2113715,PROCESS FOR THE PRODUCTI ON OF HUMAN MONO- CLONAL ANTI%E% '
presedt Upyvention is concerned with.hybridoma cell lines and f f5r
pr odyci r{u \hem as well -as their use for producing particul ar substances
: e\anti bodi es. H'ybridoma i.s the termaoolied to cells formed by
fusijon of”5 an "inmortali zm&';_cel I n particul ar n%/eloma cell) to
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parti substance (e.g. a |ynphocyte cell to progdyce ang bodi to form
a hybrid These hybr hésPE%?“Se‘@’@l"@& b SaRANCYTHREIM 'g' g)ﬁl?‘é\dr?“éeﬁ i nes

produci ng substhape£anayifdds 4dr prod@dﬂ@' eh&h S ustwe e apdtisirpus@efdry. I n
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nonocl onal ant PHBAFESS adetiguir é&ﬁél‘r’t”‘iﬁ’ Ohr§43GRLS 38 in recent
" years has been dlrected to obtajning cell Ilnes ;ch ar e ,bot

stabl e and have a HRY18A®R J8c&0% i@ PrirRIdeAo & p%?rrf"rgutP-éB:%u%%tqdnce
whi ch it\qus desin’ eshhd-taini Aing” Eérﬁrqmay-&ﬂae&mwar nyel’eamppebh):ltes to this

probl em whi ch beg aumm angfoirmed orical origin n_lLargely
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The developmant of hybridsma technology in recent years
has bean directed to obtaining cell lines which are both
15 stable and have a high and specific production of a particular
' substance which it is desired to obtain. There have been
various aporoaches to this problem which because of their
historical origin have besn largely concentrated in the field
of immunoglobulins/antibodies. |
23 ~ A study of previous activities in this field provides
a overview of the types of problem encountersd and
the various solutions so far attsmpted.
The originai impulse for ressarch jnto hybrid cell lines g!ﬁ?
producing monoclonal products came from the field of
25 jmmuriobiology the products b2ing monocionel antibodies.

Conventional anti-sera usuaffy conta{h a very large number
of antibodies which differ structurally in the antigen binding
site but each bind to the same antigen with a greater or lesser
degree of avidity and/or specificity. In addition conventional
30 anti-sera also contain a large number of antibodies directed against
other antigens and reflecting previous defensive rea;fions of
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egree of_avidity and/or specificity. In addition conventional 30 .
nti-sera al so contain a large nunmber of antibodies directed against ot
ntlgens and reflecting previous defensive reactions of - 2 - the hfst.
ifndi“vi dual from whom t he anti serum was obtai ned. Wilst for nobst purpgses a)
uch "broad" antisera were sufficient it was felt that provision of nt
pecificity and reproducibility would mark a significant advance and
rovide a scientific tool of trenendous potential,particularly in the
f di agnosis and therapy. The first and now classical solution was that
escribed by Kohl er artiieMdsdtigidividuadtfiros, w6 thet 98 tiserem V(lals%!i;é}imido
ucceeded in fusing pg g?qﬂ' I ut re drug”
en3|gbve nouse nyeloﬁﬁ‘g k%@ﬁt“@ﬂﬁﬁsgﬁﬁggpaﬁﬁhag fﬂgégeg%I coul d be
rownin vitro and cl S¥&EHIFiERH theas|fejtethal prowsdpn iy p}mjé@ecaﬁmﬁm

nous cell popul ation aﬂﬁoﬁhﬁi'bﬂgu(bﬁmﬂ%ﬁkléﬂ?di r@&klé)%dgﬁﬁexcaat f&wg@@%a
ntlbody populat on (nonog¢l onal % F ? ié% | ecti n bei m
lany uni que cel I s and p§8Y7e Iav%mre@ ¢ H:thE) iqf REemengeys e e’itda ,5part1cu arly
btain and grow cel | s jwhititd fpetdl wFedi aynios bodinds tisdrapppe desired antigen
pecificity, Muse antibodies produced in this fashion have proved

seful- for research and di agnostic purposes and sone have even been used
herapeutical ly i n humans. THet ficsil dn@ow classiesbrsolnvidnvwas thehsiaterabdd

dvance in hunan i nmu d ey nl @yﬁg Blb €Sy
pecificity and reprogﬁglghllt&1could e %tarﬁgd%% $¥§ éﬁ(?%ﬂp]would
| so reduce the dangerhgf S‘éél%ii%ﬂ linsfusisg. P‘%ﬂ@?@’zéﬁm%éh&]ee“ cells to
10 “drug" sensitive mouse myeloma cells. The thus immortalised
fused cells could be grown in vitro and cloned from the single
cell level to produce a homo enous cell popu]at1on preducing
monoc on%1 antibodies).
a homogennus ant1body popula By selection between the many
~ unique cells and selective re- c]on1ﬁg it was possible to
15  obtain and grow cells which produced antibodies of the desired

antigen specificity,
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Mouse antibodies produced in this fashion have
proved  useful for research and diagnostic purposes and some
have even been used therapeutically in humans. It would
20 ' howevcr involve a considerable advuince in human inmunoglobulin
| ' therapy'if human antibodies of similar specificity and
1;j _ reproducibility could be obtained in this way. This would
also reduce the danger of sensibilisation. Several approaches
to the problem of producing such human antibodies in vitro
25 have been tried but have so-far been jargely unsuccessful.
These include: | '

(i) Transformaticn of normal human lymphocytes with
Epste1n -Bar virus (EBV) This ‘method has met
with little success as cells of this type require
30 a long and tedious process to becoma established
' ' and are extremely difficult to clone and select.



)& probl em of produci ng such human anti bodies in vitro 25 have' been
{ but have so-far been largely unsuccessful. These jnclude: (i). ° ,
qr mati on of normal human | ynphocytes wi th Epstein-Bar.virus (EBV).

gt hod has net with l'ittle success as cells 6f this type require 30

. | ongyand tedious process to becone established and are extrenely
MNfficult to clone and sel ect. -3- (11) Fusi on of normal (human)

| ynptfocyt es wi th human nyelona(iﬂ%é. This nmethod represents an obvi ous
anal ogy to the r_mgﬁq- NOUSRibY o AORR 12pRIRAG M yaigho Epgedswi Bie hpme®! em that in
t he human- system ] . Tgnly gge gyelona,pell i ne has been
made broadly available dNGTR el 78I PeRODCRERIHHEN AR LPVIPYH T
mycopl asma whi ch i npedesmaliepedsf the mosseomouse ihybyidorRuspmreaah nor mal kwtran

| ynphocytes to an EBV- tyansfar _ ‘@Rl G -cell line. 10
Wil st this is probably %ﬁéﬁﬁgéggﬂ%ﬁﬁggﬂglﬁ%gpggiﬁﬁaﬁgﬁﬁﬁégﬁé%ﬂod yet
describéd it suffers fromlyhnsagetoriancelk ddnemanbersn BadvwoRdY Wit h
I ynphobl astoi d cel | s: t hgyi At eCXAd @A Wiall Foifdihth B cohepinangds they

represent an early stage .in 15 v B-cell djfferentiation
| i neage, their capacity ¥ig0 p?YGHBE%S-“QthB@cP@P‘“edeénFVTﬁﬁ?Fegi ifUSIMIn 10 ti mes
1 ower than that of true nyelonmas. (ivV) Fusi on of human | ynphocytes to

mouse nyel oma. Thi 58t N iBh oG8 fnaTChlfan™ ilpRls 88 ® 8K GEdv-ent
_ - transformed human lymphoblastoid B-cell line.
10 Wnilst this is probably the most reliable ang
reproducible method yet described it suffers k_)
from the basic in vitro drawback encountered with
lymphoblastoid cells: they are extremely difficult
to clone and, as they represent an early stage in
15 ' B-cell differentiation 1ineagé, their capacity to
produce and secrete antibodies is about 10 times
lower fhan that of true myelomas.

,' (v} Fusion of human 1ymphocytes to'mouse myeloma.

This method produces cells with the same excellent

20 _ . in vitro characteristissas the mbuse—mcusc hybridomas

' but with the great disadvantage that such hybrids
have an inherent genetic instability. One :
“particularly troublesome resu]t'of this is that ~
they expel the human ¢hromosome on which ths genome

25 for forming the light kappa chain of the immuno-
‘globulin is Tlocated. .

In summary therefore procedure (i) is too tedious and

inefficient to be pfacticab]e; procedure (ii) is not yet of

~any practical significance; procedure (iii) is the best of

K1) those currently available; and procedure (iv) whilst viable

cannot maintain produétivity even with extremely fastidious
cloning procedures.



20 . . in vitro characteristics as the nouse-nouse hybri dond

but with the great di sadvantage that such hybrids have an inherent genetfc . .
|nstab|I|ty One particularly troubl esome result of this is that they e peI?[
‘the human chronosonme on whi ¢ch the genone 25 for formn

the Iight kappa chain of the imuno- globulin is located. In summary
therefore procedure (i) is too tedious and inefficient to be practicabl e\
procedure (ii) is not yet of any practical .sggnificance; procedure (iii) is

the best of 30 those currently avail able; and procedure (iv) whilst

vi abl e cannot mai ntain prwhuils:lt iboth ythevahovai ci‘rsmsrmn;i mog$t wattkogensckoni ng
procegy es. - 4 - BLh PO $5 AOELcFOSH pe to
date Qgs been concentd%m%e on lé‘n%‘?’{)k%ae rgdgﬂ(‘:mn ?dgﬂp cear MOH( ng

"productive" cell paﬁﬂﬁ’érthéa"rpﬂgéu%'éwé t“éﬂ‘f pRriNerean bR -‘tﬁ‘eﬁt%rft)rcul ar

substance which it i §e@%$16@dfta0p§rt1cu'lthsﬁbﬁtﬁl@d fizRdit ds desired to
the"immortalising” cell lin

ow foupd .t hat a xenogeneic
hybri doma cell 3s paPEﬁ?’TBPdFﬁFFﬁéP F@%1&H°F6ﬂdﬁo?$ef¥ktﬁﬂﬂgt i s possible
to obtain a hybrldona of greatly |nproved Stabl|lty The invention

t heref ore concerns: || e

I mMmortalizing cell fused l-{eoh%v QPYI‘% UCI Ef e%t é%ﬁﬁ%ﬁ%ﬂs[}ggﬁhom
characterized in thacethasi pmmnﬁ:aforzfugthae‘l fuswnat«mgb;amcelhwtrwmsz:ele
and in that the Substca”&beca%oag%b%o&s'éf iPe RN IhGYVed SRBRRILR! e with the

non-transfornmed partner 1n .
The invention therefore concerns:

, 10 A hybridoma cell line comprising an immortalizing cell
KT/ fused to a cell-producing a predetermined substance
characterized in that the immortalizing cell is a xenogeneic
hybridoma cell and in that the substance producing cell is
genetically compatible with the non-transformed partner in the

15 xenogeneic hybridoma.

The stability of such cells lies in their ability, if
correctly cultured, to maintain productxon of a predetermined
substance such as an antibody.

In 2 particular aspect the xencgeneic hybridoma chosen as
20 immortalizing cell is a myeloma hybrid which has lost its own
Y abiTity to produce immunoglobulin. . T
2Tt . ' ' " An example
of such a xenogeneic hybridoma cell would be that between
a myeloma cell and a lymphocyte cell. Examples of suitable
25-- myeloma cells are those obtained from mice and rats and will
| preferrably produce'no immunogiobulin. These'myelomas can
themselves be hybrids (e.g. mouse mye?oma/mouse 1ymphocyte)
vhich are in effect myelomas. Such a cell is e.g. -
the mouse SP-2 myeloma cell Tine. This is then fused to e.g.
.'30 a lymphocyte obtainéd from anothar species e.g. a human
Tymphocyte cell,



- 15 enogenei ¢ hybridoma. The stability of such cells lies in their
i1Tity\ if correctly cultured, to naintain production of a predeterﬁ1ned
ahce such as an antibody. In a particular: aspect t he xenogenei ¢ .
ildord chosen as 20 imortalizing cell is a nmyeloma hybrid which has
its/own ability to produce inmmunogl obulin. -

xawdl e of such a xenogeneic hybrﬁdbna cell would be that between a

myel oma cell and dnl gnpiedeytasd embc’odurénamﬂnegerm‘icshgiﬁrabbmsZ&esumebona cells

are those Obtw@%uu.omsrqoﬁs xﬁﬂghrr‘?ot%ﬁi@l% Lbcféf nog 1%&%06 no

I mmunogl obul in omas can the nmouse
myel ona/ nouse Ch%ﬁjh(f@yt R their Fysane tionsdisttasee rW‘QdWQ cddsh a cell is.e.g.

t he mouse SP-2 nyelonma cell line. This is then fused to e.g. 30 a Ak
| ynphocyte obtalne f rom anot her gci es e. a human | ynphocyte cell. ™ -
5- 1na preferred ﬁ%d&ﬁ“ﬁ"e%"te‘fehb@‘ Hames WB??%W”@e§%ﬂ‘t§"ng from such

fusi ons mhi cheneitamgRt fIrofucther NFBABOTI 9D | teris o hFmidsbne Tops! her
fusing to substance producing cells. These xenogeneic hybridonas present a
nore benign 5 environment for further stability in ternms of chronosone
| oss. The xenogeneihe kerargedeia hybsdbmior usedmbo ¢ dnmaritaldrma dioe avele drug

resistant prigp gt Odrfu#gi‘g‘s‘éstgﬁl&.sgqgo* ntoC?Wﬁ:'éﬁ*' ?Ekailn 'Eﬁﬁverﬁ18§?%..h'ecm ar

method is selectfro I ne resista
hybri domas t h@3negsn aﬁanaﬁuwrd@eﬁm@pbne qs,eaheghm ffgr 8-azaguanine

resistance.

10 The hybridomas thus obtainad provid stable parents for
further fus1ng The other fusion partner is selected for its
ability to produce a predetermined substance - an example would
be choice of a lymphocyte to produce an antibody - and is
genetically compatible with the non-transformed partner in

15 the xenogeneic hybridoma.

In erder to obtain the required degree of specificity it is
‘desirable to pre-sensitize the chosan cell to produce the
desired substance. This can for example for the case of
antibodies be achieved by immunization of a host with
20 a particular antigen and subsequent collection of immunocytes
(i.e. cells which are immunologically covpetent) which produce
corresponding antibodies.

These can for example be spleen,er lymphnode or blood cells.

Thé fusion of the xenogenzic hybridoma cell parent to
25 the substance producing cell takes place in conventional manner.
This usually involvas incubatingcomparable amounts of each call
in a suitable medium tog~ther with a substance which promotés
fusion (e.g. PEG 1509). Selecticn of the desired hybrids is
again cenventional and can be carried out in selective media
30 {(e.g. HAT- (hypoxanthine/aminoptarin/thymidine) if the immor-

talising cell does not contain hypoxanthine phosphoribosyl
transferase.



further fusing. FThe other fusion partner is selected for its ability to
produce a predeterm ned substance - an exanple would be choice of a b
| ynphacyte to produce an antibody - and is genetically conpatible wit theE\
non-transforned partner in 15 t he xenoggenei ¢ hybridoma. In order|to
obtain the required degree of specificity "t®is desirable to pre-sensitize
the chosen cell to produce the desired substance. This can for exanpl e\{
the case of antibodi es be The hiesuttlingy cehimlnnesatairensabla draksproduch Righ a
particul ar antigen angf$ﬂgsgggﬁggb | ection of immunocytes (i.e. cells
whi ch are innunologic_} y conpetent) "whi ch produce correspondi ng '
anti bodi es. These can for e I YA ) q&% : The
f usi oﬁjlof t he xenogenei c, ﬁ%ﬂaélgn%g?epg '%g’?%%téf?gp Bct dtﬁg su ugf%&n?g
produci ng cell takes Be®ld€din conventional manner. This usual |y invol ves
i ncubat i noconpar.abl e annug s of egph %Ell dn a _suitable mediu toggthpr .
with a substancé which prdhBt BYePhELheRefgre pHE0 15 R I Sd BRtiognOhPreRkcing
de;i regohybri(ds i-sHi%ai sr:tatb@eww:ﬁm cahd ldﬁ@_»ﬁ/ﬁcﬁatfdnip;edsesum?&fhﬁsﬁ!mi‘oigdﬁeic
medi a e.g. poxant hine/ anmi nopt eri n/ t ine t.he i muor -
talising cell does not'&%%gﬁi?ﬂ?nceﬁ;p%%{gﬁfh?'ﬂ'@'ﬁ?‘ﬁ)‘?ﬁﬁ%ﬂfg’&w th%mtgf gr%ﬂggg_tancg,
-6- The resulting cel préducdsg ared 1 swhilchei agdnptindidy dumghtiblel wsthothe non-trans- -
anti body. They can al e C L [ | pred. 5
Feries CHANRErafld theSEnpaladlc %@ggﬁl gﬂdogelgewge

, : n
The invention therefore also concerns a net
10 a desired hybrid.

[

Antibody production using these cells can be carried out
U ' along conventional ‘lines either in vitro in suitable media
' (e.g. these containing diluted fetal calf serum) or in vivo by
injection into a host (e.g. nude or anthymic
15 mouse or rat) and harvesting of the ascitic fluid.
Depending on the method chosen one or more purification
steps may ke requi%ed.

Tha inventicn also concerns the production of
antibodies employing such cell lines.

20  Whilst it is rlear that simple hybridoma cell Tines
' with'the desired properties will, for economical reasons,
be preferred it will alsc be possible if desired or
required to fuse such cell lines further.

A typicai antibody producing hybridoma according to

25 the invention would be one formed from a mou§ﬁeﬁy?&g$gn with
fused with a human lymphocyte as parent anqﬁa_pre-sensitised
human 1ymphocyte as antibody producer. Any of the myeloma cells
can, if appropriate, themselves be hybrids (as e.g. in
the SP-2 mouse line which is - iiself a mouse/mouse hybrid.

30 Examp!eé ofiliteraturé destribing-coﬁventional techniques and
previous viork are '



a g ybridoma cell |ine which conprises maki ng a xenogenei ¢ hybri doma
cell t drug-resistant fusing this to a substance. producing cel | " which
| S tdal |y conpatible with the non-trans- -forned partner in the
xenogenei £ hybridoma and sel ecting 10 a desired hybrid. Anti body

produ n using these cells can be Tarried out al ong conventional |ines

either in vit uitable es t a4l ng-dj d fetal calf

serum or in. vIv'<an/e Fecﬁ gﬁdﬁsﬁt‘i %Mﬁm@ 3 ‘ilﬁﬁﬁfc 15

nouse or rat)Z2andiadbernvestidngtodl f,hearreri Réeszal tiuj d0, I:%nﬁéﬁm:rﬂg(bap& )he net hod

chosen one org4 | {l gakltOf StRPS e uished.3ndherd t|on also
TOICEs B R Ltg ﬁp‘.n Y Pepe&auis ﬁa%@w Yoa)

concerns the pfoduet’gn’ o
Wiilst it is 8 edurawsdd sYdpl &t i)bsidrigACe o189} i a8~ bﬁ%”ﬂ}?ﬂ§)de5|red ik
propertises w k|, Kfo@kmﬁfé@n%ﬂ Cséarfdﬁéaéorlﬁ‘muw nref;eveew i(Gogd) | also be

possible if d sired oJ néLEEEES;Ti urther. A typical
anti body prod C|ﬁ§eWVHF|d RN Tﬁ epﬁﬁvgntlon woul d be one

formed from a7pouresewclonand KaEldnyi it iS.5 hwmnmmﬁphmxyt 8chs Uparent and

then fusion a pr e n | ynphocyte as anti body producer. Any of
the nmyel oma cel | s—ea ens §‘4Sjgt bi%'gr(w@at et hensel ves be hYbI’I ds (as e.g. in the

ISP—2 nmouse ljl 8e \Mﬂoch, |CsM|- tefepd . alNﬁﬁg@E/@%ésﬁﬁgl E)éarrpl es of7
iteratyge degcri HsiGONKENY a1l st I, ques, ssrloaoepmigpny work are -
1 KUdh? mﬁ cSt?'emmF?i a7 65ty (512;5
3416-3419 (1979)
11. Galfre, G. et al., iature 265, 532, 19 77
12. Miller, R.A. et al., N. Engl. J. Med. 306, 017 1982
15 13. Sikora K., et al., Lancet, { i1, 1982 and
e.q. USP 4,172,124 EP Appln. Pub. No. 0043 712 and
| 0044 722
and the recently published book on monoclonal antibodies by
McIntyre. '

4] The present'inventian by employing a Xenogeneic fusion
parent (which has lost its ability to produte predetermined
substances) enables hybridomas”to be obtainad which are stable,
fast growing, easily clonable and have 2 nigh production rate
of the desired substance, e.g. human antibodies.

25 Human antibodies produced according to the invention can
be employed as cenventional for such antibodies. Examples of
such fields of use are:

Infectious diseases: Viruses (cytomegalo, varicella zoster,
herpes simplex, hepatitis A & B, rubella etc.). Bacteria
30 (anti-toxins, anti-cell wall). Fungi (candida).

Malignant diseases: Antibodies against all kinds of malignant
“tumors, with and without conjugation to toxins.



2. Nadler, L.M -et al., Cancer Research, 40, 3147-3154 (1980) 3. Cosim
A B et al., N Engl. J. Ned., 305, 308-314 (1981) 4. Zurawski, V.R e
al ., Science, 199, 1.439-1441 (1978) _ 5 5. Koskim ¢
S., Scand. J. Inlmunol ., 11, 73-77 (1980) 6. Steinitz, M et al.,

Ndature, 287, 443-445 (1980) 7. dsson, L. and Kaplan, H S., Proc. Na

Acad. Sci. U S A, 77, 5429-5431 (1980) 8. _Goce, CM et al., Nature,
288, 488-489 (1980) 10 9. Nowinski, R €t al., Science, 210, 537-539
(1980) 10. Croce, C. Nntgkicaltion:PRAET-pdaEn aﬁ‘i%di&'(-lan"éi&&su ng&téﬁsﬁ-?)‘m
(1979) 11. Galfre, G et a 550, 1977 12. MITer, R A ‘et

Lal ., Nature 266, : )
al ., N Engl. J. MedOP3BESS ’SE"?‘,CYESBCZ a1 -depressands y harbiturates ftc. pancet
i 11,3982 and e.g. USP 4.172,124 EP Appln. Pub. No. 0043 .718 and 0044 722
and the recently publi shed,.hook an onogl onal._anti bpdi by Ml nt.yre. 20
The present inventi o#“%?“eﬂg? sngA&%iéﬂg‘gé’ﬁngeafqﬁgib%r‘feggr C%th( i'ch has
lost its ability to pcetiybmopiredeteyivimezhisubbimacesd fenbdnt.es hybri domas to
be obtai ned which are stable fast grow ng, easily clonable and have a high
production rate_of the desired substance, e.g. human antibodies. 25
Human anti bodi €3 pr odleed-weunraditigenss f\'h"@’iRgventi on can be enpl oyed as
conventional for such antibodi es. Exanples of such fields of. use are:

I nfecti ous diseases: Viruses (cyto al g, ricella zoster, herpes sinpl ex,“
hopatit s AL B rubdieaSERRt R ke Sret)T b6 Gunh ralekEIns aPRanEEng

wal I -). Fungi (candi da)kibddiles gtraredddes ehe astindldtihgdiapacafaiorsthalgraktnds
of malignant tunors, with and without conjugation to toxins.
\_ . Allergy: IgG anti'bodies to allergens, alternative to hypo-
sensitisation.

10 = Hormones: Chorionic gonadotropin antibodies for use as
contraceptives.. ' '

; The hybridoma cells themselves can alsc be used as a source
- for MRHA if cloning of immunoglobulin genes is attempted.

-In a particular embodiment according to the present
15 -~ invention the SP-2 cell line, which was originaily itself
a hybridoma between P3-X63-Ag8 line and mouse spleen cells
_ which produce antibodies to sheep red blood cells is used
N . which has lost its ability to produce antibodies
(C.F. M. Shulmann et al., Nature 276, 259, 1978).

20 It is obtainable e.g. from the NIGMS Human Genetic Mutant
Cell Repesitory Ref. GM 35669 A (see US DHMS 1382 Catalog of
- Cell Linas)
This cell line is made drug resifant and then fused with
nermal husan peripheral lymphocytes by conventional
25 techniques [ C.F. G. Galfre et al., Nature 266, 550 (1977)
and R. Nowinski et al., Science 210 / 537 (1930)].



I'ntoxication: Anti-poison antlbodles (antidotes, digitalis, opiates,
lic anti-depressants, barbiturates etc.). Anti-idjotypes: Antj-anti,
Adatic B-cell, anti-anti acetylcholin receptor, anti-rheunatoid factor.
;Blood-group antigens: Anti-Rh Transplantation: Anti T-cell to curb
iIfons, enhancing anti bodies to reduce the stinulating capacity of the
Allergy | gG anti bodies to gléejgens, alternative to hypo-
Si t¥sation. Hor mones: Chor1onic gonadotropin anti bodi es for use

10
t t Th d
Source for NRBaTFTos: NoMSNg Ob rOBRIER st b TRS ifoa i BpddmIfabisy 5 °
particul ar enSodesksnb a’kmmsdﬁnegselﬁ»'.tﬂed m1e:he$ﬂo‘415a>t grpnt/femndomp the SP2"
cel I line, whighy | g%ﬁﬂc@ﬂér{ Y Thés€lcb17s QYbréﬁ%E%?%W%1é %ﬁ@?‘ Ag8 hise

and nouse spleen ce roduce antlboales to shee lood cells is
used whi ch hastol 8sazaguaniqei ap ynttb Hreauek tasss bdd?%s‘t(DFPOSM‘ Bhul mann et

al., Nagure 24§, o2@3n ks uzﬂch are residta i§ *Q)b?@ heog Pazdromthe

NIl GVB Human Cenet|c Ny I ant Rep05|‘fN§%g Aﬁésee US DHHS
1982 Cat al og GU3BHI8- [{188&sFe! imAke & |Lhg -|S”"haa%"§ir itant and then

fuscra]d with Eomygbxirme-mﬂopﬁeﬁFLrﬂgmh@ygg%Tbgagnmghi¢!orsagwé’RcB Nowi nski
t echni ques t,.a tur C . Wi nsKki
et al . Sciend ilgv‘e/yGE%c; 1§ig3f[55eir ab'\ll%%, %o produc hép%;ZZ%hf'm

’ phosphormbosyl_transferase.

10 Onz of these lines (SPAZ4) is then fused in vitro with _
human tonsillar lymphocytes employing 108 tonsillar cells o/
with 2 x 107 SPAZ4 cells. The fusion is carried out according
to standard procedures. For comparative purpsses the SP/2 cell
line is also fused. The resulting cell populations are

15 selected in HAT-medium in order to recover the resquired
hybrids. As soon as all cells in unfused control cultures are
killed, the HAT medium is replaced by normal non-selecctive
growth medium. o

After two weeks of grownh the initial test for antibody
20 production is performed and it is found that all 47 cultures
from each of the fusions were producing human antibody. On
re-testing after a further 4 weeks however it is discovered
that 83 % of the SPAZ-4 hybridomas are still producing
antibody compared with 55 % of the SP/2 hybridomas. A high
25 production rate is found in 28 % of the SPAZ-4 lines compared
with only 3 % of the SP/2's.

" In view of the fact that a major factor in loss of
antibody production 75 the 'oss of L-chain genoms a specific
test for light chain production is performed. It is found

30 that 67 % of the SPAZ-4 lines produce kappa chains and 88 %
}ambda.The corresponding valuges for SP/2 are 39 % und 61 %



A | arge nunber of hybrids is obtained and after approxi mately 5 weeks 5
i.clones are sel ected which show fast growm h and no anti body production.
' These.celI's are selected for resistance to 8- azaguani ne and with thre
ithese lines it is possible 5 to obtain nutants which are resi st ntjt_
20 [érr] of 8-aza- guanine. These cells are at the Same tinme sensitiva t

+ Hypoxant i ne- Am nopt eri n- Thym di ne (HAT) medi um whi ch showed that they had
‘lost their ability to produce hypoxanthine_ rbosphorl bosyl transferase.
"One of these lines (SPAZ4) is then fused in V|tro with 8 human tonsillar

| ynphocyt es enpl oyi ngeé&*t‘i l(rRdseC B FEnthbds &7 Xcou}se Q%ﬁ!%ér&ﬁ'e' $or The
f usi on,.l s carried out accord lg%ato st andard Hroce ur corrpa ati

purpaggs the SP/2 cel the pagdig I%‘TPEF”&@%‘EF afp e"‘?"@%‘BH]PEHb”béIx F?B‘BUP%ﬁq\sons

-are 15 sel ect ed RepuTHATareediukimarisedriertable Mechyerill e netpd that
hybrids. As soon as

d | killed, th
“HAT nediumis repl acgh}%— ﬁ%r}mﬁ]ﬁoﬁgggl%@t%?vépdﬁpoﬁfﬁu%&ﬁcaﬁﬁ%‘ares tva) ©
iweeks of growth the ira'gati'dfsl thesthloer fant Tdiodpg2@roductjondddtharei s
B b o sk M Bhociithn € Bned! fuéhes Jraemaacho e bhsrbye! ons

were produci ng hunan ant stin
however it is di scové\ﬂédtheﬁatemr%mtsm@ spAiameﬁybwhdmgnaﬂeceéﬂsu

produci ng anti body cqm)@m@ wmﬁxﬁﬁsa/fﬁeésgd?% &%%;hyme' Qﬁﬂié cﬁm'ébgh 25

.production rate is fqund AZ- 4° | i nes ?p wth only 3 %
.of the SP/2's. In vi dwt B‘P]et ReoTesc Fataffo LR rgﬁf’%n-‘cf Qé'f"dr‘“ ’\doéb "Bt SR body
product ion is ffpe bsSegf velithtian gerignwhicispeacs fsueceeded in expelling their

U "unnecessary" chojmosomes).

B e

"Experiments have however been made to clone the cells.
Results so far obtained indicate that not one single, stable
and -productive SP/2 hybrid is obtained (i.e. no line where
15 all growing cells produced antibody). In SPAZ-4-hybrids
on the other hand it is possibie to derive such clones..

The present invention makes it possible to obtain

substantially better results than previously known methods
by solving the problem of instabi]ity whereby it is worth

20 mentioning that even the “classical” mouse-mouse hybridomas
are instable and fastidious subcloning is always necessary

U - they are however practicable to work with. The degree of

instability shown with SPAZ-4 hybridomas .is lower than for
mouse-mouse hybridomas and that it 1s thus even more practicable

25 to work with them.

The following examnles illusirate the invention.



test for light chain production is perforned. It is found 30 - t hat 67 %

of .t SPAZ- 4 | ines produce kappa chains and 88 % | anbda. The correspondi ng
val yk r SP/2 are 39 %und 61 % - lo - respectively (These

per s of course conparable for the particular experinent and

[ ulin (1g) enployed). Results are summarised in table I. It wll

hat SPAZ-4 is in all cases superior to SP/2 especially as 5
regargs yhe values for "strong" production which are the nost inportant

‘ones froma practical point of view [ these experiients are perforned
wi th uncl oned cel t§ ddle fder to maxi m se pressure against the stable clones
(stabl e cl ones ca&r—y—cﬂ‘ﬁ-re genetic material and-always gr ow 10 : Iess~

wel | than cel | s whreduchion Oﬁu‘éiﬁeé%ﬁ"h niexpel ling .their "unnecessary" s/

chrnosones). Experinments have however been made to clone the cells. Resul t s

so far obtained indicate that t one s ng tabl e and productive SP/2
hybrid is obt ai nege('ﬂ’. raf, b1 p%ﬁym@qcatﬁge Sglalmg}-‘tﬁﬂaﬁ &&PTs produced

anti body). In Wﬂﬂrs}wbbim ofi & healdthlgedorfoanbly identsiflugasidel ent o derive

such cl ones. r ny ent esnd ib ta| n

substanti al | y %{Lt% JLE ufét ngearjn&% ’ouosl ;E?BE%S‘.& 'h&eﬁoéls by solving the

probl em &f ins? abﬂﬂl t%P/ﬁmﬁTébym 150|IB1 wdr P beocos H2hemedi umiadjustext even the
"classical” ”Dt@%F”@L@eTﬁé’%'l @9@% ﬁe*t%tt%g%ﬁw&ngtf@%tkcﬂ ?EF subcl oni ng

i s al ways nece sar‘\;\ﬁt ex are howeve ractic to work vt The degree
of instability?dHd A FeTSpAYCY the bYPasREents1y sasefulidnramgresdouse- mouse
hybri domas andkéepdhgithei Selilsuat es7em Tateo Praack i RERDASOD in K21 is

slowly added during 1 minute. A further i0 ml of H21 is W,
10 added during 2 minutes. The cells are collected by
centrifugation {pelletting) and resuspendsd in 55 ml of HAT
medium (HAT medium: Dulbeccos H21 with 20 & fetal calf serum,
10 % NCTC 109, 1 % Non-essential aminoacids 6.5 % pyruvate
0.2 U/ m1 insulin, 1 mM oxalacstic acid, 10 h nypoxanthine,
15 4 x 107 H aminopterin and 1.6 x 10 3V thymidine.) and seeded
into 528 0.1 ml cultures in flat-bottomed tissue-culture
microplates. Fresh HAT-madium is given to the cultures every
3-5 days for two weeks affer which the medium is changed to
HT-medium (Du]beccos H21 with 10 % FCS, 10'4 hypoxanthine and
20 1.6 x 10 thymidine). After the 15th day samples are taken
to test for human antibody. Five cultures are selected showing
good growth and zerc antibody production. These are then o/
selected for production of 8-azaguanin resistant sublines.

The five cell-lines are seceded at 2 x "(05 cells/ml in
25 ‘Dulbeccos H21 with 10 ¥ FCS and 20 pg/ml of 8-azaguanine.
From 3 of these cultures it is possible after a couple of weeks
to recover viable, growing cells. One of these is the SPAZ-4
which is sensitive to HAT and is emnloyad for further testing.



FlcoII-Isopaque Afterwashing, [err] PBLs are mixed with 5 5 X 1 7 0
SP/2 cells in 50 mM of Dul beccos H21 nedi um adj usted to pH 8.0. The ce\] s-
are.pelleted together at 600 x g for 5 mnutes after which the supernatan
is carefully renoved. Keeping the cells at [err] 1 m of 50 % PEG 4000. i'n
H21 is slowy added during 1 mnute. A furfleger 10 m of H21 is 10

added during 2 mnutes. The cells are collected by centrifugation
(pellgtting) and resuspéﬁﬂﬁﬂ?' 55 m of HAT nmedi um (HAT nedi um Dul beccos
H21 WI_}\h 20 % fetal cal Fusinuwithl@oeiNCIL 14MPRocltg Non- essent i al

am noacids, 0.5 %pyruvate 0.2 UW 1tnsulin, I mvioxalacetic acid, [err]
hypoxant hi ne, 15 4 x [err] amnopterin and 1.6 x 10 3M thym di ne.) and
seeded into 528 0.1 nl dJdahsidiesfriom & chtildareotrsidmed Fueornsictivee tissue

m cropl ates. Fresh Hijy ﬁsggrgémﬁfoughvmme 38 it S EUARE S-<Tnde

;
two weeks after whic diumi’s ‘chan €ccos Hgip
with 10 % FCS, 10 4 h‘&&?@k%‘t"ﬁl ndt Reen 3o r-eduge 6”‘)% '1'6""’3%91 r‘FFél%‘e}S Aflt er

the 15|th dag s%rml esc€lne srkehadidohesdd B@rFﬂ&unE-rIsaaambootyf tEeVr%cﬁﬁJ’r'H:tr es
e oL et ed show oS00 SoAA Y S5 L LR PPYUAT! BBmelEgE RS
cell-lines are seeded“étP/Z celfl erwilthcelpretedureni @htical Bulﬁxadccd&schzﬂedm th 10
% FCS and 20 ug/m -of, §,323QURNI AR cells are Tater seeded into 47 0.5 m!

cultures in HAT-medium which this time is supplemented with

10 0.5 yg/ml of cyclosporin A. After one day 0.3 ml of HaT-medium

without cyclosporin A is added. Already cn the third day

50 £ of the medium is changed to HT-medium. After this the cells

are maintained in HYV-medium with passace every 3-% days.

/

Testing for immunoglobulin production

15 A traditional ELISA (Enzyme-linked Immunosorbend Assay)

'systém is used. Rebbit anti-human immunoglobulin is catched
to Nunc EIA plates at a dilution of 1:400 in a pH'9.6
bicarbonate buffer. Afterwashing the plates the culture
supernatants are incubated for 30' at 37°. After once more

\_ 20 washing, the incubations are treated with peroxidase-
conjugated rabbit anti-human IgG, .IgM, IgA reagent ﬁi?es-vﬁaa)
at 1:400 dilution. After washingthe enzyme-reaction is
developed with 1,2-phenylendiamine~-dihydrochloride and HZOZ'

The test for light-chain production.is made in exactly
25 the sanie way except that goat anti-human lambda or goat
anti-human kappa reagent (Tago)} at 1:3000 dilution is usad
1naf°ac of rabbit anti-human IgG, Ig¥, IgA.

The results are evaluated on a Titertek Multiscan Elisa~



From 3 of these cultures it is possible after a couple of weeks to recover

° viable, growing cells. One of these is the SPAZ-4 which is sensitive to HAT °
E is enployed for further testing. - 12 - Exanple 2 Fusion with

(| lar |ynphocytes Tonsills froma child are trimed of connective

e and passed through a fine nesh netal net to give a single-cel

. ration. In order to reduce the_ per of red cells all 5 cells
_firactionated on Ficoll-1sopaque. “the resul.ting cell population [err]

__,érle fumdwrﬂe;arXanm%heiwanees SRAZard d7 SR 2telsld § wrdferater ogegur e

ntica er seeded into

47 0.5 m cull%ﬁ é"d Eﬁﬁ’l—ﬁgﬂ%ngg ngéﬁ/e fﬁ&fﬁl ﬂngi'sl Ehgj’g‘ﬁkéé"tnem ed [wth- 10

0.5 g/m of cyclosporin A After one day 0.5 nl - of HAT-medi um wit hout *

cyclosporin Ais d.2Already on the third day 50 % of the nmediumis

changed to FW-ne%ﬁﬂﬁi—féter thls the]cells are nalntalned |n HT-mediumw th

passage every 3- ic F A
traditional BbSA dn@NEYIEFthi e Y] I RHAGSRREER) Assay) systemls used.
Rabbi t antu-mrnmfogmbmmmmnc ElA plates at a

dilution of 1:400 in a pH 9.6-bicarbonate buffer. &grmashlng the plates
t he cul ture supeThmtiafl genanevdcedndasmlofad {SOSANIOVAT = Atbetaiansg nore 20

T (A P oA Rl DRSS AARSE, PRI oo
Af t er washi ng B/Béngappyee-Thraethiean ths viduetagpedavd timmunized and bled
1, 2- phenyl engjraghfe3di iy 4ipQcid Qhlidfy 288ch &k 50-60 ml of blcod is
10 drawn from the cubital vein into heparin cortaining syringes. W
The lywmphocytes are isolated by centrifucaticen on Ficoll-Pague
(Dharﬂaf1a) and washed twice in saline bafere use.

The fusion parents are
a) SPAZ-4 (cf Ex. 1)
15 b) SP/2  (see zbove)
¢) G 1500 human-lymphoblastoid cell made 8-a2zaguanine
resistant at MISTAR INSTITUTE (produces human IgG2 kappz)

The SPAZ-4 and SP-2 are fused identically. The myszloma
(107 cells) and- the human lymphocytes (approx. 3 x 107 cells)
20 are mixed in a test tube in the presence of DMEM serumfree
medium at pH 8.0. The cells are centrifuged together at 600 x g
for 5 min. The resulting pellet is treated wita 50 % PEG 4000
for 1 win. after which the PEG is slowly diluted with medium.
After cne wash the cells are seedad ints 176 100 ul cuitures
25 in DMEM-HAT madium uonta1n1ng 20 = fetal calf serum. The cells
are cu]*u*ed a2t 37 °C in a hurxd 10 % = C0,-atmosphare.
The GH 1500 cells 1107 cells) 2re mixed with thz human
1ymphocytes (approx. 3 x 107 cells) in serumfree DMEM ©H 8.0,
!

and centrifugad at 600 x g for 5 min. The pellet is treated with



The test for light-chain production is nade in exactly 25 t he sane way
except that goat anti-human | anbda or goat anti-human kappa reagent (Tago
at 1:3000 dilution,is uUsed instéad of rabbit anti-human g0, [err] IgA /
results are evaluated on a Titertek Miltiscan Elisa- - 13 - phot onet
and the values "4" and "7" in table 1 refer to | ow and-high
readi ngs.respectively fromthis photoneter. ExanD e 3 Production of
nono- cl onal anti'bodi es agai nst influenza 5 Typ A and B (after in vi
i mruni sation) The influenza vaccine enpl oyedi4 s SUNDOVAC cont ai ni ng
hemagl uti nin and neuram ni dase from A/ Bangkok, A/ Brazil and B/ Si ngapore.
Thr ee -Real t hy vol unt e&¥ § BE® 6009nfieir zZechianddurling “bicdars 118, a0, 14 and
17. Eagn time 50-60 ni.Qh PL- g?[d.i %oéqhg af oy f & tthg ‘fElpl\b{I%h ‘yﬁ) ninto
(o

heparin containing syringes. ¥$es are i sol ated by centrl ugatlon
on Ficol | - Paque (Phar‘|?r’ia?(:~ﬁ11§9i Lz I Ms%d AERIC ORF vesh Eh cBbEDRER (Rsgdedr

g\J/ISIl ggopﬁrents arehaﬁﬁ’%m(e | tkas K fMI .em-ﬁmbu).ec@P#&\,ntsﬁtsagvain%xz) c)
unman (6] nine r |
| NSTI TUTE (pro (r:ne)s thray*é'ﬁ é@S&%ﬁ@ﬁ@@iﬁ i@ﬁd’"‘éﬁ g %n re ¥dfef huma

i dentically. The nyel driaColartmpsmelrks) and the human | ynphocytes (approx. 3
x 10 cells) 20 .,are mXed in a test tube in the presence of DVEM
serunfree nediumat pH 8.0. The cells are centrlfuged to?ether at 600 x g
for 5 nmin. The resul tingApéotadt of S35t Fusdionsl (Wit o 831 IFHEGI40BOSPAZ-4 3nd

- 6 to SP-2) involving 616G cultures (2640 with G 1500, 2454

with SPAZ-4 and 1036 with SP-2) are nace.

TO The media are chinﬁed in the culfurss when ever coil
proliferation makes it necessary, as a rule every 3 - 5 days.
Presence of anti-influenza antibodies in the supernatants is
asseyed with an ELISA method: the relevant influenza antigans
are catched into micro plate wells (Nunc), the sunernatent

15 added and allowed to intersct with the antigen. After weshing
a peroxidase-conjugated rabbit anti-humen IgG, TgA, Igh (Miles;
is added +6 fhe wells. After incubation the unbound peroxidzsa-

onjugate i1s wasned away and color-substrate for the anzyme
added to the wells. The reaction is estimated visually and

20 documented with a Titertek micropiate photometer. Cultures
showing positive results are cloned at limiting dilution
conditions in 88 naw wslls seading the ceils at 1 cell/culture
in 100 u1 of DMEM + 20 ¢ fetal calf serum together with mouse
thymocyte fesder cells (SFAZ-4 and SP-2 derived cells) ¢

25 RPMI 1640 + 20 % fetal calf sarum on i:RC-5 feeder cells
(GM 1500 derived cells). Productive cells are grown up in
larger scale and frozen in liquid e

A total of 86 culturss (58 Trom GM 1500, 26 from SPAZ-4,
2 from SP-2} were cloned. Quite Yiberal critcria are applied

30 in deciding if a cell.shouia be clenad or not which acccunts fc
the Tow yiald of truly positive cells after cloning. This has



mn, after which the PEGis slowy diluted with nedium After one

\he cells are seeded into 176 100 ul cultures 25 i n DVEM HAT .

y containing 20 % fetal calf serum The cells are cultured at [err] in
humi 4l 10 % [err]-atmosphere. The CM 1500 cell's Jerr] are mixed with the
ynphocytes (approx. -3 x 107 cells) in serunfree DVEM [err] and
iffuged at 600 x g for 5 mn. The pellet is treated with - 14 - 50 %
REG 8000 for 5 min. during which thgecells are centrifuged at 600 x g.

AfTer this tinme the PEGIS sl owy di Futed with nmedium After one wash the

|1 d t RPM
ot o o g 598 d8h 7B BhoPhor kb BrddhcBE o, AT ERRABEL Ty o7 o
inahumd 5c8d]ser ﬂ'e.mtmsqa‘rfdr-é cAisofalr phsizdve usllooes areé5 to GM 1500, &4
Lo SPAZ 4 and ginLes;SR- Bbnl BUPLLOGIG1O0GUMLNER, (AQbtl RAGULLS00, 2454

with SPAZ-4 and. nedia are
changed in tH’é‘tctﬁtth@Feas W%W@Oéﬂvceﬁﬂﬁﬂoﬁf\eﬁ‘b& itoanstaEsdicelhecessary, as
a rule gvery §3 prédudayd celft escaeriveld add clinfdpgenza antibodies in the
supernatants is assayed with an ELI SA met hod: the rel evant influenza
antigens are catched into mcro plate wells (Nunc), the supernatant 15
added and al | oweThd eesultisr attthei fisichea@ntuganriedfrethaasbiag a

per oxi dase- conj ugat ed rabbit anti -human 1gG 1gA 1gM(Mles) is added to

the wel | s. Apterrheubattor—t-he- uﬁbeuﬁd—pefﬂxrd-sewﬂﬁwﬂ1ﬂﬁﬁfr+s~mmshed
away and colpﬂh§mbstrate ﬁﬁrhﬁﬁe nzyme adde¥PAZodthe wel | sSP%he regction is
esti mat ed vi guatfty—grmd—20 UL.UHE]IL ed—wr T a Trrertekm TT optate -
phot onet er . :u|tlr$§§tures Cultures | Cuitures 'uL]fnvﬁ” Cultiures uUlbur“m
Fused pos. fusea | pos. fusec nos. W,
10 3 | 528 0 528 0 176 o
7 528 0 352 2 176 0
10 528 0 528 1 176 G
14 | 528 0 528 g 358 118
17 528 0 523 1 17¢ a
15 Sum {2640 0 2463 4 1056 11
l |
§Spontaneous EBV-cell.
The five positiva cell-lines are recloned several times
and grown on allargar scale. This results in the demise of
. the EBV-line (it is well known that such ceil colonies do not ~
20 survive low density cloning). '

The 4 positive SPAZ-4 hybridoma cell lines were identifiad
as C15, €28, €29 and C75. '



showi ng positive .results are cloned at linmting dilution conditions in 88—
new wel ls seeding the cells at 1 cell/culture in 100 [err] of DMVEM + 20%
fetal calf serum together with nouse thynocyte feeder cells (SFAZ-4 &
SP-2 derived cells) or in 25. RPM 1640 + 20 % fetal calf sarumg¢
MRC-5 feeder cells (GM 1500 derived cells). Productive cells are groy
inlarger scale and frozen in liquid [err] Atotal of 86 cultures (58 fT
GM 1500, 26 from SPAZ-4, 2.from SP-2) were_chgned. Quite liberal crite
are appled 30 in deciding if a cell shoul be clcned or not which
accounts tO the | ow yiel gxauplérdl y. p05|t|ve cells after cloning. This has

to bedone as TV 1500 fop, g rOpyc L G pRS @eiaC cel \§epdrom
t he SE’ZTZ 4 cells four E?oﬁ%—l—n of's CERr N2 0L HYDPS QHACTA PR gk L3t yzé:

Sl

pC\.u -V DI o eS——af-e—t+tentT e I"OTTI L1ie or-

whi ch “however, was nommmnhvﬁmod)but rat her a spontaneously arising EB-V|rus

transforned cell. 5 No producing cell is derived from GV 1500. The
results of the fusion are summaried i-n the table.

SPAZ- 4 3. 5 thaman,patesncee! tsage seaged 2t 10°/m in 4 g aliquots.
Cul tures Cul turgs f usgf Falcon 29§1 tubes; |a ftblt‘aqdc. 34 E?puss. cells arbussd.

pos. 10 1528 . 0l
176 528 Gin optimal angynt of sucroe density Sgient bl ,'Qﬁ&dlo_ 528
0 528 A/Bahgkok virus i37&ddad and) thd cultsp&s are maindained in

523 0 LY P -infctivated plasm2¥or

1 176 RPtg ?%[u. med‘gld,lmkn;‘?gio» RéBin he%t muctl\ra ezféic 1
1056 1 Spont aneblis he@s el 31.° Thin fenvetppsshera efceld L) ndsaal e

recloned several,ti Mg, yecoverad 9 x 10% cells zre fused to @ similar number
o 0f SPAZ-4 cells as described in Example 3. The cells are
seeded into 176 cultures and grown in Dulbecco's MEM containing
20.% fetal calf serum, MAT and 1 ug/ml cyclosporin A. After
2 days the HAT medium is gradually displaced by HT medium and
15 thereafter changed at intervais of & - 5 days. The cultures are
screenad for anti-influanza antibodies on days 12 and 19 after
fusion and the positive culturzs are cloned. A .pesitive clone
(identified as B2) is obtainzd which is capable of large scaie
growth and use for in vitro pr:;aratxon of "chemical" amounts
20  of pure antibody.

Example 5 .
K,/ Chara cfe“xzat1ﬁr of human anti-influenza monoclonal
antibodies

a) Antibody/C 13

25 The antibody is of the
chain. Th2 antibody reactis

{

\

act vir
HIRY, H242 H3“2\ it i

the influenza A type R
directed against the"nucleﬁﬁrutein of the virus. The antibody

s most probadbly

PurPy

has ne neutializing activity in vitro and no protective effect
30 in vivo.



-growmn on a |larger scale. This results in-the dem se of the EBV-li.ne (it
known that such cell colonies do not 20 survive | ow density
). The 4 positive SPAZ-4 hybridoma cell lines were identified as , °
8, 029 and C75. Exanpl e4 Production of anti-influenza hybridoma
Jin vitro immuni zati on ) 6 Human spleen cells are seeded at [err]
‘nif aliquots 5 I n Fal con 2051 tubes; a total of 34 x [err] cells
e usgd. An optimal amount of sucrose density gradient purified A Bangkok
i s added and the cul tures ar2 haint ai ned in RPM 1640 nediumwith 5 %
human heat-inactkéakgg.ELaigngor 101 hours at [err] in an atnosphere of 5
%[err] in air. overed 9 x 10 cells are fused to a simlar
number of SPAZ-4 cells as described in Exanple 3. The cells are seeded_jto
"176 cultures an r I Q' t 9 ta cal f serum
HAT and | [err] gy%@?qgh nl?i &e%ﬁ POJVE%&%F éH‘Hgﬁg azggpﬁén% s ?gdual |y
di spl aced by FﬂaWedlfﬁﬁnaaanOPB rea ﬁl‘@ﬂé’am dnftuenigewinus Pﬁterval s of 4 -5

days. The cul thé e! ar@pagrﬂeme%d‘sw aewaw Qﬁw@f&aa@ﬁdsl%odl es on days 12
and 19 after f tlve cul iur s are cloned. A positive

sion a
cl one (Pdenti FH%(P Eggﬂé')“’mé" 8bt1éﬂen¥bl’ Yohi |a§t?:~é’p’é\bh§ &f 5t28"ge scal e growth
and use for i newiraidzingepffezti o vatrd endna Qﬁhﬁnﬂcopi%‘&czeve of pure

anti body. ExagpLfi%y RVRGE Sk 7aN B LIS Ak LA4enaa Jagnoct onal
i.e. the viruses from 1968, 1569, 1973, 1974, 1975, 1877, 137¢,
and 1930. : :

H When tested with the 1973 A/Port Chalmers on MHCK cells
an antibody preparation containing 1.5 hg/m1 of pure antibad
is found to have a neutraiizing titer of 12 £03. In the sare
experiment a preparation cf standard human fwaunoglcbulin
(Sandogiobulin) at a concentrztion of 60 mg/ml is found to have

15 a neutraiizing titer of 50. This means that the mencclonal
antibody C 22 on a protein equivalent level has a potency vhich
is 10 240 times higher than normal imnunoglobulin. It is
pertinent in this context to point cut that anti-influenza
antibody is one of the pre;dominant components in a normal

20 immunoglobuiin preparation which means that
antibodies with the same neutralizing potency as C 28 but
directed against e.g. cytomegalo virus or varicella-zostes virus, N\
where the level of antibody in norma! immunogiobulin
preparations is fairly low, the relative potency might reach

25 much higher values.

c) Antibody/C 29

The antibody is of ths IgG 1 class and has a
chain. The antibody reacts to influenzz type B/Singano
has not been tested against any other type B virus. It h:
30 activity against type A virus.



anti bodi-es a) Antibody/C 15 25 The antibody is of the 1gG 1 cl
and has a kappa light chain. The antibody reacts to all tested viruses
the influenza A type Jerr], it'is nost probably directed against the { .
nucl eoprotein of the virus. The anti body has no neutralizing activity iin
vitro and no protective effect 30 in vivo. - 17 - b) Antibody/C
The antibody is of the IgG | class and has a |l anbda |ight chain. The
anti body reacts only to influenza virus of the FI3N2 type, it is nobst
probably directed against 5 t he henagglﬁglnln of the virus. The
antibody has a strong neutralizing effect invitro and a dramatic
proteckj ve activity in vigyon,thbo®ge peutralize all H3N2 viruses tested,
i..e. Lhe viruses from 196 1969, 1973, 1974, 1975, 1977, 1979, and 1980.

10 B When tested with the 1973 A/Port Chal mers on MDCK cel s an

anti body preparation contTag runrtgwddjs nglfmtt*@fl,ﬁuil elass idnddiyas ¢ Kappad! tghthave

a neutralizin titer of, 12 riJvent..a .pgLpakaiien QL
. standard -human i m’runoﬁt'%’tgm I'h‘ fé ogl 'SBarT etgmgt oiﬁcohn%énérgﬁl ?h \o R
my/ Ml is found to havétls most arwimmﬂraﬂ‘n‘gi:nfg- 252 &S toths hamage! -‘rfeé1'n§ that

the monocl onal %{“' bod % o G128 0Pt ﬁwﬂ@tﬁml ﬁk%eht]tﬁwetnha%v@ At gncy
which is 10 240 “ti nes hi her than nor mal, -i mmunogl obul in. TT™TS pertinent in
this context to p0|nt°dﬁﬁth£:éuﬁqbihﬂiﬁﬁnza anti body is one of the
pre-dom nant conponents in a norna

e) Anhibody/8 2

o/ The antibody is of the 1oG 1 class and has a kappe light
.  chain. It reacts only o viruses of ths H3{Z type, and is minst
vt l-l 117' ot thre ".'.'i

RN

10 crobably utre*_ a against the hemagy 3
effect in vitro, it has B

o °*
1..

The anttsaay has no neutralizing
bsen tested for in vivo pretection.

TABLE 1

-cell day immunogiobutin - kappa 1anhda
% . & %
15 4 . 7 4 7 4 7
W SPAZ-4 | 4 83 28
sp/2 4 55
SPAZ-4 15 67 25 88 45
sp/2 5 39 13 61 17
20 SPAZ-4 | o 3
SP/2 6 25 2
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_neut r alA zi potency as C 28 but directed against e.g. cytonegalo V|rus or
varj cgl | a-zoster virus, where the |level of antibody in nornal _
i mrurfogl Il fn preparations is fairly low, the relative pot ency mi ght reach
25 | | gher val ues. c¢). Antibody/C 29 The -antibody is of the 1gG
cl as s a lanbda light chain. The antibody reacts to influenza type
B/ Si ngapaq it has not been tested against any other type B virus. It has
no 33 C@f\'™y against typggd vi rus. - 18 - d) Antibody/C 75 The

antibody is of the 1gG 3 class and has a kappa |ight chain. The antibody
reacts, thybrtxﬁoﬂ(é ICaTES1ipk é&@r@ﬁ% wpﬁmoivﬁa1'1§1£§>%b1?rﬂ£€9"é/ o 4! £eat ed

agai nst the h maggl utinin_ of he Vvirus has no neutralizing ;i
activiy Pl"ﬂd'*lﬁ‘f‘ﬂoa &WGd?ﬁ?rBF'@ﬁdeéP'PVé“éﬁ dbe impovtabiziny omldi campyisingthe

anti body kén Enéf@%ﬂﬁdamﬁ'ﬁﬁﬁdaf%mh&? 1%5@&‘132“%'2%?%&” rlotn gLs onlv

to viruses o and i s nost irec agalnst
t he hendgfmed PATHNesT CQH@ §ﬂduéenoﬂﬁée%thybbtéﬂﬂﬁaselﬁohnﬁmr dostziing abhﬂ gty in

Vitro, iogr Béhg"ethdPRPit WRESRA tbProdlicy 'a’ BrédetkriinedNsubbiEhEe, L shfd ]

substance producing cell be1ng genetically compat1b1e with said non-trans-
formed partner.

2. A hybridoma cell line as claimed in claim 1 wherein the substance producing
cell is of the same species as the non-transformed partner in the xeno-

geneic hybridoma cell parent. o

3. A hybridoma cell line as claimed in claim 2 whereih the substance producing
cell partner and the non-transformed partner in the xenogeneic hybridoma
cell parent are of human origin.

4. A hybridoma cell line as claimed in any one of claims 1 to 3 wherein the
substance producing cell has been presensitized either in vitro or in
vivo to produce the predetermined substance.

5. A hybridoma cell line as cléimed in any one of claims 1 to 4 wherein the
substance producing cell is a lymphocyte.

6. A hybridoma cell line as claimed in claim 5 wherein the lymphocyte is
of human origin.

7. A hybridoma cell line as claimed in claim 5 or 6 wherein the lymphocyte
has been pre-sensitized either in vivo or in vitro to produce antibodies.
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nogl obulin preparation which neans that antibodies with the sanme’
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-19- 1. Azhybridorma cell line conprising an imortalizing cell fused-to a
- eell producing a predeternined substance, the immortalizing cell conpristg
a xenogenei ¢ hybridoma fused froman imortalizing cell and a non-trans-
formed partner cell, said xenogeneic hybridoma cell having lost its abi
or being otherw se unable to produce a predeterm ned substance, said
substance producing cell being genetically conpatible with said non-tra
formed partner. 2. A hybridoma cell line as cliapoed in claim1 wherein tf
substance producing cell is of the sane species as the non-transforned
partner in tHe Rehibridemecelhynne dsnalaimed jmaaKtone3of £lajms ildserd wbereip; the

as clarwed in c-;,,gémmg YhRhEE Nnt Bhe ggp@g;,g@ﬁy@{b?gManeeﬂf'ik PHFR mpeforahe

non-t Aansformed partner in'the xenogen ridoma cell parent are” of
human ori gi n.  4Whishhdpes aotepnoduce |immunagdobutinned in ‘any one of clains 1 to
3 wherein thegsyb ePULRY £CLiafiRd DL aPh AR inZak Ruk MR’ mydiom
vitro or in Sgl'vg ﬁﬁ?@“@ﬁge t he prét;sdet%iﬁ%i ng’g sﬁﬁgtance. 5. A ﬁybri d'(')&na 2
cell line as cl dbnedmouse myglamee of claims 1 to 4 wherein the substance

roduci ng cel{p ipS : : ' C s | b g
300575 oL ARG EEN B, o AR by BN
as clained in cIPaDYf'h@ddW $hwﬁ?r3i¢ﬁ1t1hbiﬂ%ﬁrrphopyt e has been pre-sensitized
ei ther in vi V?Il-.ﬁ.r %ﬂé‘iﬂbrﬁi Qeip'lﬁﬁgcﬂécamb?ﬁ'aﬁ?o e of?&‘aiﬁs ALY WARER

clai I n any l1to

cell line as one of clal ns erein the nyel oma

partner in the feRRRjoRei xppegangierdivbeidomascel Infiermed Ry dusien Wifi ¢ moyse cyedema
produce i munogl.@ptlyjigh a human lymphocyte as parent cell and apre-sensitized antibody

\_ producing human-lymphocyte as substance producing cell.

12.A method of producing the hybriddma cell line of claim 1 which comprises
making the xenogeneic hybridoma cell drug resistant and fusing this cell
to a substance producing cell which is genetically compatible with the
non-transformed partner in the xenogeneic hybridoma and selecting a desired
hybrid. ) _

13.A method as claimed in claim 12 wherein the fusion partners employed are
chosen from those as described in any one of claims 1 to 11.

14.A method as claimed in any one of claims 12 and 13 wherein selection of
a desired hybrid takes place on the basis of lack of sensitivity to HAT
and ‘assay. for the ability to produce the predetermined substance.

‘A A A A



se nyeloma. 10. A hybridoma cell as clainmed in claim9 wherejn’ the
nofiseNydl oma is provided by the SP-2 cell line. Il.A hybridoma cell line

hyRridonp cell formed by fusion of a nouse nyelonma cell with a human

| ymghocyte as parent cell and apre-sensitized anti body producing
human=t'ynphocyt e as substancgyuroducing cell. 12. A method of producing the
hybridoma cell line of claiml which conprises nmaking the xenogeneic

hybri doma cell drug resistant and fusing this celt to a substance producing
cel A ' td : | Lt - d Lt ner ia
Che nerbaane DR R e G b e ol Sl BT RS T o 0o st
cl ai medxenegeneicrhybridona dfused Hiromuan dmmeetial hzing geivyl @pdda nop-tremsen from

t hose Ckd [ Nenaad: ' Q4 d imed in
any ongﬁ%‘?ﬁgl %&Irﬁggﬁzﬁémﬁ 1% %ﬁ‘gﬁ]%sugf l(‘ar(]:et ?ng%ﬂér* té&fggmﬁﬂh?/@ﬁggh?akes

pl ace owhichepramotes dlusioniofosaisenel ts,vsaid xenogeneis dybridomar cell having ity -
to prod : : i . < C | system
whi ch cg%rﬁgisﬁg?gﬁlt)?f?ﬁéégapro 3&5&%6@1; gﬁéargaé%ésggg#etleitﬁﬁd; I’IddOITB. fused
from ansubstencenl i zi ng cell and a non-trans- for rred partner cell in a
nutrigoh daih ' Aol BEl st  ROE) Aiea"dd 138l A4CRRertlih CthePEETP pEReAdIS! On Of
said Cél'l's, sal"d xerogenei c hybridoma cell "having |0st Tts abilify or being
ot her wi see wsaddseribedyrindanyc ose wfecbaimsni ed12ubst ance. 16. A cell fusion

syst ' i g.clai . rei ] a | bed in

oy Q7R GrogPy Hr thet bAddict onl8h £ dtebeferifhed NILETCE, Bffenieqibficds od 1]

pr edet ecultueding @bbytridomavdedh tioepas ©3daimed in any of claims 1 to 11 or U
as produced according to any one of claims 12 to 14 in an in vitro or

in vivo culture medium therefor and thereafter isolating the substance
from said medium. ) o

18.A method as claimed in claim 17 wherein the substance dbtained is an anti-
body. o o '

19.A method as. claimed in claim 17 and 18 wherein in vivo culturing takes
place in an athymic (nude) mouse or rat.

20.A predetermined substance whenever produced according to any one of claims
17 to 19, - _ .

21.A hybridoma cell line according to claim 1 which is a (mouse x human)
x human cell line.

22.A cell line according to claim 21 which is capable of producing human o/
anti-bodies of a predetermined specificity.

AR 0 )



culituring=a hybridoma cell line as claimed in any of claims 1 to 11 or a
~ produced ‘according to any one of clains 12 to 14 in an in vitro or in vivo
culture nmediumtherefor and thereafter isolating the substance from saifd
medi um 18. A nethod as clainmed in claim 17 wherein the substance obtai
is an anti- body. 19.A nethod as clainmed in claim 17 and 18 wherein in\vivo
culturing takes place in an athym c (nude) nouse or rat. 20.A predeter
subst ance whenever produced according to aﬂy one of clainms 17 to 19. 21. A
hybridonma cell |ine according to claim1~%fich is a (nouse x human) x hunan
cell line. 22. A cell line according to claim21 which is capabl e of
producieg human anti-bodies of a predeternlned specificity. -22- 24. A

met hodwas cl aimeg in_ cl erein th bri doma has lost its
ity or i orfler b Bethibioe ot Taimed s, ELath g eI tHE *RRer e, hyTgona o
cel I fusion system asasclestredsiabidlity rorlés wihewsiizet trablentgpreduceSa

hybri doma has | ost i ar therw se unable to produce a
pr edet er ni ned substaéﬁ§5g9é4d1"¥d Jubs Parftle’

25 A cell fusion system as claimed in claim 16 wherein the xenogeneic
5 hybridoma has lost its ability or is otherwise unable to produce a
predetermined substance.
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