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TGF-f12- LPS2 A5X)7] wh-29] spleen B cell®] TgAs} gG2he] 83 P4-& Ad# o2 Zola)givin gei4 oot
2 Q7o M= TGF-pL7 80%9] opn) =48 F-f8H= TGF-A37} v~ spleen B cellz} mesenteric lymph node (MLN)
B cell?] 213 3bo]| w2 g5k 1L-59) g ZAbslgc)h LPSE $43318 spleen B celle] TGF-F3RRE A2)gh =464
TeA B33 ozt F7Eslean, IL-59) 7 dof £ s 2AGME IgA 347} A43) F¥181 0 1gG2b §H4e 2}
= TGF-p3 AlSqke 2% 7Peslal 1 IgAsh= de] IL-52] 7} fab= shalw)=] oaioh. 519, TGF-f3= IgMsd IgG1 8}
A §E FAAAAIF, TL-58] 84 EA3 A8l gu)gls 94 S92 4o ELISPOT assay® IgA 34 Al
£ WA E AL A, TCR-B3 HEOZE Tpd PYAEFE TN, o of IL-57} BASGE o, A2} =
o SIS o] A= TGF-A371 957 Aol At TGE-pI f-2151 8kl 3hA el 8RS v]3L e
ZFo}. nlA e g, TGF-A3%} TL-36] dj5k MLN B cell?] TgA%} YgG2b 334304 ss-2- spleen B cells} v]S}gdc}, =)
MLN B ccll®] TgG1 32 3432 spleen B cell®)3= 3] TGF-A3o] &) Sv)siglel £ AFe] Aol duls ez TGF-B3
7t TGF-la} vlsz8t A 52 w9 B celld] 33§34 93-S v]3E vef ot 2Rk, A4 Jel~e] TGF-§32) 44
A o] TG} - 7oz o 4522 34 TGF-B37] B cell E3ol|A] Fa8l 24elxl2 ABEAE Fo) T oo}
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Transforming growth factor-B(TGF-fy= M| ZE2| 258 2
A el vt Ao} A=S2] 3 7RI 3lE o)sH
cytokineel™ JF0bg=l WeikgelMe] frrmel ATt
e Fegt 2AAAE A 4eiA gloh0, 12). TGR-pE 8
21,2, 3, 4 23 57 A slok(y. o €7 TGE
p= <tizle| 7REEA ginl] Alagle] ol Ealsl= F9)
oM F2A TS TR, 7l5AoR Axe) Rl A
AL =R TEAA FAME 2T elol, 15).

TGE-fo] 4184g]l ¥Al2 delzl TGF-p12 nhs-2e] Abgh
2] B celell 2185k TgA isotype switchingS S7FA# [gA
S F=3P, 53] mlf2ollMEe TGF-Ble] -2 IL-5
o} A EAE 9 gA A FAle] 8AE ok, 9).
Alzke] B cell®] Afels IL-102) ) S48 of IgA )
Aol SrReleinhe). =3 v B cell vt E TGE-
f1e] IgG2b 3] = Frlalgle] Barg v} 9lrkil).

TGF-p3= TGE-PI5} 74 eha|xAke] 20%2 FH3hd (7).
TGF-B1E 717 FRAIR type [ receptor?} Zgsle] 2152
Adatrisl oelA gloh(14). TGR-p3e] <t e oA
22 el AN AA ARl g Far) slvls Ao}
(2,3). ] ¥l TGP-B37} B cell Ealoll w]x]i= ojgkol] o+
Al 7= vt v

2 dFe M= TGFP32t IL-57F spleen® mesenteric
lymph node(MLN) B cell®] & &Hdel] n)xe o5k 2
E M ARl 2 A3 §4] TGF-f37F TGE-B1
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LPS(Escherichio coli serotype 0111 :B4y= Sigma Chemi-
cal Co.(St. Louis, Mo., USA)EEE FYU&% T, murine
recombinant [L-5¢10.-5), <= AA % porcme TGF-P13}
TGF-B3= R & D system{Minneapohs. MN)|*] 791 5Hich
ZHE goat anti-mouse isotype specific antibody:= Southem
Biotech. Assocl. USA®A] 48k}

HIZ efet

ME 22 9 FRE 5k 7R wjekle T 10% feial bo-
vine serum(FBS). penicillin(100 univmé) 2 steptomycin100
ug/mly &3t 44 (Sigma Chemical Co., St Louis, Mo.), 2
mM  L-glutamin(Sigma), 5mM HEPES(Sigma). 50uM<2] 2-
mercaptoethanol(Sigmays &8t RPMI 1640(Sigmays 0.22
um =718 filerE oi3lale] AMBFRT, DAt el
g (ZPE LPS 125 ugml=. #A1EA]7) F fla-bottomed
96-well culture plate(Coster)el] 1 10° celly/wellE. 3¢ 150
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WE 3 reagentE 200 WYl 5% CO,. 37°CH] 95%
FEL FAHA 59 A 7dzE iR

PR ARRE spleenS EEsle] 10wl 001M PBRS7)
H3 petri dish® &) F wAlez Ha3h 5 137 vhxs}
Ger. AR wHebsl v AlRE 500X eRE 2 Sl
o2 Ao Smt] 0.83% ammoniumn chloride® 7}5}ked]
Azl $E7E A A HdFE o)l T, HBSSE 33)
M2 g F spleen cells 9*] 10% FBS RPMI-1640¢]
Al F AMEE g

MLN celi®] £4)5 $18)A] vh9~288] 3L A 001
M PBS7F %7l petri dishD 57 MLNe| ZAL AHlaz)
e o] AL F 09 forcepd AMHEEle] sl
M EFe 500x ol M 94 Belslel HBSSE 21 A)=5)
X RPMI 1640+10% FBS =jeklisl] Wolct.

Isotype specific ELISA

7|EH oz ofu] 71" Whdel] wieh G=slelsdvi(13). Goat
anti-murine isotype specific antibody® 1.2 ug/ml FEZ
sodium bicarbonate buffer(pH 9.232 AMEsied Ogwell flm
bottorned polyvinyl plates] FEahel=E 40CH|4] overnight
AlZ1 F 001 M PBSTE 33 A|HE3 05% gelatin-0.01
M PBSTE e|dslo] 37°ColA 14]7F blockingA| v, Well
2 sopel AE ujek AR gandard proeind 0.5%
gelatin-0.01 M PBST= E]Aa}e] & 5 37090 14]7} 6t
Al kA platem PBSTER 33 AJ3g ¥ peroxidase-
comugated anti-mouse amibodyZ 1.2 pg/ml FEF 50 WE
Y 3790 147 WhEAl A Mk PRSTR 3%
A2 5}e] subsirated]  2,2-azino-bis(3-ethylbenzhiazolin-6-sul-
fome acid) (ABTS)Z citrate bufferel] 34417 50 @
< F o 15%-7 wbAAT ELISA readerE o]43}e] 405
nm Sl Fgeg A

Isotype specific ELISPOT assay

ELISPOT assay= ¢|r] 7|&=9w S o)fdle] AgL
a5kl Th(5). Goat-anti-mouse isotype antibody(3 pgimhE
nitroceltulose-bottomed  polystyrene  96-well  piate(Coslar,
Cambridge, MAYS FEIAF)T 4 °CefA] 124)7F Az 3
PBST= 3 452 200u19] 1% BSA-PBSTS o] 37 °Ce
A IAIEE Eoh M2AZ) PlaeZ PRSTE 3 A2 I )
G AEZ ol 37°CelM 342F wjuAlFc) PBSTR AL
F 150 €] biotin-labeled goat anti-mouse isotype specific
antibody(l pg/mhE 1. 100022 3| 4&}e] 37 °CoA] 142}
3AZE PlaeE: A2 F 1200098 48 avidine-
peroxidase® Wil Ak@elA A7} 30471 wF2-A)ZT). Plae
E oA ML ¥ 3-amino-9-ethyl carbazole(Sigma)® 0%
L HAAA R spot?] £A1E S AL Al

Al siet.

Cell proliferation assay
MVILU cellS CMFE-PBS SmlE 5 Wl #e]3 & 025
% trypsine 0.5 miZ 37°Ce|A sE7) Helsled AES e

TGF-p3 <] 2l5t &= €4 = 165

Zgol, vhA] CMF-PBS 5 mlE #o]3ET 500 gellA]l A2
25lch 96 well culture plaesd] 2x10° cell/ml®] HES-
5% FBS-DMEMS) A7 100 pirwelld ¥%13, TGEPL,
TGF-B3% ZF 100 Wiwelld #H7lsles 37°C, CO, incuba-
worell A 20417 wioFsiedsh wleE ¥ Y[H]-thymidined well
o SuCimts Hrlale] oA 647k Akl CMF-PBSE 2
3 ALk Topsing A2isle] HEE Foj=A F cell
harvester(Skatron 7020, Tramby, Norway)S- ©] 85}« =2
I liguid scintillation coumter(Packard 1500. Packard Instru-
ment Ca, Inc., Switwzenand)}® cpm 7H& 245k

#4 H I

OFF~ spleen B cell 2| 2H&| EHdoll it TGF-B1, TGF-B3,
IL-59) w4

o] A wA e spleen B cell?] k4] FH4del m]
A= TGF-$39] 33kS- Z4lslgdcl, BALB/C mouse®] spleen
B cell® LPSE X2|e}E TGF-Bl =& TGRP3E 2} IL-
5B e F A A g2 26 ) g MRS =
Abstaiet. 7d7E viekat F o AEle] EBAEE 1A,
IgG2b, TeGl, 27| IgMe] % &4)wFS ELISAE. &43lq]
CHFig. 1). IgA 7R TGR-B3RE Ajgr 2geld ok
S7FEMA, IL-5oh S0 AelRt 27 E control(LPS w5
B} 3jAs Zrlaglch 1gGbe] P TGE-R3 BT
2= g7 F7HEE 1 ELE], IL-55 89 YolE A%
M= [gashs e oS Fvkels dae] akex] ok
S TGF-Radd) St 2748 ek 3, 1gGig)
7ol A= TGEPlolvt TGF-pa2 Ad A4 WAz k4
BT, of W) IL-5= 53} ofgRS Mel®) glghoh 1gM &

L oW cytokine #2] £3e M= LPS wlzTel vls) 7t
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Fig. 1. Bffect of TGF-B1, TGF-B3 and 1L-5 on Igs synthesis by mouse
spleen B cells. Whole spieen celis (1 % 10°) were stimulated with LPS
{12.5 ug/ml) and TL-5 (0.5 ng/ml). Supernarants were harvested alter 7
days of culture and IgA, IgG2b. IgG1 and IgM levels were deterruned
by BLISA. Data are the means of duplcate sanmple. Each sample
contains 2-fold diluted wells. Vertical bars represent SEM. B1, TGF-
BL; p3. TOR-P3.
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Fig 2. Dose effect of TGF-P3 on IgA symthesis by LPS-activated
spleen B cells. Whole spleen cells (1 < 10°) were stimulated with LPS
(12.5 pg/mly and TGEF-B3 as indicated. Suprenatants were harvested
after 7 days of culture and IgA levels were determined by ELISA.
Data are the means of duplicate sample. Each sample contains 2-fold
chluted wells. Vertical bars represent SEM.

aspgdel. o)ake] #3kz LPSE AFAlZ] spleen B cell W)
¥ A TGE-P3E TGR-BI3F FARl TgAst TeG2be| 744
FE F7MZIE b IgMI 15G1 S AAFE o
alsict

LPs= @A43A1Z] spleen B cellell 42| TGF-f3¢] H=o
w2 [gA AR obdS el althFig. 2). TGF-B3 o5
9] Fagh QRS uiE TGE-B3 $57F Zngmld o, 11-5
sl g HEgt 276 ME= TGF-83 57t 04ng/mid o
A e AR Yebigdst. 2 Al AAEAE o
skAE) o]} ZHe TGE-R3 E3p= dAE TGE-R1 &t} &
Abalgivh,

TGF-p3 2} IL-57} TgA EHEY M==0 0|X= D&

A F7HA ) Hg E8] TGE-P7T £3 IL-58 §+ &4
g o Iga kA BRAERE ShAES A S gl o
T IgA FEATY] F7te Hol® F A AT olRE F
7REeE Ao AR S AR 3 IgA ALY S
T 1gAZ e MErL Sokat ASeloh olg) T
T 7P S TEE] $18] ELISPOT assay® %30 H2lslsd
©} Fig 39) A% B, [pSEFE AFA)R) F71% 6w
E o TGR-B3E &7 H=lg] & A-9-<llM TgA 3 AZp
74 of 25w Zrisiglen] TGR3%) IL-58 @7 $elE 7
Felir= 2 vl 71 NS BT TGF-3er Hafae
A28 TGF-BI= vl5:3t ofahg Helvl TGH-B3¢} IL-57F
IgA A g4 AZPE F7PZ E2AE TOP-38 150
23k IgA E3PAEe B9} okl §lEd ols) AL A}
= T cytokinee] B cellell =Eslked IgA 3] g4 M EF
5 A7) Tl s Y FVE shes) ekl
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Fig. A, Effect of TGF-f1, TGF-P3 and -5 on onmber of 1gA
secreting cells. Spleen whole cells (2 x 10° Y were stimulaled with LPS
{12.5 ug/ml), TGF-B1 or TGE-B3 (0.4 ng/ml) and IL-5 (0.5 ng/ml} on
day 1 Cells were harvested on day 3 of culture. IgA spot. forming cclls
(SEC) were enumerated by ELISPOT assay Data are the means of
duplicate sample. Each sample contains 2-fold diluted wells, Vertical
bars represent SEM. B1, TGF-B1; p3, TGFE-p3.
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Fig. 4. TGF-B3 inhubls proliferation of MVILU cclis as potent as
TGF-[1. Vartous cencentrations of TGF-B1 or TGF-P3 were added 1o
o6-well plate with MVILU in 5% FBS-DMEM. After incubaticn for
20 h, *[H]-thymidine (5 uCi/ml) was added to each well and waited
for 6 h. Cells were harvested using 0.05% trypsm. One ml of liquid
scintillation cocktall was added to each wal. Radicactivity was
measured using a liquid scintllation counter.

= E7A @A TGRRI7E g el mlAl= &S B
W TGF-312} $A15HE Balv), 2 el7llAE TGE-R1sl o
s 2 elal MVILU cell®] A% s8] F35 TGE R3]
wlx] EAsleivh. TGE-A32] Aol = TGEp FAks
epahe . AE A4S SR AZH Ry 4. TCF-p39] F=7)
ks AEL] Fale] ZAElE e 600 pgmlel A AjE
o) Qabe s et of o X RS uizky)
E effective dose(EDspe 300 pg/mlelsl2m], TGR-p12] 7
$oll= 600 pg/mle] et o)sh -2 A= AoljgroE E o
TGE-P37} TGF-p1LE=t 2l A% el AZARRE )]
A 4 deg B}
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Fig. 5. Effect of TGF-Pl, TGF33 and [1-5 on lgs secretion by
mesenteric lymph node cells. Mesenteric lymph node cells (1 > 10%)
were stimulated with LPS (12.5 pg/mil), TGF-[i3 (0.4 ng/ml) and [1-5*
{0.3ng/ml) on day 1. Supernatants were harvesled after 7 days of
culore and 1gA, IgG2b, IgGl and JgM levels were measured by
ELISA. Data are the means of duplicate sample. Each sample contains
2-fold dilted wells. Verucal bars represent SEM. B1, TGF-1; [33,
TGF-B3.

OFEA MLN B cell o] 2| g0l it TGF-B1, TGF-p3,
IL-52] Y&

MLNZ 2] el @l 39 gxx3]0] shiz o
3ol EAF= IgAcommitted B celle] &l ARA 2] lamina
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q}zﬂ 434l o gk TGF-B1, TGF-P3, IL-58] 38R =x)3)9]
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v|ElA TGR-Blelvt TGF-p3= wH5e=2 [gGab 48 =
7 g EalEAE TGF-Rlolv TGE-p3= IeGl E4S
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ABSTRACT : TGF-§3 Selectively Induces Mouse IgA and IgG2b isotype

Eun-Kyoung Lee, Suk-Rae Park, Se Won Yie, Gie-Taek Chun, Eui Yul Choil, and Pye-
ung-Hyeun Kim* (Department of Microbiology, College of Natural Sciences, Kangwon
National University. Chunchon 200-701; IDivision of Life Sciences, College of Natural Sci-
ences, Hallym University. Chunchon 200-702, Korea)

TGE-B3 is among five TGF- isoforms and shows 80% sequence identity o TGE-BL, a prototype of TGF-p.
It has been reported that TGF-B1, particularly in the presence of IL-2 or IL-5, increases the production of IgA
and IgG2b isotypes by LPS-activated murine B cells, We examined the effect of TGF-B3 on Ig synihesis by B
cells from different lymphoid origins, IgA induction by TGE-f3 was marginal in LPS-activated spleen B cell
culture, while TgA production was markedly enhanced in the culture stimulated with TGF-B3 and IL-5. Tn addi-
tion, number of IgA secreting cells was increased by TGF-f3. Under the same conditions, TGF-B3 alone was
enough 1o increase Tg(G2b production but IgM and 1gG1. Simular pattern of IgA and IgGGZb enhancement by
TGF-B3 and I1.-5 was observed in the cultures of mesenteric lymph node B cells. Thus, overall eftect of TGE-33
on Tg synthesis was quite similar to that of TGF-P1. Nonetheless, 1t remains to be understood whether TGF-B3 is
an important modulator in B cell differentiation since regulation of TGF-B3 expression is considered to differ

from that of TGF-B1.



