Functional Properties and Expression Patterns of
CD45 Family Antigens of Naive CD4+T Cells
Expressing @ Chain of Interleukin 2 Receptor in
the Neonatal Period
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HERBOA vy —aA4Fr2ve7Y — ol BH
4 —7 CD4'T Mg DR = CD45 iR
77 2V —DFHFIWET L HE

SRAFEFEHNRBEBE (EF 40 S5
£ M B M
(PR 3 &1 A16H%2()

B MR BT (CD45) 1 ) o35k, JAIER, BER2 PO MBI RS BEL, S TFEOR 2 2
W DBDAY 7 —LBHSENT BN, FNS5AYV 74 —4it CDISBETFORA SIS AV 70Dk
WIZE>TETBELEENT VWS, Zhe CDISHIEDA V7 — 2T 282 0— L Hikd Fuv -
iz kD, & b THIAEIZ CD45RO BRtED 4 € Y —#ila = CD45RA B0 F 1 — 7HIIE & 0 =5 DAk
DEZBALI B e R o7z, NS OHBEAERC I8 2 OBEEHESTEET 3 = &
BRIWTWEH, F4 —THlE» s 22 ) —HIBADOHME « IO X A = XA DOBTRINETO
EZBRBEAERASPIZENTWAR L, ELRAAETY — CD4* T HilQZiE A4 > 7 —af £ 2127
% — (interleukin 2 receptor, IL-2R) #72=w D3 b o §f (CD25) 25BN KB L, 2 ORE
AEY—THROBELEBboTWE LMESN TV, L2 LBSNERAVERETR, 2%
U — (CD45RO [Bfk) Ml B LA EREO SN L WH AR CDA'T il BT, IL-2Ra #
(CD25) 2 FH T 2 ML 206 FRBO SN (3~8%). IFFE, FERTCT CREET 3 2
O IL-2Ra 2 FIRL 72 CDA* T MO & EREC ST 2BE*HO M T 2B LT
fTo7z. b RfRO A v 2> v — RNA (messenger RNA, mRNA) OfEIFIZ &5 ¢ 3 WEEE
Besk - KU X 5 — YEEHRIE (reverse transcriptase-polymerase chain reaction, RT-PCR) ¥ % FI|FE L
T, CD25 Bt &R CD4* T i3RI IL2R o $40 mRNA #FHL T3 2 & SIS L.
TLUTHEREN Z &3, TEERASIERE I L E R CD4 T §ic 81 3 CD25 Bk 4HE
W, BAERED, 74 —7DREBE (CD45RA BtE» > CDISRO ) # B L Tz, IL-2R & 88
ZREUHER CDE* T M, RAD CDISRO BHA€) — CD4* T Mg FRE, #HBu- X b
AvF—aAF*r4, 40 —u4F>5, {5 —T7x0>yDY vHRHA{> mRNA B%ET 3 2
ED RT-PCR Bz X0 @DSN, K=V 4 —F~4 bYx rHBEREB 2 BEBO&RE 0 7 )
VEERNT AL N—FEELH LT, %7 RT-PCR #%12C CD45 HE® mRNA DX 7354 &
YT EBE LI LA, IL2Ra 8RB L %A R CD4* T #8213, CD4SRA HiE£# 2 —F ¥ 3
mRNA BEEEYOMIc, CDBRO Mz 72— F+ 2 mRNA EEEMHS TN T, 74 —F
(CD45RA Btk CD45RO Bth) OKRMBE G+ 5 20k 57 CD25 HEMY CD4* T MEEs
PROB26F/NEORBMICB VT LRD N2, BARBMIE B O TIEEALED S A H -
oo BEDREREYD, IL-2Rafl (CD25) 2 FB L7+ 14— 7 CDA* T MIIZF 4 ~Th o A £ —
CD4" T M~ DORMOBRICHEET 2 2= — 7 o MIBER 2 HE L T2 EEREZ 21t

Key words CD45 isoforms, naive and memory CD4* T cells,
IL-2Ra  (CD25), RT-PCR, lymphokines

Abbreviations: bp, base pair; cDNA, complementary DNA ; Con A, concanavalin A ;
ELISA, enzyme-linked immunosorbent assay ; FCS, fetal calf seurm ; FITC, fluorescein
isothiocyanate ; GM-CSF, granulocyte macrophage colony stimulating factor ; IFN-y,
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Mafs i e FE L S RBve b - THIRRE, U >/,
Rk, BRE, BE A T iRZ SOKRMY oI
BWT, HEBELIHNT 24RAFCBEENS Z
LiZED, X DEEER S THEA L MUEBT 200
LEzoh3". 2%, HIAREBEORBO RV “F
A=7" THRZAEORBKE2Z 3 £ & bIZHR
L, HEREEOE: “2E ) —" THla~LBE
ERURObBEERT3 I icks. A€) —THlR
i3, BER—ORECET 2 LELIMIRIGL, &
GEEEC BT I 77 ¥R L U CHEES 2.

T2007 7 2V —HECE T2 OMEBRLERE
(CD45) 13 ERiBk, BEER, Y > 8Bk 2 o mMgE e &
S AFT B8, 180& D220F v ¥ v b > (kilodalton,
kDa) 5k 2R FEDERZELX DAY 7 +—5D
BEENESMIZEN TR, CDIs BEFREE
130F o &N, Bz Y v s R I BET
THY, CD4s FIRMIEABSI 2 a— P T 2584, 5,
6LV VDATTIA Y TDERZEIN W DOn
DAvEryY vy — RNA (messenger RNA, mRNA)
EEEMSESNL, TORRELTYA ADRES A
V7 x—ABETELEEANBY. BY v NK
MRS HEBRRY S F R DA &\ (220kDa) CD45 HiR %2
EET 20 LT, THICS > TiE %O LRI
XL 7k 7 CDAS DA ¥V 7 1 — AR FERT
ZZEBHSENTNEY. HL OB T & D/
%4 FEI80kDa @ CD45 MERET 52D KL
T, EEOIEERRY VoI LT R B S
A —7THEZLEENKESESTFE (2058 X 17220
kDa) @ CDASRA FIERAZHBRL , Chid#E 7 o— Vi
£ (monoclonal antibody, mAb) @ 2H4 & & D EE
BN M, AV -THEZIVAEEZSFTE
(180kDa) ® CD45RO #UF # F¥ L, UCHL1 mAb
WA DEBRENEY, BEOHEI LD, CD45 FIRED
MBSy P VGECEERFO vy YRR T 7
I —PEEBRWEEATWEH?, +4 — 7 THIME
26 AE) —-THE~NOHMLZHE>TH SIS CD45
HEAYV 74— LBHOBRIIINETOLIAHS
MTRZ.

AV —THIlER 1 —7THEE:E2 D CD2,
CDlla, CD54, CD58 7 ¥ Offifafi & 7 F 238 < #
BLTED, A2V -THREOBELCBTSZhS
DFFORENEERED T2 B8, bhvbh

interferon y : Ig, immunoglobulin; IL-2,

*

g, A€V —THil»THIEMRFTHEA 5 —
a4 & > 2 (interleukin 2, IL-2) &3 %2 A &
(interleukin 2 receptor, IL-2R) # A FIRT 2 =
LERBELTWA®, 2D, RARMBMO A Y ~
CD4 Btk (CD4*) THEREH IL-2R ¥ T2 2-0
B S BT ES5,0000 a8 (CD25) #FHL, A%
Y — CD8 (CD8*) T #ifah3 5 FH75,0000 5 84 % S5
LT, IL-2R FEHS AT Y —HIEHERICE CBboT
WBHIENRENTWS., —F, HEBEROHE R
#imo THIR T CD4 FUROFER L D & TRERSIH
F4—7THE:#E 250, IL-2R OFR LB TR
MTHhdERbRE. UL, ZOFEEED 288
T, FER CDA TS > THDERNSHER
IL-2Ra 84 (CD25) #HET 2 MEEBNOEELHE
L. KR TR, FERDOAZ & FHE - MM
Ruwiah, 741 —-7HBOBEEHL L5,
IL-2R a 84 (CD25) # %3+ % CD4* T iR o ks
REBHEB & CHBENEREMT T2 oL bIz, A%
Y — CD4* T M~ DR IBR TORERICOVLTHS
PRETBHIEEENELL.

HRE L UHE

1. Boa—>Hk

b+ IL-2Ra 84 (CD25) w2nf¥ % i Tac mAb
(IgG2a)*® 1 T.A.Waldmann &1 (National Institu-
tes of Health, Bethesda, U.S.A)) s fit5 sz, 3
BHREETINVAVAEA Y ~AVFAT VB
(fluorescein isothiocyanate, FITC) &% ® UCHLI
(i CD45R0O) mAb (IgG2a)™ix Dakopatts a/s
(Copenhagen, Denmark) »»68AL:. 7422
A Y > (phycoerythrin, PE) #&& ® 2H4 (i CD45
RA) mAb (IgG1)®x Coulter Immunology (Hialea-
h, FL, USA) »s#A L7 . FITC EHF oM
Leu-3a (T CD4, 1gGl),#1 Leu-2a (i CD8, IgGl), #i
Leu-16 (Fii CD20, IgGl), ¥t IL-2R (#1 Leu-2Ra 4,
IgGl), THEREHLE Vv x 7% —y / 6 $ (T cell
receptory /&, TCR-y /8 )3 25 TCR-y /¢ -1
mAb (IgGl) i Beckton Dickinson Immunocyto-
metry Systums (Mountain View, CA, U.S.A) » 5
AL7:. OKNK (#i CD16, IgM), OKM14 (fit CD14,
IgG2a) mAb iF Ortho Diagnostic Systems K.K. (&
) »oBALL. #EEHOH UCHLL B & U

interleukin 2; IL-3, interleukin 3; IL-4,

interleukin 4 ; IL-5, interleukin 5; IL-2R, interleukin 2 receptor; kDa, kilodalton; mAb,
monoclonal antibody ; mRNA, messenger RNA ; PBS, phosphate buffered saline ; PCR,
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Tac mAb QR MIER E 4 F L EHR A~
2 IgG2a fitk (Zymed Laboratories, San Francis-
co, CA, USA) & FITC E# 7Y L<IE PE
EHBAMNL TN TEY Y (W dy Beckton Dicki-
nson Immunocytometry Systems) & ® A& b& 72
MEEC TITo 7.

1. BEilaon skt

1.8 &

PRI, BIERSBREOBESIRE D,
AR IR L 7. &7, HIRL D12 To/NE
BLU25~3IMETOBBRAL D, ~s3) sk
M.

2. B0 S8 H %

A8 VBRI A &, Ficoll-Hypaque FLE & (
Bk D BEHERR R BEEL L, 5 %ML = > R B M
# (fetal calf cerum, FCS) (Flow Laboratories,
McLean, VA, US.A), 256mM Hepes, 5X105M 2- 2
VAHZT xS /=, 0.3mg/ml L-Z" 4% 2>, 200
U/ml R=>) v, W0ug/ml ¥>¥=4s>rE&t
RPMI1640 #Z 3% # (Gibco Laboratories, Grand
Island, NY, US.A) WE#H L 7. #O¥BHlas 7S
AF w27 77 A3 (No3375: Costar, Cambrigde,
MA, US.A) iz T37°C TS L 7. (M &Ml %
B% L 7%, 2-aminoethyl-isothiouronium bromide
(Sigma Chemical Co., St Louis, MO, U.S.A.) 418 =
YURMBRER W O¥ Yy MEER & Ficoll-Hypaque
HEBOECTE—o¥y MERME E #1f) & 3
TERAHRRE (E-#RR) w578 L 7=, E* 4l = E- i
Thzh CDA' T Mifis, B 2683 2 -0z EH
Uiz, 8779 RAF 92775 A2 FE L€
VA7 VA28~ (No.3010; Costar) Iz THIns LT, 8
BELUTHALE.

M. REHNPEIC L 2 8BIF

MBI 2 DO Rz 2 REH 2 EHEE L L < 2
BT EEESRa LT, 3% FCS BXU0.1%7 &
EF PV v at2d ) s BEHR (phosphate
buffered saline, PBS) iZ C %%, Epics-C 7 o —+
1 b A =% — (Coulter Electronics, Inc., Hialeah,
FL, USA) & THIFL 72",

V. THIfEEE & B RES

BRI MRS ES Epics-C 70— A p X —% — %
HulMy —7 1 > 7z k nB-™. 2+ B4

ZH Tac mAb W THREL 72, WICE A F CEBRER
v R IgG2a Pithic THRE L, & 542 PE A »
VIR TEY RSN FITC % Leuda (31
CD) mAb iC THE L. Z0&H i - EEB TN
HEE L LD EETL T, CD25 BiEx s e
O CD4* T HHifg %87, Ffkic E*#IfE% PE 8L
728 CD45ROmAb & FITC 88 L 7251 CD4mAD 1=
&5 "EHBRMIZL D, CDISRO BHEDF 4 -7
CD4* T ffifg & CD45RO MM:m 4 €Y — CD4* T #
EE s BEL 7. CD4* T #8172 CD45RA HiE
& CD45RO HiE & L < 1k CD25 HiE & O BE% % feAr
T, EV#ilak b CD8 M THIK, TCR-y/
SEMTHIME, CD16 BiEFF 250+ 5 —Mk,
CD20 M B#lifa, CD14 Bisisks Y —7 4 > 7k
ZTRRELT, 8% ED CD4*#ifge L, CD4* T
MERE S E %87 . 70 CD20 BMEB#MIEE E- #l L
DY =54 v 7HRICTHBI:.
V. CD4* T #BBadhat o> Rligs s
HEWIE10%IEML e b lE % &t RPMIL640 52
BEEBOL. 1RH7201X10° O % 967X FE
¥M17u¥ 4% —~7Fr— b (No25860; Corning
Glass Works, Corning, NY, US.A.) 122001 ¥24
¥ L, 10ng/ml phorbol 12-myristate 13-acetate
(PMA) (Sigma ChemicalCo.) ¥ 250ng/ml # -3 7 A
4% 2 7 x 7 A23187 (Behring Diagnostics, La
Jolla, CA, USA) #MAt:. #h o0l Ry
AREEE 37°C, 5% CO.) Iz TI2RFMIsEE L,
RNA s fEBL 7.
VI. J>#&Hh1 > mRNA BN -0 oEEER%
R X5 —EHEBRIT (reverse transcrip-
tase-polymerase chain reaction, RT-PCR)
&
RT-PCR ik Brenner & D FEICH# U TiFo 722,
1. RNA oHiH
RNA oz y > 70 « 2 F v 7RI TITF- 722,
THEbLRBBEL lleE /7 =V=vh - 54
T oB (REMETERRX S, AR CEASE s
¥, 72/ —=UBIU 700k A0EICT RNA %
L7, 2BF v V7 —E LT3 ug BREED
Z2A7 7— RNA »iz7/:.

2. RNA %5 cDNA ~Di#f#EE

1 X10°~10° DHERE» 587 RNA 22 4g DAY

polymerase chain reaction ; PE, phycoerythrin ; PHA, phytohemagglutinin ; PMA, phorbol
12-myristate 13-acetate : PWM, pokeweed mitogen; RT, reverse transcriptase ; TCR-y /

0, T cell receptor y /¢
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= dT (Pharmacia LKB Biotechnology, Bromma,
Sweden) #7514 v—r LT108A D RT (RAV-2)
(FEEHRALT, B 2L 50u] ORITEFET
42°CT 1 BRI E s & &, #E## DNA (comple-
mentary DNA, cDNA) ¥%7z. Rit#, cDNA ikt
7 95w 7 A G-50 (Pharmacia LKB Biotechnology
AB, Uppsala, Sweden) # A7z 2 =2 7 4 (EEFE
TR Ar, B 2ELTHLL, ERLL.

3. PCR & o UKERKE

Fz87 cDNA O 1/10 & (5 ) %2 2D
Taq ¥V A5 —¥ (Perkin-Elmer Cetus, Norwalk,
CN,USA)tzhzh1pgM D3’ fl, 5° fAY
TRIVAFRETIA o — G951 QRIS I
7. BuhAVIX7vAFRTSILv—F 70—
=y 7 8h cDNA®#% % ric LT DNA S§REE
(Beckman Instruments, Inc., Palo Alto, CA,
USA) WTERLE &1). A vF—mA4F>2
(interleukin 2, IL-2) , 4 ¥ ¥ —a4 %> 4 (interleu-
kin 4, IL-4), 4 ¥ ¥ —u 4 %> 5 (interleukin 5,
IL-5), 4 ¥ —7 zuy (nterferon-y , IFN-v)
DRBEWOPRENIEIRZAZRI6ZEEN
(base pair, bp), 462bp, 405bp, 501bp T Hoiz.
PCR iz & % #ig!X DNA +—=n %A 7 7 —
(Perkin-Elmer Cetus) # T, E¥%94°CTIR,
7 =—Y v 7 %55CTI0%, DNA & %72°CT120%
D&MET, NEHBRT-> 7. WESLZERDLO

#

ul B13UBERS NVIC TESKKER, =F YV ATH
3 Rt Ty, EIHREST ¢ PCR BIREY 2R
L.

VIl IL-2Ra $4 (CD25) mRNA o 12 % o

RT-PCR ##n b lc¥¥r 7oy bk

FRH-T, R1EFRTFIVIXZ2VAFITS
4 = —2 % TRT-PCR i CHIEE T, IL2R
80 mRNA ST, HEs N3RS 12620bp
THot:. BWESNERO—I (L0x]) 21.3%EX
L TBERXKER, A0y Ay 7 (Pl
BioSupport Division, Glen Cove, NY, US.A) 2
Y AT y—LU7. wiEIBEZE EcoRl TUIHL 2
IL-2Ra $8 ® cDNA® % digoxigenin (Behringer
Mannheim Biochemicals, Indianapolis, IN, U.S.A)
wTEB L DE YU —TELTHVINATYS
4¥—vayEfFols. NA7VFA ALz DNA &
DNA S~ ¥ *wv I (Behringer Mannheim
Biochemicals) iV THRB S 7.

Vii. CD45mRNA B5E ) O B4R

CD45 BEFOEERBICBIEZ AT T4 ¥ 70
anHzL D, CDSMRNA ZV» 20D F A VA
Jenzd, 2n5% RT-PCR B X 3 8IEETV,
ML, =7V ¥4, 5, 6RBELEILT,
CD45 EEFOFEALEFRLI IV 2, 9 D—8E 3 -
F¥+za L3125’ 3" flo7I 4w —RIFERLE
(F 1), Lizdio CTHIER NhEWIRELIRY

Table 1. Sequence of Oligonucleotides used as PCR Primers
Oligonucleotide ~ Fragment Size (bp) Sequence
1L-2-5° 462 ATGTACAGGATGCAACTCCTG
IL-2-3° TCAAGTCAGTGTTGAGATGATGCT
1L-4-5° ATGGGTCTCACCTCCCAACTG
IL-4-3’ 462 TCAGCTCGAACACTTTGAATAT
1L-5-5 ATGAGGATGCTTCTGCATTTG
IL-5-3’ 405 TCAACTTTCTATTATCCACTCGGT
IFN-y -5’ 501 ATGAAATATACAAGTTATATC
IFN-y -3’ TTACTGGGATGCTCTTCGACCTCG
IL-2R o -5’ ACTGCTCACGTTCATCATGG
IL-2Ra -3’ st TGACGAGGCAGGAAGTCTCA
CD45-1-5 ATGTATTTGTGGCTTAAACTCTTG
CD45-IX-3 380863 GCAGTACATGAATTATGAGATATGG

The oligonucleotides were used as primers in the PCR reaction.
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54y %% mRNA EEEWICHREL,
380~863bp DWW DHDAKESDH DA E NG .
X. #—2 74 —F<4F2 x> (pokeweed
mitogen, PWM) ®Ii#R 26 1+ %2 Bilao &
Z'n 7 > (immunoglobulin, Ig) E4 (CXf¥
BAIN—FEM
1. RlgoEESRE
EEAD CD20 B34 BHIAE (2.5%10% iz CD4* T #ife
OFE (7.5X10%, BBk (1 X109, 1/200&®
PWM (Gibco Laboratories) #i0% T, 96/CFE~ 1
sug4y—7r—rE2HNT0.2ml D10% FCS %
&t RPMIL640 SR TRE L 2™, 10REEE L
fotk, LERBREL .

A

2. k¥ g fIE

LED lg BEIEBRBSREREEESE (enzy-
me-linked immunosorbent assay, ELISA) & T §I &
L72%. %9 pHY.6000.05M KEBEEW TY FHE b
IgG, IgM, IgA #ifk (Tago, Inc., Burlingame, CA,
USA) 2%HL, 6REEA L/ TyxA 71—}
(Flow Laboratories Inc.) W43 EL 4°CT—r a2 —
T4 Lz, 0.02%7 ¥+ Vv A&E PBS i@
0.05% Tween20 (Sigma Chemical Co.) #iMz - d @
(PBS-Tween) T#H¥L, 1% FCS fn PBS-Tween
TERBEFERL 2R B2 s CBABEOERE
MmFE#Mz2 <, BRT2HERGS L. KIGKT
#% , PBS-Tween T¥Hi¥# L, 1% FCS in PBS-

CD4 (FITC)

B e e h T DR

CD4 (FITC)

CD25 (PE)

JequinN |8 eApsjey

CD25 (PE)

Fig. 1. Immunofluorescence analysis of CD25 expression by adult and neonatal
CD4* T cells. Mononuclear cells from adults (A and B) and newborn (C and
D) were stained for CD25 and CD4 in the two-color immunofluorescence
method, and analyzed with an Epics-C flow cytometer. Contour maps (A and
C) show two-color staining pattern of lymphocytes gated by forward and 90°
light scatters. A second gate was set to include the whole population of
CD4* T cells and 10,000 cells accumulating within the gate were analyzed for
CD25 expression, which was expressed as the histogram pattern (B and D). A
vertical dashed line in the histogram indicate the negative control.
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Tween THERL-TAHY 7 4 A7 78 —EIERY
FHit b Ig Hitk (Tago, Inc) 12 TERT 2
RisX®#7. #20%, PBS-Tween THEL, BEW
pHO.8DY ¥ /— N7 2 v EE ¥ T p-nitrophenyl
phosphate (SigmaChemical Co.) % 1lmg/ml (2 FEfi L
b DEMATERTH LHMEEREEER. 26
K i 1& T ¥ B 5 EAR400 (SLT-Labinstruments,
Salzburg, Austria) | & D #&E405nm THE L , Y
mzAVTHEREED Ig EEEB L.

A  Adunt

198

CD4 (FITC)

CD4 (FITC)

CD25 (PE)

Fig. 2. A.
CD4* T cells.

154 #®

1. BABLUHER CDA'T fARRIZHB T 3
IL-2R « §# (CD25) O H3IR

1. 70—%4 b A—F— 12k 25

RRAGRFE M & 57 4 R (L0 B # I % 1 Tac
mAb w7z E#EEET IL-2Ra 88 (1 CD25) % PE
L, FITC ##4 Leu-3a (JT CD4) mAb 2Hw»
eEBEET CD4 FIREREL, BITLE ®1).
Taga ™% Jackson 52 DHWEICLH S LI, K
A®D CD4* T M D —ER 13 % DFEE 2 CD25 Hili 2%
BHLTw. £$2H4ER CDA'THIRCBVLWTLZ0
FEIC CD25 HIEZHEL T 2 Mg e
HEVESLPIFEEL T (3~8%).

Adult Newborn
F b
cb2s = + = +

620 bp ~ ® @

Isolation of CD25~ and CD25* populations of adult and neonatal
E-rosetting cells were stained for CD25 and CD4 by the

two-color staining, and CD25~ (a) and CD25* (b) populations of CD4* T cells
were obtained by a cell sorting using an Epics-C flow cytometer. B.
Expression of mRNA for IL-2Ra by CD25* populations of adult and neonatal
CD4* T cells. Ten percent of total cellular RNA from each freshly isolated
population (1X109 was incubated with oligo-dT and RT to generate first
strand DNA. One-tenth of first strand ¢cDNA was subjected to 30 cycles of
PCR with a pair of primers for IL-2Ra. Southern blots of amplified products
were hybridized with a probe for IL-2Ra labeled with digoxigenin. The
hybridized products were detected by an immunoenzymatic method. Each lane
contains 1/10 of amplified product.
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2. RT-PCR YW 7oy bikick 2 IL-2Ra 84
mRNA FIEDRET

#AER CDA T Ml EED & - CD25 FRD R
PIEBERNLRELE3DTRENI L2 ERT 22
LREETHD. ZFITHABLIUHFAR CD4T
L hEeshizZZi CD25 Bt & Nic CD25 &
HAEIC IL-2Ra 88 mRNA BFEIREL THL a0 5 H
PREIL. ZhZhoESEOMIEL» 5 RT-PCR
Bk DBBEXNEYEESRE L, IL2Ra 0
cDNAZRWTNA TV A AL B2ICRT &3

I, A CFHFER B LT Y CD4* T #MEo
CD25 BB E w387 5 7% IL-2Ra 88 mRNA %25
B7zH, wWFho CD25 BiSEIC b HEL IL2R o
# mRNA BEHehkdroiz.

II. BAE & UH&R0 CD25 Btk CD4* T #mpaic
BlrD CDA5 1V 7+~ LDRBEDBV
FRARISILE & O£ RIS Sy —7 4 >
T LMD Y v SBRERE RV TI8RLL Lo Mg
THESN/: CD4' T Mifn%, ZEEBM ARSI RE
T CD25 Btk CD4*T Mifaw 87 35 CD45 4 v

CD25 (FITC)

CD25 (FITC)

CDASRO (PE)

CD4.5RA (PE)

Fig. 3. Two-color immunofluorescence analysis of relation of CD25 expression to
CD45RO or CD45RA expression on adult (A and B) and neonatal (C and D)
CD4* T cells. Highly purified CD4* T cells were obtained negatively by the

depletion of other lymphocyte subsets. Expression of CD45RO was detected by
the indirect staining with unconjugated UCHL1 mAb (IgG2a) and rabbit
biotinylated anti-mouse IgG2a antibody followed by PE-streptoavidin, and
CD45RA by the direct staining with PE-conjugated 2H4 mAb (IgGl) (x-axis).
Expression of CD25 (y-axis) in relation to CD45RO or CD45RA was evaluated
by staining with a combination of unconjugated anti-IL-2 (IgGl) mAb or
anti-Tac mAb (IgG2a), rabbit biotinylated anti-mouse IgGl or IgG2a and
FITC-conjugated avidin or PE-conjugated streptoavidin, respectively. The
negative control is represented as the dashed line.
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7 # — 2 (CD45RO ¥ & U CD45RA) DR ERAN
(2 3). FRA®D CD25 Btk CD4*T WMoz e AR
A E Y —#EDEERE (CD4SRA BtE»D CD45R-
OB #B-oTwui. LalLads, FER
CD4* T iz 813 % CD25 HEOFEHE, CD45R-
O FE L DItrL» CD45RA HEICEL LTHERDS
niz.

M. 2418 CD25 Bt CD4*T B Y > Rh A >

(IL-4, IL-5, IFN-y) mRNA DHFIR
RO IL-2R « 8 (CD25) BFB L7z CD4* T #

IL-2
CD45RO +

Adult

462 bp= £ _&

Newborn CD25 <+
462 bp~[

Eid

BOBEESBHE S I T 30, PMA 8L U2y
ALK T T ORBITY ¥xA Ay (L2,
IL-4, IL-5, IFN-y) mRNA OFERENBDH N LD
5% RT-PCR %%FAL THRE LK. EFTHAR
Wi & 28T, IL2mRNA @& F 4 -7
(CD45RO &) CD4* T #ifg & 2 €Y — (CD45RO 3
#) CD4* T O wFhi bR i, IL4,
IL-5, IFN-y ® mRNA iFF:LTxE)— CD4'T
Ml oaRD on (04). BEERI LZE, XD
mOEER CD4A' T #ERRI#MIC X > T IL-4, IL-5,

IL-5
s

IFN-y
+

IL-4
+

Fig. 4. Expression of mRNA for lymphokines (IL-2, IL-4, IL-5, and IFN-y ) by
CD4* T cell subpopulations from adults and newborns on activation. Total of
1%10° cells were incubated with PMA and calcium ionophore for 12 hours.
Ten percent of total cellular RNA were converted to first strand cDNA.
Thirty cycles of PCR was performed to amplify cDNA product of each
lymphokine using corresponding primers. Amplified products were subjected to
gel analysis. Each lane is equivalent to 1/10 of the amplified product.

Table 2. Induction of Ig-Production of B Cells by CD25+ CD4t T Cells from
Newborns in PWM-Stimulated Cultures

Secreted Ig (ng/ml)
Donor CD4+* T Cells IgM 1gG IgA
None 92138 26+13 12+4
Adult Unfractionated 1,855+466 662+194 216+t88
Unfractionated 70+29 27+5 14+5
Newborn [ CD25* 718237 22552 156 =57
CD25~ 83+45 27+19 12+5

B cells (2.5X 104/well) from unrelated adult subjects were cultured with CD25*
and CD25~ populations of neonatal CD4* T cells or adult CD4+ T cells (7.5X
104/well), irradiated monocytes (1X 104/well) and PWM (1: 200) in microtiter plates
for 10 days, and the levels of IgM, IgG, and IgA in culture supernatants were
determined by an ELISA. Data represent the means + SEM of four seperate
experiments.
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IFN-y mRNA OFHEIIF LA LRO SRR VH, H
4180 CD4* T flifg 5 & CD25 B AE D A2 HE D
T#~B E, IL-4,IL-5 IFN-y ® mRNA DiBVFHIE
p»ROoNT (4).
IV. 4R CD25 [ CD4'T fflao> B o
Ig BEHT 5 ~ILAA—FN
4R CD25 Bt CD4* T Mifass PWM Hlsiss s
REBOWTHABHIRD Ig BECHT 2~V N—F
MrBELTVWELEMRELE (R2). BAD CD4*T
MR e B0, HER CD4* T MM R SE T B
B0 Ig BECNT BAAS—EERIZEAYELT
whbhol., UL»Lans#HERD CD25 BE
CD4* T #BfE, A D CD4* T MfRIZ b
BHS5 b, RAECLLARES HRAN—FEEERL
Iz
V. BAS & US4£E CD4' T A0 EHE I RB
4% CD45mRNA 855 &4 0 /AT
B5RTLIE, BA CDA' T Hiflgm € ) —
(CD45RO*) #IFEW X E & L T380bp DEYRRD &

Adult

n, —A, 74 —7 (CD45RO") #ifgiz i3 £ & L T863
bp DEHBHED 5N, % zCDIRO FE &
(CD45RO*) gz hEioKRK & s DEEEEY S E
WREBL TV, 4R CD4 T #ifan CD25 kst
Eilx, 380bp 2B 3 XD /NN B NI
CD25 BM4EE, AICKEVWFD 3ED Y P %
w8, MR THE RS H380bp DY N HEED
shiz. L»H380bp 27T L& 2 5 b CD4SRO
BHMEOBADOTEEZEET 20, FER
CD25 it CD4* T #lilg & » CD45RO BB MM AL %
V=T 4y THRICLOBREL TH380bp D/ P
LoR=% (A
VI. 1R % s Uls/hNBizB 13 5 IL-2Ra §8 (CD-
25) 3B L Tv 3 CD45RA Bt CD4* T 4@
fizowT
IL-2Ra #4 (CD25) # % # L 7z CD45RA B ¥
CD4*T Mifgid, ZhETORBELIY xEY —
CD4* T HIRICIE W EE 2D Z Lot a iz s, &
4 =75 X% ) — CD4* T Mla~DOKBERTORE

Newborn

CD45R0_—1
CD45RO™

863 bp = |

380 bp=

|

CD45ROT—
CDh25*
CD25 % —

CD25

Fig.5. RT-PCR analysis of CD45 mRNA transcripts expressed by CD4* T cell
subpopulations from adults and newborns. With respect to CD45RO
expression, adult CD4* T cells were seperated into three (CD45R0O-, CD45RO*,
CD45RO"*) populations. CD25* and CD25" populations were selected from
neonatal CD4* T cells. An asterisk (*) indicates neonatal CD25* CD4* T cells
which had been depleted of CD45RO" cells. Ten percent of total cellular RNA
from 1x10°freshly isolated cells were converted to first strand cDNA, and
amplified (30 cycles) using primers corresponding to exons 2 and 9 of CD45
gene. Amplified products were electrophoresed through ethidium bromide-sta-

ined agarose gels to seperate fragments.

amplified product.

Each lane is equivalent 1/10 of the
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FEPEOSMICT DT, 3EXERERONREID
#Bohi: CD4* T #ifgicB 1 % CD25, CD45RA &8 &
UF CD45RO IR DHBWC DWW THRHEL - (K6).
Hayward %% Pirrucello 5*D#EC b H 2 X S
2, 2%V — (CD45RO Bt » > CD45RA E&#)
CD4* T il EI&dERy: & iEmT 2. —7F,
AEY— CD4* T #ifE & M 2RI D274 —7
(CD45RO E&tEd > CD45RA i) CD4Y T HifgId &
Wrrbimmb LT, 72 CD25 HEZ2ED
CD45RA B CD4* T MR E i3, 3R TOELR
DHEELT, 6mOSLEL SVD/MREBNTH,
SPETR DB, HobrMfuER L L TEELTYL
7o, B LS s Z OIS E I 12RO F£#H T
BEAEZDOhED» o7z

& £

THIFECHET 2 CDIS FIFR I Z DML IE L
T 2DD4 Y7+ —LDEEBHSN, FhFh
DAV 7 —LIHT 2L O mAb DRFFEICLD E
FFA—=TBEUAEY - THROREE - 312578
rlkois. Tibbe b THIKIE CD4SRA (2HY) #i
JE& L {1k CD45RO (UCHLL) HiEDFKERIZ LY,
CD45RO BE» D CDASRA @t A& Y —THIfE &
CD45RO B&fEs o CD45RA BBt + 4 — 7 THIREIC

10 Months 2 Years

Eid

pFend. EHRIDEH % CDA FURAY 7 4 —
LEBOEVWEFETAIEWCEY, T4 -7, A%
U —THIfEO B, BeERTLHES, WM OB
BI4E & 2388 & » & % o 7o . Phytohemagglutinin
(PHA) % concanavalin A (Con A) tWwolz<4 b
P M T AEBEREE A 7 THECY 2%
D—THIEE AN, FRY L7 ) RHE
BbhFVAREwok) a—VHFCRT 2 8ERE
FAe)—-THRRZOARD 5h, 74— 7 THikK
BIEEAEASRZWO %4 CD3mAD I3
3R P BRIEFEE T TOH CD2 mAb XX 2
WHRIES 74 — 7 THIBCIRE LAY HHRT, 2
EY)—THECOZAAZ>NED. XA EY —
CD4* T #ifaix PWM FIBR CHRA Bl g EE
MEAMEEs 22 L, TROBEANMS—EERR-
Tw3y, F4—7 CDA'T Mg ZFD LD "~
N-FEHRIEEAELRL, LAYV y b —EER
Fb, CD8* T #ifEoD Ig EEEIFIMELFEE T2 L L
b ZhBEFESBHEOMEE2IE T2, X 5izA
) — CDA*T MEOBAEL LT3 EERY Uik
A vOEENBL N, IL2 OEAEXF A1 -7
CD4*T #lEwzy AE ) — CD4* T Hiflgic bBdH oA
2M, 4 ¥ —a4 F > 3 (interleukin 3, IL-3),
IL-4, IFN-y, Rk~ 2707 r—Y 2o = —HEHE

7 Years 12 Years

.......................

CD45RO (FITC)

CD25 (FITC)

T

CD45

Fig. 6.

Rep' 'ﬁ'}‘.

AIlRA (I':’E) --

Age-dependent changes in frequencies of CD45RO* or CD45RA* CD4* T

PR & T

cells and IL-2Ra (CD25)-expressing CD45RA* CD4* T cells. CD4* T cells from
children of various ages were obtained and analyzed by the two-color

immunofluorescence method.
carried out
respectively.

The staining for CD45RA and CD45RO was
using PE-conjugated 2H4
For CD25 exprssion, the cells were stained indirectly with

and FITC-conjugated UCHLI,

anti-Tac mAb and biotinylated anti-mouse IgG2a followed by PE-streptoavidin.
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F (granulocyte macrophage colony stimulating
factor, GM-CSF) t wwo eV kb 4 Y DEEIZ A E
)— CD4'T i z@Bw o328, 74 —7
CD4* T il LA YRS oML EHRESN T
WBEMO UL IL-5 AT A ®RERIhET
DEZA%v. 4E RT-PCR ¥ % 5T IL-2, IL-4,
IL-5, IFN-y OBEFHREEMET LIz 23, 41z
RTEIRXFTA—TBLIURAEY — CD4*T Mg ¥
b5y IL-2 OBEFREASED o208, IL4,
IFN-y 4% 53 IL5 BEFHEHERF £ —
CD4* T ifdc o agb o, IL5 #EEFIEE bE
5 §fafkad q23-31 iz IL-3, GM-CSF, IL-4 {5 F & 7
FAY—BRLTEELTVLBR I ENREZIN T,
29, IL5 OEEM IL4 2 ERBICXE ) —
CD4* T Mo ARED SN LI, ZhsDEE
FORBEBE—DFHIH 22T T3 A[EEME2RBL T
B FERE.

AR Y SBRIZEEA Y Bk E BRERIC B B
rp3den, HAER CD4' T #ifgls PHA ® Con
Axtd ZBBRIGIERA L EREICED s,
Y a—AHiE% S 0z CD3mAb ® CD2mADb 12t
IEBERIGIIIE LA LA SRR ND, FHER CD4*
T #fgid PWM RIBCR TR BRIl & lg BEAMBEA~
ERE IR IANN—EREEE R IER D TRL,
ZTNEENBROY L v —ENRRO I L b Hs R
T3 F -84 R CD4A T Mkt IL-2 BEAE RS
BRAICIEET %58, IFN-y % IL-4 BAEEENRAICH
NRTEDNI ENINETRESN T 5979 g la
RAE CD4* T MR Tid4E D RT-PCR ¥z & 2%
T, M4 RT L3 IL-20 mRNA REIz3E0
5h2bHDD IL-4, IL-5 IFN-y ® mRNA F3H1313
EAERBOLNT, BHIED lg BEAFRA~D L
N—FEUELBE-Z e ERas L. RACEL T
CD4* T #ifD 3 & D30~50%H 2 & ) — THIfE T H
508, FAERBEEMmMo CDA' T Mgk FERNTIFE A
ERERBEZITORVWI L R2RMLT, AL
#* CD45RA BBk, CD45RO D+ 4 — 7 Tl T
H5 oD L&Y HER CDAT MK D BEE
REFRMEZ AT ) —THIRO 7 —A8F LA RN T
EEBRL TR EE LI ENTES.

A% Y — CD4*T #1Ki3 CD2, CDlla, CD54,
CD58 & L ARIf BB S FOREL, + 14— 7T
MR TE DB ENgESh, 2EY —TH
ROBERECEbo T B EEZ SR T LB, T
Ml HER~ A bz CORlEERZTLE, T
MREERT L LT IL-2 BPEELZNSHEIEL,

LS THREZ2OEE I IL2R 2 &H ¥
59, BB IL2R 3472 Ly 220% T2y
b, 5TFE55,0000 a $# (p55 H 3 Wi IL-2R ) &5
FE75,00000 8 8 (p75 H B \iF IL-2RB) b s R S
NTWuB® JL2R 47 2=y MIT 2 mAb 2/
WIS L > TY Y S BROBRICBIF 3 2 Fho
72y P DFEEBBARLSN T B B,
IL-2R o 8% (CD25) 43 X & Y — CD4* T $HR 1z #EE 12
FERLTHD Z e WE s I, ARz T
THRLIZENL, BETILESYE2EDOAE ) —
CD4* T HiIFADOBEE L BECHRL THwEbDL#E 2
H5hd.

FAER CDA* T MilRIZIEL A EH5F 4 — 7 (CD45-
RA &) OREFE%2%E L, CD4SRO BiEHE P
TH2~3%Ldand, B1zRET L5 IL-2Ra
# (CD25) DFEHIE S »IZED STz (3~8%). L
»HE2WFET L5 RT-PCR ke 94> 7o v b
I D mRNA L RALTH ZORBHSFERI NI,
TERRATELREREToLEZ S, H3IRT
S KERST D CD25 MR 2 FEH L - 57418 CD4* T #
RRF4—-70REFE*F->TT, RAD CD25
Bt CD4* T Milass x & U —SECRDH SN izD i
BuooTw/l. CDB HIE2EBLLF 4 -7
CD4* T Mgz, M6 RT LICIRUTORLRED
AT 5L ETONRORBMICED s h iz
28, ZNLIBOERO/NALRADKMIITIZED 5
Niahotz., AR THERD CD25 Bt CD4+
T Mf@OBEER Y >R 4 VBEFREE L L~
EETHIE 22, HER CDA™T #ilII ROE T
FA—-TTHIEE L TOBE2ZE O, Fan
CD4* T #ifac> CD25 M4+l 2 & ) — THIK IR
WHESBER O Z bt S e ol DE D EAR
CD25 BEft CD4* T #ifId CD25 etarE L a0,
IL-4, IL-5,IFN-y ® mRNA SE»RH 6Nz, RA
D AEY— CD4* T R BIE v b ORRA B#ifa
D PWM RIBHEERTEEL lg BEE 2R,

CD25 #if % #> CD45RA BB CD4* T M5k
ABHMERIICH T2 AL N—FERR Y v R A A >~
mRNA FIETAHSB L XY — CD4* T MBAEDOHEEE
ERL, L2bHR NRORBMcB L TLHD S
N2 EeRFBIRDED L, ZOMBEAIEIZF A -7
THIfE, S A E ) — THIFEAORPCERE D DRIRRE I
UETL2DTEZDEEZ SN, 512 ZDORE
EHRET 2EES, 5W@xR¥ &3 RT-PCR
ZHV: 7z CD4SmRNA EEEVOMBITIC L > THS
i, HER CDE'T Mg CD25 B4 E ik
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CDB BEHSELRABIEREZRSTFEDIY 7 4 —
L, Tibb CDSRA FiIHOFKBEE2 a2 —-F ¥ 3
CD45mRNA BEEEWEFE L TWwiz. Zd CD25
H4E X CDLSRO Bz d b & F, NE LI F
BOAYV7a—5h, $bb CDISRO iz a—F
THEEEYE SREL TV, IheDl kLD,
IL2Ra88 (CD25) % ¥ L 7z CD45RA B H#
CD4* T #ifgix, REMEHEE2RY, 74 -7
CD4* T #ifas & 2 €Y — CDA'T #ifE~ L BITLD
SilaTREVh EEZ SR, FAERERIMICE L
TITRIDE I LHMBSELIFEET S LI I L
i, BELBHEFEATRASLOEREEZTT
WA ATREENE 2 o 38, 2R DTESFE» S
FOE3 L THREBRTT 200 EFHELMzZEN
TEHT, SBEETNEME L LEESND.
= £

b b4 CD4Y T #ifgix, 2 0REBESIZ LA
¥+ 4 —7 (CD45RA BHE) THB W b beT,
INETRAEY — (CD45RO BEiE) ML O AFKER T
2r#Ezo5h Tz IL-2Ra 8 (CD25) OFKIWH 7%
LeTFREDSNIH, FORBEDERI OV THRE
L, BToimEeE:.

1. Fr&lR CD4* T #fEIx, B A @ CD4ATT Mfiaic
HRniEL L wa, CD2 FiEZFERL Twik
(3~8%). L» b RT-PCR L 9#> 7oy bEickD
#0 CD25 BHAE 2k IL-2R o 8§ mRNA 5RH 5
niz.

2. BRA® CD25 Btk CD4* T MBI IE L A KSR
) —DREWELE> T8, FERD CD25 B
P CD4* T $IIE L A YB3 A — T OREME 2 FF
B, BuIBOL LN,

3. F4ER CD25 Btk CD4* T Mz PMA b »
NYI ALK T 5T OB EDERBUZT, RAD
AEY— CD4* Tl LERBIC IL2 3B 3ADT
£ IL4, IL5 IFN-y E o fe U Y R A 4 ¥ D
mRNA OFE» RT-PCR B CHH ol

4. ¥R CD25 Bt CD4* T ki kA Bk D
PWM FIBERRICB T3 Ig BEA T 5~
EHEE, RAD CD4* T I EERIIET 225 B
HECED shiz.

5. ¥4ER CD4* T fiflad 5 50 CD25 B E
X, CD25 [&tE4THE & F#kic CD4SRA FIRORE %
a2— K942 mRNA &EEHOAMI, CD4SRO HURD
KB E3— K75 mRNA BEEYSHLTLRBLR
Hohiz.

6 . CD25 HiE %> CD45RA Btk CD4* T #ja
BEHERDAKL ST, 6 ~10BO/NRICBLTHED
sz, 12RUEORERO/NEPERACB LTI
BrALr@EO NI T.

7. IL-2Ra#4 (CD25) % F3 L 7z CD45RA B
CD4* T #EpiZ A€ Y — CD4* T HHRZHE DBERE & i
L, FEROAZSTHE - MECBW T RED S H
AIEhs, BIEZASOLOTMEBERE 2T,
4 =T e 2 EY — CD4* T #HEA~ D EED PR B R
CEAET 2MBREFORESENE Z s hi.

Ez | i3

FeRABhizy, HEE - HEMEBY & L RS
O SESCENBL . I-EREEESE LEER
FIESAT, i BT, SWNILBEDF RIS, KEF
GG IS 2 L/ NRRISGE S V- T DG 5 T K
EEOERFCBTHELET. &8RS FERERM M
BHTEVE LSRERREERABO KT AR E B
BELET.
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Abstract

Various isoforms of the leukocyte-common antigen (CD45), which arise from alternate splicing
of its gene, are expressed widely on lymphocytes, granulocytes and monocytes. Studies using
monoclonal antibodies against these CD45 isoforms have shown that human T cells can be divided
into CD45RO-positive memory and CD45RA-positive naive cell populations. Although some
functional difference between memory and naive T cells have been demonstrated, the maturation step
of naive into memory T cells remains to be elucidated. It has been reported that memory CD4* T
cells in adult individuals express the « chain (CD25) of the receptors for interleukin 2 (IL-2R),
seemingly being involved for their own functional roles. In spite of the paucity of memory
(CD45RO*) T cells in the neonatal blood, it was observed that a substantial proportion (3~8%) of
CD4* T cells from the newborn expressed the IL-2R a chain (CD25). The present study was
undertaken to investigate the function and the developmental significance of the IL-2R « chain
(CD25)-expressing CD4* T cells found in the neonatal blood. Using the reverse transcriptase-
polymerase chain reaction (RT-PCR) as a sensitive method for the detection of cellular mRNA, a
small CD25-positive population of neonatal CD4" T cells were demonstrated to actually express the
IL-2R o chain mRNA. Interestingly, the two-color immunofluorescence analysis disclosed that these
CD25-positive neonatal CD4* T cells possessed the phenotypic characteristics (CD45RA* and
CD45R0O") of naive T cells. In a similar fashion to adult memory CD4* T cells, CD25-positive
neonatal CD4* T cells were able to produce lymphokines such as interleukin-4, interleukin-5 and
interferon-y , and were also able to provide appreciable helper function for the immunoglobulin-
production of B cells in the pokeweed mitogen-stimulated cultures. The splicing patterns of CD45
mRNA analyzed by RT-PCR indicated that CD25-positive neonatal CD4* T cells expressed the
mRNA transcripts encoding CD45RO in addition to major transcripts for CD45RA. The important
finding was that a significant proportion of CD25-positive CD4* T cells with the naive (CD45RA*
and CD45RO") phenotype were often demonstrable in early childhood as well as infancy, but only
few of them were detected in adult blood. These results suggest that [L-2R « (CD25)-expressing
CD4* T cells with the naive phenotype represent a novel transitional population in the maturation
process of naive to memory CD4* T cells.




