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HUMAN MYELOMA CELL LEINE
The present invention relates to a human myeloma cell line. In particular it relates to the
use of a hurnan myeloma cell line iin & method for making a human hybridoma capable of

producing human moneclonal antibedies.
BACKGROUND

The technique for providing murine monoslonal antibodies was devised in 1975 by
Kohler & Milstein (1,Z), In this method, antibody-producing spleen. cells from an
immunised mouse are fuged with celis from a mouse myeloma o produce hybrid eells
known as hybridomas. After fusion, the colls are sclected using drugs that kill the
myeloma parental oell, whereas the unfused parental spleen cells have a limited life-span
and socn die, so that only hybrid cells survive. These hybridomas have the capacity to
prabferate mdefinitely and to sectete antbody speeific for the antigen used to immunise
the spleen cell doner. Those hybridomas producing antibody of the desired specificity are
cloned, resulting in & hybridoma cell line producing a hemegenous population of antibody

molscules (i.c. monoclonal antibodies).

Much research effort has been directed to the adaptation of this techoology to produce
human monoclopal antibodies. Attempis to use the mouse myclomas o derive human
monoctonal antibodies were unsuccessful becauss the hetero-specific hybrids quivkly lose
the relevant humen chromosomes. Attempts have also been made to use known antibody-
secreting huian mysloma cell lines {such as the IgBEA secreting U266 humean myeloma
cell line, and the RPMI-8226 cell line which conizins a heterogencous mixture of
Iymphoblastoid and plasmablast cells (3)) for the production of human monoclonal
antibodies, but they have all failed, in spitc of prontising early reports.

Dug to the Jack of success in obtaining hutman antibody-producing hybridomas, various
alternative cefl lines have been considered. For exarmple, the Epstein-Barr virus (EBV)
has been used to immortalise antibody-producing hurman peripheral bivod B-lymiphocytes.
However, such cell lines have a number of drawbacks when compared with the murine

menoclonal antibody-producing hybridamas. For cxample, they tend to be unstable with

JP 2004-502454 A 2004.1.29
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rospect to growth, they are low producers of antibodies, and EBV does not preferentially

immortalise lymphoblasts engaged in antibody respouses (4).

Strategics have also bean developed to produce monoclonal aptibodies with human
charaster which ypass the need for an antibody-producing huran cell line. Por cxample,
usefil monse monnclonal antibodizs have been “humanised” by linking rodent variable
regions and human coustant regions (chimeric antibodies) (13). This somewhat reduces
the human anti-mouss immunocgenicity of the antbedy but residual immundgenicity i
retaioed by virtue of the foreign V-region framework. Moreover, the antigen-binding
speciticity is essentially that of the murine donor. CDR-grafting and framewark
manipulation (TP (239400) has improved and refined amtibody manipulation to the point
where it is possible to produce humanised murine antibodies which are acceptable for
therapeutic use in humans. However, the entibody specificity remains determined by the
murine binding site donor, Morzaver, their production. i|1vol;.-cs complex mapipulation of

sequences and is laborious.

Phage \’.!i.SPl.a){_.tt‘-Chru)!Og}' has been developed for the in vitro generation of human
monoclonal antipen-binding fragments, whose V genes can be recoversd and sngineered
into antibody genes to produce monaclonal antibodies (14), However, production of
hunen monaclonat antiBodizs by this route is a complex mulil-step procedure, and the
Einding_ specificity of the antibodies, sinee it is engincered in wWire as a result of
conbination of randomiy-generated sequences, is not subjected to fr vive effinity

maturation as is the case with narural antibodies.

A wansgenic mouse stain which contains human instead of mouse immmunoglobulin genes
s heen developed (15). This mouse strain comains human genes and produces human,
antibodies; however because the diversity created is selected not iz a human but the
mouse host, and the antibodies undergo affinity maturation in the mouse, the antibodies

are oot truly human.

From an analytical perspective, none of the known methods is capable of dissecting man’s
imoune respanse t specific antigen challenges. Direct analysis of gemes from heavy and
light chains fallowing polymerase chain reaction (PCR) amplification bas become the

method of cheice to characterise the typs of amiborlies expressed Wy people in cerain

b3
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conditions.  This method has the disadvontage that the information of the hewvy-light

chaing pairing is lost.

The marine liybridoma procsdure for producing monoelonal antibedies has the added
advantage (over the above-mentioned now hybridoma based procednres) that it can
prefecentially immortalisc antigen activated B cells, thus producing 2 long-lasting suppty

of monoelonal antibadies.

There is thus a need for & method for preducing human monoclonal antibodics which has

all the advantages of the sonventional murine monvelonal antibedy production methad.
SUMMARY OF THE INVENTION

The present invention provides a human myeloma cell line which is capable of acting in
an anelogous manmer to the mouss myeloma used in conventional methods for making
narine monoclonal amibodies, Thercfore, for the fest tine, the present invention enables

the reliable procustion of truly human hybridomas and monoclonal antibedies.

The present invention thus copeerns a humen myeloma cell line which s capable of being
fused with a human lymphocyte using a standard technigque, such as a polyethylene glycol
(PEG) fusion protocol, use of inactivated Sendal virus (2) or electrofusion methads (17},
to produce hybrid cells. The present inventor has also developed a method for producing
& myeloma cell line with a considerable growth advantage (i.e. 1 much shorter doubling

time than a primary plasma cell eulture from a myeloma patient).

The huwan myeloma cell line of the present invention can be used as a general antibody

producing cell. For sxample, previously chatecterised antibodies can be praduced by
tmansfection of the myeloma cell line with known antibody genes. The myeloma cell line
is suited for “physiological” antibody production because “the pest-translational
modifications of proteins produced by the myeloma cells are likely to be identies] to thase

produced by human antibedy-producing cells.
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In a proferted embodiment, however, the myclows cell Jine af the preseqt invontion is
used in a method for producing a buman hybridoma which is eapable of producing human
monaclonal ntibodies. Further aspects of the inveqtion, therefore, relate to: a methad for
producing a hybridoma, which comprises the step of fusing a human myeloma cell line
with a human lymphoeyte; a human hybridoma cell line prodused by such a method; and

a human monocionat antibedy praduced by such a hybridoma.

The hybridoma-production method the prcsent invention can be used to immortalise
hunman antibodies that arc provoked by the natwral body reaction in pathological
conditions. This epables an immune response to be monitorsd over tinee, and also
provides a soutse of anfibodies which are more likely to be useful in therapy than
antibodies preparsd by other methods. Analysis of the specificity of such aptibodies can
be used to provide information on the disease-specific antigens which provoked the
antibody in vive. This information can, in tum be used to devise antigen-based

thevapeutic strategies, such as improved vaccines.
BRIEF DESCRIPTION OF THE FIGURES

Figure 1: - Quantitation of I secretion by two hybridemas. 707/154(0) and
707/100(«). Each hybridoma was seeded at a concentration of 3x10° cellsiml in RPMI-
1640 growth medinm supplemented with 10% fetal bovine serum. Sarnples were
collected at the indicated infervals for TgG quentitation by immunefixation and for cell
counts. After four days the cell count of the 707/164 hybridoma reachod gxi0" cells/ml
while that of the 707/100 hybridoma was £x10° cells /m!. Thereafter the number of
vighle cells decreased and by the 10™ day nearly all the cells were dead when the level of
TaG i the medium was at its highest, namely 210 pg/ml of IgG for both cultures.

Figure 2; Analysis of immunoglobulin secreted Ey the myeloma Karpas 707 cgll line
and Jybridomas. The cells were grown at 2 eonesritration of 210% cells/ml in -
methionine, L-cystine defictent medium which was supplemented with 10% dialysed fetal
bovine seruns and with ['S] methionine and cystein at 250pCiml {Amersham
International). The cells were incubated for § hours at 37°C in a £0; incubator, After

tncubation the rell suspensions were centrifuged at 1000g for $ minuiss. The supernatant

JP

2004-502454 A 2004.1.29



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

3G

(24)

WO 02040607 PCTILROTOZOSY

was analysed by sodium dodecyl sulfate polyacrylamide gel electrophoresis after total

reduction, The identity of radiclubelled secreted Iz was confirmed hy immunofixation.
Panel:

i Small quantity of x Light chain produced by the myeloma cells

2 1gG that react with the gpd | HIV-1 praduced by the hybrid with the 164 cells.

3,4 Iz producing hybridomu formed by fusing the myeloma cells with fresh white
blood cells.

58916 1g(3 producing hybridoma formed with tonsil cells.
5,7  Two hybridomas with tonsil cells that secrete the & light chain onty.

10-12 IgM scereted by hybridoma formed with fresh tonsil cells. Band 12 suggests that
this hybridoma secrates both light chains.

13 This hybridonia appears to secrete only the two light chains since it was negative

for the heavy chains G and M.

14 1gG with the two light chains produced by 2 bybrid between the mysloma and

tansil cells.
15. Hybridoma with tonsi cells that secrete high levels of Light chain ouly.

Figuee 3a Karyotype of the chromosomes of the Karpas 707 cell line which are near
tetreploid. Nots that chromosomes 2, 14 and 22 which contain the immunogtobulin genes

are normal end diploid.

83,30, X, del{13p] 1360w, +del(1 g1 1q44),-2, 2. der(3)del(3)(p2 L p25 )imv(3)
(a23425),+del{3)(q1 3q21 1. der(SI{ ;53 g3 L der (52500213931,
del(5)igi3q33)x2, +add(5)g3 [),-6,-6,add( THp25),deliB)q22024), 9,

]
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del(11(g23425),-11,del(12)(p12p13),-13,~13,-14.- 14,add(1 5)(p11)%2,
der{163t(1;16)(p1 1;p113,2dd(1 6){p11)x2,- 16,der(1 8)4(1; 18¥q23;p11),
add( 1 8)p11)add( 181(q23),~18,add{19)(g 13 m2Ader{ 19t 1; 19)q 1 1:p13)
eler{ ] n(dup(1)(g23g443: 1931 Lipl3),-21,-22,-22,+mar 12, +mar?

b. Karyolype of the hybridoma Karpas 707/164 whick is near hexapiold containing
the normal paics of chromosomes which are readily obvious in the ease of chromosomes

No. 1.

125X, XK, X del(1)pt 1p361ad, +del( 3ql 1qd4),2,-2,add{3)(p25),
der{3}el(3)(p2 Lp23Yinv(ANq2 325 add(2)(q3 1,4, der(S0 1;5)p1 Lig31),
der{S(Z:5Nq2 1303 1del(5)a  3a3a 2, +add(5)(g31).del(E)(q21423)
-6,-6,2dd(T}p23%2,del(8)(q22q24),-9,del{11)(q23925),-11,

el 1201201 332,13 -13.- 14,-14.4d 1 5)p1 L2 der( LML 1601 15p1 1),
add{16)p1 13n2,-16,der(] $)t(1;18)(q23:p111.204(18)(pi [ hadd(18)(q23),

1 8,addd 1931 A2, Hler(19)61; 190 g 1;p 1), Hder( 1 Dnldup(1)(q23q44):193(q Lpl 3,
-21,-21,-22,-22 +marlx2,tma2

Figure 4: Electron mictograph of the myeloma {a) and hybridoma (0). Tn contast to
the eyteplasm of the myeloma vells which does not appear w contain deteciable levels of
reush endoplasmic refigubem (RER), the cytoplasm of the hybridoma is taken up by
parallel and concentric RER. rosembling plusma cells. These morphelogical observations
can be correlated with the low level of « light c¢hain produced by the myeloma and high
levels of IgG which is secreied by a hybridoma.  The celis were fiwed in 3%

gluteraldehyde and the ullya-thin sections stained in uranyl acetate and lcad citrate.
DETAILED DESCRIPTION OF INVENTION

In & frst aspect, the present invention relates to a human myeloma cell line which is
suitable for use in a method for producing a human moneclonal antibody-secreting

hybridoma.

The myeloma cell line may be developed from primary plasma cell culiures from patients

with myeloma, for example from the bone marrow or pesipheral blood of such patients.

[
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In vrder 1o develop a homogenous cell line, the cells from the patients are cultured i vitro

and amplificd.

It is normal for newly developed human myelotoa cell lines to have a celatively Jong
doubling time, of the order of 70 hows. However, the present Hrventor has surprisingly
Tound that it i3 possible to produce a much. faster prowing eell Tine by culturing the cells
in vitro. For example, it is possible to meduce the doubling time to approximately 35

howrs or less.

The myeloma <ell tine of the present jnvention may bave a deubling time which is less
than (.73, preforable less than 0.5 times the doubling, time of the cell line before in vifro
cubture treatment. The myeloma cell line of the present invention may have a doubling

time of less than 30 hours, preferably less than 40 hours, mare preferably about 3¢ hours.

It order to use the standard polyethylene glycol (PEG) fusion protocol, the myefoma cell
line of the present invention may be resistant to PEG. The present inventor found that

95% of human myeloma cells were killed after first trestarent with PEG for Iymphoeyte

fusion. Muyeloma cells may be made PEG-resistant by treating eells with multiples cyeles

of PEG. The present inventor has found that in the region of twenty cycles of treatment
produces a cell line in which only about 25% of cclls are killed by PEG treatment.
Selection of a PEG-resistent myeloma cell resulis in a cell line which can be fused with,
hurman lymphocytes to produce a humanfwmen hybridoms in szecordance with the

present invention.

In the standard murins menoclonal entibody-secreting hybridoma production rmethod,
fased cells are selected using hypoxanthin, aminopterio, thymidin (HA) medium.
Murine myeloma cells are HAT-sensitive because they lack the enzyme
hypoxanthine:guanosine phosphoribosyl transferase (HGPRT), whercas hybridoma celis
are HAT-rezistant, the HOTRT gene being provided by the splecn cell fusion partmer. In

order to use the same selection procedure, the myelama cell line of the invention should

be sensitive ro TIAT. HAT sensitivily may be salected by growth in 8-azaguanine andfor
6-thioguanine or other selective agents as known in the art. As used herein, the term
“HAT-sensitive” means that, in a hybridoma fusion procedure, treatment with HAT
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medium results in preferential killing of unfused myelomas such that hybndoma cells

may be Isolated.

It is canvenient for the mytloma cell line to be Ouabain resistant, to facilitate the Tusion
and selection procodure with esl lines or with fresh cells isolated from tissues (such as
hane marrow, tnsil, lymph node, spleen and malignani fissue). Cells may be rendered
Cuabuin resistant by eontinued culture in increasing Ouabain eoncendrations. The

resulting cell lines are HAT-sensitive and Ouabain resistant.

It has bean found thar the mycloma cells having a growth advantage have an increased
chromosome number éumpamd to myeloma cells with longer doubling times. The
myeloma celis of the present invention may have an increasc in the number of
chromosomes (anuploid), or be neay teteaploid, and - rogy have a number of gross
chromosomal ahnormalitics. However, ane or more (préf‘erab]y a-[lj of chrgmesomes 2,
14 and 32 may be notwal andior diploid. Chromosomal analysis may be pcrforrﬁed ﬁsin g

standard techniques such as the G-banding method.

The present inventor has produced end characterised a buman mycloma cell line which
has a short douhling time, iz PEG resistant, Quabain resistant and HAT sensitive (see the
Examples}. This cell fing is known as “Karpas 707", and a sample has been deposited at
the ECACC, Salisbury, Wiltshire, 5P4 0JG, under Deposit Mo, 00071108

The second aspect of the invention relates to & method for producing a myeloma cell line.
In addition to steps sclecting for: a growth advantage, HAT-sensitivity, Ouabain-
resistance and/or PEG sensitivity (as described above), the method may also comprise the
step of introducing into the celts a marker cepable of conferring sensitivity or resistance to
an agent other than HAT, Qusbain end PEC. Such a marker or maker(s) may be
inodiced inte the cell by, for example, genctic cnginecring metheds knowa in the art.
Representative markers: enzymes producing 2 detectable product, such as p-
palactosidase; proteins which confer antibiotie resistance or susceptibility; and gencs
whose presence is fatal ta the cell under certain conditions (“suicide genes”), such as
herpes simplex virus thymidine kinase (HSVTE) which causes cell desth in the presence

of gancyclovir.
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The third aspect of the irvention refates to a method for producing a fuman hybridoma
cell line. The hybridoma may be produced by a method analogous to he conventicnal
method for producing murine hybridomas (7). For example, the mysloma ccll line of the
first aspect of the present invention may be fuscd with 2 human lymphocyte using, for
example, a standerd PE( fosion protocol, inactivated Sendai virus or electrofusion

mathods,

Hybrid cells may be selected from unfused ceils by any of the means known in the art.
For exampie, bybrid cells may be selected andfor isolatedt by cell sorting (such as by
fluorescence—activated cell sorting (FACS)), using magnetic beads or using cytatoxicily.
The conventiona! murine method for selecting hybrid cells involves grewing the eell
population post-fusion in 2 medium contsining a chemicat which will setectively kilt
myeloma cells which are not fased with [ymphocytes (such as HAT). The hybrid cells
may then optisnally be cloned to produce a homogenous hybridoma cell line. General
methods for hybridoma production are known in the art. For example, the following

procedute may be used:

A single-cell suspension of human lymphoeytes fron an immounised individual is formed
in serum free RPMI 1640, supplemented with 2 mM L-glutzmine, | mM sodium
pyruvate, 100 units/ml penicillin, and 100 pg/ml streptomycin (RPMI;.  The <ell
suspension is filtered through sterile 70-mesh Nitex ceil strainer, and washed twice by
centrifuging at 200 g for 5 minutes and Tesuspending the pellet in 20 ml serum free
REMI.

2 x 10° lymphocytes are combired with 4 x 107 myeloma cells kept in log phase in
RPMI with 11% foetal bovine serum (FBS) for three days prior to fusion), centrifuged
and the supernatant is aspivated. The cell peliet is dislodged and 2 ml of 37°C PEG
1500 (50% in 75 mM HEPES, pH 5.0} is added while siirring over fhe course of one
mipite, followed by the addition of 14 ml of serem free RPMI over s:cven rainutes,
Additional RPMT can be added wnd the cells are centrifuged at 200 g for 10 minutes.
After discarding the supcrnatant, the pellet is Tesuspended in 200 ml RPMI containing
15% FBS, 140 mM sodium hypoxanthive, 0.4 mM aminopierin, 16 mM thymidine
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{HAT), 25 units/ml IL-6 2nd 1.5 x 10° lymphocytes/ml. The suspension is dispeused
into ten 96-well flat hottom tissuc culture plates a¢ 200 pliwell. Cells are fed on days
2, 4, and & days post-fusion by aspirating 100 ul from each well with 20 18 G veadle,
and adding 100 pliwell plating medism with or without 10 U/mi IL-6 and lacking

lymiphocytes.

When cell growth reaches 60-80% confluence, cultare superuatants ate taken fram each
well and screened for reactivity to the desived auiigen by ELISA. ELISAs may be
performed as follows. Tmmulon 4 plaws ate coated at 4°C with 30 ulfwell with
100ng/well of antigen in 50 mM carbonate buffer, pl 9.6, Plates are washed with PBS
with 0.05%, Tween 20 and blocked 30 minntes at 37°C wits 0.5% Fish Skin Gelatin.

Plates are washed as described above and 30 pl culture supernatant is added.  After

incbation at 37°C for 30 minutes, 50 b of Lorseradish peroxidase conpugated goat -

anti-human IgGife) [diluted 1:10,000 in PBST] is added. Plates arc incubaed at 37°C
for 30 minutes, washed with PBST and 100 pi of substrate, consisting of 1 mg/ml TMB

and 0.15mbnal 30% H:02 in 100 mM Citrate, pH 4.5, is added. The colour reaction is

stopped witly the addition of 50 mi of 15% Hz804. Auw is read on a plate reade;.'

The term lymphocyte is fotended to include any amtibody-producing cell. For exampic,
the lympheeyte may be a Iymphoblast, such as an EBV-transformed B cell. The
Tymphocyte may also be an in wirea cultured cell. Alternatively, the lymphocyte may be
freshly isclated from a human subject. For example, the lymphocytes can be obtained

from otgams such as tonsils as well as lymph nodes, spleen, hlood or bone warrow.

A humar subject may be a healthy individual, in particular an individual who has beent
immunised with 2 particalar antigen, ot who has had (and recoversd from) a perticular
disense. The tuman subject may alternatively be an individuel whe kas a particular
disease. A lymphoeyte from the human subject way, therefore, be capable of producing

an antibody of interest.

Myelomas according to the invention may also be fused with non-antibedy-producing
lymphocytes, or other white blood cells, which produce lymphokines. Especially
preferred  are tumour-infilirating celis which produce  anti-tumor antibodies ot

il
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Iymphokines of therzpeutic utility. The hybridomas thus obtained are capable of reliably

produsing snti-tumor antibodies or lymphokines in farge quantities,

One advantage with the bybridoma-production method of the prasent invention, as welt as
the conventional thethod for producing mouse monoclopal antibody-secreting
hybridomas, is that the myeloma cell line preferentially fases with smtigen-nctivated

lymphnoytes.

The present invention also provides a hybridoma cell ling, and a menaclonal antibody

praduced by such a cell line.

Preferably the hybridoma of the present Invention praduces a bigh yicld of antibodies.
For cxample, the hybridoma may secretc more than 100 pgfm! antibody, preforably at

Ieast 200Lig/ml antibody, more preferably at least 300 pg/ml antibody:-

The hybridoma of the present invention may have extensive rough endoplasiic reticulum
(RER). In confrast to the cytoplasna of the myeloma cells {which do viof appear to contain
defectable levels of rough endoplasmic reticulum), the present inventor has found that the

. cytoplastn of & hybridoma cell of the present invention is taken up by parallel and

- Canoentric RER rescmbling plasma cells. The term “extensive” is used herein to indicate

that the levels of RER in the hybridcrﬁa are comparable fo those fourd in plasma cells.

The monoelonal antibody may be of any isotype: for example TgG, 1gM, IgD, IgA or IgE.
it may comprise light chains, heavy chains or both.

Preferably the antibody is usetul in the prevention or teawnent of 4 disease. For example,
if a disease-specific anibody-producing cell iz isolated from one patient, the cell could bo
imunortalised by the method of the present invention, enabling the antibody to be
produced in large quantities. The antibody may be given 1o a patient in a passive
imiunisation protocol to coner resistance 1o the disease. Altematively, the antibody
may be given to a patient suffering from the disease to hoost immune responses aad help
clear the infeetfon. It is possible that the derived hybridomas with varous whits bigod

cells vill give rise to a renge of therapeuttc humoral factors.
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Humsan monoclonal antibedies produced according to the method of the present invention
may be cmployed in substantially any process which involves ligand-polypeptide binding,
ineluding in vive therapeutic and prophylactic applications, in vitro and in vive diagnostic
applications, in vitro assay and reagent applications, and the like. Fer example, antibody
malecules may be uscd in antibody based assay techniques, such as ELISA techniques,

according to methods known to those skitled In the act.

As alluded 1o above, the antibodics produced according to the invention are of use in
diagnostic, prophylactic and therapeutic procedures. For example, antihodies produced
according to the inthiﬁn are of use diagnostically in agghutination, ELISA,
immunoperoxidase, Western blot and i sty profein  defcotion by standard
imimuwohistochemical provedures. For use in these applications, the antfbodies may be
labelled in aceordance with technigues known to the art. In addition, such antibodies may
be used prepamtively in affinity chromatopraphy procedures, when camplexed to
chfhmatographic support, such as a resin. All such techrigues are well known to one of

skill in the art.

Therapentic and prophylactic uses of antibodies prepared according to the invention

involve the admiistration of thereof to 2 recipient or patient.

Substantially pure antibodies of at least 90 to 93% homogeneity are preferred for
administration to @ patient, and 98 w 99% or more homogeneily fs mast preferrad for
pharmaceuticz] uses. Once pusified, partiafly or to homogeneity as desired, the selected
antibodies may be used diagnostically or therapeutically (including extracorporeally) or in
developing and performing assay procedutes, inununofluorescent stzinings and the ke
{Lefkovitc and Pernis, (1979 and 1981) Immunological Methods, Volumes I and I,
Academic Press, NY).

The antibodies thereal of the present invention will typically find use in preventing,
suppressing or treating inflammatory states, allergie hypersensitivity, cancer, bacterial or
viral infiection, and satoimmume disorders {which include, but are not limited to, Type I
diahtss, multiple sclerosis, theumateid arthritis, systemic lupus erythematosus, Crohn's

diseass and myasthenia gravis).
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in the jnstant application, the term “prevention” mnvolves administration of the protestive
composition prior to the induction of the disease. “Suppression” refers to admitistration
of the composition after an inductive cvent, but prior to_the clinical appearance of the
disease. “I'reatment” involves administration of the protective composition after disease

symptoms become manifost.

Animal model systems which can be used to sereen the cffectiveness of the antibodies in
protecting against ot treating the disease are avejlable. Methods for the testing of systemic
iupus erythematosus (SLE) in suseeptible mice are known in the art (Kaight e ol (1978)
J Exp. Med, 147: 1653; Reinersten of al (1978) New fng J Med, 299: 315)
Myasthenia Gravis (M) is tested in SJL/J female mice by inducing the disease with
soluble AchR protein from another species (Lindswom ef al. (1988) Adv. Brmunod , 42
233). Arihrilis is induced in 4 susceptible strain of mice by injection of Type T collagen
(Stuart er of. (1984) dnre. Rev, Pmunol., 43: 233). A model by which adjuvant arthritis is

induced in susceptible ratz by injection of mycobacterial heat shock protein has been
deseribed (Van Bden er al. {1588) Naturz, 33 171). Thyroidifis 15 induced m gﬁice’l:iy )

administration, of thyroglobulin as described (Maron ef al. (1980 J. Exp. Me;f., 152:
1115% Insulin depepdent dizbetes mellitus (IDDM) occurs naturally o can be induced in
certain strains of mice such as those described by Kanasawa et al. (1984) Digbeteivgia,
27: 113. EAE in mouse and ral serves ag 2 model for MS in human, In this medel, the
demyelinating disease is induced by administration of myelin basic protein {sez Paterson
{1986) Textbook of Anmunopathology, Mischer & al,, eds,, Grune and Stratton, New
York, pp. 179-213; McFarlin er al. (1973) Scierce, 179: 478: and Satoh et af. (1987) L
Inmnnol, 138: 179).

The antihodies of the present invention may alse be used in combination with otber
antibodies, particularly human monoclonal antibodies (MAbs) reactive with other markers
on human cells responsible for the discases. For example, suitable T-cell markers can,
inelude those prouped infe the so-called "Clusters of Differestiation,” as named by the
First Intarnational Leukocyte Differentiation Workshop (Bernhard er ol (1984) Lewkocpte
Typing, Springer Verlag, NY).

Generally, the present antibodies will be utilised in purified form together with

pharmacolegically appropriate carriers. lypically, these carriers include agueous or

13
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alcoholicfqueons solutions, smulsions or suspensions, any including saline and/ar
buffered media. Parenteral vehicles include sodium chloride solution, Ringer's dextrose,
dextrose and sodium ¢hloride and lactated Ringec's. Suitable physiclopicaliy-accepiahle
adjuvants, it necessary to keep a polypeptide comples in suspension, may be chosen from

thickeners such as carboxymethyleellulose, polyvinylpyrrolidone, gelatin and alginates.

Intravenaus vehicles inelude fluid and nutrient repienishers and electrolyte replentshers,
such as those based on Rimger's dextrose. Preservatives amd other additives. such as
antimicrobials, antiocadants, chelating agents and inert gases, may also be present (Mack

(1982) Remington's Pharmaceutical Sciences, 16th Edition),

The antibodies of the present invention may be used as separately administered
compositions or in comjumction with other agents. These can include various
immunotherapeutic drugs, such as eyleosporine, methotrexate, adriamyin o cisplatinum,
and immunotoxing. Pharmaceutizal compositions can include "cocktsils” of verious
cy1otoxic or other agénts in tonjunction with the selected antibw&ies, receptors or bi.n.ding‘
proteins thereof of the present invention, or even combinatiens of selected polypeptides
ageording te the present invention having different specificities, such as polypeptides
sclected using different target ligands, whether or not they are pacled prior to

administration.

The raute of administration of pharmaccutical compasitions according to the invention
may be any of those commenly known to those of ordinary skill in the art. For therapy,
including withour limitation immunotherapy, the antibedies of the invention cen be
administered o any patient in accordance with stamcdavd techniques. The administration
can be by any appropriate raode, including parsnterally, intravenously, intramuscularly,
intraperitoneally, transdermally. via the pubmonary toute, or ulse, apprapriately, by direet
infusion with a catheter. The dosage and frequency of administration will depend on. the
age, sex and condition of the patient, concurrent administration of other drugs,

counterindications and ethsr paczeters to be taken into account by the elinician,

The antibedies of this invention can be lyophilised for storage and reconstituted in a
suitable camier pror to use. This fechnique has been shown to be effective with

conventional  immuneglobuling and  art-known lyophllisation and  rsconstitution
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techniques can be employed. Tt will be appreciated by those skilled in the art that
Ivophilisation and reconstitution can lead to varying degrees of antibody ectivity Joss (e.g.
with conventional immunaglobuling, TeM entibodies tend to have areater activity loss

than Tt antibodies) and that use lovels may have to be adjusted upward 10 compensale.

The compositions containing the present antibodies or a cocktail thercof can be
administered for prophylactic and/or therapentic lreatments. In cortein therapeutic
applications, an adequate amaunt to accomplish &t least partial inhibition, suppression,
modalation, killing, or some other measurable parameter, of a population of selected cclls
is defined as a "therapeutically-effective dose”. Amounts needed to achieve this dosags
will depend upon the severity of the disense and the gencral state of the patient’s wn
immune system, but generally ravge from 0.003 to 5.0 mg of antibady per kilogram of
body weight, with doses’ of (.03 to 2.0 mg/kg/dose betng more commonly used. For
prophylactic applications, compositions containing the present selected potypeptides ar

cockails theveof may also be administered in similar or slightly lower dosages.

A composition containing an antibody acearding to the present invention may be utilised
in prophylactic and therapeutic settings to aid in the alteration, inactivation, killing or
removal of a gelect target eell population in 2 mammal. In addition, the antibodics
described herein may be used extracorporeally or fn virre ssiectively to kill, deplelc or
otherwise effectively remove a target cell population from a hetevogeneous collection of
ceils. Blood from a mammal may be combined extracorporcally with the selected
antbodies, cell-surface receptors or binding proteins thereof whereby the undesired ceils
are Yilled or otherwise reroved from the bloed for retumn to the mammal in accordance
with standard techniques.

The capacity to produce unlinsited quantities of a particular aniibody from an antibody-
producing cell in a patient can also be used to gain valuable information aboul the
inuntine respohse. For example, if the patient has a discase, 1t is possible to deduce the
discase-specific antigens targeted by the fmmune system. This information can be used to

design better drugs and vaceines lo treat and/or provent the diszase.

Almost every discase produces an antibody-mediated hndnune response, and se is a
candidata for preventionfreatment by an entibody-mediated therapy. The procedure of the

15
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present invention will be invaluable to immortalise human antibodies provoked by the
nutral defensive reaction of pathological conditions. Of particular interest, however, is
the use of the method of the present invenbion to immortalise temour-infiltrating
lymphocytes. This may produce nsefol anti-cancer antthodics and alse uncover fwneur

specific antipens. Such antigens could in tum be used as anti-cancer vaccines.

By analysing antibodies produced at different limes, it is also possibie to map the course
of an immune response o antigenic challenge. This may provide valuable information on

the optimurn timing for a particular treatment strategy or vaceination protocal.

In & further aspect of the present invention there is pmvidc;d the use of & human myeloma
ceil line accending to the first aspect to produce an antibody, by transfection of the cell
line with antibody-producing genes. The post-transiational modifications effected by the
human myeloma are identical to those formed in humean antibodies.  Thus, for
biotechnological production, the human myeloma line is preferred to produce antibodies
derived ot only from human hybridomas but also by transfection of already lmown

antjhody genes.

A human hybridema cell line of the preﬁ]t invention may alza be used to seloct a mutant
that will be also HAT-sensitive in the samc way that the murinc Sp2/0-Agld was
developed to produce a hybrid hybridoma (16) following fusion with enother lymphocyte.
In particulsr, a hybridoma produced using the myeloma eelk line of the prescat invention
which prodicss [ow/undetectable levels of antibody, but bas high levels of RER, may be
selected for fusion with a sccond lymphocyte capable of producing an antibody of
imerast. In this way, a gybrid hybridoma may be produced which is capable of secreting

high titres of the desired antibody.
The following examples serve to illustrate the prasent invention, but shotdd net be
construcd a5 a limitation thereof. The invention particularly relates to the specific

embodiments described in these examples.

EXAMPLES
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Exanmple 1 — Production of an improved bumun mycloms cell line

The present wventer has been trying to develop new buman myeloma cell lines for over
twenty years. The present yventor has previously described a myeloms cell line which
was developed from the bone mamrow and peripheral blood of a 53 vear old male patient
diagnosed as having multiple myeloma (35,6). Since this cell line now secretes
only w light chain it has a potzntial practical advantage over mycloma cell lines that alse

praduce the heavy chain.

Selecting for myeloma cells having a growith adventage

The doubling tine of this myeloma cell line after isolation was over 70 hours, but
following continuous ix virro culfure over many months a faster prowing cell emerged
with 2 doubling time of approximately 30-40 hours, with an increase tendency to stick o
the surfaces of glass or plasiic when in staionary culture. The adberent cells can be
detached sasily by forceful pippeting in a similar way to the mouse mycloma cells used to

generate hybridomas.

Selection for Hal“sensitivity and Cuabaln-resistance

The conventional methed for making murine hybridomas relies on the fact that the
unfused murine myeloma cells are sensitive to hypoxanthin, aminopterin, thymidin
(HAT). In order to select for human myeloma cells which are (HAT)-sensitive, they were
grown in §-azaguamine. Azaguanine-resistant cells that grew at a concentration of
Mpg/ml were further subjected o 30ug/ml of 2-Amine-S-mercaplepucine (8-
Thioguanine). The first twenty clones thal grew out were tested for their sensifivity fo
HAT medium. The fasiest growing clone which did not seem to produce any resistance
was selected for further work. Tn order to be able to fuse the myeloma cells also with
antibady preducing cell lines it was decidsd to select also for an Ouabain resistant
subline. Growing the myeloma cells with an incressing concentration of QOuabain

eventually led to the emergence of a HAT-sensftive Ouabain-resistant subline.

Exampic X~ Production of 2 human hybridoema

I order to eptimise the conditions and screening for hybridomma formation the present
inventor decided to develop (for the initial fusions) an antibody-producing buman B-oell
Iymphocyte with kpown specificity. Therefore the peripheral blood lymphocytes from
healthy HIV-1 infected individual were infected with EBV. From the EBV-inunorfalised

17
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B-cells, cells that produced monoclonal antibadies to HIV-1 gpdt were selected and
cloned, and reterred to s Cell line Karpas 164 The preseat nventor then attempted
unsuccessfully o fuss the myeloma aclls with the ERV-immortalised human lymphocytes

using polyethylene glycol (PEG) of different molecular weights.

In order to lry to investizate the reasons for the repeated failure to develop hybrids the
myeloma cells alone were treated with PEG using the same procedure as that used for celt
fusion. Thereafter, the cells were sexded in growth medium, but without TIAT or
Ouabain, and examined for viability. Examination of the PEG-treated cells revealed that
ihe PEG was highly toxic, kilting over 99% of the cells.

Development of a PEG-resistant sub-live
In view of the ahove fndings, the present inventor decided to try and develop a PRG-
resistant subline. This was achieved by tresiing about 1w’ myeloma cells. with PEG

(1500MW) following the protocal used for murine hybridoma formation. The few viable

* celis which eventually grew out were treated agsin with PEG. He repeated such tycles of

treatment more than twenty times over z period of about 13 months betore 2 subline of the
myeloma emergsd where ouly about one quarter of the cells were killed by the PLG
treatment. However, in the process HAT-resistant cells reappeared. The ceils were
therefore ireated once more with 8-azaguanine and cloned. A clone was isolated which
did not revert when grown in HAT medium. This cell line is known 23 the myeloma
Karpas 707 cell line, a sample of which has been deposited as Deposit Ne. ECACC
00071108

Fusion with ERV-immortalised [ymphocyes

The HAT-sensitive, PEG-resistant cells were thon fused with the EBV immortalised
lmman B-lymphoeytes 164 eclls producing the monucional antibodies to gpdl using a
standard PEG fusion protocol (7). The cell suspension was seeded in multi-well plastic
trays. Following growth in the presencs of HAT and Ouabain, clones resembling the
mveloms cell line grew our, The tissue cultwre finid gave strong stwicing of the
mernbrapes of acetone fived HIV-1 ipfected Karpas 45 T-cells in the Karpas ATDS ecll

test for anti-viral antibodies ().
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Characierisation of the fumanr moroclonal aniibudy produced by the hybridomu

Further studies using several polypeptdes of the gpal of HIV-1 enubled us 1o eatablish
that sur monoclonat antibody reacted against the peptide LAVERYLKDQOLLGIWG but
it failed 1o react against four other peptides of the gp41 of HIV-1 (results not showa). The
cpitope that this monoclonal antibody recognises seems not o be present in the African
WO strain of HIV-1 (%), since the antibody {ails to react with NDK, infected T-cells but
reacts not only with the Cambridge isolate of HIV-1 (10) but also with the easly French
LAV isolate {11). A database search confirms that both the French (LAV) and British
(CAMI) isolates of HIV-1 share the sbove amino acid sequence, whereas the Aftican

iselate has a lysing to arginine mulation.

Fusian with fresh humean [ymphocytes

After the successful fusion with the 164 cell line the present inventor decided to establish
whather their myeloms cells would also form entibody-preducing hybridomes with fresh
human tymphocyies. They fused the myeloma ceils with unfractionated white blood cells
(WBC) from ihe peripheral blood of o adult and with tensil cells prepared fiom
surgically removed tonsils Er-om twa children. The cell suspedsions abtained after the
PEG fusion were seeded in 24 and 96 wells plastic tissue culture plates and grown n
RPMI-1640 medium supplemented with 20% foetal bovins serum and TIAT for the first
12 days. Thereafter, growth medium alons was used and colony formation was observed
during the following 2-3 weeks in approximately 25% of the wells when the myeloma
cells were fused with tonsil cells and in about 10% of the wells when thé myeloma cells
ware fused with Blood WBC. Tissue culte fluid collected Tom wells with active cell

prowth was assayed by ELISA for the presenwe of JgG. Tu this method, protein-A was

used on the plastic wells to capture the JeG monaclonal sntibodies produced by the pewly’

fornzed hybridomas. The culrure fluid from over 100 of the wells contained IgG.

The present inventor bas, to date, developed over 20 independent Jg secreting hybrids
from fusion with peripheral bloed Iymphocyies and over 100 antibody producing hybrids

fram fusion with tonsil cells.
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Example 3 — Characterisation of the uman myeloma celt [ine and hyhridommas
Morpkological analysis of the Eybridomas

Tha growth pattern of many of the cells that grew out was variable. When in stationary
culture, myeloma cells grow in & uniform pattern of adherent ceils forming an imegular
mosaic which covered the plastic surface with continuous release of cells into the culture
fluid. When grown in roller flasks, most cells remain in suspension as clusters of varable
size. The growth of some hybrids resembled the parent mayeloma cells but many others
acquired a distinet morphalogy and growth forms. In stationary culture, some hybridomas
gdhered to the plastic swfices and displayed numerous thick but shemt spindles,
rectangular and trianguler shapes. Other grew mainly in suspension as single cells or

clusters.

Ultrastructural examination of the cultured myeloma revealed that in contyast to the oclls
which contaiped large amounts of rough endoplasmic veticulum (RER) during the first
year In culture (5), after long-term in vitro growih the cells have Jost most of the RER.
However, examination of two hybridomas, 707/164 and 707/105 (formed with blood B-
cells) revealed that fn both tases the hylrids resembled plasma cells (Figure 4. A large
part of the cytoplasm was taken up by parallel and concentric RER while the degree of
dilatation of the cisternae varied from cell t0 cell. The contents of the RER appeared as
fine granular material which is probably immunoglobulin. A large number of
mitochondria could be scen in most sections, while sections fhrough the Golgt area
revealed highly developed alppa.ratus‘ Since the ultrastructural exa.n.]il‘mation of EBY-
immortalised 164 B-cells revealed onty 2 small number of short and thin strands of RER
it will not be unreasenable to suggestthat the fused tymphoblast somehow activates the
latent myeloma RER for the production of Tg.

Chromosamal analysis of the myeloma cell line

To confirm thal the antibody producing cells were indeed a hybrid of myeloma and
human_ lymphocyte, cell cultures wers prepered for chromesome analysis usiog the G-
banding methed described by Crepulkuwski et al. (12). Early on, the cultured mycloma
cells (like the fresh patient cells) were found to be hypodiploid with 45 chromosomes
containing several chrowwsomal sbrormalities (5). However, the myeloma cells which
had the selective growth advantage (after multiple oycles of in vitro cuiture) and which

had increased PEG-resistance were revealed to be near tetraploid contaiming numercus
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and unusual high number of gross chromosomal gbnommalities. [n fact 13 of the 23
chromasomes were abuormal.  Karyotypic analysis revealed 3 copies of chromasome [
4ll of which were alsa shorter than usual, and 3 marker chromesomes. [t is intercsting to
note that the chromosomes 2, 14 and 22 (which contait the imnnoglobulin genss) are

normmal and diploid.

o order to establish whether the repeated cyeles of PEG treatment induced these
chrargsomal karyotype abnormalities, the chromasomes of cells which were frozen prior
to the PEC freatment were also analysed. The analysis revealed that all these changes
were present before the PEG treatment. Hence it appears that, during the conlinuous /i
vitre culture gver many months and beatment with 8-azaguanine, 6-thicguanine, HAT
und Ouabain, 3 near tetraploid ¢ell ling emerged which had a growth advantage over the

hypediploid myeloma cells.

Chramosomal analysiy of the hybridomu cell lines
Karyotype analysis of the hybridoma with the 164 cells revealed that the cells are near
hexaploid, containing the near tetraploid ehromasome of the myeloma cell and the normal

ctomosone from the lymphoblast.

Karvotype analysis of the EBV-transformed lymphoblasis (Kacpas 164 line) that produce
monoclonal anfibody to gpdl of HIV-1 shows that about 10% of the cells display a
supilar translocation, %1;16) (p11:q10) to that detected also in the myeloma cell line.

This may be due to prolonged ix virro culture.

dnalysis of [gC production

As to the quantily of IgG production, & comparative assay for the secretion of antibodies
to the gpdl of HIV-1 by the EBV infected lymphoblasts and the hybrid (707/164)
revealed that the hybridema produced at least cight times more antibodies than the
Iymphoblasts following cubture of identical number of cslls (10%ml) under the same
conditions: Specifically, the hybrid 707/164 seorcted 470pg/mi of JgG while the 164 cells
secreted less tian the assay detection level, which ts 70pg/ml after four days in cullure.
Since both cel! cultures have the same genetic information for the antibody synthesis it is
clear that the Iybridama cells of the present Mvention are far more effective in antibody

production.

anr
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Tests for the seerstion of immumoglobulin confiom that the myeloma cells producsd only
a small quantity of light chain, The fusions with the tansil cells and blood lymphocytes
produced clones that secreted 1gG as well as [gM. One of the hybrids which was formed
with tonsil cells produces oaly light chains (L + ). Such diversity of Ig production
suggests that the myalama csl! line is capable of forming hybridomas with most if not &l
the range of smtibody producing cells. In fact the present inventor has found that the
hybridomes that eve formed with the mysloma el lins d.cscribc:d herein are far more
sffective in antibady production than murine hybridomas (specifically, the hybridoma that
secreted antibodies against gpdi of HIV-1 produced 470 pe/ml yield of Igl, and the
hybridomas that were fonned following fusion with bfood bymphocytes produced 210
pefml and 130 pgfm) of IgG). It correlates with extensive rough endoplasmic reticulum
(RER} which is present in the human hybridoma as compared to the sparse RER of the

murine hybridoma.

Various modifications and variations of the deseribed methods and system of the

invention wilt be apparent to those skilled in the art without departing from the scope and .

spirit of the invention. Although the invention has been described in connection with
specific preferred embodiments, it should be understood that the invention as clalined
should not be unduly limited fo such specific embodiments. Indeed, various
modifications of the dageribed modes for carcying out the favention whick are obvious to
those skilled in chemistry or hiclogy or related flelds are intended to bo covered by the
present invention. All publications mentioned in the above specification are herein

incorporated by reference.

22
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CLAIMS
1. A humun myeloma cell line for use in u method for producing a human

monoclonal antibedy, whick has been selected for growth advantage by multiple cycles of

cogtinuous in vitra culture.

2. A humen mycloma cell line for use in a method for producing 2 human
monoclonal antibody, which pessesses one or more propertics selected from the group
consisting of

1) PEG-resistance;

b} HAT-sensitivity: snd

¢) Quabain resistunce.

3 A buman myeloma celt line according to claim 2, which passesses each of the

properties a, b and ¢.

4. A myeloma ccll line according to any preceding claim which has an increased

chromosome mumber and or ong or more chromosomal abnormalities.
3. A trryeloma cell line according to claim 4 which is near tetraploid.

6. A myeloma eell line according to claim 4 or 5, whersin one or more of

chromosomes 2, 14 and 22 are diploid and free from chromosemal shnormalities.

7. A myeloma cell line according 1o any preceding claim, substantially as described
herein, and known herein as Karpas 707, which is the same as, or derivable from, the
sample deposited in Deposit Ma. ECACC 00071108,

8 A method for producing a human myeloma eell line, comprising the steps of:
a)isolating a primary humnan myeloma cell from a myeloma patient;
b) eulturing and multiplying the cell i vitro by mudtiple cycles of in virre culfure
30 84 to select for a growth advantage over primary mycloma cells;
) exposing the cells to an agent which enables selection for one or more HAT-

sensitive cells;

24
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d) optionally, sxposing the cells to Ouabain and selecting one or more cells which
are Chuabain-resistant; and

&) exposing the cells fo polyethylene glycol (PEG), and selecting ome or more
PEG-resistant cells;

wherein the above steps c-¢ may be perfommed individually or sequentially in any

order.

9. A method aceording to claim 8, which includes the step
) introducing into the cells a marker capable of conferring sensitvily or
resistance to an agent other than HAT, Cusbain and FEG

wherein step £) can oceur at any point in the metbod aller step a).

1¢. A method for production of a human hybridoma, which comprises the step af’
fusion of & human myetoma cefl line according to any of claims [ to 7 @ith 8 human

white bload cell.

11. A method sccording to claim 10, comprising the steps oft

a} incubating a mycloma cell line according to any one of claims 1t 7 with a
human white blood cell, in the presence of polyethylene glyenl (PEG), inaetivated Sendai
virug, or under electrofusion conditions;

b) selecting for hybrid cells.

12, A method according to claim 11, wherein step b) comprises
1) continuing the incubation in the presence of HAT with or without Ouabain,
#) selecting HAT-resistant, optionaily Guabain-resistant cells; and
fif) culturing the HAT-resisiant, optionaily Ouabain-tesistant cclls and selecting

individual hybridema clones.

13. A method according to any onc of elaims 10 to 12, wherein the white blood cell is
an antibody-producing lymphocyte, a lvmphoblast such as an EEV-immortalised

Iymphocyte, ot a lymphakine-produsing white blood cell.

14. A method apcording to any one of claims 10 to 13, wheremn the white bleod cell is

freshly isolated from a humen subject.

25
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15. A method according ta any one of claims 10 to 12, wherein the human white
bload cetl is part of a population of lymphocyics showing varying degrees of antigen
activation, and the human myeloma cell line preferentially Fuses with antigen activated

lymphocytes from the population.

16. A humen hybridema scll line produced by & method according to any of claims 10

o 13.

17. A human hybridema cell line according to claim 16, having extensive rough

endoplasmic reticalum.

18. A human meneclonal antibody produced by a hybridoma cell line according to

claun 16 or 17.

19. A human monoclonal antibody according to claim 18, for usc in a method for

reating or preventing a dissass.

20. A human monectonal anibody according to claim 19, for use in conferring

humoral immursty to & human, subject.

21. A method nf producing an antibody, which comprises the following steps:

(i) isolatiot of & lymphocyte from 2 human subject,

(i}  production of  human hybridoma by using the lymphocyts in a method
according to any of ¢Jaims 10 to 15; and

(iii})  isolation of an antibudy secreted by the hybridoma.

22 A method according to claira 21, wherein the antibody is capable of treating

andfor preventing a disease.

23, A mefhod according to claim 22, wherein the lymphocyte is a tiunout-infiitrating

iymphocyte, and the antibody is useful in the irsatroent or prevention of cancer.

26
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24. A method for identitying a diseas&-.;,paciﬁc antigen which comprizes the following
steps:

ey} praduetion of a disease-specific antibody by a method according to claim
22 or 23; and

(i) deduction of the antigen which is specifically recognised by the antibody.

25. A methed of monitoring an immune response in 4 humarn which comprizes the
following steps:

(i isolation of lymphocytes from a human subject at varying stages of the
IIUTLURE [ESPONSE;

iy production of a human hybridomas by using the lymphoeytes in a method
aceording to any of claims 10-15;

(i)  isolation of an antibody secreted by each hybridema.

26. A method for producing a kuman antibody which comprises the following steps:
ey} trapsfection of 2 human myeloma cell line according to any of claim [ to 7
with ene or more antibody encoding gene(s); ’

(i}  production of the antibody by the transfected myeloma cell line.,

27. A method for producing 2 humeral factor, which comprises the step of fusing a

cell [tomm a myeloma cell line according to any of claims 1 to 7 with 2 white blood cell

" which is capable of producing the humoral facter.

28, The use of 2 human hybridoma vell line according to claim 16, in & method for

selecting # mutant that will lead to a hybeid hybridoma.

27

JP

2004-502454 A 2004.1.29



L T e T e T e T e B T T e T e O e Y e O e O s O e, T e, R e T e, IO e, T e O e R e O e O e T e T e T e T e T e T e

(47)

oooooooao

INTERNATIONAL SEARCH REPORT It a8l Application Ho
PCT/&8 01/03052

- CLASSIFICATION OF SUBJECT MATTER

CLENIG/07 GOIN33/B77  //AGIN39/395 AB1P35/00

TR GE T s A COTKIS/00  GOINA3/S3  AGIPAS/0O

ecorin 15 Intesoational Fatent (I} rre balh nafianal and IFC

EB. FIELDS ZEARCHED

Mimum Gegrohed] L]

IPC 7 CI2N COFK

O A hax R L on To th T sucl) doc Linents are aclodad In the faks SARLNEA

baz g tha 7 sea’ch (Wame o 4210 bast and, whert pridtical seareh lermy uveds

EPO-Lnternal, MEDLINE, LIFESCIENCES, EMBASE, CHEM ARS Data, BIOSIS, WPL Data, PAd

. DDGUMENTS CONSIDENED TD BE RELEVART

Canagony ™ | GRETOR o oot il rdicalon, wher: cppicpiialk, ol Lhs sekvan passazs

Fislovant to clal Mg

X GUD YONGJUN ET AL.: "Establishment of
human myeioma cell Tine KM—-ZR and its
praliminary eppiication to human—-human
hybridama research.”

CHIN MED 3CT,

vol. 6, no. 2, June 1991 (1991-08)}, pages
82-85, APQOIOZ1554

page 93

X HISAYOSHI O°DKA ET AL.: “Estab)tshment of
Stabfe LelT Lines producing
anti-Pseudomonas aerugincsa monaclonai
antibodies and their protective effect far
the infection in mice"

MICROBIOL. IMMUNOL,

vol. 36, no. 12, 1992, pages 1305-1316,
XPO0102583E

page 1308

e

1-6,
8-14,
21-24,
26,27

2,3,
10-14,
21,22,
24,27

m Furar documenls whe lisled In he coalioustion of box .

Faton! lomity moerbora ere Foledin minex,

» & putiot colegorsss of gltad doimnents -

“A° dwsament defeing he ganers izt o a2 WAIE 114 ar priardy

consigoros) ko b2 of zaniculer relsar Inytion

Er Eﬂm?‘ dU‘;U"‘Eﬂ bt publehud an aralm 1he interraions!
Ving gat

L docnpan onin W Wi cupts on prioity eipmig) or
e 8 ke o azinbish o puccalin i o wncter

Gitalion o olhof ApAcls) Ao {as speoibed
11 et ebering Y an oral lsclogure, use, sl bilon or

T laberdocumert pabliehiestatier e [emalon iwg astg
dalh wihha applicalion bu!
T v ot woi oriheory Underying the

¥ dcumant of panicuksr rebetanas: hs olalmed [mantan
Gongldaied novel of Sl a contkiered lo
inuohie an NG £1ofs WhON 1 QLLCN s Febeen akan
W dseumsnt of pakeler FRIONAT ES: tha < amed Inksation
mrinel be nongidernd (6 ol oIl IERNE SE0 When (e
cesemand & egmbine? villl one or mos; alhor 2yc) oo

othe: meens lm!l]‘-!s. nn,h evmtliellon selng obvicrs 10 5 pereon skilied
e cuentpanksaed oo e memslons! Mg et bet In :h:
Ttarthan Lz pronly dide o ks m\lm:l\tmmberol the sams paten: family

Ehate of the artiial cormplatkn of the inlermalloal ssarcn

17 Dctaber 2001 05/11/2001

Erate-of miadiong of 1K Intensiinnal svareh ropont

Hane and mallivg adiress of the 1RA Autherlzed dfiren
Edirapual Fatonl Oltlce, P B. §81R Dalenlisan 2
HL - 23 15

Wagner, R

Far, POTASAR I [peserd wreath ok 1682

JP 2004-502454 A 2004.1.29



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

INTERNATICNAL SEARCH REPORT

(48)

el Application Mo

e
EET/GB 01/03059

C.{Continuativn) DOTMENTS COMBIDERED TC BE RELEVANT

Category

Cltalioh of Qocanrail, Wil ‘mhcaliunwlicr: oppropdele, of the roleven] pasgages

Ficlevant 2 caim Ne.

X

HULETTE C M ET AL: "PRODUCTION OF A HUMANM
MONOCLOWAL AMTIBODY TO HLA BY HUMAN-HUMAN
HYBRIDOMA TECHWOLOGY A PRELIMINARY REPORT"
AMERICAN JOURMAL OF PATHOLOGY,
FHILRDELPHIA, PR, US,
vel. 121, no. 1, Cctober I985 (1585-10),
pages 14-14 X¥PODASTIT74
IS5N: 0002-9440
page 11
“HUMAN MYELOMA CTELL LIME CARRYING &
PHILLADELPHLA CHROMOSOME®
SCIENCE, AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENWCE,, LS,
vol. 216, no. 4549,
28 May 1982 (1992-05-2B), pages 997-039,
XPO02018528

" ISSN: 0036-8075
cited in the application
ansiract

KARPAS A ET AL: "HUMAK PLASMACYTOMA WITH
AN LNUSUAL KARYOTYPE GROWING IN YITRG AND
PRODUCING LIGHT-CHAIN IMMUNGGEOBULIN"
LANCZT THE, LANCET LTMITED. LOMDOM, GE,
24 April 18B7 (1982-04-24), pages
$31-935, ¥POD1018518
ISSN: Q140-6736
cited in the applicatian
abstract
KARPAS ET AL: "A human myeloma cell Ting
suitable for the genaration of human
monacTonal antibodies”

5,
vol. B8, no, 4,
15 February 2001 (2001-02-13), pages
1799-1804, ¥PED2179323
page 1799 -page 1804

US 4 720 459 A (WINKELHAKE JEFFREY L)
18 Janvary 1988 (19RR-01-19)

the whole document

U5 4 833 Q77 A (ABE TSUTDMU ET AL)
23 May 19859 (1939-05-23)

the whole document

_/__

214,
21-27

i-14,
2i~27

z-14,
21-27

2 FITARGAVRAE (bl lon ol saarcd e uty 1592

JP 2004-502454 A 2004.1.29



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(49) JP 2004-502454 A 2004.1.29

INTERNATIONAL SEARCH REPORT It aol Agglication Mo
PCT/RE DL/03053
G [l TO BE RELEVANT
TR0 & | Cilian o toganuent, oATh I culisi whare appropriala, u 1 1okl passagun lekwun: oo cim e,
A OLSSON L ET AL:  "HUMAN-HUMAN HYRRIDOMAS i 2-14,

PRECEFINED ANTIGENIC SPECIFICITY
PROCEEDINGS OF THE NATIONAL ACADENMY OF
SCIENCES OF USA, NATIONAL ACADEMY OF
SCIENCE. WASHINGTON, US,

val. 77, na. 9, Sepiember '1980 (19480-09),
pages 5429-5431, XPAOLGR1A93

ISSK: 0027-8424

the whole document

A COLE S P € ET AL:  "HUMAN MONOCLONAYL 2-14,
ANTIBODIES® 21-27
MOLECULAR AND CELLULAR BIQCHEMISTRY,
NORWELL, MA, US,

yal. 62, no. 2, Jung 1984 (1984-05), pages
109-120, XPOOL0Z16%4

155K 0380-8177

the whole document

PROBUCING MONOCLONAL ANTIBODIES OF ‘ £1-27

Forty PCTASATD Gaerravieior of s ] (b 1002



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(50) JP 2004-502454 A 2004.1.29

INTERNATIONAL BEARGH REPCRT Int ‘nel Apalization Ne
FCT/GB 01/03059
FPatent docurnant Putlication Patant famity | Publicatian
«ited In sperch reger date mEMUEt(s) data
Us 4720459 A 19-01-19828  NOKE
Us 4833077 A 23-05-1989  Jp E9175896 A 04-10-1984
JF 17569538 € 23~04-1993
Jp 4029999 B 01-07-1992
ae 58216126 A 16-~12-1983
DE 3379055 D1 02-03-1983
Ep GO96839 A1 28-12-1983

FoR, PETUEAE10 atont lwriby orvax) (hiy 150,



(51)

JP 2004-502454 A 2004.1.29

ooooogooooo

(51)Int.Cl.’
0ooQ
0oooQ

// 0000
0000

21/08
33/53
39/395

g

oood
ooon
oood
oooo

33/53 ooogd
15/00 ooogd
5/00 oood
397395 OOOO

gobogoooon
ooogd
goood
ooogd
gobood

@éGnoooooono  AP(GH,GM,KE,LS,Mw,Mz,SD,SL,SZ,TZ,UG,ZW) ,EA(AM,AZ,,BY ,KG,KZ ,MD,RU, TJ, TM) ,EP(AT,BE,
CH,CY,DE,DK,ES,FI,FR,GB,GR, IE, IT,LU,MC,NL,PT,SE, TR) ,0A(BF,BJ,CF,CG,CI,CM,GA,GN,GW,ML ,MR,NE, SN, TD, TG)
,AE,AG,AL,AM,AT,AU,AZ ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ ,EC, EE,ES,FI,GB,GD,GE,GH, GM,
HR,HU, 1D, IL, IN, 1S, JP,KE,KG,KP,KR,KZ,LC, LK, LR, LS,LT,LU,LV,MA,MD, MG, MK, MN , MW, MX ,MZ ,NO,NZ,PL,PT,RO,RU, S
D,SE,SG,SI,SK,SL, T3, T™M, TR, TT,TZ,UA,UG,US,UZ, VN, YU, ZA,ZW

(2000 OO0O00ooDoDoOoOooO
goboooboboobbooobooobbooobooobooobooooboooboooboooboa
ooooooooooooboboooooooooog

DAO3 EAO4 FAO2 GAO1

00o0o(@o
0000 0o
0000 0O
0000 OO0
0000 0o

) 4B024 AAO1 AAl1l BA45
4B064 AG27 CA10 CA19
4B065 AA93X AA93Y ABO1
4C085 AA14 BBO1 CCO2
4H045 AA11 AA20 AA30

CAO4
CA20
ABO2
CC23
BA10

DAQO2
CC24
BAO1
DD63
CA40

DAO1

BAO8 CA25 CA44 CA46

DA76 EA20 FA72 FA74



PRI B (R FIR) A ()

RE (TR AGE)

FRIZHA
VL :PN
IPCH K&
CPCH &

FIo ks

H\

3

ok
dJo

F-TERM

L5

L M2 FF S0k

BEG®)

patsnap

<ToEIREVER F>
JP2004502454A5 NI (AE)B 2008-07-31
JP2002509461 HiE B 2001-07-09

S B T H AR Viety B F R A

S 47k #3 H R SavishizuB BR/A 7

H—NAITATZN\A

N—=NAITATZNA

C12N15/09 A61P35/00 CO7K16/18 C12P21/08 GO1N33/53 C12N15/02 C12N5/10 A61K39/395
C12N5/163 A61K2039/505 C07K16/00 CO7K2317/21 C12N2510/02

C12N15/00.A A61P35/00 C07K16/18 C12P21/08 GO1N33/53.D GO1N33/53.M C12N15/00.C C12N5/00.
B A61K39/395.N

4B024/AA01 4B024/AA11 4B024/BA45 4B024/CA04 4B024/DA02 4B024/DA03 4B024/EA04 4B024
/FAQ02 4B024/GA01 4B064/AG27 4B064/CA10 4B064/CA19 4B064/CA20 4B064/CC24 4B064/DA01
4B065/AA93X 4B065/AA93Y 4B065/AB01 4B065/AB02 4B065/BA01 4B065/BA08 4B065/CA25 4B065
/CA44 4B065/CA46 4C085/AA14 4C085/BB01 4C085/CC02 4C085/CC23 4C085/DD63 4H045/AA11
4H045/AA20 4H045/AA30 4H045/BA10 4H045/CA40 4H045/DA76 4HO45/EA20 4H045/FA72 4H045
/FAT4

2000016824 2000-07-07 GB
2000017139 2000-07-12 GB
60/270588 2001-02-23 US

JP2004502454A

REHETRATFEARREAENG EZN A SEEEARR,


https://share-analytics.zhihuiya.com/view/7bab634d-cf4a-4f3f-9b5c-51c34ef2a795

