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ABSTRACT

Background: Collagen-induced atthritis (CIA) in mice is animal model of autoimmune
disease known as rheumatic arthritis in human. We investigated CII-specific CD4+ T
cell receptor usage in CIA mice. Methods: In CIA model, draining lymph node (dLN)
CD4+ T cells and splenocytes at 3“1, Sth, g" week, we investigated CII-specific T cell
proliferation, production of IL-17, IFN-y, TNF-¢a, IL-4 and IL-10. And we also
petformed and-CII IgG Ab measutements in serum level, TCRV /B usage and T cell
clonality with RT-PCR-SSCP analysis. Also, we petformed proliferative response against
CIT when ClI-specific T cell subset is deleted. Results: CIA mice showed more increase
in the serum level of anti-CII IgG than notmal mice after induction of arthritis. And
the level of anti-CIT IgG2a in CIA mice was increased after 3" week after primary im-
munization, while anti-CIT IgG1l was decreased. Draining LN CD4+T cells have
proliferated against CH stimulation at 3" week after 1% immunization. CD4-+T cells
detived from dLN of CIA mice produced proinflammatory cytokine IFN-y, IL-17 etc.
Draining LN CD4 T cells of CIA presented higher proportion of CD4+V B3+ subsets
compared to those of normal mice at 3* week after 1" immunization, and they were
increased in proportion by CII stimulation. Draining IN CD4+ T cells without TCRV
B3+ /V $8.1/82+/V f10b+cells were not responsive against CII stimulation. But,
Cll-reactive response of TCRV 83— /V 38.1/82—/V 10b— T cells was recovered
when V 83+ T cells were added in culture. Conclusion: Our results indicate that CD4
+V B3+ T cells cells are selectively expanded in dLN of CIA mice, and their recovery
upon CII re-stimulation in vitro, as well as the production Thl-type cytokines, may play
ptvotal role in CIA pathogenesis. (Immune Network 2005;5(2):78-88)
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7] $138ke], 0.5 1g random nonamer (Takara, Shiga, Japan)
S} 70°Cof| 4] 54 wE-EA171 5 4°Coll A FHAIZ T3 10
mM dNTP mix (Invitrogen, Carlsbad, California) 1 1, <341

Table I. TCR VS and Cf primer set

Name Sequence
VA 1 5-TIC GAA ATG AGA CGG TGC CG
Vi 2 5-AGA GGT CAA ATC TCT TCC CG;
A\ 3 5-CTT CAG CAA ATA GAC ATG AG
A\ 4 5-TGG ACA ATC AGA CIG CCT CA;
VA 51 5-GAG ATA AAG GAA ACC 'IGC CG,
va 52 5-GAG CAA AGG ATT CCI' ACC G
VB 6 5-CGA CAG GAT TCA GGG AAA GG,
VA 7 5-ATA CAG GGT' CIC ACG GAA GA;
VA 81 5-CAT AIG TCG CTG ACA GCA CG;
VA 82 5-CAT' ATG GIG CIG GCA GCA CT;
Vi 83 5-CAT ATG GIG CIG GCA ACC TT,
Vi 9 5-ACA GGG AAG CIG ACA CIT 1L
VB 10 5-AAT CAA GIC TGT AGA GCC GG,
A\ 11 5-GGA GIC CCT GAC TTA CTT TC
va 12 5-AAG ATG GIG GGG CIT TCA AG;
VB 13 5°ICT ATA ACA GIT GCC CIC GG,
va 14 5-CCT CCA GCA ACT CIT CIA CT;
VA 15 5-CGC CIG AAA AGG CAT TIG AA;
va 16 5-CAG ACG TGG AGT TIC TGG T;
A\ 17 5-ACA GAC T1G GIC AAG AAG AG,
Cp 5-GGC TCA AAC AAG GAG ACC TIG.
A

AE A M-MuLV (MBI Fermentas, Hanover, MD) 1 unit,
5 X M-MuLV 3] 4&HNMBI Fermentas) -4 1, RNase
Inhibitor (MBI Fermentas) 0.5 x18- 7}3F3L & A|E nucle-
ase free water (Promega, Madison, WI) 20 12 2t =
25°Coll A} 105, 42°Col| A 60 &, 72°Col| 4] 1057} BFSA)
Zc}. 20 419] 9F-2oH Woll, cDNA 2 4, 2.5 mM dNTP mix
(Takara) 2 u1, 10X Taq buffer (SuperBIO, =9 2 41, Super
Taq polymerase (SuperBIO) 0.2 1, 10 pmol C 5 % pri-
mer 2 pl, 2074 &H A VB primer 2 ulE AL-gslod 7+
T AZ 449 CDR3 ¥4 & FF39ch A-E3 pri-
mer A2 Table Iof] u} 2 FA)}ch VA-CR &ZF =
712 94°Col| A] 18, 56°Co|A] 18- 30%, 72°Col|A] 1£ 30
27} BHE-& 36 cycle REE-3l= 71 0 2 3} ZEFAE
S 94°Cel| A denaturationA] 7] & 4%2] polyacrylamideo]]
10% glycerolo] Foi8kE AollA 758l ir) o &
AAL2] ul =58 nylon membrane (Amersham bioscience,
Pisscataway, NJ)ol| &%-A17] 3L st DNA A#H -2 nlo] Q.
€lo] 2.2 internal TCR C 3 probe (5-GAGGATCTGAG
AAATGTGACTCCAC-3")E }=l&} 37 Phototope star- de-
tection kit (New England Biotechnology, Beverly, MA)&
Hh A A XA HE(Agfa, Mortsel, Belgium)oll ZHg-A]A
olF dela FAESCHS,14).
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Figure 1. Development of CIA in DBA/1J mouse. (A) DBA/1] mice was immunized with type II collagen in adjuvant. (B) -Results
ate expressed as the sum of arthritic sevetity of three paws except boosted paw. (C) Hematoxylin and eosin stain CIA, Collagen-induced

arthritis
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T CIA 5 35 oA 8 T2 24T A EF R
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+21.6 pg/ml vs. 8222} 198.74 +10.7 pg/ml, p <0.05)(Fig.
2A). t}&- 0 B3= CII £0]% Q] & CIl [gG2a &4 5 =4
ek Alzke] A g5 CI 5o] 3¢l 1gG2a A& Al
& A Z7bsleh3EA}): 0.387+0.130 units vs. 55X}
0.632 +0.392 units vs. 8322} 1.175+0.075 units, p <0.05).
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Figure 2. Humoral responses followed induction of CIA. Each mouse serum were collected at 3rd, Sth, 8™ week after 1° immunization
and diluted 1 : 50,000 for total IgG1 and IgG2a (A), 1 : 1,000 for and-CII IgG2a (B). For measurements of anti-CII IgG1 and IgG2a
Ab, immunoplate was coated with CIT 4 yg/ml. Anti-CII IgG1 Ab was not detectable in ail group (data not shown). DATA represent
the mean value of normal mice (n=3) serum or CIA mice (n=9) serum. N.D. means “Not Deectable”.
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B BollA A9 7124 ¢hgkehdata not shown).
CIA o4 CIlo] Solqel ZA-3 3. CIAS
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Figure 3. Cll-reactive T cell proliferative response followed in-
duction of CIA. T cell proliferative responses of dLN CD4+
T cells from CIA or normals. Cells were stimulated CII 40 pg/ml
for 3 days in 96 well U bottom plate. S.I. (Stimulation index)
= cpm value of stimulated cell/cpm value of unstimulated cell.

AT 1.610.01), 53] 27] ghAloll A tlzell v]&) S.IL
Fkol 8w}t =& & ST F UATHEFAE, 8.413.0
vs. AT 1.610.0.01, p<0.05; 554, 3.1+0.4; 85x},
42+04), (Fig. 3). o] Aol|A FAFAMLS iz
2 A83 PHAC 3t SI1gk2 -+ F7H9] Xol= A9
velb A ¢kgkrl(data not shown).

Cll ¥h-3-4 & 7= AZEAolA {454 Aol ekl
A zA. 5o g, CIA 5 F 27|99l 3 F314)
7]ell Clof] £o] Q1 CD4+T Al £7} o W3} Aro] E7}4]
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A3tE T AlZoflA o=l AR 4ejdl d54 A
o|E}elel 1L-179] 739, ClI A=l 2]slA] 36w 7}ek
Z 7431 31(521.7+33.0 pg/ml vs. AF5EA] L& T 19.8
109 pgiml, p<005), 4 Ao EFFeIel TEN- 7] 7
S CI A=l Q&4 4uirbet Z7be)9d 51(2239.0+
1104.8 pg/ml vs. AF=r3}R] ¢b2 o 667.7 + 154.5 pg/ml,
p<0.05), TNF- ¢ 2F2512) ok& Aol u]3) 2u) o] A+
ZrtelE e &3y rh(74.0+774 pg/ml vs. A=Fs}
A ¢k2 T 9.247.6 pg/ml, p<0.05). L] 5L F= AAA
Aol EFRQIQI IL-42) -3 3 wi7bek Z7lellom(81.8
+19.6 pg/ml vs. AFF3}A] & - 36.9115.9 pg/ml, p<
0.05), IL-108] A2 k7t S7ke & Ao 2 vetgo
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Figure 4. Cll-stimulated CD4+ T cells produced proinflammatory cytokine I1-17, IFN- 7. Draining lymph node was re.moved at
3" week after 1% immunization. And CD4+ T cells of dLN were isolated using CD4 microbead. CD3-cells from each mice splef:n
were 7 -irradiated at 5,000 rad and used it as antigen-presenting cells. Cells were stimulated CII 40 zg/ml for 2 days. These cytokine

were measured by ELISA. [} Normal, W CIA; *p<0.05.



84 Jae Seon Lee, et al.

*

A 20 (] normal
15 - N CIA
X 10 -
AT
0 i - | ,ﬂ 1 m
=
6,. %.
B C —3 Nil
20 25 ¢ wzm CI1
< S
: 15 + 20 2
o« ;15» %
g 10 = .
+ *10 - %
T 5 Q. %
a >~ %
&) L 5° ,% /
0 80 é o

3w Sw 8w
Weeks after 15t immunization

C]liNil"Cll”Nil\Cll

3w Sw 8w
Weeks after 1% immunization

Figure 5. CD4+ T cell receptor screening in CIA model. (A) Draining lymph node was removed from normal mice or CIA mice
at 3" week after 1% immunization. After cells were cultured without stimuli for 3 days in vitro, we investigated T' cell receptor repertoites
using flowcytometry analysis. Cultured cells were double-stained with PerCP-conjugated anti-mouse CD4 Abs and FITC-conjugated
anti-mouse TCR V3 Abs. (B) Comparisons of V83+CD4+ T cell portion between nonstimuli and CIT 40 zg/ml stimulation in
CIA (C) Comparisons of V£8.1/82+CD4+ T cell portion between nonstimuli and CIT 40 gg/ml stimulation. *p<0.05.
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Figure 7. V 33+ T cells are essential for Cll-specific proliferation in CIA. Among total CD4+ T cells, V 33+ or V4 8.1/82+
or VS10+ T cell was removed using FACS sorter. (A) V83+/ V381/82+/V 310+ T cells proliferated against CIT stimulation.
(B) VB3—/V81/82—/V 10— had inhibited proliferation when stimulated with CII. But, they were increased when V 83+ T cells
were added. [} V 83+ /V 881/82+/V 310+ group, B: V33— /V £8.1/8.2—/V 10— group; *p<0.05.
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