g =7), A11Q A53, pp. 535-545, 1991

vl BA| XA 2] Interleukin 49] 2]%F
IgGl 2 Igk A=A 3 A

X MEFPEd W

=
[Lm

M B

Schimpl # Wecker(1975)7F BM X9 443}
(activation) & 3 B, & FUAA, 4, 4= 3
AL wets 2UE AAG o, 4% 459
o] M3 (signal)& #43e FBLE TFA F8AT
H Z A} (soluble T cell factors)E°] 71€= 1 53
9 om, Leanderson$(1982), Petterson’s-(1983)
& olgt st HE F2AJAA} AHAA7t &
7] t2 THEA(T cell line)ollA HirgE S0}
7=

¥ Howards(1982)2 d—IgMatalo] ¢/g BAl
EFANE FAANIE THAEIAE 7I&3t1 ol B
cell growth factor(BCGF/BCGFI)Z Exom,
Isaksons-(1982)2 lipopolysaccharide(LPS )t %l
A [gGIe) S F7HA e THAZIAE st
o]& B cell differentiation factor for IgG1(BCDF
7v)2 B3k 1% Ohara$(1985)2 B cell stmula-
tory factor 1{BSF-1)2.2 A3¥¥d BCGF AAE
glatgon, olze] BCDF 7 & &2 EFYo] ¢+
Fch(Vitetta et al., 1985). Sideras%$-(1985)°] 15
o] IgGl induction factor2bil & <1zke] As}shs
E4& #3: Nomad(1986)°] ©] <U=ke] cDNA
cloning®l 43% 9 ©]& RE Qe & 2F2A
interleukin 4(IL-4)& E&A =2t

=]
=]

t}& interleukin® "HE7HA2 114 A o8] F
fol NEol st g 7152 Wedth 2
ZF d5g dASHE FX7] BHIZ(resting B cell )l
A Ia%gel 4dE F7FA7]2(Noelle et al.,
1984), MEF7] GOIA Gl o3& fEsy
(Rabin et al., 1985), A3 34 [gEFEA & 714
ZtH(Hudak et al., 1987). 2L Htoll TA X9} njubA
X4 growth factor2% #-&3te Aoz daA Ut
(Fernandez-Botran et al., 1986: Lee et al., 1986 ;
Severinson et al., 1987).

£ a7 F BEFHL2LPS Fog 843 22 &
FE vhe BAEXERE AdHe Wyddg Y
isotype®] =8 (regulation)oll IL-47} o] R A #3}
w718 e d UATh LPSE 71de #34dx
FA 9 BAIEY tiiES @YSAA IgM, [gG3R
IgG2bel AS Frdtm, ml#e] [gGl ¥hg-2 3le
v [gG2a% F¥lv R=3tA &dvth(Andersson et
al., 1977 ;Severinson et al., 1979). A&§ n}i9}
Zo] IL-4& LPSE #4std BAE2RY IgGly
e F7HAIA = WhE 1gG3% [gG2be] A4S 7
2N Aoz dejH o (Isakson et al., 1982;
Bergstedt-Lindqvist et al., 1984), Coffmann# Ca-
rty(1986) %> IL-471 BAlo] IgEe A4S FEdhe
AMEE B Uit

ol9} #o| isotypedAte] F7ol Aol dojuiH,

— 535 —



— 289 : vl A B Z0) A 9 Interleukin 40 2% [gGl & IgE A4b=A o] #§ A7 —

2 ghel) IL-40) &3 H7he} IgGl w¥hgel Ate] 2
2z, [L-48 AAHR Fx [gGl ¥hgo] ALY
£ 47(Bergstedt-Lindqvist et al., 1984)2 IL-4
7 g 34 WA A5Ax7t ofds fEdA
(induction factor)2 #g3che F5& 7FsAdTh
wF A ¥ EA IgM & IgD-positive, IgG-nega-
tive?l ME A LPS9 IL-400 ¥h-g3the AR
(Layton et al., 1984 ; Snapper & Pau!, 1987)& Hj
FEZF switch recombination®] ¥jdttE AME
AP Aoz Bk av LPSE 8434
A xo] RE £ U¥ 7} IgGl-positive cello| 2t
H 15 (Forni & Coutinho, 1982 ; Yuan & Vitetta,
1983) oo tig W&o 2 AV} Hrlo FEe A
& ollet & A= IL-47} olv] IgGlevt [gER
switch® precommitted B cellel] el o 2 283
A olg FAANY JHEAE &Es WA F=
=2
ole} g7 T2 vls|de EAP 2 A, L4
o &3] 4] isotype switch7} deid 3% oW 2AUE
o g 2H] IgGl E+= IgEE AHAA X7 2
2yttt Ha, 4, o A% switchd Ao
IgMellX 1gGle AA IgEE ¢AMF o2 dojuds
7], ol® IgMell A BFZ IgGloly} IgEZ switch®)
SA7F GA] g YA ke Heirh

£ dFe ¥ BAHE AAMEA vpg29
vl AA E uj S B5be] [L-49] FE71AF Yol
A& isotype switch®] 7138 ¥ Bial AIESHY
=

e

E d7E A, IL-49 F8714E #3935 #4A
o sz £4 IL-47}) ojd F-3ithA|e] BA X %}
£3=AE WanA F9od, ol HAH limiting-
dilution analysisZ A 83tdck & IL-40 23 o
WEFo 9d228US Hisle BAIES precur-
sor frequency”?} 718t 2 clone size?] S7H7F §l&
H IL-47} uncommitted B cell®l induction factor2
gty 7T 5 glon, oY A9l IL-4
7} precommitted cell& A= H oz FAA 7= A=}

2 88 RAolgte /M4 sl 0|8 Y53 34A
=3

E7, IL-49) 23] [gGlat [gES] A4te] fr=dE T}
W oju 2AES] A o] F 714 isotype>2 9
switch7t 23HE7HE #9381, switch®] €A W
2 Z1Ad W ARE F 5 Ae ARE 2 F
gr}. ol 93 WA IL-49) dose-response relati-
onship, kinetics, T celld] &3] AR} £+ 4%,
ontogenyd ¥4 5L #FsIYon, EI special
kinetic study® pulsing experiment& Al 83t Ig-
G1 W& IgE ¥H3-o] dolupr] 43 219 zolH
< E4stna stk

ATME W Y

1L 4¥%8

2EZ 205 HYSwA Y FEAHAA A
#? A% 234 123729 CBA, C57 BL/S,
(CBAXC57 BL/10)F1, Balb/c ¥ Balb/c nu/nu 9|
npg-27b AFEEIR e, 1 el Wistar, Sprague
Dawley, (Ao-Lou)F1% rat®] ¥%& ALAB(Stoc-
kholm, Sweden)ol A FY3tAx, 2T AB2 BF 4
F A 757 Ato] Tt

2. NE

H29 vAE choppingdtd 4 AHBFAXE
(total spleen cells), & Percoll2 ¥2)¥H(53/64%
interphase)small spleen cells& AM8-3t.29, BA
¥E 2E¥ Aol 0.84% NHAClZ HETE &
&3 2 Petri dishol & adherent cells® AAT ¥
BHONEE &-Thy 1, 234 (AT83)% EZEHA (-
abbit complement) & 2413t Helgtd o 1 Fre
Ao wat 2-sYet o9 o] FF BHEE
A A4 Lol H)5}Y concanavaline A%l & 54
wkg-o] 98% o0l ZAFHTh

3 IL-4 2 & IL-43A)

o A¥oA IL-49 source2E mouse
IL-4 cDNA(pKCR, IL-4, Neo)& tranfect*I%
HeLaA ¥(H28)9] W34 A& Mgt e, 2%t
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o [L-48 ®H|d= THE(2.19)9] wiFdAY, =
¥ DNAX(Palo Alto, CA)$t Genzyme(Boston.
MA)AI A 9 & A A © recombinant 1L.-4(rIL-4)
€ AHe-3ch

IL-49 97} protein A plague assay
{(Gronowicz, 1976)°1A IgGl9] half-maximal ex-
pression®] 4§ L4555 1 U/mlZ A3 E
Al&ger. A HEEE transfect¥A] %2 Hela
Az WA E AHESATHIL-4 849 oA
AP FIL-4 A E A48 hybridomat] X(11
B 11)9] wjkdAHdg AHE-3H%Th

4. WFzA

vjgdg oz RPMI 1640 medium(Gibco,
Paisky, U.K.)oll 15% fetal calf serum, 2-mercap-
toethanol(5%X107°M), L-glutamine(2mM),
sodium pyruvate(lmM), penicillin(501U/ml),
streptomycin(50ug/ml) & Efst A& &
B3 Exo] gle 3 25ug/mle) LPS(E. coli 055 :
B59l M F% )9t o8] FEIL-47} wFAIZA] H7}
g)%1ck. Limiting dilution assay®l 258 A&
E 4X10°/ml FEY AX2 IS AFEtEoH,
1.5ml %=t 6ml9 flat-bottomed multi-well plate
(Nunc, Roskilde, Denmark)E& w%¥8712 AH8-3}
5% C02/95% air®] humidified incubatorell A 37°C
g-euf el ch

Pulsing experiment®] 7%+ LPS £ 11-4, =
¥ LPSS IL-47F A71E gl A EE 22
24X 74| A 72A17474A] Al ¥ pre-ncubation) ¥ ¥
balanced salt solution(BSS)ell 33] M A8}l ThA|
NEFEE 4X10°/mz2 230 LPS & LPS%
IL-47} Zo] ¥7td wided ol AufFstct. e 4
e 33 o] uky Algsrgdth

5. Limiting dilution analysis

Round-bottom microplates(Nunc, Roskide,
Denamrk)ol 0.2mloll viFEF22 7} welld OWHA
10°719] total spleen cell ®& Percollz #e|¥
small spleen cell& ¥l¥3sldch. LPSe 874 o8
¥ oIL-4(H28,rIL-4 =+ 2.19 FHME wIF =

Ziel Aristgon, Julius 5 (1973)9] W] ot
2} nylon wool2 ¥ & rat 44 E(thymocyte) &
filler cell2 AME-3FATH1. 5X10%cells/well). BAF
2EYY Z isotyped ¥ A E2 £Ab= pre-
tein A plaque assay2 &7A3I9em, 270 o]4de
plaque”t U2 well& ¥4z 53k g
Ao HYZ2EHAY FEE enzyme-linked im-
munosorbent assay(ELISA, Engvall & Perlmann,
1971)2 ZA39 2™, background B Aol SEFE
A} o4t E-& absorbanceX & Kol wellS ¥4
2 339tk Clone sizew Lefkovits 9% Wald-
mann(1979) 2] ¥rie g A3t en, clone?d ¥
plaque forming cell®] %34 clone® #HE iso-
typed FE(ng/ml)2 EA AT

6. Protein A plaque assay

IgM #vAIZY A& s e g A5del,
IgGl, IgG3 2 IRERHIAZE 248 daxE )
& A6Yo) microplateZH-E] N XE 48, A H3}lo
4Tl B#eAr) Petri dishol 0.2ml) protein A
coupled sheep RBC, &2 49| cell suspension®
RS 4 EFst Dol=R F cover glassE §
31, 37C humidified air incubatorei Al 4A17F A 3}A|
7 ¥ B=3Ah A7) AMSE 3 HgFz By
A< rabbit anti-mouse ¥ A (Bionetics,
Kensington, MD)2 #% X+ 1:100 WX 1:
200011},

7. AYE2 8 AP

HEZZEUY Z isotyped] FEE ELISAZ &
A& At 96 well ELISA plate(Dynatech,
Alexandria, VA)E 539 wte} Z7] goat anti-
mouse IgM X+ IgGl(Southern Biotechnology,
Birmingham, AL), rabbit anti-mouse IgG3
(Bionetics, Kensington, MD)2 rabbit anti-mouse
IgE(MIAB, Uppsula, Sweden)Z coating%t 3, Hl
FFAAY A3 M(serial dilution)d} FFH
(IgM, IgGl, and IgG3 from Southern
Biotechnology, IgE from C. Magnuson, Karolins-
ka Hospital, Stockholm, Sweden)E& ¥ A&l A
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1201A] 24413 9EEA7IL AAE g THA] goat
anti-mouse IgM, IgGl, IgG3(Southern
biotechnology)® monoclonal rat anti-mouse IgE
(R641 46—48)(Ciba-Geigy, Basel, Switzerland)$
alkaline phosphatase-conjugate® H7}&tSich 84l
] 16A1t ¥ disodium p-nitrophenyl phosphate
(Sigma, St. Louis, MO)E& 7]E(substrate)2 &}
Hrg-Al7| o BRu| A 2 B55H) Zisotypete]
22Eg A== Table 101 FAIG vpe} Zgton,
g AYF 28U F=dHd L v|XA &
< HHKt

Table 1. Degree of cross-reactivity of anti-isotype antibodies used in
the ELISA”.

IgM  JgGl [gG2a I[gG2b I[gG3 TgE IgA

anti-IgM - <001 <001 <001 <001 <01 <NT2
anti-IgG1 <000 - <001 03 005 <01 005
anti-IgG3 <001 <00t 007 03 - <01 OM4
anti-IgF. <001 <001 <001 <001 <001 - <001

—

expressed as the percentage of specific/cross-reactive isotype
concentrations which give rise to the same degree of reaction
in each anti-isotype system

2} N.T.=not tested

A

1. Limiting dilution analysis

Limiting dilution experiment| A& IgM, IgGl,
IgG3 v [gEE Eulsle MEEY precursor fre-
quency(per B cell) %} clone size& A4tslg o, 1
243 Table 20 EAIE viel 2}, & LPSH| gl
[L-4& F7F5H9H [gGlH [gEE #uldhe MEES
precursor frequency7t @A 8HA F7lsle g B #
ANew, IL-49] source, moused] &, cell
preparation®ll W& Zoje Utk

1gG19) 3%, 1L-49] sk vadsle] F4u0 =
4, 000} 7}A] & precursor frequency”} &7}1819 29,
Hge [gM9 precursor frequency® E7F8Ith
a8y clone size¥> W37t A9 gAY viv|sR
1=

IgE 9] precursor frequency HA] LPSuRgel v

7l 5,00080 o] F7F3te] IgGlolu IgM EuA|
o} vk $2A7HA) ol2 k. 4AZ LPS WY
ANAE 10° cell/well®] F=ol 0127174 IgE posi-
tive well& 2& ¢ gle 29271 dRRoloja Ay
g} precursor frequencyY}t clone size®& A4 4= &1
A1, AP4(Table 2)olM e} go] AR HYe A
A& IL-49 930 clone soze7} F71381A) %28 KB
oA,

oj¢} iz o2 IL-4+= IgM precursor frequency
de & %L XA ¥AY dze od FaA
€ 24948 B9, gG3y BYE IL-49 F= F
Z}ell @&} precursor frequency”t A8} (Table
2).,

Table 2. Effect of IL4 op precursor frequency and clone size of
IgM, IgM, IgG1, 1gG3 and IgE secreting cells.

1gM 101 1g63 IgE
PF. CS. PF. CS. PF CS PE C$

Expl

LPS 12 % %M 24 NT NT NT NT

LPS+20/ml AL 114 14 125 42 NT NT NT  NT

Exp2

LPS 165 0 LI90 83 L 1S NI NT.

LPS+SU/ml L4 1260 1S 1260 63 i@ 85 NI NT.

Exp3

LPS M2 1300 05 NT NT QoW -

LPS+SU/ml dL-4 131 %6 (41 %0 NT NI 165 1245

Expé

LPS 129 B L0 16 NT NT o %

LPS+2U/mlfdl-4 125 % 110 23 NT. NI 120 8
P.F.precursor frequency/B cells C.S.=clone size(ng/mi) N.T.=not tested

Table 3& IgGl ¥ IgEE A1tsle= A ¥ 2clonal-
origing& @olRr] fl3te] Al 7FA isotype(IgM,
IgG1,IgE ©)2l8] thE isotype frequency 2o} ¥
Al E g AFAZEC] 2 wellotd H# 170
tjgte] HEE MEFEE 23 WAL d,
wellvhele] 2 isotyped] A4 &2 vebd delh

Table 39] A& IgM, IgGl, IgEF &7l £ 110]
249] isotypedll ¥4 well?) £AE YRR Lo
9, B ¥ Ce IL-49 98 AFHEY] dF-§e
IgGloly} IgER switch= T US-& BoF1 Quh
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Table 3. Analysis of individual precursors.

A lg isotypes detected in a single well No. of wells

IgM IgG1 IgE Expl Exp2
= - - 467 622
+ - - 14 i
- + - %0 104
- - + 91 78
+ + - 9 21
+ - + 7 8
- + + 147 8
+ + + 39 15
Total no. of wells 864 960

B. Number of wells containing

IgM. IgGl or IgE 397 960

C. % of positive wells containing

IgM 17 2
IgG1 ) 66
IgE 7 55

2. IL-4 £ w22 8d 4wk

LPS¢ o8 559 [L-48 F718le w43 BA
o ok AE vk A6l Hejste 2 Ad=F
ZEY isotyped] F=E FAT A Figure 190
oA A5 upel 2o}, A E (IL-48 AFEE o] A3
M 1gG1# IgEe) vl IL-49) 59 Z7}go) u]
#3ted Frhst Wi [gM 3} [gG3e #AAshe e ¢
T ek

A 1gGle F71E f=dhe IL49 =71 0.1
WA 0.3 U/mlg) ubd, IgE ¥He-2 F53817] f8lA
= olrr} 3 WA 108 & =9 IL-47F a3}
Aok IL-4o) 934 1gG1e) A4He 20u) W= 308)
Z7ket9on, IgEY A$E LPSHYAMe 1 5
E7 AEA (9 2ng/ml)o) 8t AT IL-48 EA 2
A3t Hol= 5008 o)¢e) F7HE BRYTH

o2 %9 mouse HIFANEN UM bacteria,
mouse ¥ human cells ¥ source® IL-47} 25
ol¢} FAMGE &F-wrg FHE HYori(Fid A
£ oAl otgl), Table 4914 K ule} Zo] 3
~Thy 1, 2841%} Petri dish adhesion®2 TAHZY
adherent cell-& A AsIe Ho| IL-4¢] Z&-o] FA&
FAe ¥ Aoz ekt

00— °/ ~So—o
5 \ \3 3
Q_D\
Y1/, 7( u/u
o)
&)
2 .
jo-] \A : A— uglc
Z o] e AN p—a—a =
— N C
2 -
X4 B M 2 \i
B A v IgG3 _%:‘
& O Wt
~
Qb
(=
gi /V\ -
—
3 \ v 1
]
LPS ”—(') 1 2 3 4
IL-4 logjo U/ml

Figure 1. Dose-resporse curves of IL-4 induced Ig secretion.

Table 4. The effect of T or adherent cells for the LPS of LPS or
LPS pius IL-4 induced responses.

el [gMfug/ml) 1gG1{ug/ml) IgE{ug/ml)

LPS LPS+IL-4 LPS LPS+IL-4 LPS LPS+IL-4
untreated 90 59 12 n <2 80
anti-Thy 12 % k) 16 5% <2 ™
adherence+anti- Thy 12 95 . 17 11 <2 460

3. &-1L-4 A 2% IL-4 849 JAHY

e AN FAEX %L transfected Hela
cell®] WiFH & 1L-49 sourceR AHEH7] w)Eoil
HAYZ2EY isotyped] AL 2™ dig A& 2
E 5371 4 dAZ [L-40] 93 AR E &l
71 9130 -1L-4 34 (11 B 11)E o) &3l A4y
£ AL Figure 2014 Hupe)l o] o] oA
X A s S vlHsiA L4 3 [gGl
IgEell ¥3-& Hd 8%l dAlsH e, IgE=
gG1RT Y FE9) &-1L-4 Ao o3 4A o
A5 A%E 24
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Figure 2. Inhibition of L4 activities by anti-IL4 antibodies.

4. IL-4ol digh A%E kg

[L-4°) 9§ HYI2EH A4y -0 nfex
o A%z AHFA g2le] AA=XE golr7l ¢
&, M%E 2 4, 6, 8, 10, 125 Hx vl$-29] v]% B
AE7T 8 Tx9 IL-49 ths] YeE= 932 b
pEte] BT

Table 55 C57 BL/6 mouse®] Y& BAME7}
10U/ml®} IL-4¢l 3] A& mg & Aolglo] ut

gshe e deln glow, S3-wreINe ¢
Ao Qo] me Aole AT (hEAE oA
M),

Table 5. Ontogeny of Ig production regulated by 114,

Agei IgM(ug/m}) IgGl{ug/ml) IgE (ug/m}
LPS LPS+IL-4 LPS LPS+IL-4 LPS LPS+IL-4
2 B 43 0.2 51 <2 1600
4 67 1 0.11 37 <2 800
6 61 10 0.10 45 <2 800
8 M 80 0.10 42 <2 800
10 6 15 0.10 24 <2 800
v} 2 15 0.10 38 <2 %00

5. IL-49] 93] §x==l= [gGle IgENk-s-9l
Kinetics

IL-40] 93 f=5+ & isotype ¥4 Kinetics
Aol dolMe E3) IgGlat IgE7l £arE oz A
AE XY RE Lot 7] e v A1dHE
AN9U7HA] kPG AN L fd E2Ee Fze] 2
£ 2439} Figure 32 657€ CBAvH-29] BAl

vk BA 2ol A 9] Interleukin 49 9% [gG1 % IgE A AL ZA o) B3 A7 —

log ng/ml

1gGl

IgE
24

Day
¥igure 3. Kinetics of IgG1 and IgE isotypes induced by IL-4.

¥E LPS¢ 10U/ml9) IL-42 wj¥g ATjoln], %
isotype®] kinetics7t - fAME A& & 4 AU

i Fz7)o) 12417k A o8 AHANLS +As Y &
A dYMME 2L 478 BYed, Wil IgGl
B GEFEY F7he Wi AEF 2.59 WA 39
YEhA 64 tA] 79 Folle ax)o] =L3iyr.

6. LPS9} IL-4& AH83 pulsing experiments

Table 62 43¢ CBA vh§-2:9] ] BHZE v)
W LPSTE H7 rIL-4(30 U/ml) B A7},
ExE LPS% (IL-48 Zo] A7t 2447t E= 48
AZE B AR 3 ohA) 4X10°/m]Y AIEEER
LPS ©% T LPSY rIL-4 3&9) kool fuj
Fstn, AujdE A7 FAAE ¥, [gG1H
[gEE ZA% AAE A Holth

I AAE B9, 1gGle] AeEIl-42508 24
AIZE 01 el g3t A LPSell Aufjdg Aot
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2 Aakeg ngon, [gEel A% 30U/mlE 24
N AR E D BE, 100U/ml IL-42 724
74 Al LPS Al Al #8)7F f3E R
FRon (A dAItE), LPS9 IL-47F SA9)
48213t B¢t EASAY E F ShbE 24412 Ak
& Yo & 24 FEAZ] Afolol AxE9] WS
£ £ A, HH9 gEAAE AsiAe LPY
IL-4 F3] 7273 o) EAsiol 9o, ol& o
4 JgGl A4te] 233 dAH+ AL Hole A
£ dzxHo|t). IgGlH IgE 25 IL-470 2 244]
b A BB oln) LPSE Aujdd AR
o 24712t B¢ IL-48 F71 A7t & ws-g
B cHTable 6).

Table 6. Effects of 114 added on different days of LPS cultures.

Duys of adiition of LPS aad/or IL4 Ig syuthesis (ag/al)
] 1 2 7 ] » e I
—_— <1
s e
[ <2 i
4 e
— <2 12
18+ L4 s
<2 190
8+ I+ s+ 14
O <2 7.7
s s
5 <2 1,700
] s
Y <2 7.m
8+ 4 ]
O <2 7.700
1S+ 1.4 i+ 14
] E: <2 .m0
e s
14
-4 E <2 7.
v—l 7.
s
4,800 5,400
1+ 14

U

Interleukin& WA X Alole] MEAY
(signalling)®] 9&-& Y3l 28 A regulatory
factor) 24, ' &4 Z9| shub= § 714 interleukin
o] g FFo Mxol F&sd AP 715 el
W™ interleukin FENE A4 v A Fgo
AckE Holth nhe-2 BHIRS WS zEY YA
o #43tE lymphokine?t RH % IL-47F [gG1T
IgES] A4t& F7HA71E YA interleukin 5% IgA
9] A4HE ZF7HA7)1L, gamma interferon & [1.-49]
A8-& AASHEA [gG2a9) AL FIHA7IT

IL-4+= IgEe] Agtell gAlsles AT Foiukg
olv} 71AE Zhol NIt AYurL L o)Fiste o F
83, =8 HYZ 28 isotype switch®] 718
Toll o8-8 = AUche Holl A BAY iAol Hm ¢
=8
£ A7l A limiting dilution analysis®] 23+ 2
E#9o=2 1L-47} uncommitted B cellE § %=
(instruct) 3t} 1gGl1¥ IgEE switchAZthe 7144 S
45 7HeAlsALh ol Layton$(1984)9 A7}
% A% AAY 2 A7 AR ving 9 precur-
sor frequencyYt clone sizeol Zo]& Hoje AL F
Ag IL-48-F2] Aolo] UFYAo] UL Heg A}
g9

Individual precursor analysis®] A3 § 7He) A
TAZZEE A isotyped E¥Idte AE7
g 4 AYe 7FeAT $7 IL-40) Ssiy A Ay
S2Ed ATAHE 60%0)d0] IgGl L ER
switch¥& 2o Ut 28} o] A& [gGlez
HE IgEZ 9 sequential switch7} ojube=A] o2
o BHAE o FEH FRE AF3R %1
o
IgGl3} IgERtg-o] o #3 AR APARF
4ZF—g @Al #F 22 Snappers(1988)e] A
Az vy £ e, [gERT) IgGle] Akl ¥
€ ¥ IL-49 93 frdrhe AL g X3}
€ 2ol B Apdie 48 AYdA 1%
9] IL-49 IgGl 8h-3-o] Zadhs AL Hol7le
HA g 159 B9 2L biphasic curver B F

— 541 —



—~ 2359 : o}$ 2 B Eo A 9 Interleukin 49 2§ IgGl ¥ IgE A4tz A ol @& A7 —

A gsith olgt e Aol olfiE EHIA ¥
1} IL-47} source®l we} glycosylations X4
ol ke 715749 Aolg Koy wWEolAY,
ofd 754 3|uslA| gt whe-20) Fo g vt
29 I a B 5 UL stk

A€ BAHIE7} total spleen cell? thE ¥Eg-& B
o]z @& A& IL-49 #Z&o] THEY adherent
cell’s 71€t oh& AZel ofs) wiA=AY ZHA
%eS Edn Y ¢ Uk

g-1L-4 FA o AAAE Ade o= YR
B A 2da B 479 k7o) [L4 o199 o
2 B2 93 o] ol S HH, [gERHE
o] [gG1E T A dA e HE& FHF-FF A
HEo] IgEwhgol o B& IL-47F 8757 EL
g Foldrh

E3 AT 25U o vhg2 HA] [L-4] ¥
sl [gEA4te] F7hElE AL o] Whgo] 7|wke
(memory response)d 7Hs4d& viAldts ot

Pulsing experiments= IgGl® IgE w3 98
& =AE, 48 59 LPSY IL-49 F&AR, )
FAZE Fol Z7) Folditte g #F =vin 3l
t}, IgERFE-& IL-4%te] Awjdo e FEEA &
on Holx 2447t o]d LPS} IL-47}F F&3eE
ZZolojol 7}53lth. wHA IgGle) AAre IL-4
LPS7} 48413 o)A T3 .38 7Hhdte A
< wolth wetA LPS7FIL-4 &A1 =28 &
7k 71 ek A (Ohara & Paul, 1987 ; Park et al.,
1987)2 o9} 47o] A¥E & flth

&9 o]2]% pulsing experiment®] AZE ojn
[gGl22 switchHAUE MEoA thA] JgE=29
swich7t gojdthe 7Hde g§33ictn & + UA
%, kinetic study?l Al IgGl3} [gE ®Fg-o] UYEdE
gl AIZHA 2ol 7} glthe ARS o 7Rl AwisE=
70zt & # ok AF B A7ARL old #E
wdRel A2g A £

[L-47} o184 IgG13 IgEA4H8 = (induction)
ik 3= 7)Aol ol E WAl & RO &
t}. Switch recombination®t} A3 &= transcrip-
tional activity®] 2248 AAKSle AT HIE
(Lutzker & Alt, 1988 ; Ltuzker et al., 1988;

Stavnezer et al., 1988)2 transformed B cell line®]
ol switch & CH gened] sterile transcript® vl
2 e S BAFa glon, ojzle] IL-49 2
£7143 #Adste] o9 d¥E F A=e Fv
28 A7} obd # gk

4 £

B AFolAe [L-47F o® E3ldA e BAX &
4#3=x8 93l mAl limiting dilution analysis& Al
gt o A, 1L-47F [gG1E IgEE #uldle
BAE HATAE HxEe dAsA F7A7G
clone sizedl= 8 FFE 4 geve AL ¥
Wol, IL-47} uncommitted B cellell 288t IgGl
T [gE29 class switchE fFEFches 7ME ¢
2% & de ARE AMAEA

T3 LPSE #43t" B FAA IL-49] 3 &
EHE [gG1 IgEe] vhe4d T Zhde oW &
Aol AeAE w1z} IL-49] source, % 2 F
A7), lg2e] A 2 F, HFAE £y F
& geElste] wddEe Adstdch 2 A3, IL-4
o} e TAREY EARF, vhe2] dF 2 F
5o ggkg 32 gon, IL-40) 9% [gGle IgE
¥h2-9] kineticsi= A& fASHE [gE A4HE 8| A
£ IgGle) A1) 38 =] 108 2 552 IL-4
7t a7EY 3] [gEe] Adee Holm Wiz~
o 24A17t o] IL-4% LPS7F Aol a7€te
A2 ghEul o], [1L-49 8 f=5v IgGl# IgE
o] A Fole ¥ FAMel et T 2PedE
goldo] ALS FHsHAh

&% g FREY class switcholl tdt [L-49 &
A 2pQol M ] Z871H-E H3]7] f8td A g
3 Fowol K%EE vlo|tt

— 542 —



— H. B. Moon : Regulation of IgG1 and IgE Synthesis by Interleukin 4 in Mouse B Cells —

- Abstract -

Regulation of IgG1 and IgE Synthesis by
Interleukin 4 in Mouse B Cells

Hee-Bom Moon, M.D.

Department of Medicine, Asan Medical Center,
University of Ulsan

Mouse interleukin 1(IL-4) is a T cell-pro-
duced lymphokine with multiple effects on
different cell types of the hematopoietic
lineages. 1L.-4 has pronounced effects on B
lymphocytes, where it induces high levels of
IgGl and IgE secretion in lipopolysaccharide
(LPS)-stimulated cultures that would other-
wise secrete predominantly IgG3 and IgG2b.

An important question which been adked is
how IL.-4 exerts its effect. Two main possibi-
lities exist ; (a) IL-4 instructs uncommitted B
lymphocytes to produce IgGl and IgE ; (b)
IL-4 selects and expands an already precom-
mitted B cell. In this study, the limiting dilu-
tion analysis showed that IL-4 dramatically
increased the precursor frequency of IgGl and
IgE-secreting cells with no significant effect
on the clone size, and it clearly suggested that
II.-4 instructs uncommitted B cells to switch
to IgGl and IgE.

The characteristics of IL-4-regulated Ig
isotype production in LPS-stimulated splenic
B cell cultures also were studied with emph-
asis on the comparison between the IgGl and
IgE responses. The results showed that the
kinetics for the appearance of 1gGl and IgE
isotypes was similar, but the dose of IL.-4
required for the induction of an IgE response
is 3 to 10 times higher than that for an IgGl

response. No requirement for T cells was
found for the induction of either isotype IL-4
alone was sufficient to induce an IgGl re-
sponse when cells were recultured with LPS
from day 1 to day 6. However, the simul-
taneous presence of both IL-4 and LPS for
more than 24 hours was required for a detect-
able IgE response. For an optimal IgE
response, IL.-4 needed to be present for more
than 72 hours in LPS-activated cultures. The
possible reasons for the different regulation of
IgGl and IgE responses are discussed.
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