Biochemical Characterization of an
Antigen-Specific Suppressor T Cell Factor
Produced by Anti-Idiotypic T Cell Hybridoma
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1gG HthEARIC B THIE (Keyhole limpet hemocyanin, KLH) #RHTH b, »OBENHEYE (H-2Y) 5+ 5
HTHBERTFESWT, FOE{LFENMFELYRRI. Hi1F 4+ 247 (diotype, Id) BHMEI THB ~1 7Y F—=
(34S-281) 11, BMEVLERIE S BV X ARABIZ B b IEIEM R A Licwad, 1d BB¥ms TR T 5 5 iz—f ot KLH fiffc
Yo TiEMbEh, LEOMHRFEEETL IS, COPBUOAGRFEBRSI A vE e~ 7574, ¥
WRBSIUYHIr~ 7574 —HCTHEHMLE. /o0 5 28FE, HHEEYE T 55 8% sodium dodecyl sulfate
AY 72973 PP AEKKkENE (sodium dodecyl sulfate polyacrylamide gel electrophoresis, SDS-PAGE) & 5 W M3 EE A
BRKBECCHITL, MHRTFOSTES LOSERLIE L. TORR, 5 1d B TR 1 7Y F—<dkoR
FD 4> F gt 22-37 kilodalton (Kd) TH H SE A1 pHE6.0-6.1THHZ VM L. Ehic, ZOMEEY Y LB
I D 1.5x10' % & T LB, —K, B Id BYEME TR A~1 7Y F—<D 2 » v 4 —RNA (messenger
RNA, mRNA) ¥ 5 &y FMERMEKT 1 — b2 HCTUECEAQBRL, HESRN»SEENHREET2HHESE LR L,
SDS-PAGE ¥ V'S BAEKKBELXRHVWLENT, "M 7Y ¥— v bF R I BHELARDOSTFEBIUVSEASR
RULTc, LhEofERiz, ZomMGlRFA—ASE» SRR I h, EOENEE L R TICIIEROES 2 LB L Lt W2 & TR
LCWa. 51T, mHibs LOEFEMEA~M 7V F—~DLhFhhb mRNA 2HitH L, Zhb L3S 2 F+=viah 7
I BEHCTRRENTER LEBABY AT EYV T 27 IAT I FALVESKEECEELILE L. ZoKER, El(L
A FY F=2hE0 mRNA EYTRIFERL A 7Y F—~HROFCH LT, Hik22o0A Ry FARBELTWS
ZENHBILI. LA oT, TABDSB—HDAHEy MCHYTBEGES BRI ORENF I L R T HIEMRA

FTHOARENLDDLEEXDLND.
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FUbpE = O HIENIBEE D R 5\ < 22 D Ml T M
(suppressor T cell, Ts) DM E/FAIC L hFATI TR D,
I, FUREE RN Ts BHURBRWOBENHRELHT 58
FEEORHCEE @B EELR - TLB T ERMBA T
ARV ¥ T, ARt E Stk L-glutamic acid® L-
alanine®-L-tyrosine' (GAT), -~ 5 v 4-hydroxy-3-nitropheny-
l-acetyl (NP), azobenzenarsonate (ABA) ¥ L O% keyhole
limpet hemocyanin (KLH) 7 & O HUFRE & TG —F » +
DI T h, REIEEOMEEERHCEEORES 32
Da1 7D Ts BEGTEZZEBHEHLNC IR TERY. Z0D5
BD 20, VIFEREEERETDA T 4 4+ 24 7 (idiotype,
) BB Ts &, Zh LNV 72 —HELPETHH 1 7 4
A & A 7" (anti-idiotype, anti-Id) ¥ Ts TH b, FH & & #4H
F—Fy PO ECT, HEERNCEENHRYET
LMEEELENTS. ChSOMENA vF a—%—-Ts &
R ADERL, 35 12R=7 227 &—Ts ERiTh, =
DA FOTHIINEESELH T L0 2b LT, HIE
FERNCERENHR LT IR VCIEEECEELTnS. &

B, 5 Lo o ilBhe Id B Ts B X O0H-1d B
Ts HHSWENBIMEINT (Vv 7 4+ 5 A v ; suppressor T
cell factor, TsF) W & - THREIN, ZOHFINFIZL » TH
G BV L BN AT AARIARET A L LW
BnkilcoTuab.,

R L DT LNV THAT 5709, 41k KLH %
$3¥ Ut C57BL/6 ~ v A Hik DAk & BW5147T Kol B
& A X8, KLH R0 TRl S 7Y F— =% {F
LY, ZhoDAT 7YV F—~RREL2ODXA TDA
vF . —+4—-Ts, 2% h KLH #2107 Id BH: Ts ~1 7V
F—v (345-18) BLI U th MM v 7 2 —EkxH+
BHH-Id B Ts ~1 7V F—= (34S-281) % (A% L8, 1d B
# Ts ~1 70 F~=i3 KLH #&fExETr0cn L, #i
Id B Ts ~A 770 F— =ik KLH #5885 fFicicwd, o
MitakE R KLH &2 FTH5LEBL2HREY. Tk,
34518 DEFJE R, HE KLH) RN »DEEHOHEK
(H-2") xR LABEEYNET ST, 7 2 —F 7 TsF

(KLH-specific TsF; TsF) 39X h, = 0EFH, kit

Abbreviations : Anti-Id, anti-idiotype ; DNP, 2,4-dinitrophenol; 2-DE, two-dimentional gel electrophoresis ;
GAT, L-glutamic acid-L-alanine-L-tyrosine; Id, idiotype; IEF, isoelectric focusing; Kd, kilodalton; KLH,
keyhole limpet hemocyanin ; OD, optical density ; OVA, ovalbumin; PBS, phosphate buffered saline ; PFC,



YMETHRTHHEMEBE LMK (plaque-forming cell,
PFC) B MEIGIC BT, £ A B I OCRBREATD,
2,4-dinitrophenol (DNP) 1233 % 2k D 1gG Bk £ = M+
BZERMLMZR T, I, @ TsF i 45kilodalton
(Kd) & 28Kd @ 2 KD AR Y =75 N LRI, 45Kd D
P HERARED D D, 28Kd DT -] B S T CRENMR
MEEETDHZENT B LIS

—%, H-Id B% Ts ~4 7 U F—= (34S-281) i@ 3 -
DORABC B b (] H OMIEITEM: %2 bR X2y, 345-18 sk
KLH %81 TsF 2 3 MEIEREL2E T2 020D
KLH #ifk (#i KLH-26 #ifk) THEMLSh, HFLWIHETF
(TsFy) % EEAE L, FEATFELT & HFERNDDEENR
RERTHEELOMGIET S LS M o7, L
L, =@ 345-281 04T 5 TsF. D4 FHEZBIIGELEHLM
CERTWEW., 22T, Z0 TsF, O&(LEMBIE R L5
Wkt b, ER(EI i 345281 Nt T U ¥ — v R MG
WTHEELICH, ZO&ETTY TsF, EAEI LR T, &
D TsFAZ & » TH KLH IgG HitABEELHIGI I h 2 = L 2R
L. ZhILEE# L Lo TsF BT 210 hic b E8BK
ROMOEABED 2V X 13— 3 vEBIT A DICHEERLE
Flisz L Th5B.

4E, H-1d Bk Ts ~4 7 ) F—=hboMEh b TsF,O
H{LZRENS L O L0 FENBN 2T > D THRETS.

MEE LTFHE

1. RE®Y

C57BL/6 =& 2 (FEMABE AR H-2Y) % X U8 BALB/c
< v A (FEEBEAME H2Y) (BR= A= Ly —, ) 208
AL,

. &

Keyhole limpet hemocyanin (KLH) (#v € 7 & = X— ) v
7, v, =g, kE) X Ovalbumin (OVA) (v 7=
#, ev g r, kE) 27 LH Y FTERAER 2,4-dinitro-
benzenesulfonic acid & # v 7V v 7 & 4 7z (DNP-KLH,
DNP-OVA).

0. MR THERNATY F—~

~ v 2 Ml EMA (BW5147) & C57BL/6 = < KLH #i
W TR E ORE L ER LA, Id Bl Ts ~1 7V F—
< (34S-18) I X OHi-Id BB Ts ~4 7' ¥ F——= (345-281) %
10% & > M R fuiE ¥R in RPMI 1640 $538W (¥ 7 =2, 75 v F
TASVEF, KE) wTERLL.

V. #-1d BBMEHDEI THERNA 77U F—< D FEMAL

H-Id Btk Ts ~ o 7Y F— < OREM(LEIT, fEROITEICHE
Syt 1x 107 B0 34S-281 MfR% 3x 10°(@D 345-18 i
MHBEEEE KLHTSF) 5 WikE/ 2 v —F 4
KLH-26 #ifk (1 pg/ml) &£ 4T, LB EOH, HE LT
KLH-TsF, &% x4t KLH #ifk 2R o bk &, 10ug/ml v v A
vRY v (=), Wpg/mle b b SVYAT =) v (¥ I~
H) BLIOI0PM A Fransyv (v 7<) ¥inc i
7 RPMI 35389 Cis3% Uiz, T2ReREF D38 75 % IR
L TsF: & LTI ET 7.

V. T B F OISR O RIE =

HHIES: ORBERER D IS HE 5 720, C57BL/6 38 L O
BALB/c = v A xh£h 100 g & DNP-KLH & %\ It
DNP-OVA % 1X10°0EBEE Y 7 # v (TEMBHEFH, T
¥E) LHICRBERET. ABB RS0 <y A DM A R
DH LT BRI S L, ZOMME (1.6X10° %4857
L— } (Coster 3548, 2 —2x & —%k, ¥ v7 VU v ¥, KE) %
WT109%FRMEI{ L ~ B mEE ER N RPMI 1640 %% 0.4ml &
0.01%g/ml @ DNP-KLH # 7zi% DNP-OVA % ji 2 C
Mishell-Dutton 55#5% (37C, 0.59% CO;) o5 HWEE L
fo. BEBAMARIC L0 KLH-TsF, & & {55 % Lg% 200/
well fnk, MEIEMEE DNP 25 » 7)) v 7 X RMmR %
FA\7z#0-DNP 1gG PFC HCHIH L. 7ok, SHEARCO
HHliEr %, SR EECS TR 5 IgG B A IGIRE M 050 % Ml
FRTIRESY 1 B Lic T, 50% MGl % R4 HIRBEOM
e BEATERR L.

V. rvnv o574 —

7m= 57 4 =BT ERILTXT Pharmacia fast
protein liquid chromatography (FPLC) system (7 » L= > 7
LKB #, v72x5, Av—Fv) #EHLA.

TEMEIL 34S8-281 A 7)Y F—~DREHERE (159 » ML) %,
Mono Q &1 # vZZ#» 5 o AVCHE L, WHET OB
i ot. ZoEOHMEIESYY R B THlEL, HEE0d
B (B2 EFEI0Y » FrAHY4) & & 5 Superose 6 7 5 A
HHOTHAEAE T 7. $h2, BA 4 v 5 5 A TOHHIE
HOBADEDO—LEHANC I <7 5 h > v (Mono P
#FAER) 2T o7, BB, FAFEERE THRREY Y T
BHOHE BEEEELEY » MY 2HMHIe T T 4 -
TR L, sodium dodecyl sulfate RY 727 VA7 § ¥ &L
E K B By ¥ (sodium dodecyl sulfate polyacrylamide gel
electrophoresis, SDS-PAGE) & T o L7z, B4 EILE HICE
SHCEH IS, ThZThoIHEELE L. Ei, 5
BElzEFhAEOERIL, dual beam flowthrough UV-absorp-
tiometer (Single path monitor UV-1, 7 > /<> 7 LKB #)
AERAL, 280nm OWEENHEH LTz,

A AT e~ 757 4 — iEYE(L 34S-28] ~ A
7Y F—=DEEEFEY 20mM Y AREE®K pHT7.0CTEN
L, 55 UDE UEETIC TE#{L L Mono Q prepacked
column HR5/5 (W% X874, IM NaCl #& % 20mM + Y
2@ pHT.0C Iml/min OEET OM 55 IM DERAR
CTHEH L.

B Zmu=t7sHvvS Mono QKA A vH T L THIK
FEWAE Li-oBEO— 3%& L 50ml #X4) % 25mM Y
AW pHT. 1 TEVE, REH®E TFH&ILL 7 Mono P
prepacked column HR5/20 23 L, Polybuffer 74, pH5.0% fh
Hge LT 0.7Tml/min OFEETCHEH L. £70ED pH %
pH » — % —F 8E (3%, ®H) THIELX.

© #AEE: Mono Q B4 4 v 5 4 Gl L HIkIER:
RETHSEY, HOHLDY VERRE S K (phosphate
buffered saline, PBS) 1= C¥#5{k L 7= Superose 6 prepacked
column HR10/30 % F\~T, 0.5ml/min OHEE T VB %

plaque-forming cell; SDS-PAGE, sodium dodecyl sulfate polyacrylamide gel eiectrophoresis; Ts, suppressor T

cell; TsF, suppressor T cell factor
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DO HHZe< b5 74— MonoQ XU Superose 6
7o THELYL, HHEELETLHE0.1% Y 704w
Beskint, ThxkdohUD0.1%B PV 7 A+ e BBEER
K TEH{E Lz Pro-RPC HR5/2 column IR E X €706,
0.1% MV 714 rEBEEL T = b Y ABKER T
(0 BT5% DEHAAED), 0.5ml/min OEETHH L.

VI. Avt 2% — RNA (messenger RNA, mRNA) O

HEMHMBREAEGR

mRNA DO#iH 1z Chirgwin @ HEICH - 72", 1X10° D
Id B Ts o~ 1 70 F—<#lilad 2 2iC i), —HIdERKT
(FEFEM(L), fhAize ., 7 2 —+ A8 KLH Hik© GEM(L) 1
vFaN=v g VLl R LOWEREA T P
Mix Fh Fh AM guanidinium thiocyanate ¥¥# T+ £ &
F— 1} L, 18G EHET DNA #EWi L. mesx— b Lic
BHE 5. T CsCl icERB L, A 4 v 7 =— % —HITACHI
RPSA0T (AYZ, H3) T 36000rpm, 20°C, 120, #EC
¥R o7, RNA RSB AY 7 =/ ~ /7 am gl .
MEWZTHREALLE, £V dT-err—25 5 AIZHL,
% Lic mRNA % 10mM Y @& pH7.5THH L.
ZDKD mRNA ORI IR TH -7,

109g®y T 4.0
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7€y MERRMERT 1 & — } i3 Pelham O HETHE L
o SRENERBELUTO L 3 fFoie. MRAMEKS
Te— P47 4pl & Ts A1 7 ) F—<®D mRNA 3ug #&
LRIGRIZ 216 £ Ci ¥S- 2 F4 = (154 Ci/ml, 7~ » L8,
Ry FvHayv7—, KE) 2EAL, 30C, 1A v+
N— g v Lk#, 20mM ethylenediaminetetraacetic acid
(EDTA) IC TGk, 1k 7. mRNA FERES DR RABSIE M
¥, mRNA 1 pg ot L 3x10%cpm TH-71. %10,
mRNA FREHOMHIE L A-B 00, FEBAF+= v
T, MEROEMEAENETT 1.

VI, SIS OMEH T iR F O

ERRENSREYS OB 5 & THE LA IEIEE %
BT 54 HE% SDS-PAGE"™ % 721288 A B Kkt (isoelect-
ric focusing, IEF)" 2 Tt L7=. SDS-PAGE ® 4 A% lem
MR CUIF L& 4D AT £ % 2001 © PBS & 31z B
Fa— 7 AR, 128/H, 100V OBFETESNCHE Lz, *
D, BBtk PBS THE L7, B2 ARERYE 2
THE Lz, s L2238 B D 7 o & o RIC 31T 5 BRI 50
wl/ml (20l /well) & L7z, IEF O # L I2FE lem DA 5 o
AL, 37C, 125, 200 DEBAKTA v 2 N—v g v
L. Zhbohitigs PBS THEF LK, FROLEER
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Fig.1. Fractionation of TsF by chromatographical steps. Each fraction of every chromatography was tested for its suppressive
activity in the in vitro anti-DNP IgG PFC responses. The activity was expressed as % suppression of IgG responses (hatched
column). [AJ Anion exchange chromatography of Mono Q@ column (HR5/5). The concentration of NaCl (broken line) and
ODus (solid line) are shown. [BJ Chromatofocusing of Mono P column (HR5/20). The pH gradient value made by Polybuffer
(solid line) was determined in every fraction. [CJ Gel filtration of Superose 6 column (HR10/30). Molecular weights were
determined by standard proteins, and OD (solid line) is shown. [ D] Reversed phase chromatography of Pro-RPC column
(HR5/2). Concentration of acetonitrile (broken line) is included to show the gradient pattern.
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K. ZRuEAKY T2 VILT 3 BAILBERKE)E (2-dimentio-

nal gel electrophoresis, 2-DE)

JEP4 pH BEVE Kk BED it O'Farrell 1I26E - 72, —
Yot pH3.56—10& pHE—TD7 v 7 4+ 54 vERI%EEN
W, pH BELE(FE Lo, SMRE S 4 KEY 3041 (mRNA
0.45p g ITAEM) %, BREEK (9.5MIRE, 2% NP-40,
2% TV I xF A4V, 5% 2ANDT VxS —)30u]l L
&L, 500V C 4R, BEkB L. —&kTixy 1y
SDS-PAGE RUBRHEEIRIC 1 K], 37CTA v o X— > g v
L7k, Bt T T SDS-PAGE (12% # 1) 4T -1, v
Wha &7 — v /BERR/ ) 2 oV EEER/K (30 110 010 1 50) CE
ZE L, EN'HANCE (New England Nuclear, £ b v, KE) T
V=% I L, A— 3P 757 4 —icid Kodak X
Tanh (XARS, 1 —~Ar=xvaRy s, nFzRAX—,
KE) BIOA vFve7 1Yy —wFHALE.

X =}
[. EH{EI-1d BatE Ts B3k TsF, ORBFEERICET 345
L3 C10T: i

FUR DNP-KLH IZ% 3% =% #ii-DNP 1gG stk 2+ 2R
BENTOERREZACT, A-IdBYE Ts XvELERSD
TsF, D MEIEME O RS2 H <7 . DNPKLH » % Wiz
DNP-OVA %% L7C57BL/6 Dfifa% X 0 DNP-KLH T
5 Uiz BALB/c =2 A0 Rie, Bk L i
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Fig. 2. Specific suppressive activity of TsF enriched by the
Mono Q column. With 151 of culture supernatant from
activated Ts hybridomas as starting materials TsF was
enriched in 1ml and the activity was assayed as described
in Materials and Methods. Various doses of the Mono Q
fraction 17 was added to the culture of C57TBL/6 spléen
cells primed with DNP-KLH (@) or BALB/c spleen cells
primed with DNP-KLH (O). Data show % suppression of
anti-DNP [gG PFC responses. The mean PFC numbers
and standard deviations of control response in each group
were 1510+20 (DNP-KLH, C57BL/6) and 80001140
(DNP-KLH, BALB/c). TsF activity was enriched about
1200 times in this particular experiment.

Ad BBt Ts ~A 70 F—~ DR LR MEYE X THRML,
TYBINBUR R A I % 7o, $#-DNP IgG $ikE£% PFC 1o
TRE L. #1RTML, DNP-KLH T4 L7 C57BL/
6 Mk AV Ba, HEEREMOH-DNP IgG A mi %
Ao, DNP-OVA 4 C57BL/6 % X 08 DNP-KLH 4
BALB/c H#l % B2 BE TR A 7Y F— <838 i
Lo MEAMERRS bhlth o, ZTALOZ &iX, #i
-Id Bt Ts B3RO MR 723 5 R4 R4 3 X OB (B W Hy S
PETAHAERRLTCWS. iods, FEFEMRILIRECOH-Id B
Ts ~A 7Y F—<DR#E I EEC S B8y 5 2 7
LR

I. TsF, D&{bEAa04E &Rl

KLH # R TsF, 04 (b2 O MT L e 2 n< b 7
FT7 4 ~DFEEHNTRI o, MOEERECH-Id B
P Ts N7 Y F—~riERL, TOELHYETRS 4V
Xrw< b 574 L, TsF.ORMBErRAL. IM
NaCl © OM 725 IM DEZHEAR L AVWCEHETV, &
@ (Iml) % PBS THM Lictk, £+ 0MBIEEYIEL
7o, 1A CEHAE & 280nm O W E (optical density,
ODw) ¥ & 0Y PFC &% U 7o #1-DNP 1gG 25 4= 316 (S #40)
IRT. TORER, SELT EEE0.8~0.85M) wE 7 TsF %
HERERD, TODFKRIE 2 RTM BEHBRELRL
To. ¥, BA A vEBEH S 2w L b, TsF EMITER LFC

Table 1. Specific suppression by TsF derived from the act-
ivated Ts hybridoma

TsF Anti-DNP 1gG PFC/10® Culture Cells®
((S:ulture ) .
upernatant C57BL/6 BALB/c C57BL/6

ul/ml DNP-KLH DNP-KLH  DNP-OVA

None 1370£160° 2130260 790 %110
400 110420 2200+ 140 670+ 20
200 370+160 2690100 83060
100 45060 2250140 770+ 180
50 112040 2150 %230 880120
25 1320+310 21304220 83060

a. The assay for TsF activity was described in Materials
and Method. Various doses of culture supernatant from
the activated Ts hybridoma were added to the culture of
C57BL/6 spleen cells primed with DNP-KLH, with DNP-
OVA or BALB/c spleen cells primed with DNP-KLH.

b. The data show mean PFC numbers+standard deviations.

Table 2. Enrichment of TsF by several chromatographical

steps
: : Total Specific : . Recovery

Pursliticatlon Activity®  Activity® Purification = & OTSF

€ps 18) (U/protein)  (fold) (%)
Cult. Sup. 1.4%x10% 2.1x10% 1 -
Mono Q 9.2%x104 2.6Xx10° 1.2x103 66
Superose 4.1%x10 1.7x10° 8.1x10% 29
Pro-RPC 1.4%104 3.1x108 1.5%10* 10

a. The end point of suppressive activity was determined by
functional assay with various doses of samples in the iz
vitro secondary anti-DNP 1gG PFC responses as described
in Materials and Methods. One unit(U) of suppressive act-
ivity corresponds to TsF giving 50% suppression of anti-
DNP 1gG PFC responses of C57BL/6 mice. 4.6 liters of cul-
ture supernatants were used sa starting materials.

b. Protein concentration was determined by ODaso.
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%L, 12006510 B S hic (& 2). RIZ TsF, %8 Sx e+
B, BAAVERD S ATHELLSEITO —H T,

MonoP A7 a2 r= b7 30 v 2% fFotc. KIBIC
pH SEL & $1-DNP IgG PFC o %kl x R L. 418
(pH6.0—6.1) TEICMHIES 2 BD, +OMER R I EE
REhOBEMMENEE LT, E5K, TsF,08F&%
YOIEBEER L O SDS-PAGE 12 X il L7z, Mono Q # 5
ATHT I FELTOEB % Superose 6 H F 2 1hid, &4
DI 2 TUE L. B 1C WR3a0 < 408 151 SIS #: 4
B, TOZEDSFEIIEEEES LB LT, 2275 37Kd
CHYTSEEX DR, 2O AR RS By
AL, MENEM IS LR LS00 B S h T\ (B
2). I TsF {EM: %35 Superose 6 5 5 & TOHE 5% X
DIZHH I e b 757 4 TR Lz, HHIZ7 2 F = b
VVERBERARIC TT > 7. BRYR 1D R+, Hms
RECHES BLVBIEDDR, FOT7 € F =} ) AREEIL
16~22.5% T - 7=, HHIRRIZR 31mmTn<, ik b E(E
R R A LT e, 7z, MBI & LR L,

1500051 BkE S hle s, ENRIZI0R I T E e -1 (35 2).
Z 0 TsF {EMEETH0EO R O—E T SDS-PAGE # 77
W, Fk lem MR CEIET L, BRI # A0 5Dl 2 R

%
100

50

% suppression of anti-DNP IgG PFC

, T ¥ 1 T 1
0 1.5 44 133 40 120
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Fig.3. Specific suppressive activity of TsF eluted from the
Pro-RPC column. Culture supernatants (50ml) from
activated Ts hybridomas TsF was applied to the Mono P
column and further fractionated by Pro-RPC (final volume
0.5ml). The activity was assayed as described in
Materials and Methods. Various doses of TsF were
added to the culture of C57BL/6 spleen cells primed with
DNP-KLH (@) or BALB/c spleen cells primed with
DNP-KLH (Q). Data show the percent suppression of
anti-DNP IgG PFC responses. The mean PFC numbers
1+SD of. the control response in each group were 1350%
230 (DNP-KLH, C57BL/6) and 1550450 (DNP-KLH,
BALB/c). The suppressive activity was partially lost by
the treatment with organic solvent used in reversed-phase
chromatography.

o, BN OMETEN A ABClE Licl 25, BT (H
4) BLUFRLTORMT, &bHHIENY 25—34Kd 1
YT 7AW A BT,

Il. HBRENBREYOLEYENEY

EMREAARRTER LI EY DEYSME Y, R
PI T 18G HUEREERETRRAM Lin . & HE(L 38 & OTRIEM L
1d Btk Ts ~4 7' ) K~ 5Hf87% mRNA &3 ) = dT-&1
B—AXZATHEHEL, poly A %E T2 mRNA #RBSHT
B L7z, RBIWRT LS, EHIL Ts 25 OBRESH DX
DIEFERRRL, Lad, DNP-KLH G4 L# C57BL/6
DEMIEE e BAC R Hh, DNP-KLH 4% BALB/c
Bl ORTRIAMENIR Shieh » . ¥, JEFEM(L Ts 2
& OFIRES TRHBIEIL 2 Bdled oty LLED T &
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Fig. 4. Suppressive activity of TsF eluted from sliced
SDS-PAGE gels. TsF was enriched from 4.6 of cuiture
supernatant by passing through the Mono Q column (see
figure 1-A and 2), the Superose column, and the Pro-RPC
column. One tenth of the final volume (G50ux 1) was .
subjected to SDS-PAGE (15% polyacrylamide gel) under
reducing conditions. The biological activity shown as
percent suppression of anti-DNP IgG PFC (hatched

. columns) was tested on the materials (1x1/ml in culture)
eluted from every gel slice as described in Materials and
Methods.  Fractions correspond to molecular weights :
more than 80 kilodaltons (1), 80-46 (2), 46-34 (3), 34-25 (4),
25-19 (5), 19-14 (6), 14-10.5 (7), and <10.5 kilodaltons (8).
The mean PFC numbers+SD of the control response in
each group were 2050+ 160.
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Table 3. Suppressor activity of mRNA translation products
of Ts hybridoma

Anti-DNP IgG PFC/10% Culture Cells

Translation

Products ® Activated Ts mRNA Urﬁc%\ig%\?g
pl/ml C57BL/6 BALB/c C57BL/6
DNP-KLH DNP-KLH DNP-KLH
None 2300£400* 6190580 2330400
10 350+220 5550%100 1890+ 640
3 610+220 5880+ 680 25201600
2210160 6000440 3070680
0.1 2050+470 62501190 2250880

a. Messenger RNA (1.5 ug) from activated or unactivated
Ts hybridomas were translated iz vitro in 100 gl of the rab-
bit reticulocyte lysate system. The activity of mRNA pro-
ducts was assayed in the in vitro secondary anti-DNP PFC
responses as described in Materials and Methods.

b. The data show mean PFC numbers+standard deviations.
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fo. ZABDRAR, FEFES TH LR IEIEY L & T 5 4
DHTFEBIVEBEA L —HK LT

% =

FUR (KLH) #RHHh>BEMMR (H-2%) 2537 1gG HikE
£ REMGT D TsF, OE(LEEHRICOVWTHET L. Z0
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Fig.5. Biochemical analysis of in vitro translation products from activated 34S-281 mRNA by SDS-PAGE [A] and IEF [B1].
Thirty microliters of translation products (equivalent to 0.45 4 g of mRNA) were applied to SDS-PAGE (12% polyacrylamide gel)
and IEF. Biological activity shown as % suppression of anti-DNP IgG PFC (hatched column) was tested on the materials
eluted from every gel slice. See Materials and Methods. [A). Fractions correspond molecular weights ; 0-13-kd (1), 13-17-Kd
(2), 17-23-Kd (3), 23-31-Kd (4), 31-40:Kd (5), 40-54-Kd (6), 54-T1-kd (7), 71-98-Kd (8), more than 98-Kd (9). The mean PFC
numbers+SD of control response in each group were 6800650 [LA] and [B]).
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Fig.68. Autoradiograms of 2-DE on in wvitro translation
products from activated [ A} and unactivated [B) Ts
mRNA. The arrows indicate the new spots appearing

after activation. See Materials and Methods. Molecular

weights and pH points were determined by standard
markers.
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Abstract

We describe here the biochemical properties of suppressor T cell factor (TsF,) released from an inducible anti-idiotypic
T cell hybridoma (CS7BL/6 T cell XBWS5147), which mediates antigen (keyhole limpet hemocyanin) specific and genetical-
ly (H-2b) restricted suppression of IgG plaque-forming cell responses. This secreted factor was purified by several chro-
matographical steps using anion exchange, chromatofocusing, gel filtration and reversed phase columns. We examined the
suppressive activity by in vitro functional assay in each fraction of chromatography and in the materials eluted from gels of
sodium dodecyl sulfate polyacrylamide and isoelectric focusing. Through these purification steps, we determined the
molecular weight (s) (22-37-Kd) and the pl point (s) (6.0-6.1) of this factor and obtained 1.5X 104 times enrichment.
Messenger RNA products of the hybridoma translated in the rabbit reticulocyte lysate system were similarly examined, and
the functionally active molecule was seen to migrate to almost the same molecular weight (s) and pl point (s) range as those
of secreted TSF. Based on the above data, we speculate that this molecule is composed of a single chain, and is biologically
active.. Comparison of autoradiograms on in vitro translation products between activated and resting hybridomas by two-
dimensional gel electrophoresis, showed that the molecular weights and pl points of two spots newly appearing after activa-
tion, were concordant with the data on secreted TsF, suggesting that one of these two spots represents the functional
molecule which causes antigen specific and genetically restricted suppression of IgG responses.



