Selective Activation and Proliferation of Specific
TCRV B Repertoires within Neonatal CD4+T
Cells in Response to Superantigens
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A= R—=FURFBOC X HF4E CDA™T fikg
VB voi— 1 U — OFERRITEHEAL

SRAFELHPRMERE (EFH0 B
7NN S - - N -

AR TIZFER CDA'T MlaD A — A —HREIEEORE R, A CDA'T ML lE UEkET L7z, BA CD4A'T #ikg
BFERERLD, CDAE 4 V7 3 —2DERICLIDF A —TRLUIAEY) —THHEO-SOREAHHREMSERIN D Z
EREBRTVD, A= —FRICHT 5 THRBRIGHE R, WHESELHR CD8Y 3, *H-+ 1 2 v Ol h AR, MK O
, 7eb A vE—~mA F v 2 (interleukin 2, IL-2) BAZIBIEL LTHEE L. A—-—HERBIZ X % CD69 HOFE
i, FERESUKRA CDA'T M TIRIERBRCRED R, L Linats, MM L g4 R ERA CDAT M
JaCcEHLERFPBED ORI, TR CDA'T MEEA — - HEFRCERRIG L, BRNcHREEARS bR, JR
e, A CDA'T MDA — < —HREERX—BETH 0, MREELIELDTENTH 7. B, OIS RHFER
CD4A*T MiMa D MmfaFE I fE~, BB IL-2 FE4E & 1L-2 mRNA RBEOMEARD A, ®IZ, A ——HERBC L 5%
B THIRFE L+ 7% — (T cell receptor, TCR) VB Lo%— b U — DBIRMEEIES, TCR VP22 LABRIICIERLTHBE
M g v 7 EEBESFBHE-1 (toxic shock syndrome toxin-1, TSST-1) # AV THE Liz. FH4EIR CDAT MR, H5WITEA
>4 —7 CDA'T M DR T, TSST-1 FIBucfEvs TCR VA2a LoS— + V) —DEREHWENRED bhvts. —F, BRA AT
Y — CD4'T MR VB8, 20 k57 TCRVA2a Loi— U — OEIRMBIEIZFA L BB B hith o 7o, ZHH DK
RED, A-—HERBC L 5FER CDA'T MEROEIEEKEN, R TCR VB Lot— + V —ORIRAMIA L, AL

IL-2 BEEOFEZC LB LRSS R, ZOX57A—N—FREBEEET, FERY AR ET B A - -HEOKE
TEEAOEREBD, BENBERERFICRBEETHLEL LA,
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FLIBIA - NIRRT R, ALEMAUNE, 5\ iX RN R
FEEXES LFRBFEATDLAE. 20557 Vv RKES
BEEERMILY F o BRERE LB ER (exfoliative toxin) 23,
F BN I B EERAEE (erythrogenic toxin) NEEDE
FWEignZ EXHMBATHAYY, ZhbixwWTFh it MENE
RThh, oS OMBENBERLFA-1—HRLLTD
HEEEL, BOTHRERCE YA b2 S VELALHET2
CEBHLNERSTWAY, ¥R RE, KB
BLTH)BRP =Y =7 BRPETOHENBROB S VR
BENDOH DY, ThbDOERCHEFOERIMENERD
A=N—FIREMIC IS EBRERTETC3Y. L LAE
REELEREDOL Q IEENEHEEL, TRNTORREITIABD
HERCERTARERRETS L3ELbhiw. LA
B« DEFIC VT 2 EOERIURE, NEBRELR, BiE0RT
Wi ENBEOIDDEELER LI LEL LN, AR
B DRI BN ERIEET S, HHVIIEEENTRE I H
BEADERBNFRTAERR, ERELIMENEROR —
N—FURER T 2 Z OO THROEEE OR & % Kk
LTWBAEENERBE LT 5.

YRS FI2ALTHRAT, PR 64 1 A19R%E

AR TINERTH S 7 Vv REBEHEE B (staphylo-
coccal enterotoxin B, SEB) 7 b OMCEHREMEY 2 v ZEEBH
#¥-1 (toxic shock syndrome toxin-1, TSST-1) /¢ &% i\
T, FERBLIURA CDA'T MIfaD A ~ A~ HRIEEH & I
B, HER COA'T HHRABVWRERERTZ L2 HLIK
L, EHIEOBFY THREIEEL, 1 vEx—rtxv2
(interleukin 2, IL-2) 4, #MkuiEE, RV THBE L -}
Y — DR & DB AL bRET L.

MR LU FHE

1. MR

FERBER, RARKBILDLD 7 43— —ndty 7
(Ficoll-Hypaque) LEER OB L h BERYERL, E5K
2-73)=FNAVFAF Y=Y LA Fr<wA F (2-aminoeth-
ylisothiouronium bromide) (Sigma Chemical, St Louis, Mo,
USA) B e Y UiRmBkEAviorty bEET7 4 a2 - =2
A%y 7 WEBEOEIT E-r+y MR (B ) L3EY
Bk (E-#ifw) ol L. EY Ml & 5 CD4*T #Mifax
BT A ER L. ¥/ E- RIS %IEMLEy B

Abbreviations : APC, antigen presenting cell; bp, base pair; FCS, fetal calf serum: FITC, fluorescein
isothiocyanate ; *H-TdR, tritiated thymidine ; IL-2, interleukin 2; IFN-7, interferon 7 ; PBS, phosphate-buffered
saline; PCR, polymerase chain reaction; PE, phycoerythrin ; PHA, phytohemagglutinin ; RT reverse
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7 (fetal calf serum, FCS) (Flow Laboratories, Mc Lean,
VA, USA), 25mM HEPES, 5X10°° M2-A A A 7 } = & / —
s, 03mg/ml L-7' v % v, 200U/ml ==V v, 10mg/
ml #vE=wA v vikeEt; RPMIG40 #E ¥ (Gibco Labora-
tories, Grand Island, NY, USA) i L, 7S5 AF v 2775 A
= No. 3375 (Costar, Cambridge, MA, USA) 12T 37°C T304
g3 Lo, MELAMBIZ LA A2 LAt~ No. 3010
(Costar) WTHEHA LT, THRMNEOKE O HIRE MR
(antigen presenting cells, APC) & LTHW .

1. By0—Hii

IAF Vet Y« AV F YT VB (fluorescein isothiocy-
anate, FITC) &1 Leu-3a (1 CD4) #ifs, FITC ZEi#HT Leu-
2a (i CD8) #1{4 (Becton Dickinson Immunocytometry Systems,
CA, USA), FITC B OKNK (#1 CD16)#i {6, FITC #& #
OKB20 ($iCD20) $ifk (=Y « FAT I/ AT 4 v 7 + ¥ A
74, ER), 74 2=V AY v (phycoerythrin, PE) £23% 2H4
(# CD45RA) #if& (Coulter Immunology, Hialeah, FL, USA),
PE E##l Leu-3a (1 CD4) #i{k, PE B LeuRO (#1
CD45R0) #itE (Becton Dickinson Immunocytometry Systems,
CA, USA) *AIVWTHRARBIVOHFLER E-filax 36 L
CDA*T HifamB 28 L1z, CDA'T Mflar o & THRKRIES
%4 (T cell receptor, TCR) VB v¢— + V — %% FITC &
#4146 (Diversi-T T Cell Sciences, MA, USA) # AW THE L
to. 7=7E L VB2a D ¥zt FITC EH#TCR VA2 #i
(Immunotech, Marseille, France) i\ 7z, THBROERLEY
BT 50 PE EHH Leu23 (i CDB9) #i4k (Becton
Dickinson Immunocytometory Systems) % B\ 7c.

IT. SRERNREICL DB

CD4*T #flash 4 TCR VB vo3— Y — DX, PE £
B Leula #ifh & FITC H#IL TCR VA Hitkic X h —ERAH
LT Lo, 8538 L7c CDA'T Mg, PE B#EHT Leu23 Hitk
THREL, EREHEE LTo CDEY R 2 ERFIICEE L
fo. TSST-1""RIBIZ & 2HROEMLE, VB2a, VB5a Lot—
b — OB DB Lt 4 DER Y FITC B#d VB HlET
L, FROKEXL FITC Mo EELE LTHRE L.
£ADE s v — VAL 4C, 1SRG,
3% FCS fn 0.15M B #2f 4 B & 5 K (phosphate-buffered
saline, PBS) = € —[@%# L, MY 3% FCS i PBS 1%
L, 7a—4 4 b & — % — Cytoron Absolute (F—Y + &4 7
TI)AT 4 92« AT L)Y BRWCTHIT L.

V. )L -Y—F45C&? CDA'T MRERHFOHM

BAR L OHER ETfifgd FITC E#I Leula A THRE
Lic# -+ « v — & — EPICS Elite (Coulter Electronics Inc.)
ZRWT CDA'T Mfax HEE L7, —HOEBRTIIRAF A —
7 CD4*T Mifad 2 &V — CD4'T MM % B+ 5 7o dic,
E*#ifa% & 51z FITC &3 OKNK, PE #Z# 2H4, B L U0
PE BE#1 Leu2a HifATHE, H 5\ ik FITC & OKNK,
PE BE# Leu-45RO #ith, % X0° PE BT Leua HIthT
Refs Uiz, = - v —&—T FITC ¥, PE BHERO
VvosEkE UCHERE L. CD8"CD45ROCDA'T Mg 1 —
7 CDA*T i & LT, %7z CD8"CD45RA-CD4*T #ifa% » =

Yy — CD4*T #ifg & LT TORRZB L., IHI—FDR
BT, BEEL-THEO VB Lot— b ) — OFEIEELy B
Henkew, ThbTHRERE X L FITC i TCR
VB2a Hifs® fv iz VB2a~, B IV VA2 B4 Lic.

V. ket

THIM S EIE 1 X 10/ml OEET, 10%APC & 3#I210%IEE
ko v IR MEY &1 RPMILI640 BERCEE L, B7VHE~
f27mx4&—71—1 No. 25860 (Corning Glass Works,
Corning, NY, USA) = 2004l ¥ o4&, A —2—HJR SEB
(Toxin Technology, Sarasota, FL, USA) ¥ X ¢ TSST-1
(Toxin Technology) % 100ng/ml DEETEF /7 4 b ~< '+
= v (phytohemagglutinin, PHA) (Difco labortories, Detroit,
MI, USA) # 0.1%vol/vol DEE TR INL CREEHN A B8
(37°C, 5% COy) W THHE L.

VI. $ABOBETE RIS

418 CDA'T MR UBA CDAT MEMOEMA — 4 — 5
o35 BERIG Y *H 8> 3 o v (tritiated thymidine,
*H-TdR, New England Nuclear, Boston, MA, USA) DE b A&
Ik DE Lic. &« OMifE 5X105/ml OBWET, 10%M%E
B LI 10% @ L Y ~ BRI TE 2 & &y RPMII640 353
L, BRAETS 7 &1 & —F L— MZ 2004 $-24
E, A-~—fRETH57 Py REBEEFE A (staphylococ-
cal enterotoxin, A, SEA) (Toxin Technology), SEB, 7 F o
BBE% 3% E (staphylococcal enterotoxin E, SEE) (Toxin
Technology), TSST-1 %% 4 100ng/ml DEE THN L, S0RERH]
REEH A5E8E (37C, 5% CO,) WU L, B 8 KRR
1ZH-TdR % 1 Kbk bh 0.2xCi HimL, *H-TdR OB HRAZ%Y
Wtk vFL—v g v v —LSCT00(7rd, BER)KT
HlE L.

VI. IL-2 %

FrAIE CDA'T ffadk L URA CDA'T fiflas A — < —HiR
FIBOZ & D 36RFMIEE Lk EERZBRR, IL-2 £%EEY
1L-2 thAEdfmbatk CTLL-2 DA R LTHRE Lz, &K
D HTdR B DA &ERT IL-2 FHoO¥sdr—BA L L
720

VI. IL-2mRNA B O-HO X EERHE - R) AF7—F

H §8 ;W It (reverse trascriptase-polymerase chain
reaction, RT-PCR) &

IL-2mRNA B X URBE LTO<—-27 75 v mRNA DO
&2 RT-PCR B2 & Brenner 5D HEY ICHE U TIT» 7z,

1. RNA OHitH

RNA O#HZv v L - AF o THEOR T 7. h¥*
12, 24, 48, 72, 12085, BE Ltk /7 ==y 4 -
FA YT VB FEMETE, X cTEAERLE, 7=
J=ABEUZrekLAREIRT RNA #HE L. $4 7
7 — & LTERHRD tRNA &z,

2. RNA 5 cDNA ~DHERE

1X10°~10° Offa» b1§ bz RNA % 2ug OA D = dT
(Pharmacia LKB Biotechnology, Bromma, Sweden) % 7" 35 1
v — L LCI0BAOHEFHR RAV-2) (ZHE, 7" 280
50l ORIGHEHRIZTL2CT | RFERIG 2, cDNA 2Bk, R

transcriptase ; SEA, staphylococcal enterotoxin A; SEB, staphylococcal enterotoxin B; SEE, staphylococcal
enterotoxin E; TCR, T cell receptor; TSST-1, toxic shock syndrome toxin-1
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I5#%, cDNA 1242 7 » ¥ » 2 A G-50 (Pharmacia LKB
Biotechnology AB, Uppsala, Sweden) # ANLf- I =4 5 & (4
{b2T¥E, ER) xBLTHLL, ERALE.

3. PCR #t b ' ERKE

Bohts cDNA D5%H 5ul & 28D Tag RV x5 — %
(Perkin-Elmer Cetus, Norwalk, CN, USA) & 1uM @ 3" {il,
5 A TRIVFFTIA 7 —%ETr 45u ORIGHIZIN 2
7z. IL-2-8" 75 14 <=— (ATGTACAGGATGCAACTCCTG),
IL-2-3 754 =— (TCAAGTCAGTGTTGAGATGATGCT)
BLOR—27 25V 5 751 <— (GTGGGGCGCCCCAG-
GCACCA), 3 75 4 =— (CTCCTTAATGTCACGCACGA-
TTTC) B EhFhre—=v 27 &hi- cDNA #3 LT
DNA &B:%E (Beckman Instruments, Palo Alto CA, USA)
TR LK. L2, R—2T7 25 VOB Ih AIBEEH D
BT hEh462, 5485 N} (base pair, bp) TH%. PCRIC

were cultured with SEB (100 ng/ml) or TSST-1 (100 ng/m})

microscope.

X BRI DNA % — < L1 2 5 — (Perkin-Elmer Cetus) %
BT, EHR4CTTIN, 7==Y v I E55CTI0H,
DNA £R*T2CTI20W D&M T, OEHERIT -7, BiE
NICEHD 10p #1.0BBRSNVICTESKBH®, =F2v .
7B FREET, RIERHT T PCR HIEEY AL
7.
B b}
[. #&EE CDA'T ML A CDA'T MRD X — )X —HE
RiGH

AR CDA'T MM & BUA CDA'T MM B4 DR — o8 —if
RTHBL, ~127r242-7v— N EEETERETT
BELN. K1 SEB 5\ i3 TSST-1 THIBO0REH D5

AT . BA CDA'T MEREZEM X v 3 Mk
BB Licty, £OKE XOBINLBOHTH Y, MITHEEIE

Fig.1. Microscopic views of neonatal (A, B, C) and adult (D, E, F)CD4* T cells unstimulated (A, D) or stimulated by
staphylococcal enterotoxin B (SEB) (B, E) or toxic shock syndrome toxin-1. (TSST-1) (C, F). Neonatal and adult CD4* T cells

for 72 hr and the cell clusters were observed under an inverted
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DTBETHDH I EAMEINL. —7, F4£IE CD4*T ik
IR DML OHFIT TN TH o 1ot REHIlRE
BIzEAL, HEMICE LWREESET > TW5 2 LR
gahi. KIE, ZThb5OMMHEEY *H-TdR DR DRARK &
DB E Lic, 5% 3 OB TR, £A——HRAB
BT, AR CDATT MlgisA CD4'T Mifnic kb ~XTH
Bl EEE R L (K2).

I.SEB #¥IC & 3R ACDT EBRELIUCFER

CD4*T MBROYIEMAL & AfatEsE
FER CDA*T Mg & A CDA'T Hifad A — S —HRIEE
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Fig. 2. Proliferative responses of neonatal ((]) and adult
(@) CD4* T cells stimulated by superantigens. CD4* T
cells were incubated with staphylococcal enterotoxin A
(SEA), staphylococcal enterotoxin B (SEB), staphylococcal
enterotoxin E (SEE) or toxic shock syndrome toxin-1
(TSST-1) for 72 hr and pulsed with tritiated thymidine for
final 8 hr. °H-TdR uptake was determined by a liquid
scintillation counter as described in Materials and Metho-
ds. Data represent meanstSD of 5 separate experi-
ments. * P<0.01.

MDERY X5 SEB FIBNC X o L. K3, 4R
CD4*T #fa & A CD4*T #ifg% SEB & 5\ 2 PHA iz
X hxgsk, 36RO THIRTOEITEM (LR CD69 o MEMR
BAR—VvERLEDDTHS. FEE, BRAL DI PHA H
Bkt CDA'T #iaDiz & A F ot CD6Y < FHB+5. —
75, SEB #I# T3 PHA FIBOBE & RBic h —MOMaD A
#< CD69 #H I, CD4'T MlaniE DEIIC D REIHIFEY
LR Z 5 TWB Z EAURE N, 20D & 5 e EEM L2\
BER I MBRIE S L, S HIIRMEECE A A ErEH LM
TAHRHIZ, CDBY FREDORFLBIFHCRE Lc. BEBHKS
126858 72 5 O B0 0 CD69 MERB %, HFERRSUK
BA CD4*T Mfa T L. RIBBRLS 1285 R Hk 0 i Mk (L v
HRE CEERERRED bR, B LARA CDA'T #ile
DFHBRMEANZRD bR, L L, HiEBIA60REE Tt
FAEE CDA'T MR CIXER L EOEBcHmMIED bR S
DR LT, BA CDA'T filaCizbhThofmsrZidbhsd
DHTH-Te (K4). kCHREHE(LE CD69 B, M,
E 51 *H-TdR DD 1Ak % R RO HLBOMET L. %7
4R CDA*T MR A B &BIMAH, *H-TdR O v A%, Milafist
BRI T A0 LT, A CDA'T MBI aEAiEY
{EDZBM DN, ~BEOHREE ML BRI hicd,
*H-TdR R DA%, MEEOHINI—ERFECIIED T
RhETEh, FEPEREEIAE bW I EATREI AT
(X5).

M. 412 CDA'T MR ERA CDAMT RED X—N—HK
FHICHT D IL-2 EEE IL-2mRNA R OREFME
1t

A= N—FRPBIC L O THIRIC L 2B A0 A A1 VE

ERELFEEIhA LM TS, $AER CDA'T Ml
LA CDA'T #ifa SEB RIGH DN, ZAbLYA + 4
v, Bz IL-2 BEEOE X A AENYRE L. F4R
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Fig.3. Expression of an early activation antigen, CD69, after SEB or phytohemagglutinin (PHA) stimulation in neonatal (A, B)
and adult (C, D) CD4* T cells. Neonatal and adult CD4* T cells were stimulated by SEB (100 ng/ml) (A, C) or PHA (1: 1,000
dilution) (B, D) for 36 hr. The cells were harvested and stained with phycoerythrin (PE)-conjugated anti-Leu23 and analyzed by
Cytoron Absolute. The fluorescence profiles .are displayed as single parameter histograms. The vertical lines show unstained

controls cells.
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CD4*T #ifg & BUA CD4*T g% PHA & SEB #luc & b
#L, LR IL-2 B BERMICRIE L. FER
CD4*T MM diEETIT, PHA FIIIC & - THhRACKL LEV
IL-2 BAEAREDBRH, EEPO IL-2 [EHIS2EHA366
Ml e— 7 ETFTEEYRLAE. Zhici LT, SEB fll it
B HEWL IL-2 EANFESK, LHETRO IL-2 Bkt
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Fig. 4. SEB-induced expression of CD69 on neonatal and
adult CD4* T cells at 12 hr () and 60 hr (&) of

cultures. Expression of CDE63 was evaluated at two
different points of cultures.
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Fig.5. Kinetics of CD69 expression (A), *H-TdR uptake
(B),-and cell numbers (C) after SEB-induced activation of
neonatal () and adult (@) CD4* T cells.

iz EmL7. —J5, A CDA'T M Tix SEBHIBIC & » T
bFBENL IL-2 EERDLTHTH ), HRBMIGC0RME &
EFEFOFEEIEECEE -7 (K6)

wIC, A= —FEABIC & B H4ER CDA'T M & A
CD4*T Mifass s LiEeh o IL-2 iEdE i FTicin IL-2 A e B L
TBH I ERHERTAHIE, IL-2mRNA ORB R » £
RT-PCR &Ex AVTHE Lz, #TAER, AL DEFEKB1
T4 ED IL-2mRNA OREFHALARDHH, 24BEH Ty -2
Wi L. BRI CDAYT Mifa 0558 T3 IL-2mRNA %52 &
D HORHNICRD b, FREIATRERI T BRI TTET
Hotc. =7, BACDA'T Mgz & % IL-2mRNA B, i
HEAMUMMTY - 2 ICE LB ABETET L, 48RRI
FREBMBELT e (RT).
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Fig.6. Kinetics of IL-2 production by neonatal ((J) and
adult () CD4* T cells stimulated by PHA (A) and SEB

(B). The data represent the means+SD of 5 separate
experiments.

A
IL-2 4462bp
B-Actin <548bp
B
IL-2 €462bp
B-Actin < 548bp

Fig.7. Time course of IL-2 mRNA expression of neonatal
(A) and adult (B) CD4* T cells stimulated by SEB. The
expression of mRNA for IL-2 was evaluated using RT-PCR
as described in Materials and Methods. Neonatal and
adult CD4* T cells were stimulated by SEB and the
expression of mRNA for IL-2 was evaluated at 12 (lane
2), 24 (lane 3), 48 (lane 4), 72 (lane 5), and 120 hr (lane 6).
For reference, B-action mRNA-was evaluated at the same
time. Lane 1 denotes molecular weight markers.
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W. FH4EE CD4'T #BE & A CD4'T #EfaD TCR VR L
N— Y=

THRED A — S —FERIC T2 BEARIGE, —BRECHEED
TCR VB L-t— } U —DERE, BIRWERLIZISLEXD
hTWA. HAER CDA'T ML A CDA'T MilRD A — < —
HEIREMROES, TCRVA Lot— 1 ) —HHDERICLD
BETEAMENEBE L. LI, AR CDA'T Mkar
5N A CDA'T #Biasha TCR VB vot— } U =4 #i% iR
+. BEAETH 7 TCRVB Lot~ b U —DFTIL, FHRH
TCEDOHFCEEEL BBV H DAL, o SEB I XIG
THLIND VPl2a OB FAER ERATIRERRET
Hote. L, VB2 2H4IR CDA'T Mhuat, VESb iHA
CD4A*T ffansBbbvicEERRLc. Lial, F0EXLT
HTHD, ZHIZ X hEFER LA CD4'T Mfad SEB IR&EH
DEXHPTEDL EIXELORIHh -T2,

V. TSST-1 RIZIC &3 VE2aT 42D CD69 3T

KT, DX 57 CDA'T Milam 2 — 8 —HEIGEHDOE
2, BED VB Lot— } U — ORRPIFEM(L S OHEOEIC
IBLDTHBDOME, TSST-1 #FHVTHE L. TSSTI
12 SEB A7 FoREABRCTHH, A——HELLT
VB2a O BIRANCHIM, TOEEILEFETLZ L2 ab
hTwa, &hiz, VA2 iZHAER CDA'T Mgl bVl A
CD4'T ORI TELEL L EDHH V-V —ThDH,
TSST-1 HUMEEEIZ A — < —FIEABIC L 24ED TCR VA
Vo= b ) — OEIRMBIE L FET 270, RLIBELTHD
LExbhi.

BNz, ok RIGEOECH, BRK CD4'T Mg
S Y — DTREN RO B L A EN R T A
Wiz, CDA'T fifar o4 —7, A2y —@EEICHT, HE
VB2a B s MR E L. Thhx EE APC
T T TSST-1 & In36RsMErE L, WSS Le CD69 J
BrAfEEL LTRHE L. 714 —7, 220 —TH#ildt VB2a
B ARARIE TSST-1 FIBCRIG L, WEEMELHUER CDEY %3k
SEB L. ZhrxtLT VA2 RO CD6Y FBITE
S, Dl ELBBEPHCSVWTIRAEY) —, 54 =7
CD4"T #ifadbic VB2a D RMIEMIEARZ o T B Z &4
HEIh (E2).

V. TSST-1 FHIc L3 CD4'T MBZHk{L & V2aT #ika

DFERAVEEM

% 6 AMOBE TR H AR CDA'T M, BRAF1—7
CDA"T #Hfa R & T B LE DS %5 VB2a & 3
WL T, ZhICH LT, VBESa BHFROBMMIIZL AL
Fabbhich ot —F, A%V — THRDEIC IS
AN BNRFDBIIBONTH D, VA2 BHIFERO LR L
B TE» -7 (K8). 74 —7 CDA'T Ml TIIEen T
P HIFFHCMREEIEHE I A, IOHERTHLE:
By, VB2 ORGP L BDSh. KoK, BEEREOD
R 7w — A b A MY =L AR — v RRT. B
A8 CDA'T MIRDIZEA ERGELLEDL 4 VB2 &R
BLTWADIKKLT, A&Y)— CDA'T IR TIEATFERS
Pie, FERIE LR E T VA2a ORILT S hPh
WBRBBEDHRTH Tz, -4 —7 CDA'T ML, =Y —

Table 1. TCRVRA repertoires of CD4* T Cells

Expression (mean * S.D., %) of each
TCRVB repertoire of CD4* T cells in

TCRVB

repertoire Neonate Adult
2a 11.8+1.2 8.8+1.8*%
5a 2.3%0.4 2.6+0.8
Sb 0.8+0.2 1.3+0.4*
5¢ 5.9+1.1 4.7+£1.2
6 a 1.5%1.6 2.0+2.0
8 a 3.6£1.0 3.8+1.3
12a 2.2%£0.6 2.1+0.9

Mononuclear cells from neonatal cord blood or adult peripheral blood were
stained with phycoerythrin (PE)-conjugated Leu3a and fluorescein
isothiocyanate (FITC)-conjugated VB repertoire. Stained cells were analyzed
by Cytoron Absolute.

*P<0.001 vs. neonate.

Table 2. CD69 expression in VB2a* or VB2a~ cells by TSST-1 stimulation

Naive CD4* T cells Memory CD4* T cells

Ratio (%) of CD69
expression in cells of

Ratio (%6) of CD69
expression in cells of

Experiment VA2a* VB2a~ VB2a* VB2a~
1 84.9 15.9 74.1 34.9
50.9 9.1 65.5 . 25.2

Naive CD4* T cells and memory- CD4* T cells were further separated into Va2at
and VB2a~ fractions and they were stimulated by TSST-1 independently for 36 hr.
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Fig. 8. Kinetic analysis of cell size and VB2a and 5a

expression of neonatal and adult CD4* T cells. Neonatal

CD4* T cells (A), or separated adult naive (B) or memory

(C) CD4* T cells were cultured with TSST-1 (100 ng/ml)

for 6 days. Fractions of blast cells (A) and the percent-

ages of VB2a* (@) or VB5a* () blasts were examined at

each time period. Figures show the representatives of
three separate experiments.
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Table 3. Activation and selective expansion of VB2a* CD4* T cells by TSST-1 stimulation

CD4* T cells Blast cells/total cells

(mean * S.D., %)

VB2a*t cells/total cells
(mean + S.D., %)

VB2a* cells/blast cells
(mean + S.D., %)

Neonatal 95.0+ 2.0
Adult naive 62.9£18.7
Adult memory 68.0£15.7

67.0%8.6 70.6+10.5
29.5+3.6 49.2+18.8
12.0+5.0* 17.5% 6.0*

*5<0.001 vs. neonate.

Neonatal CD4* T cells, adult naive or memory CD4* T cells were cultured with TSST-1 for 120 hr and the blast and VB2a

expression were evaluated. *p<<0.001 vs. neonate.
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Abstract

The present study was undertaken to examine some responsive characteristics of neonatal CD4* T cells to superantigens
(SEA, SEB, SEE and TSST-1) in comparison with that of adult CD4* T cells, which were constituted with two populations
(naive and memory) defined by differential expression of CD45 isoforms. The cellular responses to superantigen were evalu-
ated by expression of an early activation antigen CD69, *H-thymidine uptake, increase in cell number, and IL-2 production.
Induction of CD69 expression by superantigens was comparable in neonatal and adult CD4" T cells. However, there was a
marked difference between neonatal and adult CD4* T cells with respect to proliferative responses. Neonatal CD4* T cells
responded vigorously to superantigens and proliferative response were sustained for a long period of culture. Intense
responses to superantigens were also observed for naive populations of adult CD4" T cells. In contrast, adult memory CD4
T cells responded only transiently to superantigens with limited cellular proliferation. The proliferation of neonatal CD4* T
cells was associated with prolonged secretion of high levels of IL-2 in culture, which was confirmed by expression of IL-2
mRNA. Additionally, selective expansion of cell populations with specific T cell receptor (TCR) V § repertoire was assessed
in the stimulated cultures with TSST-1, which has been shown to selectively activate T cells with TCR V 82a. It was here
demonstrated that T cells with V 8 2a within neonatal CD4* T cells as well as adult naive CD4* T cells were largely expanded
in response to TSST-1, but such an expansion of T cells with V 5 2a was negligible in adult memory CD4" T cell cultures.
These results suggested that strong proliferative responses of neonatal naive CD4* T cells to the superantigen might be attrib-
uted to selective expansion of T cells with a specific TCR V j repertoire and their profound secretion of IL-2. High respon-
siveness of T cells to superantigens appears to contribute to the clinically salient features of superantigen-related diseases
during the neonatal and infantile period.




