Significance of CD45 Antigen on Differential
Maturation of Human Neonatal CD4 Antigen
Positive T Cells (CD4 Cells)
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t NEAER CD4 HiRBMETHIKE (CD4 #ifg) o
BRI SMEBEIC B 1T 2 CD4 FUEDBE

SRAFEFENERERE (X 50 S200)
= R OE
(PRE 2 4 7 A0ERA)

KA CD4 FUEEM THIKIX CD45 HiIED T 4V 7 + — 4 (isoform) OFEBROB W LY X &
V—THIESEE >4 —7 THIESEICHELES. CDISRO HIE2RHT 2€/ 7 u—F Lk
(monoclonal antibody, mAb) UCHL1 B THIlIZ, T CIRESZ I -AEEE () 2—15
F) W@ RET2 AV —THRTHZLENDZDIINL, 4 — 7 THIZH CD4SRA mAb
TEHEBaND . BFETIE, FHER CDL #8172 CD45 74V 7+ —LDFRBE, ANV —1F
M, vy -G CD3 fitk, i CD2 iff e 2 RIS L e igE L DSz D &M
L. 7u—HA M XM —2RWTEFT2 &, H4£R CD4 ki3, CD45RO Rtk , CD4SRA B
# (CD45RO-, CD45RA*) Loz 74 —7 THIRE LTORERER2BL T . Z0OXEREC—
HLTCHLER CD4 HIIgIZER A+ A4 —7 (CD45RO™) CD4 #fE & B OBMRGE R L. UV a—
BEOUVEDTHEHERY )27 ) > (purified protein derivative, PPD) =3t L Cit, A XE Y —
(CD45RO*) CD4 #ifa ik BREFICRIGT 2 DwxtlL, ¥R CD4 s e RA -4 —7 CD4 il L ik g >
RIS LE»o7:. i CD3 mAb ®# CD2 mAb THE I N2 HEBERICIZEA X €Y — CD4 AT
Ml A ohiey, FER CD4 i TCEREAF A —7 CD4 HIlEREIZEALRAD SN LTz, H
CD3 mAb 233 2 ERGHRFiIEE2EHLLLBE—BES L TH o, K=V 4—Fvqf ¥
v (pokeweed mitogen, PWM) THEE 2 h 2 BHiltO®E S 0 7 ) & (immunoglobulin, Ig) &4 %t
LT, BRARAEY — CD4 M ALNS—TERE 2R L 228, $4E R CD4 #ilid & 72 { A/t —3F
HERFLZODAREPD R, Z2OV 7L o —EHIEIRAF A —7 CD4 MR LB L T HIERITEL
# 5. Phytohemagglutinin (PHA) 2 THIBL, 1 > % —w A %> — 2 (interleukin-2, IL-2) ®
FETCTHET 2 LH4ER CD4 Mifgiz 2 €Y Mgt LT OREME (CD4S5ROY, CD45RA) R T
k3B bz, BHIKEOD Ig BEDIT AL S—EHES CD3 447 & CD2 £4F% A4 L7 #lEi
LHEEBERICHEE VS A€ ) —HOR OB EBE L. BEROFHER CD4 fifgiz CD3 mAb
PP CD2 mAb It LBV RIGHERT L 3k ot s, [g BEXRT 2 A S—ERIZRA AT Y —
CD4 MIfE L LhEE T 2 &, 151 [gA BELE B L CRARSITH-7. L, BHICHES CD45 7
AV 7 3 —50D AT ) =D EREDRAF A — 7 CD4 #I #x € Y — CD4 #ifE & T
BT 2~V A—EEEERLL. CheoOBR» o FH4AR CD4 MIISHME IEEREB LT LK
AFA—7 CD4 MM L ARHOREHLELH L T2, BEEWAHE CIRETER CD4 I A 1 —
7 CD4 #HfE L Lh# T 2 & B RATH 2 R T 5.

Key words neonatal CD4 cells, CD45 antigen, helper activity, suppressor
activity, memory and naive CD4 cells

Abbreviations: Con A, concanavalin A E*, E-rossete forming ; E-, non E-rosseting
forming ; ELISA, enzyme-linked immunosorbent assay ; FCS, fetal calf serum; FITC,
Fluorescein isothiocyanate ; *H-TdR, tritiated thymidine ; IEN-y , interferon-y ; Ig,



ERERACHERIHER Y A LA %2 E O BRIE DR’
BLRTL, FARPARCB Y 2 RERIGHRAD
FNEHBLE>TRB I L REANOEETHS . &
EIHYHRORZIBICBRERBLI VR o,
ZOEPHBIETRICIIRA LRARO VAV EL
T3 FERBEBI 3BEHEARGOET I,
—EB iz ix BT & EERO BRI B RBORBMEIZ L B
LEZ o3y, THIENL 2 RERED KM
FERBORBETSRBEBBORBEELTVS. ¥
ARTHEIEBMEORE 2 w7 VU >~ (immunoglob-
ulin, Ig) BEAHEADS LI T E2 AL —FHED
ET, LAY 7L oy — B0 L » o 72BN
BREZFEL TV ZEXBUICRE S L™, S5
A HIBICERA Y -0 Ry -2
(interleukin-2, IL-2) BEARBIIIEE XS, 1 > ¥ —
7 xua¥—y (interferon-y, IFN-y) 4 > ¥ —n
4 &> — 4 (interleukin-4, IL-4) EDY A b A1 > D
EERIZETLTWR I LYY RENTVRE. Ly
L, ZOFERTHROBENRBECREIZDWT
BRZICHS»ICE 2 TWRN.

t b @ CD4 HUREEM T M (CD4 #1fR) 1 KM T
MFED50~60% % 5%, FEFHEIHOPLRE %
HoTWwa ™ B, A CD4 #ifass CD45 R (5
MEkLBHE, leukocyte common antigen) O3> F &
DRRZTAV 72—~ LDFRHOENIID ST A
TY ML A —THELCSELES LHRESN
puw-® S5F& 180kDa @ CD45 74 Y 7 + — A
(CD45RO) #8883 % UCHL1 =/ 7 u—F L&
(monoclonal antibody, mAb) X A €V —#lfa% &t
RER#EE 2 THERCHER s, CD4SRO Bito
B A CD4 #HBEAE I A€ ) —HIBOBEE: U CHE
BV a—LHREHLEWCEEREERL, »2B
D Ig BEuT s —ESE2HET 9. —
%, HEFER e CD4 MRS ik 5 F & 205~220kDa @
CD45 74V 7 #— 4 (CD45RA) i3 5 mAb TF
Fah, ThooBERRILRWI A —7THELE
ZoNTHE™, gl asikkx®Y)— CD4 Mg L
F4 —7 CD4 I TIZE D0 OMEEAFE I X
hTws, flziE, »®Y— CD4 #ilao 1 CD3
mAb 7 CD2 mAb TEHE & 1 2 Ml - 1 —
7 CD4 Mgk VEES I 2, —FHHSY v /8
HREAEETE A —7 CD4 IO H 258 KIS ¥

B9 24 bV VRIBICRL & B S DOSE b AR
IL-2 243528, IFN-y R IL4 2 FREET 30
Z A €Y — CD4 HilaTH 22 . Phytohemagglyt.
nin (PHA) THEMLERU 2 ERAT 4 —7 CD4 i
faix CD45RO HIR:2FHT 2 L 5122 D, CD45RA
fiRELRVWA Y —#ifaL LTOXREHBEL2ET2 L
D, INLDOREENERELS, AT TS
&R CD4 MREOBEERRAEMEL CD45 74V 7 54—
LDRBEOBMIZ O ESRFEE ML, BBEMN T PHA
THIBLU7EED CDAE 74V 7 4 — ADFBOEL
BEAT L 2 NACHE S BEER ATz DWW T RE 2z
7.

HRE & UFE

1. R#EMmY > sk

PRI EE R RO & D L, &85
HOFERD S 1TE £ TOBFR/NES & 25~358%
TOEERA LY ~0) gk % %72 . Ficoll-
Hypaque (Lymphoprep, Nycomed AS, Oslo,
Norway) # AW HERLEIC L D RIE M EZMEE
EOBELI. 8BR2-TE/ZFNA Y FA TR
v A 7 1= A4 F (2-aminoethylisothiouronium
bromide) ¥t Y YRMIREFVIE—2 ¥y ML
BB TE—u ¥y b (E-rossete forming, EY)
ML E—o ¥y bIERE (non E-rossete forming,
E7) MR B L 727, FARIMB I 2 E A 7 7
A I (No.3075, Costar, Cambrige, MA, US.A) 17
37°C, 6044 v Fa—1+ L, fTEME%E 3000
rad BETRRERET L, BERE L TRV

II. /2 a—FI)L#{E (mAb)

CD45RO #iJE %2 7837 % UCHLI1 (IgG2a) mAb i
Dakopatts A/S (Copenhagen, Denmark) X b,
CD45RA HiE#F#H 3 2 2H4 (IgGl) mAb 37 4 2
x ) A Y > (phycoerythrin, PE) #E# D & © %
Coulter Immunology (Hialeah, FL, US.A) & H AF
L7z. #i Leu3a mAb (IgGl, CD4), #i Leu2a mAb
(IgG1, CD8), #i Leul6 mAb (IgGl, CD20) i 7 V7
o+ 4 VF7a—1b (fluorescein isothiocyan-
ate, FITC) #E # o & @ (Beckton Dickinson
Immunocytometry Systems, Mountain Views, CA,
US.A) 2#RE L. OKT3 mAb (IgGl, CD3) iz ¥+
verEBRaERet ER) &0, $1 Tl mAb

immunoglobulin; IL-2, interleukin-2; IL-4, interleukin-4; mAb, monoclonal antibody;
PBS, phosphate buffered saline; PE, phycoerythrin; PHA, phytohemagglutinin; PPD,
purified protein derivative ; PWM, pokeweed mitogen ; rIL-2, recombinant interleukin-2
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(IgG2a) B & U'HL T1l, mAb (IgG3) i E. L. Rein-
herz # + (Dana Farber # >t > % — |
MA, USA) & W iE5 %2 &) 722,

0. —EFESRFEALEC L 58I

THIMESEIZ B35 CDISRO HEOHKE L # 2
728 2 BERAFEREEZH VLY. RIGMEEKE
200/&# % UCHL1 mAb & 4°C, 309 RIRISE ¥ 72
%, 1 %@y HBEME (fetal calf serum,
FCS, Flow Laboratories, North Ryde, Australia) i1
Y B4R E IR (phosphate buffered saline, PBS) 2T
QEMEERL, 200FHMEA 7 A FERY v Ffiv v
IgG2a ¥if& (Zymed Laboratories, San Francisco,
CAUSA) LRIGE®T. AR 2 Blge¥ss, PEZ
A MV I DT EF > (stretoavidin) (Becton
Dickinson) THMHMA L, THIRESEORED 726
2 FITC #F#$1 CD4 mADb % 721341 CD8 mAb %
L7z, CD4 Mif@IZ 117 5 CD45RA HLIREFEIE D EHT
wHL Tk PE #85#1 CD45RA mAb = FITC 4%
71 CD4 mAb #[FEFHCINZ 72, ZEAZMAEEHED
Bz EPICS C 7o —9 4 b x— % — (Coulter
Electronics Inc., Hialeah, FL, U.S.A) 2 7.

IV. CD4 #2E + & UBiEROD B

CD4 fifamER1X EPICSC 7o —% 4 p A —F —%
Bwizen oV —7F 4 > 7% (cell sorting ¥%) I TH
BL7. A E* fifaz Lo = & < # CD45RO
mAb &4 CD4 mADb 2 THREHRNHRE L, CD4 #ifa
% CD45RO 3% (CD45RO*) B8 X ¥ CD45RO &k
(CD45RO™) D= > DS E 1= 578k L 2. CD45RO*
ML BT 2 & 2 ICRHBAHEOB MR 5 2%
U, BBHEOMIBRRA L. —HOERTII AT
V-THilEE 72+ 4 —7 THIL %2 720 CD45R-
A (2H4)" #fE % 721k CD45RO (UCHL1)- #ifi % &
VeV —F A SBC CHELE. AR BN
E* #ifgid FITC ###1 CD4 mAb DA THRE L, ¥
ERRAE CD4 Mg R ML 7. ABEL 2 &
CD4 MBI 13 98% LAk CD3 i EBHETH b |
CD14* Bk CD20* B#IfIZ0. 1% U FCh 7. &
CD4 MBSO~/ —VEM 2 T T 2 BED 72
i, RA E” #if8% 50 CD20 mAb wC@e L, [k
eV —7 4 > 7 8icT CD20* #ifa%: 8L |
A B %87

V. & CD4 #BBa5 & o> 1458 R I it

% CD4 BB 10% ML b, 2-2 15
7Mx %/ — (2-mercaptoethanol, 5 X 10-° M),
L-7n% 5> (0.3mg/ml), <=1 > (200U/ml),
TrIwA vy (10 g/ml), Hepes 2@ # (25mM,

Boston,

Gibco, Grand Island, NY, US.A) # & & RPMI
1640 B2 ¥E (Gibco) I TR L, 6XFE- A 7 0¥
4% — 71V — I (Corning Glass Works, Corning,
NY,USA) D 1RH7 0 5x10HEOMIEFEL T
BELZ. v4 P2 PHEMBO L 21213 175
e D E—M & D187 BSHRIBS L7 5X10° B o i
EEHML 7. PHA (0.1% vol/vol ; Difco Labo-
ratories, Detroit, MI, US.A), 2> A+, U v A
(concanavalin A, Con A, 10y g/ml; Difco Labo-
ratories), ¥ —27 7 4 —F <4 F¥ x> (pokeweed
mitigen, PWM, 500f%#&%R ; Gibco), &Y~ 2
U ~ (purified protein derivative, PPD, 10 g/ml; H
& BCG k&4, B) % Av4% CD4 #lfa s % il
#L7:. PHA 3 X0 Con A #lit 3 HE, PWM B
LU PPD #IBMOBEIZ 5 M E LS. # CD2
mAb ORIBUZH T11, mAb :#1 T1l, mAb DS
T RREIC2000E AR TAVEROGEETH 2 I IE
FETT3HM L. #i CD3 mAb 187 2 KM
i, BEOFEET CRBEREDIC 10ng/ml OEE I
RBLSWCHEMT 20, HE2VIIHROEFEETFT T
mAb 274270845 —Fr— 1 1RbHh 200ng
B L, Y550 H4TH5 AMEEL:. BE
#% o CD4 #iBEDHL CD2 mAb 7 CD3 mAb i+
LRIGEEMA L —MOEBRCRELOBEDHR
CD2 mAb % T MEDRET, H CD3 mAb ixE#1E
LIZREETHW:. £ TOEERIIITC, 5%BREF R
BEBATIT 2 W EEIL 12/ H Sy 3 o
> (tritiated thymidine, *H-TdR, New England
Nuclear, Boston, MA, US.A) % 1R& 70 0.2u
Cimmu, *H-TAdR O D A& 5 fks v FLr—v 3
YA I — I THEL .

VI. PWM HIBR (#1155 BRI T 2~/ —

EE

BH#IFED Ig Az 3 2 CD4 D~ ¢ — B
ZE A CD20* B#ifE% B\ 72 PWM Flg O SRR T
BEFLI. 96XFE~YA 7094 F—7L— D 1K
H7z1 3IX10* EOFKA CD20* BHIFL L 1x10° HD
#% CD4 MBRIEERE 2433 L, 1x10° (5o BB £ 200f575
RO PWM OEFEETCHELL. BETAROEE L
B Ig #E % enzyme-linked immunosorbent
assay (ELISA) THIEL®™, ~u 8= e L.
ELISA F6RFE~A A 27 0¥ 45 —71L — + (Flow
Laboratories, Mclean, VA, US.A.) #0.02% 7 1
TV AEF pH 9.6, 0.05M REEERIC THER
L7z v ¥k b 1gG, IgM 7243 IgA Hik (Tago
Inc,, Burlingame, CA, US.A) T 4°C, 188 20—
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F4 v L. 0.05% Tween-20 (Sigma Chemical
Co., St. Luis, MO, U.S.A) 8 £ 1U0.02% 7 Y16+ b Y
v &7 PBS (PBS-Tween) i T¥ELLE, 1%
FCS /il PBS-Tween TEEHRL EHELED S
RESEECEED Ig #MAERTIHERTS ¢
¥>. & 52 PBS-Tween T¥t¥%, PBS-Tween TH
L7 AAY)7+A7 78 —EERBY ¥R Ig
$ifk (Tago, Inc) 21z, BREC2RMRIES ¥,
% M%, PBS-Tween T¥E¥L , Bz pH 9.8 DY
T¥ ) —V7 I VEEWT lmg/ml KHEL 2 p-=
fo7 =) Y v (p-nitrophenyl phosphate,
Sigma Chemical Co.) #¥RiIL , EAERIG REEFH
EAR 400 (Slit-labinstruments, Austria) & & D #&
405nm W THIE L, EEABEOEEL I Ig MR
o bEo g BEREHLL.

VI, 7Ly —EH

Miyawaki 5202 —5HHRE L, FEE CD4
fa A4 —7 CD4 s PWM RIBRIC B 2
Bifa® Ig BBAEIZET 24 7Ly r—EhERD ..
A D AEEL 7z 3X10* fE CD20* BHEKZ, ~n
A= THI x LTo 1x10° fid> CD45RO* CD4 #iifE
R 1x10* EoBKizHL CD4 MO &SHE %
1x10° fEiNZ, PWM FETC7 HRsSRL 2. B8

Table 1.
on peripheral blood
child growth*

o Ig @EE ERO 2 ¢ ELISA i THiEL
7z.

Vil. CD4 #RBa% B0 H5# &

10% FCS #n RPMI 1640 553%5C 3X10° {#/ml
BEICHEL 72 CD4 Ml L MATRBS L - BiEks
0.1% vol/vol PHA OFETTHEEL:. BE4H
%, HlEEYH®L, YVavEFrr b vy —atFy
— 2 (recombinant IL-2, rIL-2, HEFHEEHKRS
#, KRR % 50U0/ml QEETEHRIML 7210% FCS i
RPMI 1640 3283 T 2X10°{A/ml o FREL , BUHE
#Jo. %k CD4 #Mifix 2 ~ 3 HE W 50U/ml 0
rIL-2 & ol T 2X10° /ml gL, #H5L
7. AN —YEMRHL CD2 mAD, 1 CD3 mADb i3
T2 RSt gET s, BEMiEE FITCES
FLCD4mAb BE U 20ug/mOFOET 4 VA 4
4% 4 ¥ (propidium iodide) = THE L, EPICS C
Ju—44 b A—F— iz CHMiaERE CD4 HUER
HED A HHRE R BRI L 7.

B 1

I. T#pfaY 7y bics1r% CD4SRO HIERR
O hnEE (=S HEn
B ERHCB T2 THREY 72y b TD CD4S

Increase in expression of CD45RO antigen
T cell subpopulations with

9%CD45R0O Expression on

Age (n)

CD4Cells CD8Cells
Newborn an 3.1£0.8° 2.9+1.0
0-1 Month (5 8.7£1.5 4.1x1.1
2-3 Months 10) 10.7x1.0 8.3+1.4
4-11 Months a3 11.1+1.2 12.7£1.7
1-2 Years 12) 16.7£1.7 15.7+1.9
3-6 Years ap 21.9+1.2 14.9£1.5
7-12 Years 16) 28.7+2.3 18.6+2.3
13-17 Years (8 36.2x3.1 24.1+2.8
Adult Q0 38.614.2 28.6x2.4

sPBMC from various ages were stained for CD45RO
using UCHL1 mAb, biotin-conjugated rabbit anti-
mouse JgG2a and PE-conjugated streptoavidin and
counterstained for CD4 or CD8 with FITC-conjugat-

ed anti-Leu3a mAb or anti-Leu2a mAb.

The

percentages of CD45RO-positive cells in CD4 or CD8
subpopulation were evaluated by the two-color
immunofluorescence method using Epics-C flow

cytometer.
*Mean = SEM.




#F4R CD4 MIEOMEENMEET & CD45 HUR 753

RO MEHRBE % 2 EEB AT HLEIC TEFTL,
CD45RO FiRFEY CD4 XU CD8 #ilID LK 2 K
7 (#1). RARMIMTIE CD45RO BEtE#aD b2
13 CD4 MR T¥#438.6%, CD8 MifgT28.6% TH -
. SREHLFEREEM TR L5 50 THEY 7
2y PRBOVTH 3BLATDIEADED MK
CD45RO BT H o 72. CD45RO BB THIED H %
BREBROLEE &ML, 1322 LAV
RVCEELT:.

II. 4R CD4 AN RERE

TEERREHNEIC TRIFT 5 X, A CD4
w8135 CD45RO B Uf CD45RA HIEOFKB 1L 2 45
WDy —vERLT: (R1). 3FREOEL S CD45

CD45RO

TAY 7 #—LTH2% CD4SRO = CDASRA HE DR
A CD4 HifIC B 2HBRECICHBRTH 2 L &
3. A E® fifgs 5 CD4SRA (2H4) M £ 7-
'3 CD45RO (UCHLI) BEME 2 7 g — 9 A + A —
Y—WCkk&, CD4 iz 7 5 CD45RA,
CD45RO MUEHB 2BHL 7. H1KkET L5
2H4 (CD45RA) F&tt CD4 #ifaiz £ T CD45RO HiE
2R L, —7, UCHLI (CD45RO) &% CD4 i
CD45RA HURBETH > 1. ¥r4lR CD4 #ifa D K ER
431k CD45RA M, CD45SRO e TH W A F £ —
7 CD4 Milg: Ao RERE2EL Thiz.

I. =4 2z RU PPD 1o T 5 RS

FER CD4 #HilgoRFE~A b Y= >RV PPD i

CD45RA

Adult
Unfractionated
CD4 Cells
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Memory
CD4 Celis

(2H4")
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Neonatal
Unfractionated
CD4 Cells

-d
A
N
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Fig. 1. Immunofluorescence analysis of adult CD4 cell subpopulations (memory

and naive) and neonatal CD4 cells.

The memory and naive populations of

adult CD4 cells were obtained by depletion of 2H4 (CD45RA)* and UCHL1
(CD45RO)" cells using Epics-C flow cytometer. Expression of CD45RO and
CD45RA on each cell population was determined by two-color immunofluores-

cence method.
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T B KISt # A CD4 kg0 A £ Y — (CD45ROY)
HKSE, 74 —7 (CD45RO™) M E & LhBin &t
L7 (E2). PHA R0 Con A \oid 3 5 W T3 5T
# 7 CD4 {8 £ i > 4 — 7 CD4 Mg T LR L
Tuwrzhs, PWM eidd 5 Ktk ia#iE R CD4 #ilg
r o0 A CD4 IS E TIHIZIZRRTH - 72
LoL, BAAE)— CD4HE T PPDIcxf LEAS
DRERERIENED s b, RAFTA —7 CD4 #
e Rislah o, Hi4lR CD4 Hlgid 2 o
FrgBsnTtse PRI LB BERIEER
ot oi.
IV. # CD3 mAb BUH CD2 mAb THHE 213
BRI
CD3 KUF CD2 4Fid b PR THICHER S I,

=8

THIF IR H CD3 R UL CD2 mAb & & 0 &Mt r2
W, LY v RAA VY ERELTEIEMNASATY
2¥, CD3 RU CD2 #F 2N LREHE e o EHe
12 CD4 #ifg & 2 2 D% A CD4 M EIC D W THRE
L.

IR T LD CHEKROFEET CHEMEH CD3
mAb U TitEA A €Y — CD4 HifE iz s v R
B ERLUS, HER CD4 i RAF A -7
CD4 M TR EIEEhITHc@ED NI T &R
Mot FiCDImAb 275 AF v 7 REP L7 7
O— ARFEHET Ak D BEROEFEET I
BLTH THRSEEYT 2 2 L8R TH 5%,
HEZM LB 8w s REROBEE T
BSLTWwa AN EZ N, BHEECLY

Table 2. Proliferative responses of adult and neonatal CD4 subpopula-

tions to mitogens and PPD

Incubation . . Adult CD4 Cells Neonatal
. Stimuli

Time CD45RO* CD45RO- CD4Cells
None 302+109 116432 132483

3 Days PHA 41,000%+2,018 72,150+2,788  74,470+4,520
Con A 27,650+2,525 33,919+3,695 45,870:7,423
None 12054 TT£61 33626

5 Days PWM 54,021+3,117 59,828+6,250 65,028%7,096
PPD 25,737+2,556 4451170 1,234+446

Each CD4 subpopulation (5x10*/well) isolated by the sorting technique
was cultured in the presence of irradiated autologous monocytes
(5%10%/well) with PHA (0.1% vol/vol), Con A (10 g/ml), PWM (1/500
dilution), or PPD (104 g/ml). The cells were pulsed with 0.2 xCi of
*H] TdR per well 12 hr before harvesting. The radioactivity was
measured in a liquid scintillation counter. The data are expressed as
the mean cpm (£ SEM) of five different donors.

Table 3. Proliferative responsiveness of adult and
neonatal CD4 subpopulations to anti-CD3 mAb

Adult CD4 Cells

Neonatal
Anti-CD3
CD45RO* CD45RO" CDACells
None 156+45 123+57 243424
Soluble 37,621+8,262 2,308+1,150 3,859+1,024
Immobilized  46,403+5,088 2,036::1,149 1,043+218

The cells (5%10%) were cultured in the presence of
soluble OKT3 (10 ng/ml) together with irradiated
monocytes or stimulated with immobilized OKT3 (200
ng/well). [FH] TdR incorporation was determined after
5 days in culture. The data are expressed as the mean
cpm (+SEM) of five different donors.
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$4R] CD4 MlEOH CD3 mAb 1234 2 Kt 24
L7, EMMLL 7S CD3 mAb L T 4R
CD4 Mgk £ < RIG¥ ¥, A+4 —7 CD4 #ifa ¢
YA TH -7

# 4 i3% CD4 Mila5 8z 5 13 3 51 CD2 mAb 5l
HORBERGORELTT. CD2 HAF% AL 7 THIK
OEHLBEROIEFETCLRDONE®P Lan 3
72, BEROIEFAET TH T1l, mAb & # T1l, mAb
R LEEA A €Y — (CD45RO*) CD4 #ifaid 34 ¢ B IS
Uiz, Lo LHTAER CD4 fild b A+ 4 — 7 CD4 i
BLESRG LA 7. EEREL 2 L2 CD2
mAb V2T B T D D DS 18 SIS 1 BBk
OFEM LV RLWCEEL /2.

V. B#ifD Ig BE N T 5L A—ERRU Y

Ty —iEH
PR CD4 MM & B CD4 MBI EERE D BB st

KHT BV —FEE, B2 O CD4 A5 E % 5%
ABHMIRZINZ 72 PWM RIME% 0 g B4 THRE
L. RSWRT LI WHAXE Y — CD4 ME % R
¥ 3L PWM CEEEan2 B#ifan Ig EAI13LT
D lg FECBOTERDOSNBZH, RAFA —7
CD4 filaCix Ig BERTRSTHE. BAF A —7
CD4 #fE: BMlREBSERLLBESREVL LSS
bEL»IC Ig EELEDINOINL, FLER
CD4 Mg &< Ig BEUN T3 AL —ElE T
Lo,

4R THIRGBHEEMLCH LY ALy —
EREE T2 EBEBBES N, ZoHLwG T
vyt —EME CD4 S FHSTWAEZ LT
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Table 4. Anti-CD2-induced proliferation of adult and neonatal CD4
subpopulations in the absence or presence of monocytes
Adult CD4 Cells

Stimuli Monocytes Neonatal

CD45RO* CD45RO- CDA4Cells
None - 164432 450+35 678+ 88
Anti-CD2 - 57,206+3,906 710306 1,081+249
None + 456456 302168 314490
Anti-CD2 + 64,2008,544 62,206+7,567 80,430+4,466

The cells (5X10 were cultured with a combination of anti-Y11, and
anti-T11, (1/2000 dilution) mAb in the absence or presence of monocytes.
[FH] TdR incorporation was determined after 3 days of culture. The data
are expressed as the mean cpm (+ SEM) of five different donors.

Table 5. Helper functions of

adult and neonatal CD4

subpopulations for PWM-induced production of Ig by B

cells*

Ig Levels (ng/ml)

Cell Populations

IgM IgG IgA
None 17724 9332 115438
Adult CD45RO*CD4 6,704£901 4,878+743 2,302+395
Adult CD45RO~CD4 1,219+94 T789+196 426+53
Neonatal CD4 103+19 131+16 168+14

*Isolated CD4 subpopulations (1X10°/well) were added to the
mixtures of allogenic adult CD20*B cells (3x10‘/ well) and
irradiated monocytes (1X10‘/well) and cultured with PWM for
7 days. The concentrations of IgM, IgG or IgA in cultured
supernatants were measured by ELISA assay.

*The results represent the mean (4 SEM) of triplicate cultures
from one of four separate experiments.
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Table 6. Suppressor activity of adult CD45RO~ and neonatal CD4 cells
on PWM-induced Ig production of B cells®

Added Cells

Ig Levels (ng/ml)
IgM IgG IgA

None

Adult CD45ROCD4

Neonatal CD4

7,234 4,850 2,455
+458" 143 +190

5,715(18.7)¢ 3,687(24.0) 1,847(24.8)
+476 +170 £192

1,601(76.9) 1,012(79.7) 692(71.8)
+261 +78 +62

*Suppressor activity for Ig-production by B cells was assessed by adding
each CD4 cell population (1x10°/well) to the cultures containing CD20*B

cells (3X10Y/ well),

CD45RO*CD4 cells (1x10°/ well) and irradiated

monocytes (1X10'/well) from an unrelated adult donor. The cells were
cultured with PWM for 7 days and the production of IgM, IgG or IgA
was determined. The suppression was determined by comparing with the
control cultures without added CD4 cells. The results were obtained from
one of three separate experiments.

"Mean + SEM of triplicate cultures.

“Percent of suppression.

CD4 5RO CD45RA

Relative Cell Number
N
o
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~
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Fig.2. The change in expression of CD45RO and CD45RA on neonatal CD4
cells after culture with PHA and IL-2. Purified neonatal CD4 cells were
stimulated with PHA (0.19% vol/vol) and maintained in the presence of rIL-2 (50
U/ml). Cultured neonatal CD4 cells were stained for CD45RO and CD45RA by
two-color immunofluorescence and analyzed on Epics-C flow cytometer.
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Fig. 3. Proliferative responses of freshly iso-
lated and cultured CD4 cell subpopulations to
immobilized anti-CD3 mAb. Adult CD4
subsets, CD45RO* (A) or CD45RO- (B), and
neonatal CD4 cells (C) were isolated by EPICS
C flow-cytometer and stimulated with PHA
(0.1% vol/vol) and maintained with rIL-2 (50
U/ml) for 10 days. Freshly isolated (O——0Q)
or cultured (@——®) CD4 cells were cultured
for 5 days on the microtiter plates immobiliz-
ed to various concentration of anti-CD3 mAb
(OKT3). (*H)} TdR incorporation was
measured during the last 12 hr of culture and
expressed as the mean cpm of triplicate
cultures, The results are from one of
three separate experiments with the same
outcomes.
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Fig.4. Proliferative responses of freshly iso-
lated and cultured CD4 cell subpopulations to
anti-CD2 mAb. Cultured cells were obtained
from adult CD4 subsets, CD45RO* (A) or
CD45RO~ (B), and neonatal CD4 cells (C) in
the same manner as described in the legend
of Figure 3. Freshly isolated (O Q) or
cultured (@——@) CD4 cells were stimulated
for 3 days with various concentration of
anti-T11, andanti-T1l; mAbs without monoc-
ytes. [(*H) TdR incorporation was measu-
red during the final 12 hr of culture and
expressed as the mean cpm of triplicate
cultures. The results are from one of
three separate experiments with the same
outcomes.
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Fig.5. Helper functions of freshly isolated and cultured CD4 cell subpopulations
for Ig-production of B cells. Cultured CD4 cell subpopulations were prepared
by stimulation of purified CD4 cells with PHA and IL-2 for 10 days. Each
CD4 population was added to the cell mixtures of adult CD20* B cells and
irradiated monocytes and cultured for 7 days in the presence of PWM. The
concentrations of IgM (H), IgG (Z) or IgA (E) in culture supernatants were
determined by ELISA. Data were expressed as the means (& SEM) of three

separate experiments.
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Abstract

Adult CD4 cells can be divided into the memory and naive cell populations on the
basis of the differential expression of isoforms of CD45. The UCHLI mAb against
CD45RO identifies the memory CD4 cells that respond to soluble recall antigens, whereas
the naive population of CD4 cells is detectable by anti-CD45RA mAb. In the present
study, we examined the relationship between the functional properties of neonatal CD4
cells and their expression of CD45 isoforms. Almost all the neonatal CD4 cells showed
the naive phenotype (CD45RO~, CD45RA") and the proportions of CD45R0O* CD4 cells
in the blood increased with age. Corresponding to their naive phenotype, neonatal CD4
cells appeared to behave in a similar fashion to adult naive (CD45RO™) CD4 cells.
Neonatal CD4 cells and two adult CD4 subpopulations, CD45RO* and CD45RO™, were
reactive with mitogens in a similar manner. Adult memory (CD45RO*) CD4 cells
responded well to purified protein derivative (PPD) as one of the recall antigens, but
neither neonatal CD4 nor adult naive (CD45RO~) CD4 cells did. Although adult memory
CD4 cells respond strongly to activation via CD3 and CD2 molecules, proliferation
induced by anti-CD3 and anti-CD2 mAbs was minimal in neonatal CD4 cells as well as
adult naive CD4 cells. Adult memory CD4 cells preferentially provided help for the
PWM-driven Ig-production of B cells. The functional properties of neonatal CD4 cells
were characterized by negligible help and a very strong suppression of the Ig-production of
B cells. After stimulation with phytohemagglutinin (PHA) and propagation in the presence
of interleukin-2 (IL-2), neonatal CD4 cells came to express the memory phenotype
(CD45RO*, CD45RA™), accompanied by the acquisition of some memory cell-like
functions, such as a helper function for the PWM-induced Ig-production of B cells and
anti-CD3- or anti-CD2-mediated responsiveness. Although such cultured neonatal CD4
cells could be triggered by stimulation with anti-CD3 and anti-CD2 mAb, they were still
low in helper activity in Ig production, especially for IgA induction, as compared with
adult memory CD4 cells. In contrast, cultured adult naive CD4 cells, along with
culture-induced phenotype cenversion, acquired efficient helper activity in Ig-production
comparable to that of memory CD4 cells. These results suggested that, though respective
phenntype expression in both neonatal CD4 cells and adult naive CD4 cells were nearly
the same in fresh and cultured states, neonatal CD4 cells might be still immature in their
functional aspects, as compared to aduilt naive CD4 cells.




