Induction of IgG and IgA Production in Neonatal
B Cells by Memory CD4+T Cell Subset
Expressing L-selectin
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LV 27+ viEHE A€ — CD4 Bt THEIZ X5
FERRABHIED IgG B LU [gA EAEDFHE

SRAFEFHNEHNERE (EE 80 BHD
it ® 5%

S READHE 2 v 7Y v (immunoglobulin, Ig) BEAIBDTRETHY, FLTDIREAER IgM KRR TV 5.
IOk 5 7o HE RO EICIT, BRSSO THRI T OBIEMARBM B BEELTW B EEX LR TV S, K
AFAYM CD4*T KD P, CD4SRO HIEERETH, WhWwb A ) — CDA'T MIlarBMKORE, SbExREL, fE
rad) vEEYFETAEEYRBETAZ ERALR TS, —7, $4EIEL CD4*T izt CD4SRO HURFER T &
AERDHNT, ZOBMAO THROBENRAED R Lb—Mik, # €Y — CDA'T MAARMLTVBZ LI L DK
BENDG. AFRTIE, »EY) — CDA'T fiflao R 2 BERHLHERBMBECEHEM, £—29 4~ F<4 + &= v (pokeweed
mitogen, PWM) RIBM T TE L, 1gC I b UK IgA ELMR~OSLFEEL R A, FHERBMEWC -1 —7 CDA'T #i
FHRMLTHIZEAL g BERED ORI oTz, 2EY — CDA'T filg: DEAERIC LD [gM ELENBIFHU IR
t RHIEERILE, PETIEDHH 1g6 BXUV [gA OEELHELMNCFE IR, 2% — CDA'T Mgt Hh— 3 v
7'V 7 & — (homing receptor) TH5 L-t L7 F v (L-selectin) ORBIC L0, EHR2ODERLIHEHIBTEHI L
DEIBR TS, AFRTIE, ThbRicsd 22y — CDA'T MREH OB LBFEELY BB L. L-ev s+ v
M E) — CDA'T MIFRIIETE gD » = ) —BMfED lg B4 BE L. Zhien LT, M@ IgD* 1 — 7 Bifiia,
BHCEHERBHREAWABEAIE, Lev s+ B THAROFVEL K [g EEBEERRL, I 1gG 8L
U IgA DEBREADEEIA:. ULEOKRI Y, BYRTHREROEET CRFERF 1 — 7 BRI L5 1gC Bk
U IgA BEAFENTRETHAZE, EBRIDESBIFARS vy FOBFERIZAE) — CDA'T RO, L-wLv 27 Vg
BEBEIRDEYTHA Z EHNR I,
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BHIfgI v A7 A OEBELBNERDO—2THD, £0D
SEFE L h EE IR BHMEL, BxOFREICHT 5
O TEERGE Y BT E805h T 5. FURKRR
fEDO BHIJAIT &% 7 = 7V v M (immunoglobulin M, IgM) D &
REETHN, BB OBRRIFRHC LD 7 7AAA » F
BHEEIN, 1gG, [gA D2 5 A0 Ig EELFRER
B.ZDXINIFTAR vy FRE I BB, BRI g E
HEEFOBBRIAFTEINLILNEND D", 7FARA v F
OHBEEREE LTTHREEDHA A1 v, Tiebbhl v
#—m 4 % -4 (interleukin 4, [L-4), £ v & —7 =1 vy
(interferon-y, IFN-7), P 3 v 27 »— 3 V7 HEBERTF B
(transforming growth factor-8, TGF-8) e K O®MERFIZ L b
AHIIh 29 XHRHA P IS VIZEATMOATL, B
Hifg & THERG & A EERYEEANC X A MR EER X B4
By Z7rABBETHBILLBREIRTH AT, i, B
lakE Lo CD40 HUR E, EHL THEBICER T2V FVF

R 5 E12F 15H %A, PR 64F 1 A13HZE

gp3d BADKEIL, 75 AAL v FHECED TEELKRE
BRI TIENESNE D DDH B,

Bl lg SR~ D5 izl Tk, THIRRDOHFTD
CD4"T MiADHENEETHAZ @A T WA, CDA'T
#MIL & Bz CD45RO FHC & h 4 — 7 (CD45RO™) H A\
{22 &) — (CD45RO*) CDA'T MR L w oy EFAIBETH D, Z 0
5b+4—7 CDA'T MR BAIRSLBERLR RO
WIS UL 2 Y — CDATT Mifaid IL-4, IL-5 B AW
IFN7 @ X 570 DDA b A4 wREAL™, 5
FagEZrEET 24 OMBS FOREREL S 1 — 7T
HUBBRL TV, £BARARE&E I ETZEIcL b
4 —7 CDA*T #kiiEd b &, CD45RO % FH, KM
BOTRHESERMCRIETS 2V — CDA'T MlankEc
WINTAEELLRTVLAY, LhL, BRARKECHES
CD45RO BBz L b, £ToO CDA'T Ml 27 5 A A1 v F5F
HEEYEETHOL, BAHVIIEED AT Y — CDA'T #faH

Abbreviations : AET, 2-aminoethylisothiouronium bromide; ELISA, enzyme-linked immunosorbent assay ;
FCS, fetal calf serum; FITC, fluorescein isothiocyanate; IFN-7, interferon-y; Ig, immunoglobulin; IL,
interleukin ; mADb, monoclonal antibody ; 2ME, 2-mercaptoethanol ; PBMC, peripheral blood mononuclear cells;
PBS, phosphate-buffered saline; PE, phycoerythrin; PerCP, perdinin chlorophyll protein; PWM, pokeweed

mitogen
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FEDHRNZ OEEEXETHOIH LI TIX .

FERY, ALRCHCTIHATRE R DLV v b5
4 FHRECRTARIEARIMLTE Y, ZOKBET 258
PIhEEENRBIMTH A Z ERTHRINT VD, ¥, HAER
BT D FEARRIIC ST LEEINDERAEN [gM
WRbhZZ Ebh, FERBMIEVTIZIg 75 AAA o F
BEDTZ LWEELZ LA TER., S5 HERBESEmE AL
CHRENOHRTL, BAORBIC L hELAIRS Ig OFK
EN MDA THBZ 00, HERBMEKE &3 IgEEIT
IeM IZR bR B EEZ LN TE .

—75, FEREBMRIIETT [gM B30 gD ¥R RE
L, iEREEO VDD B+ 1 — THMOMELH LT B,
FRE [gD ORBIIIMS LITLL, RET 1gD 2R L7
W, Wh¥wh 2 ) -BRIRABENT S, BRAGYES, b
D0 [gG, [gA ¥ EETABMRZIOSEIETRD L &
2bhTws. 51, FERTHEEOIREA 1T CDISRO™
DH1 -7 OHEEELTED, HENFRCLRT, Bl
DR 7 FARL o FILBBELBE X RIcTLEE LR T
DEADYA I VEED, RACELED TS L2 e
HBRTWAY, FERMC RT3 [g BAOEMIZ, 20X >
EBELIUTHROWTH L AEENCRBTES Z LI kg
CEBELTVWAEEZLRTER,

Lo LEE, BE7ehll, Ticbb+4B09 1 a1 vy
Zrak, CDI0 A LcRAIEKE X b HER BRI X 3
[8G B5 ik [gA BEADOHFURTHETHHLOBMEL DD, B
D RRAMRE T CRFLERBEBED 7 5 A AL » FH5HH
BREBLENREINRTLAEY™Y, KPR TIE, #—-2v
14— F=4 } 2= v (pokeweed mitogen, PWM) HlB %% AL
THAERBMERICEA 2 ) — CD4'T MIB2 Hm L%,
IeM DAH T 18G, IgA DEAFHIATENE» L HBE L
7o, EHIAEY — CDA'T MR RKImMA— I v Les
g—, Leb 25 vOREREICT 2 0DELEICHHE L2,
FERBRMIZ X3 1gC 381V IgA DEAGHEEY HEBRE
L7z,

MEBH LV FE
[ . E/%8—7IL$itF (monoclonal antibody, mAb) &4
U 1g WEH&

INF VALY - 4V FF YT VB (fluorescein isothiocy-
anate, FITC) #3841 Leu-3a (41 CD4) mAb, 7 4, 3=V =V v
(phycoerythrin, PE) B # #1 Leu-16 (i CD20) ¥ Xk ' #
Leu-45RO (#1 CD45RO) mAb, RV P =vrarw 74 LEH
(perdinin chlorophyll protein, PerCP) £#1 Leu-3a (§{ CD4)
mAb 2 Becton Dickinson Immunocytometry Systems (San
Jose, CA, USA) » 5, FITC Ei#i UCHL-1 (3T CD45RO)
mAb 1 DAKO Japan Co (®#8), PE E#H D TQl (] L-
selectin) ¥ X 0¥ 2H4 (T CD45RA) mAb % Coulter Immunol-
ogy (Hialeah, FL, USA) " LA L. PWM 13, Gibco
Laboratories (Grand Island, NY, USA) 2s b AE L. FITC &
BERRHe b IgA, [gG, IgM, R XU IgD #{ki2, Southern
Biotechnology Associates, Inc. (Birmingham, AL, USA) s &%
AL, BEEEARBEBRETERE (enzyme-linked immunosor-
bent assay, ELISA) CERTARER OV TAH Y 7 4 A
7 R —-EEBE Y e b IgM [gG B LU IgA i,

TAGO Inc. (Burlingame, CA, USA) D3 DA E L.

I. KB LIRS

B, EREEROBRBMABEERE vERLE. ¥
2, EER1PAOFER» HIGEE TORE/NE, BI023—
3TBE TORBERAI D ~) v INBIRM A2 B, YV vk
v » 7 (lymphoprep, Nycomed AS, Oslo, Norway) % F\ 7z 1
EEOEBEIC L YRR mB B (peripheral blood mononuclear
cells, PBMC) ¥ MMT. X512, 227 3/ =F AL VFH o
=v A& 7 a=<4F (2-aminoethylisothiouronium bromide,
AET ; Sigma Chemical Co., St. Louis, MO, USA) ¥ v &
FMEE AV E-r €y FEBEKCTE =¥y MEE (B
& E-m€y FIEHEL (E7) MRC 8 L™,

E- ¥kt 5 %@ty ~MIZMHE (fetal calf serum, FCS;
Nipro, KBR) %&tr RPMI1640 33 (Gibco Labortories) 1z
F#EL TSem® %A 7 5 2 2 (No. 3375: Costar, Cambrige,
MA, USA) C3TCI050R A v o X~ | L. BB, 75
A b EMRE B TBHRLEE T A b FER L.
fFEMIL, 5% FCS A b RPMIIG40 T DM, €A R 2
VA 28— (No. 3010: Costar) & CHBE L BER L LT A",

O. 78—%4 A M) —Z2ROHRXEHERH OB

RIcHDERD~-) VBRI 1ml % 0.1M Y v ERIEEHE{L
F } U v 28 (phosphate-buffered saline, PBS) 12C 2 El% &
L, FITC B840 1eD Hith & PE EHH Leu-16 S 4 ik
205REL, PBS THEBRBEFE L. EbIT, B4 DERD
NRREMEEER Y 58 L, FITC EE#H Leu-45RO Hifk,
PE EE@#1 TQI, PerCP Ei# Leu-3a HiFC=EHHESR L
7o, B#Tizid, Cytoron Absolute (Ortho Diagnostic Systems,
K K., ) HWR9.

V. LY —8—&B0THRLSUICBIEIERO 81

CD4 BB ¥ M B % Epics Elite (Coulter Electronics Inc.,
Hialeah, FL, USA) # H\~T CD45RA (2H4) e £y —
CD4*T #ifg¥s & U' CD45RO (PE) B+ 1 — 7 CDA*T #
P EthEThEm L. 51 CDISRA [l A £ Y —
CD4*T Mgy, PE EESSHL L-+ L 7 = vtk (TQl) T¥ ¥
BLABK Lt v+ vBERIVD Lt rs gl
Y — CDA*T MRARW 2 Uiz, 7ods, JEFFEMALI, PE E#HA
Leul6 #itd& FITC EE#de ¢ IgD Hithx Hmkea L, +
1 — 7 BH#IBE (surface IgD*CD20") & ~ =V —B# M
(slgD"CD20") Wi L7z, HADENLY —F 4 v 23 2 @
DRL, FhENOMBSEOMER9.5% A ETH- 7.

V. ¥BanrE

BRI, 10%FEEty v BIE 0K, 20mM HEPES,
2X10° M 2-2 v 2 7 b = & J — )b (2-mercaptoethanol,
2ME), 0.3mg/ml Z A % 5 v, 200U/ml ==+ U v G, 10xg/
ml 5w 2 =4 v vaE RPMII640 RS FHl 7. 96T
E~xA427wmrg4% -1V —} (No 25860: Corning Glass
Works, NY, USA) O—Rpk b 2x10*EO BRI L 4x10'@E
D& CDA'T MKER, 6X10°EOHCEE X 200EFRO
PWM %4855 & 200u & LTHELER L. TTOBER
37C, b RRBH ARBBN TR Zie o7, 14AREIHRE, L
EhoRE s w7V vgEY ELISA ¥ic X hEE L.

MIRERRE Y = 7 ) v OMIEHRBEEC & 5B ORDIT,
RS T HEOMBEAIREL 2@ PBS THE&E L. X5
AET ABEFEROFEA V] E-= ¥y MEBER T E* g
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BEL, ¥4 FACVERBER L.

V. & EES lg ORIE

g3 ¥R [g OBEX ELISA - CHIE L7, ELISA A9
gREE<A 27 m 24 % —71— 1 (Flow Laboratories,
Mclean, VA, USA) %, 0.02% 7 >{t+ b UV ¥ 5&%F pHSS,
0.05 M RESEEE CHERLIKRES T Fhie + [gG IgM 7
it IgA $ifs (TAGO) TRE 2 BMIG X €7z, 0.05% > 1 —
+-20 (Sigma Chemical Co.) 38 X 0%0.02% 7 ik bV v 45
% PBS (PBS-¥ 1 — V) I T¥e# L7, 1%FCS fn PBS-¥
S —VCREBFRLER LR, D5 RREAMRECRED
Ig # N2 BET2RMEG SR,

X5, PBS-V A — v C¥HEE, PBS-vA — v THRLL
FAHYT 3 A7 7 & —CEBYFH e+ Ig Hilk (TAGO) %
M EEC2BERIGE . TDH, PBS-V 1 — v T
L, B pHI8 DU =%/ =7 3 ViEK Img/ml W FRH
L? p=F 87 ==Y v E (pnitrophenyl phosphate)
(Sigma Chemical Co.) FiMLEE &R, BARINYEER
SR EEE, EARA0 (SLT-lab. instruments, Salzbuzg,
Austria) & X D& 405nm THIEL, HBEOE®Ee Ml
g BifR X DEERERO [g BEXREH L.

7o BARIEORKRE D [gG & IgA 12X 5ng/ml, IgM i 10ng/
ml 'C"ﬁof:.

Vi. Ig BEEMROBEAKICLDZIRE

$4 A VEAY IS RE Lo, 5 %EFERINISY = &

J =AT—=20C, WIHMEEELIT 2. BE LERIT XL
PBS T¥i¥r L, FITC o [gM, [gG 3 L U [gA TRESE
O, FRTIOSMPE Lic. BERE Lo BRI RS
(Carl Zeiss, Oberkochen, Germany) THZE L, 53 E- #ifurk
O lg BEAMRO LR EH LA™,

B ®

[. CD4*T MMMIC LB HERBRIED 1g EEFE

PWM 2 THIRRAEM O F BIRFIMATFCcHD, KV 27
v —Fte lg BEEYFETDEZ ERHMLATWAT, KFRT
12FF, HrERL LR ABMRICE AR CDA'T Mk, »
BUWIEA CDA'T fifa %M, PWM RIBTCH%&, £1g 7
1V 24 FOEERRE L.

BRABMRE A CDA'T Mila 2 BEERLICBRTIL,
IgM, IgG B XV [gA TRTDT A YV &4 FO+45TsEER
Wiz, —F, RABMARCE 4R CDA'T Mk iin L THE
LEBaItid, FRE g BEREDLhish-tz. b, Fk
IR B HT 4 R CDA*T AR R FRiN L THE LB aIc b,
IgM, IgG B IO IgA DWTFhOEEL BB 7. ZHhIE
LT, FEEBREICEA CD4'T Mlahifm L TR T5
L, BERVSAD IgM DEERRD, 1gG, [gA DEA L
THTHBERBDLRR (F1).

1. AE)— CD4A'T #BH8IC & 2B BMROD 1gG, 1gA

ELEORE

Table 1. Effect of unfractionated CD4* T cells from newborns and adults on
PWM-induced Ig production by B cells
Ig level (ng/ml)

B cell Added

source CD4*T cells IeM 1eG IgA

Newborn None <10 <5 <5
Newborn 53t 8 <5 <5
Adult 4,851+886 334+£61 29+ 5

Adult None 2611 167 47122
Newborn 53t 8 <5 <5
Adult 13,218+1,650 5,128 +570 6,713£570

CD20* B cells (2%x10'/ well) purified from newborns and adults were combined with
autologous monocytes (68X 10%/ well) and cultured alone or with unfractionated CD4* T
cells (4% 10"/well) from both donors at a 1: 200 dilution of pokeweed mitogen (PWM).
Culture supernatants were collected on day 14 for quantitation of Ig secretion by
enzyme-linked immuncsorbent assay (ELISA). The data are expressed as the mean =L

SEM for 5 experiments.

Table 2. Memory CD4* T cells promote Ig production by neonatal B cells®

Ig level (ng/ml)

Adult CD4*T cells IeM 1eG IgA
None <10 <5 <5
Unfractionated 6,698+1,370 227140 28+10
Memory 15,8592, 468* 1,079:£267* 75+ 8*
Naive 421+110 <5 <5

" Naonatal B cell (2X10‘/well) were recombined with autologous monocytes (6X 10/ well)
and cultured with unfractionated, memory (CD45RA™) or naive (CD45RO-) CD4* T cells
(4% 10*/well) from the adult donor in the presence of PWM. Supernatants were collected
on day 14 for quantitation of Ig secretion by ELISA. The data-are expressed as the--

mean+SEM for 5 experiments.

* Significant difference in Ig levels compared with unfractionated CD4* T cells (paired

Student’s ¢-test, p<<0.001).
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CD4*T #fa D ©, CD45RO MiIE* BT B 2 £V —
CD4'T Milas s\ BRSO LEEFREE T2 Z LA abh
TWBYY 2 THRA THIHES CD45RO & 5\ 13 CD45RA H
BII A2 ~BIVFA -7 CDA'T Ml BEL, Th
FheHLRBARCENEEL, B EA0FELRFLL.
BAx%Y— CDA'T Mla% B\ 784, RoE CD4A'T Mk
PROBELVEBLE W VAAD Ig EEXRED. 20
B IgM BEADZK TR, 1gG B\ IgA EAELT
bRABCED bR, —F, 1 —7 CDA'T #lax FH\ o8
BRIV ED IgM EENFTEINDIDLTH Y, 1gG HH I
IgA DEEFLLIBDLRLI T (FTE2).

0. #ff&kElcL? g BEERBEOLE

FAEBHRIZHA A £ ) — CDA'T #fEL M, PWM #)
BT CHEEL, BR7AEBCHRERN g EEARZIEHG
ETBRE L. RERENSHEATBREOCEEYRT. Fik
RBMROERETD IgM E4AMRIIEABRRO SHE T
THEERD: (K 1A, D). B CTEERZ &3, BAKKL

Buzdio s 1gG B LU IgA EAMBLMNCED i
ETHB (M 1B, C E F). #3I ik E-MlaFog lg k4t
Mf D RDE R RS,

V. EBICEBAEY— CDA'T HIAO L-E L 7 F L B

ik

Lev s vidsS —7 THIRROIZIELAELTERL, £
=) — CDA'T M0 —8MTRET ™. TGO 22 ~
CD4*T MR DSEE NG E & LM+ 2 Z LA mbhT
WHR, A€ — CDA'THIAHRD L+ L 7 5 vEUSEOE
BB E LD ED L IRCE(LTHNITATHS. 2T
RichERTDAE) — CDA'T fifah D Lt v o+ v &B
Y, SEERGEYLEY AV CRE L. PerCP &R
EEhD CDA*T =B LT, FITC &E## CD45RO ¥tk
X0 PE 8 TQl A X 5 "B HYE X — VR BHT L
7o,
BEBFORBWHILEN 5 — ViRt (K2). HFERE

22 )— CDA'T filBDE W L-v v vBHETHHER

Fig. 1. Detection of IgM-, IgG- or IgA-producing cells in cultures of neonatal (A-C) and adult (D-F) B cells combined with
memory CD4* T cells. Purified B cells were cultured with memory CD4* T cells from unrelated adult donors in the presence
of pokeweed mitogen (PWM). The cultured cells were harvested on day 7, depleted of E-rosetting T cells, and deposited on to
the glass slides by cytocentrifugation. Cytocentrifuged cell preparations were stained for cytoplasmic IgM (A and D), IgG (B
and E) or IgA (C and F) using fluorescein isothiocyanate (FITC)-conjugated antibodies specific for each isotype.

Table 3. The percentage of Ig-producing cells among PWM-stimulated neonatal and

adult B cells

% of Ig-producing cells

B cell

source IegM 1gG IgA Total
Neonate 31.9£15.1 1.8%£0.9 0.6+0.3 34.3%£0.3
Adult 21.1£12.1 32.3x£7.2 15.9+1.2 73.5+17.9

FACS-sorted neonatal and adult B cells were cultured with adult CD45 RA-memory T
cells for 7 days in the presence of PWM and autologous adherent cells. E- cells were
collected from the culture and cytospin preparations were stained for IgG, IgM and IgA.
And the percentage of Ig-producing cells were calculated. The data are expressed as the

mean * SD for 4 experiments.
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WhLIR LA LR bhiehofe, AEY — CD4*T #figsh @
L+l 2 FvEESEOEHEIMEE & HITEML, RATIR
JEEOS R R L. RBRAL, RIULFHRTED A X
) — CDA'T T O L-+ v 7 F v ENBROLRL RO
oTHH. FEEMGL, LRI A E ) —~ CD4'T
Whako L= v s F VEEBROLEIH 8% TH - 12d,
me L EbEml, TRIEIIZH20~255 I E LA,

V. L-ELoF BHEAE) — CDA'T MBI LD FHERDB
WD 1g ELEDRE

PEn X3, 2V —CDA'T iR BTDL L2275V
WIS ELRCETHEVWIEER, Lev s F v RS
AR - LR R A -1 — 7 BRllaD S {LHEREZIE
ELTWAMEEERLTVS. 2T, BHAX Y —
CDA'T #Mifa%x L-e v 2 FvoRR I oL, HEEBM
Bz Emn, PWM RIBT CEEL, WThogBE2? & HHRN
wlg BEAYEET IR L (ER5). L-eL 2 F v Bk A
=Y — CD4'T MBS HMLIcBAC L Ly Fvigh 2 £
) — CDA'T MBRAZHRINSE LB L W ESHICH g EAE
AEEX R, ZOEEIT IgM DA TR, 1gG, IgA EAK
BLTCHRABERD LRI,

V. 2L F o BEHBNE L-EL7F L BEXAEY —
CD4'T MEREIC &5+ 4 — 7 BMERLESTICAEY —B
RRD 1g BELEFHE

F4yE CDA'T filax AuvieZh g TO®RE T, CDA'T M
R L-w L2 5 VNS X Dy Bl LHEEY
BHTHEIRTWAYY, e EBMBETEVWCRETI, &

ChbEEOHEELRLD, BLA L 77 VB EA
WBHiRS{LBEENEE IR, —F, RAXHELFOBHM
Bk, BE gD ORJFOFBC I VERIEHICHEI L
50 Fichy, FURKRRFOF 1 — 7 Bl ERE 1gD Bt
THHOER LT, HERFEZT R, » %) - BiifgiRE
IgD DRBFERL ZEBHLRTB.

TITEHIZ, RABHIY 1eD ORBEOFEZ L HHHE,
RignAxy)— CDA'T MRRERLEHRIN L TR, g BEEFE
PR L (F6). £ ®V — (IgD &t) BMaORETIL, »
=) — CDA* TN LI WB A TLLED Ig EAENED
b, Thsofilagtodicd i lg ks, SWT 2MEn
BITRTVBILARBEINDY, 22 ) —Bfifgiz 2 Y —
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Fig. 2. Three-color analysis of L-selectin expression on
memory (CD45RO*) CD4* T cells. Mononuclear cells
(MNC) from three children of various ages and an adult
person were stained for CD45RO, L-selectin and CD4 in a
three-color manner, and analyzed on a Cytoron Absolute
flow cytometer. A, cytograms shows two-color patterns
of CD45RO (FITC) and L-selectin (PE) expressed on
CD4" T cells gated by PerCP staining. B, the second
gate was set to include the whole poputation of brightly
CD45RO-positive cells and 5,000 cells accumulating within
the gate were analyzed for L-selectin expression, which is
represented as the histogram. The dashed vertical lines
indicate the control.

Table 4. Developmental changes of % L-selectin-negative cells in memory CD4* T cells

Number of % L-selectin-negative cells

Age samples within memory CD4*T cells” p values®
<6 Months 5 9.2+2.0 <0.0001
7-11 Months 5 10.4£1.7 <0.0001
1-3 Years 11 18.3+1.5 <0.001
4-6 Years 11 21.4%2.2 <0.02
7-15 Years 11 24.1%£2.3 N.S.°
Adult 13 29.2+2.1

“ Monouclear cells (MNC) from children of various ages and adults were simultaneously
stained with fluorescein isothiocyanate (FITC)-conjugated anti-CD45RO, phycoerythrin
(PE)-conjugated anti-L-selectin and perdinin chlorophyll ptotein (PerCP)-conjugated
anti-CD4 mAb. The percentages of L-selectin-negative cells within memory (CD45RO)
CD4* T cells were evaluated by three-color immunofluorescence analysis.

® Compared with the adult value by unpaired Student’s t-test.

“N.S., not significant.
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Table 5.
memory CD4* T cells

st

Efficient induction of neonatal B cell Ig production by L-selectin-positive

Ig level (ng/ml)

Experiment Added memory
number CD4A*T cells IgM IgG IgA
1 L-selectin® 25,040 1,422 83
L-selectin™ 5,108 258 <5
2 L-selectin® 19,490 913 180
L-selectin™ 6,598 230 45
3 L-selectin® 11,340 886 170
L-selectin™ 2,404 308 34
4 L-selectin® 3,519 110 26
L-selectin~ T4 <5 <5

Neonatal B cells (2 10"/well) were recombined with autologous monocytes (6x10%/
well) and cultured with L-selectin-positive or -negative memory CD4* T cell
populations (4 X 10'/well) from the adult donor in the presence of PWM. Culture

supernatants were collected on day 14 for quantitation of Ig secretion by ELISA.

Table 6. Differential effects of L-selectin-positive and -negative memory CD4* T cells on Ig

production by slgD* and sIgD™B cells from adults

Ig level (ng/ml)

Experi- slgD*B cells slgD™B cells

ment Added memory

number CDA*T cells IgM IgG IgA IgM IgG IgA

1 None <10 <5 <5 2,253 583 635
Memory 3,780 133 198 25,878 7,308 9,200
L-selectin® 7,569 1786 466 8,579 2,221 1,708
L-selectin™ 1,260 68 60 36,699 13,459 11,613

2 None <10 <5 <5 1,052 630 260
Memory 7,910 720 444 11,889 7,134 4,185
L-selectin* 8,140 860 637 9,837 6,327 3,492
L-selectin™ 3,298 180 156 22,482 14,618 6,375

Adult CD20* B cells were separated into two populations according to slgD expression. Each B
cell population (2X10%/ well) was recombined with autologous monocytes (6X10°/ well) and
cultured with L-selectin-positive or-negative memory CD4* T cell populations (4 X10*/well) from
unrelated adults in the presence of PWM. Supernatants were harvested on day 14 for

quantitation of Ig secretion by ELISA.
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Abstract

Immunoglobulin (Ig) production during the neonatal period is very poor and the isotype is mostly restricted to IgM,
Functional immaturity of both B and T cells is regarded as responsible for the characteristic neonatal immune respose. It is
known that CD45RO*, memory T cells among CD4* T cells, provide efficient help for the maturation and differentiation of
B cells into Ig-producing cells. Neonatal CD4* T cells express a negligible level of CD45RO antigen on the cell surface and
this lack of memory phenotype at least partly explains the functional immaturity of T cells during neonatal period. In the
present study, different subpopulations among memory CD4* T cells were used to induce IgA and IgG production in neonatal
B cells, Negligible production of Igs was observed when neonatal B cells were cultured with naive (CD45RO™) CD4" T cells
in the presence of PWM. In contrast, a significant level of IgM was produced when these B cells were cultured with memory
T cells. Importantly, low, but significant levels of both IgG and IgA were also detectable in these cultures. Memory T cells
among CD4* T cells can be further separated into two different subpopulations, based on the expression of the lymphocyte-
homing receptor, L-selectin. The differential effects of these subpopulations on the induction of B cell differentiation were
compared to each other. An L-selectin-negative subpopulation of memory T cells promoted Ig production most efficiently in
surface IgD (sIgD)™ memory B cells. Unexpectedly and in sharp contrast to sIgD™ B cell culture, sIgD* naive B cells, or
neonatal B cells were induced to produce significantly more Igs when an L-selectin-positive subpopulation was added to the
culture. In addition to IgM, both IgG and IgA were produced at significant levels. The results suggested that neonatal naive
B cells are potentially capable of undergoing class switch and production of IgG and IgA in the presence of appropriate T
cell help. Furthermore, it is indicated that L-selectin expression on the memory T cell surface is associated with more potent
helper function for the induction of class switch in neonatal B cells. However, exact mechanisms in the T-B interaction of L-
selectin-positive and -negative memory CD4* T cells remain to be elucidated.




