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a| e
cel o q’f:" "“"acbogg %'ém‘.’x.f;ti;aﬂon oﬁ?‘%m f{g&'ﬁ ) @{L%E of &1}’2?1 #ﬁigﬁﬁe
. | thele
not be di stofogts a‘i:h meauezlaée a&eésheﬁemmm tmfamamrana@mbedecﬁ ot thk helperTcell
popul ati es. maTbmanc»es"pmrmramet disensd camprdi pean iercebd_GF belubr tToceﬂalmbld,soam tr
ver e next atipn oAg thampayiically effegiiveameynt of QKT4 sy ?r'ogg’t 6"’&%’@ of s“""

ri I

popu! a;inzné’g}?% ﬁ%&}ﬁﬂéﬁmﬁﬁf&?ﬁ@f{%‘%ﬁéﬂicespon R0, o e B0 v

fashion n M.C agalnst Laz 156. 40 It shoul d be noted, homever that the

- OKT4 cells fromtwo of six individuals tested, although prollferatlng
significantly in MC, incorporated |ess 3H TdR than .their respective
OKT4[err] subset (data-not shown).- In contrast, prollferatlve responses to
"sol ubl e astigens provided the clearest dlstlnctlon bet ween the subsets. In
~all cases tested, the OKT4[err] T cell subset proliferated well to the.

sol ubl'e antigens, tetanus toxoid and Herpes-Zoster, whereas the OKT4- T
cell 'subset was virtually unresponsive. 45 Table | V- shows that the OKT4
subset ofep T cells cannot -generate nuch, if any,%gytoly5|s when it is
sensitized alone in M.C. Thus, although the OKT4- T cells becanme ' :
cytotOX|c/effectors in the unfractlonated al1osensitized T cell populatlon
by itself it could not be induced to mediate CM. despite its response in
M.C. Morggver,- when the OKT4[err] popul ati on was sensitized in M.Cin the
absence of ‘the OKT4 T cells, -they could nedi ate a noderate, but. ' :
significant, Ly5|s in MLC. Fbmever;_the-reconbined m xture of OKT4[err] 50
and OKT4- T cells effected a maximal cytolysis, not unlike that of the :
unsepar atggd T cel | popul ati on. These findings denpnstrate that the OKT4-

"~ subset .cannot effect a maximal cytotoxic response al one, but requires help
fromthe OKT4[err] population. This T-T interaction is analogous to the T

cell help provided by the [err].T cell subset-to the TH2+ T cel | subset |n::_-'

generating maxi mal cytotoxicity. According to the present invention there
.~ are provided a hybridona capabl e of producing antibody 55 against an
antigen found on essentially all normal human hel per -T cells, a nethod for
pr oduci ng tth'hybridona,~nnnoc|ona| anti body agai nst an antigen found on -
essentially all human helper T cells, nethods for producing the antibody .
conposi tions for treatment.or .di agnosis and net hods of di agnosi s of disease
~enpl oyi ng thi's antibody. Al though only a single hybridona producing a -
~single- nnnoclonal anti body agai nst human hel per- T 60 cell antigen is
descri bed," is contenplated that the present invention enconpasses all
'nnnoclondF antlbodles exhibiting the characteristics described herein. It
was ‘det erni ned that the subject antibody OKT[err] bel ongs to the subcl ass
lgGerr], which.is one of four subclassestof nurine IgG These subclasses
- of |nnunoglobulln G differ fromone another in the so-called "fixed"
reglons -al though an antibody to a specific antigen will have a so-called
"variabl e" region which is functionally identical regardl ess of which 65
subcl ass of imunoglobulin Git belongs to. That is, a nonoclonal antibody
exhibiting the characteristic 10 ' '



T S

07018 794 described herein may be of subclass Igderr], 1g@a, |gder i:

l+or 1gderr], or of classes 1gM 1gA or other known |g classes. The
~differences anpng these classes or subclasses will not affect the
| selectivity of the reaction patter@_(ﬁa.m anti body, but may affect th
iy further reaction of the antibody wth-other materials, such as (for
¥ exaypl e) conpl ement. or anti-nouse antABBdi es. Although the subject antibody .
'is specifically 1gd err] Mopgclqnal antipodyreactiyity;aad prasatienant i bodi es having the
patterns of reactivity illustrated herein are incl udgshowbhdniahidoligs Subj ect
i nventison regardl ess of the immunogl obulin class @Tisubcl @K% t 0 wakrh t hey . .
bel ong. % feachdly Witht| uded wi t hin the subject invention are nethods for . . .
prepari ng taieMR ol sampie? bodi es descri bed ab3¥* enpl PRy t he Ffori donm
techni que pdibkisiireadderd (1086MbiGs) A though only one exappl e of,a hybriggma is. -
given fgerein, it is contenplated that one skilled in the art could follow
the i muni Besiphesl Nullcelsugd sampleshd sel ect i on met hods2%r ovi de@%her ei r2gnd -
obtai n ot hﬁ& hg‘gr-i*gé)mas cgpab’l e of producing anti bos.i es having the -
reactivity WRAPAE &F PSS described herein. Sinde Phe i ntirWdual 8fori dona
pr oduch ef iy Witknown nouse nyel oma cell line and spleen cells froma known
speci es of TemoEE lyephatiotLetiemiauBtdask) | denti fired excapt by+pgfapence to the .
anti body produced by the hybridoma, it is contenplated that all hybridomas
produci ng GAtEphatialpykgmia8 cpeslct i vity characteristics descri bed-above -
are ingl udga W, ti subjeci . hnvention, as are nethods for .nmaking
this ;yrt\]’t,i bggg/mé’%gllk’@§ﬁaktgﬁg§ﬁ3]ﬁ?ogﬁa -Furt her aspects of the invention are .
met hods of Bdhragio aiphatf LedkesrinBecas®pl Ooyi Nng t he nempcl®mnal anti body ©KT4 or
any ot her nonocl onal anti body exhibiting the pattern of reactivity provided .
her ei n,. ThE°¥U#eECH anti body” may be used to detect type 11 acquired -
agameg| oby_hém,g@a,.lw1 reacting a T cell conpositiqn from af individual wth
OKT4 anti body. Hel per T cell absence or deficiency will be indicated by 20
the presence of |e€&8than 55% of the total peripheral T cetl popul &ation
whi ch reacts with OKT4, This test nmay al so be used to'detect helper T cell
def ect¥ or excess_e‘sazdgher ally. Treatment of hel pert T cell Tancers fay be
--acconpl i shed by adgjpi stration of a therapeutical lyy effective anount of
- OKT4 anti-body to an individual in need of such treatnment. By selective
- reacti on wgGhSubedegser T .cell antigen, the effective&anountigsf OKT4lg&ati body
wil | r'??ducg.trl'e excess of helper T cells, thus aneliorating the effects of =~
the hel per “¥™EETI™ %398R i gnancy.. Autoi mune di sease caused by an eXcess of
hel per T cefbm pilehtddged 2DRordthsedt@delty admini stration of a therapeutically -
- effective aOmaindd fafm OKHRALaas, ISty Eatben GanicadCented Badell ilinesriae2b6pi56s00Cand SB o
' treat ntormbtairpy Sy Festein-Bartvinys trgnsformation pthussmperiiheiabiheelis enddiuPs EM.dp7 B tand e
amount s "f! ﬁi?'llfh%f’?'lidﬂ&'fﬂ"ﬁ PEMPxt ur e wi t h-di agnostical ly or I
‘phar maceuti cal l'y acceptable carriers, respectively, are.also-included
within the present .invention. 30 35 40 45 50 55 60 65 - 0 018 794 TABLE |
Monocl #nal "anti body -reactivity and properties. Mnoclonal antibodies 5 A &
OKT1 OKT3 - OKT4 % Reactivity Wth: - ' )

50

55

. 60

65
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to Laz 156m E/T ratio: 20:1 5:1 20: 1
«5:1 Unfractionated T Cells o 40+ -
" 11.9 10 Unfractionated T Cells : : 44 24 %
25 . ‘13 treated with- G<T4+G’ ﬁﬁ:4 T Cells ' '
i6 EE 3 ~ 10.9 G&fi‘?ieg:r Cells - . '
26% 14 - 18.3 _ 12 3 O<T4[err] and OKT4[err] T CeIIs[err][err]
48 . 31 31 16 20 - [err]=S.R less than 20%in all cases |
and S.D. less than or equal to 10%at all E/T ratios. Lysis by unsensiti zed_ -

T cells was | ess than or equal to 3% for all popul ations tested. _
_[err]_[e-fr]:G<T4[err] ‘and "OKT4[err]. reconbined at 1:1 ratios. Clains 25 1.
Mouse nonocl onal .antibody which (i) reacts with essentially all normal
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50 comprises the steps of:

i) immunizing mice with E rosette positive purified human T cells;
ii} removing the spleens from said mice and making a suspension of spleen cells;
ili) fusing said spleen cells with mouse myeloma cells in the presence of a fusion promoter;
55 iv) diluting and culturing the fused cells in separate wells in 8 medium which will not support the
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v) evaluating the supernatant in each well containing a hybridoma for the presence of an antibody
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vi} selecting and cloning hybridomas producing the desired antibody; and
60 vii) recovering the antibody from the supernatant above said clones.

1a. A method for preparing a monoclonal antibody according to any one of claims 1 to 9, which
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i) immunizing mice with E rosette positive purified human T cells;

65 i) removing the spleens from said mice and making a suspension of the spleen cells;
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