescein isothiocyanate7}
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Figure 1. Lack of NK1.17T cells

in the NC/Nga mice. The number
of NK1.1"7 T cells in the spleen
(A) and liver (C) of NC/Nga mice
was reduced to the level of CD1d
KO mice which lack NKT cells.
(B) While the number of splenic
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DX5"TCR 8% NKT cells in NC/
Nga was decteased to that of CD1d
KO mice, the number of NK cells
(DX5"TCRA) in NC/Nga was
not significantly different from that
of the control mice. D) Splenocy-
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c~GarCer{ng/ i)

106 produce IFN y upon stimulation

with @-GalCer.



140 Jungeun Kim, et al.

59 whaA ojdich oleld
WA S 3} 4 Sriedurg
&5 TR T Ark22). ol% ¥
Sh= NKT 4157} o} £5] 91348 £8 2ae)
RF oA 1A obd A& ) izskgi et u] A Eofl A
o) NC/Nga 4213 oba3el B6 A% w]za9e o)
NKT AL8] 57} 8A%] aslo] i 28 F 4+ 9
R ol NKT AIES] whetol vl s $28 A% R4E
A 9d& MHC class I3 &-AH8F Fzkel CDid
AR A9 vlsd 29 NKT AZA UL flow
cytometry 41 Falo] & 7 UNCH(Fig. 1A). F2d
WAEE Lelofo] A AYE 3 A3} bl E
NC/Nga AFollA] NKT A|Z7} A3 o] IdF& &
< 9J9)rh(data not shown). Z A NKA)3E populationg &
Zsl7] 9)al pan-NK AE A2 Gl 220]+ anti-DX5
FAZ vAAEE AAsdch NKLIo gt &
A-8-8F Agoll A9} npxk7kR] 2 NC/Nga A3 ol 4 DX5°
TCR ™% NKT AE7} 4] 5]} 9188 Halahs)
ChFig. 1B). 28] 3 o] 3k & 4to] NKT A|Eol| w3tel
7ol obyar A& Q] DX5" 8 A| £ 9] Fhidl] 7)9lslE
RAAE #alsl7] $lell NC/Nga A7 <] DX5 TCR 3
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Expression of CD1 in NC/Nga mice. NC/Nga A3 ol] 4]
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#] NC/Nga A3 2] FA4loll42) CDId ¥¥ -2 flow cyto-
metry W0 2 Bl 22 A ekelch o Bo AFoll A<
B vzl E w] FAA CDId Y Aes &
Zkol7} gloivh(Fig. 2A). vhF o2, ulga ad A
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Figure 2. CD1d exptession in the NC/Nga mice. (A) Whole
thymic CD1d expression in NC/Nga mice is not different from
that in wild type mice. (B) CD1d expression of PBMC (top
panel) and splenocytes (bottom panel) from NC/Nga mice is
increased compared to that of wild type mice.



NKT and MZB Cells in NC/Nga Mice 141

A B
- -
27 2
& £ ]
27 =5
Ty ] Teu
S e i=a
u e
= T 3.14% —o—;
- ]
R Y My Py A R I S ;
18 1o 1 10 1 Figure 3. Increased B220 " CD1d™"
- expressing cells in NC/Nga mice
- are B cells, not dendritic cells.
<z, ] Splenocytes were prepared from B6
™ 3 and NC/Nga mice. These cells
Teu were stained with antibodies against
023 B220, CD1d, CD1lc, and CD19.
Subsequently flow cytometric anzdyA
E sis was followed to 1dent1fy B220"
CD1d™" cells. B220" CD1d™" cells
= 5 B i in the spleen from NC/Nga mice
w10 Flj? P were increased in number (A) and
these cells are B cells (B), but not
CD1o dendritic cells (C).
N Bo Balb/c N
=7 k4
A 3.20% d
C?g-: (‘ #ls ﬁé.
= Fo ] T ]
'..‘:‘—' —9‘:
I Bt T it P Tty e
L1H FLTH FLIH
B . N .
Figure 4. B220 " B cells increased
in NC/Nga mice show a char-
- acteristic phenotype of MZB cells.
8 Splenocytes were prepared from
&) the indicated mice and were stained
with  antibodies  against B220,
CDld IgM, CD21, and CD23. On
B220° gated cells, both IgM™

CD1d™" cells (A) and CD21"™"
CD23"" cells (B) were increased in

T

gkl MZB A E7} CD1de) Ht
E,J} 9lth(19). MZB A|¥E:=
IgM"1gD" " CD21"'CD23" Y 9}

1lo] b
CDIde] Zhatal o] 9ol
Y2 Aoy o
2h4, NC/Nga A0l 4] MZB 12| 47} o} ¢l

ol

Ei i
A MZB A Zol| A w8l = o] A T3 Exjol] Eol
el Hﬂi o] &5to] 1 A RS Al H gt} B20"
gk A|EE gatesto] 1gM3} CD1dQ] TAE Abs] ¥ ot}

NC/Nga mice.
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