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The present invention re man nyeloma cell line. In partjicular
it relates to the use of ”m,ﬂmm,,m, oma cell line in a method 'ﬁ%‘? 2bszi ng a
human hybMW@88t68apabl e of 5.p4gduci ng human nonocl onal antRATEB&#3050
BACKCGROUND The techni que for providing nmarine nonocl onal antibodi es was
devised in 1975 by 10 Kohler & MIstein {1,2). In this method,

ant i body- produci ng spleen cells froman i mmuni sed nouse are fused with
cells froma nmouse nyel oma t oxpradusenbydicedr, aakks known as hybri domas.
After fusion, the cells are selected using drugs that kill the nyel oma

par ent al célle, preseat Besntidrerelmésiwehyraare nyalonspdetidines ah!partang iereldted foaHe

life-span arid.soon die, .so that only hybrid ce||s survive. These -
hybri domas ‘Frs%a?‘H@aEéla&&ql{l?C?qghﬂ%ﬂb B}E?Iffoé‘rfgf B‘alcwa@r nanehypridema; ggpable of
secr et e santgrb@¥nSRBRAT mbndQbndl BRtiBEHiégen used to imuni se the spleen cell
sdonor. Those hybridomas producing anti body of the desired specificity are
cloned, resulting in a hybridoma cell |ine producing a honpbgenous

popul ati on i nol ecul es (i.e. nonocl onal antibodies). 20 Mich
research e#g%??zﬁggﬁﬂi%n di xected to the adaptation of this technology to
produce human nonocl onal anti bodies. Attenpts to use the nouse nyelomas to

derive human nonocl onal anti bodi es were unsuccessful because the
het er o- speclilfei techyiang der graviding murire monoclonal antibosligsevay atevisadiianl 975 by

h . | t o, k t i bod ti
hunen woer oot BT A A, b T BRI IRER. SebeR iR el Rt 25
cell line, imneitised RbMe-82 Fosedewith Icelie foki ﬁhnmetlﬂgdl&na t6 PréRE AHYBAY Tells

m_._)‘kture of .| ynphob| astoi d and Iasrr_ablﬁg/ cells (3)) for the production of
human nonodNBWE as;HY ass tusigy, Meveselly) arefsgldcied, using ghngsethat kill the

prom si ng 1 enfi S | hl. nan
ant i body- p?‘g%é&%rflﬁgg‘%&t@? ic%l})’r%%réé\%atp?ous gc'gp %L?%irjﬁggl Vceellg el%% ?il%ge%‘r%%}gp%en
consi der ed andopor X, isnthat, ol diybrid toells s@aive. Theseshybrddinas dfavb el cappeidy t®

i mortaki se_ant i body.- pr.oduci human i pheral_ bl ood B-| ynphocytes. .
However; s@éﬁ?f%fea% 1rﬁeﬁ@geq¥|§9§9%s n%ﬁé’?‘gg‘?cpyd‘f‘p&ﬁg‘&ctlﬁg thenaniieen Hsed BYIRURSE he
mari ne nonakd silédn @MtdoRerY THEse Ay A8y ol §GHR antifodly of X ; to
be unstabl o vith T 4 MAR zogﬁ\% 02/ 1‘??’1(}%? b0 ) mofﬁﬁ%%‘g&ﬁ"té@%g%t
to growt h, cloneg. wedtingin phyhridemascell linenrpdiening.a homageremy pdpwstieroof antibody
preferenti i t.ahi A0 ast s engaged in anti body responses (4).
Strat eqi es%‘gé%dlg%@% lgé%(?lﬁo e%g?%%@é@sﬁb produce nonocl onal antibodies with
human 5 character which bypass the need for an anti body-produci ng human
cell |pe. For. exanpl e, usefyl noyse nocl onal anti bodi es_have been

" hunan ?ged'MTﬁ_P quﬁqf% ﬁffpﬁcsml@ﬁ ;LC%L rdi‘:’éﬁ'iegt%i’ &bs afaptation of this teshpalognto pegiems
(chinmeric akiaR0dbsstloral dhtibddits AR hRIME SRodsh GniMioRRs %‘Héﬁ&@hkﬁg

i mmunogeni city of the_antibody but resSidual inmmunogenictity is retalne mby
vi.rtue of mperiockanal apibedies gresnuhsugeessfnl kecanse e \hetero-sperifimbytyiss-guickti loge 10

P ameior k. M SRR (ol SimB] AP B BORRh medeio A khoi ey
mani pul at i @ecréfing hempe el i cell llines TsuBRSS It BFIOsEQRICE 266! HBRLS Bl elBthd Ne

antibodi es which are acceptable for therapeutic use in hunmans. However, the
anti body sgeliliniand thenBPMI-8PR0ecell ding wglchheonmm ree hbferafienepusi mixtdienof .

cequences AR ARNCird BiasRERIRYE Sl CHh For TRE 5BiBling ot e nonsslaseb pec
for the inautibédieqbaethay have Af fall@HA spite o MBRRLRY SdrlyARpbAEN- DI ndi ng

fragnments, whose V genes can be recovered and engi néered 1 nto anti body
genes to produce nonocl onal antibodies (14). However, production of 20

 human nono I ReYeta) T | S, a: Rl quft i, - .
procedur e, Qjadr%ge ttﬁgq%dikn i r@éiﬁe%iﬁﬁ?@g%#h@%?ﬁ? |u(‘=§lsn,g libfbﬁ@égllg% Yagous
engi nedfed altemative cell ineshaveshden whsidpredofur ratinple, theoEpsteinddutt yirge (EBW ed

' sequences, .| s, not subjected to in ,vivo affinity matyration as_is the case
with nat ur 3¢5 B ‘58%?‘%@“9@#?%%9 33 “?FBE%‘E?/"&FIPSFWW HO‘iBﬂU@Ph%CYFﬁ:‘frran

i nstead of HBwWRL, SiEH RWNRIRY hive 95Hfber Bearﬁﬂsaeksd%gﬁ geﬁlgmfeh)/ith Y Ruflhese
strain contains human genes and produces human anti bodi es; however because
t he di ver simgnoglomal edibody-peddrinahybwidomas.a Fouexampilef they eendon de unstable veittd
the anti bodi es undergo affinity. maturation in the nouse, the antibodies
are not truly human. 30 From an anal yti cal perspective, none

nmet hods is capabl e of dissecting nan's i mmune response to spegmn"mﬂmwﬂmm,ﬁ
chal | enges. Direct anal ysis of genes flrom heavy and |ight chains t(%oozgvm ng
pol ymerase chain reaction (PCR) anplification has becone the




met hod of choice to characterise the type of antibodi es expressed by people
in certain 2 4 MAR 2004 WO U2/ (1 ~Q07 PCT/ GBOL/ 030i 9 conditions, T{&s

net hod has the di sadvantage that the information of the heav&/-ﬁ iﬁﬁt ‘hai ns
pairing i VQI¥H60The narine hybri doma. procedure for produci Mg/GBAGEIEN A
anti bodi es has the added 5 advantage (over the above-nentioned non

hybri doma based procedures) that it K can ef.erential |y i rtalise antjgen
DILivared BOSER B RS (RbHGdoH Pt ica bt e EEY drenarr Sreataly

anti bodi es ;a8 i heshoh oduci ng hunan
nDnocIonaIlanti6%%?§§M%E%¥§mﬁggg¥%qgﬁﬁu?ﬁgrg%?aﬁ%égés of the conventiona
mar i ne nonocl onal anti body production nmethod. SUMVARY OF THE | NVENTI ON The
present inygntion provides a hyma eloma cell |in ich is capable of
eting i n Sargies, By aho i v ee s e Hodaer maegias aftbodiet SR hErgha
met hods sf orchARkieP S/hicH byfRsd B AesPfod lan ARibdyPr8Sucidd RARAPEQL L Frh& ?[e?t
time, the present invention enables the reliable production of truly human
hybr i domas usefil movse nericlanat atdwidies havh degn Emanised/ dnt liddng medent vauablas a
human nyel q cell.line which.is .ca L e of i fused with human
yphocyt e Bt bbaRnSohi fabRE AR EaR anbodsr P, Wit R B ¥R
fusi on pr otthe Gumati S@itPoligREhmvAdRHicHe tathe htibedy( Bt REidelemimehopshRity is
met hods (17), .to produce hybrid cells. The present inventor has_ al so

 devel oped detginedoly Vatueppbihecionejen Vryegiemdramemork.j Mosgpyer, she artigeadraging

growt h ;adv AP hasho i [ é ri nar E!gﬁ
cel l culI6t urasgg(?rﬁglr# als nf/sg?]gﬁglpg??eﬁ ?{e %@H%e&%}?%hg%n?}gla%&r@ngeﬁyﬁne 0 E:tahe
present i nuamtipolation(EP©@28%400) hss angrenet ald efihedattibody edandpulgti@etol the point
exanpl e, previousl racterised. antibodi es. can geggbo uce

ch db
Lransf ect | GHAGE 1t FPRSFLAIG s PERHES IRISRY FUEIRG FRUEALIeD SUy eFfodccepipble for
nyel oma celhedapiRiciBe! ifl HutHah§d HoWeve MeSartibody §15’éc'i'ﬁ LERARY deteptitfell B the
because ~ the post-translational nodifications ‘of proteins produced By the
nmyel oma celmyrisg kindingdite donoh eMottener, thdir produdtiosdnynlvescospléry manipmtation of
anti b_ocl - pr.oduci % cel ls(’/%s WO 02/ O~ (17 4 MAR 2004 PCT/@B0OL1/0305') In a
preferridd RO S{E0BIPYS-  the nyel onm cell line of the present. o
invention is used in a nethod for producing a human hybridoma which is
capabl e of l?rOd'UCi ng human nonocl onal anti badi es. Further aspects of the

i nventi on, khfgecdisplay . teenglagyt bas heevedewsdoredr fosrthelini vigroagengrationoph humanch .
ooyt e, HeRRiSE St Atd SHIRRHOTE Eich cad BE rpbolbil fid HiBfRgred
human nonochtnahtiodyi pagty tprpyddueedmbyodomth aatihgdies (btya. Holwever, production of
hybri dopa- pr oduct | t hod. .t. t jnventi d t

o A e B B 555 S BRek AR kB 1t or

i n pat hol oghifidn iébeemsikgt bOMe abiibsliQ)Aph@SitaR & d $9PRRsCast @ RSult of
moni t ored over. Ti g, and al so provideS a source of antibodies which are
rmi e |ikel yearabibatiars effutandomiyhgenemyed Isequeants; bis dissybjenpert ¢d dny vboheffinity
met hods. Anal%gei}s of .t rl_(taer{%gec-l Li Cj té oEi Schh anti bodi es can be used to
provi de i nfBEEHOBRSIS thef@Sywia pemrd AHPOdIEs. ant | gens whi ch provoked t he
antibody in vivo. This information can, in turn be used ' to devise

anti gen-based 15 therapeutic strategies, such as inproved vaccines. BRI EF
DESCRI Rfl ONAdrnygsmig-mousgstrain which contains human instead of mouse immunoglobulin genes

has been developed (15). This mouse strain contains human genes and produces human
antibodies; however because the diversity created is selected not in a human but the
mouse host, and the antibodies undergo affinity. maturation in the mouse, the antibodies

are not truly human.

From an analytical perspective, none of the known methods is capable of dissecting man’s
immune response to specific antigen challenges. Direct analysis of genes from heavy and
light chains following polymerase chain reaction (PCR) amplification has become the

method of choice to characterise the type of antibodies expressed by people in certain
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Figure 1. Quantitation of 1gG secretion by two hybridomas. 707/164(0) and
20 707/100(). Each hybri doma was seeded at a concentration of, CixégRSz 4
cells/mM in RPM 1640 growt h medi um suppl emented with 10% f et al Vi Ploe
serum SanpPdM¥7e coll ected at the i.ndicated intervals fACT/BI1/03059
guantitation by immnofixation and for cell counts. After four days the

cell count of_the 7Q7/164 hybrido reached 8x105 cel |l s/ mn ile that of

the 707/ 108PHNEASHo Sv@%th%fi?*esgtfg&%‘fvﬁmageﬁ?ért & ARigFmation Hg%‘eﬁe ?12%“

vi abl e cel &ﬁiﬁge&?ﬁ@gs%qoﬁnd by the 10°" day nearly all the cells were dead
of |

when the | evel in the nediumwas at its highest, nanmely 210 p, g/ n
of 1gG for both cultures. Figure 2: Analysis of imunoglobulin secreted by

the nyelo Karpas .707. cell ling and hyhri.domas. [The cel.ls.were gro t a
concent r a_?ﬁﬂ% mfx‘??%‘dg’gal %rf’ﬁ?d_e“it%? r %‘égﬁ_’ﬁé%i Cmoﬁ]é’flall_-a'&%c’_tdi“??e{‘%feﬁec‘i\{@ﬁa _
medi umsnhi gdvanRige P& B BbAR-Mbitiond %dhi BYbtiRetha Bhadd pRctAdesetiamidngnWi t h
[358] nethionine and cystein at 250p, Gl (Amersham | nternational). The
cel I's wer epiefreensially dmmenrtadishanfigen activated Breels,dhys piodueing @rlongdasting supply

i ncubati on cell isu asions were centrifuged at 1000g for 5 minutes.
The super ngﬁ@ﬁpcﬁ&nﬂ%ﬁ?ﬁ@e}s&w 4 MAR 200 PCT/GBU 1 /03059 was anal ysed by
sodi um dodecyl sul fate pol yacryl am de gel el ectrophoresis after total
reduction. The identity of radiolabelled secreted Ig was caonfirned by

i mrunof i xat PR is thypaneed for agpgthpd derameducinghumpan mgreclerd iantipedignwairhifiast he

nyel o ce e A brid
R L R Rk S e S T
rry-ﬁl oma cells with fresh white blood cells. , 5 8, 9, 16 1gG producing
hybri doma M | | 15 6,7 Two hybridomas with tonsil cells
t hat secr e%m&hrﬁgﬁﬁﬂmwﬁﬁ/ 10-12 1gM secreted by hybridoma forned
with fresh tonsil cells. Band 12 suggests ‘that this hybridoma secretes both

light chains. 20 13 This hybridona appears to secrete only the two |ight
chai ns si nthe presertinyrigioniprevifies a hwpam swelpmareellnlinevhic is/capable gfxatinghint he

two |ight chai roduced by, a hybri t -1h | 9 d,tensil,cells.
25 15, By pfit pGdiscReEEh of i mae pitelBRAe o YriRrteBomaignt i macht -
only. Fi guiRride sdfdtioahyAtibodies. "Eherblogd]Baah® firsd tintel) thelfite s ink@rtiGietdabldsi ne
which. are near ' tetraploid. Note that, chronosones 2, 14 and 22 which

contain t htheirakighleBrogdhetionofjars buman hytridemasand meaoslopalangbogdiss.xx, - X,

X, del (1) (pll p36) x4, +del (1) (gl 1 g44),-2,-2,der(3)del (3)(p21p25)inv(3) (923

g25), +del (3) (ql 3g21),der(5)t(1;5) (p | | ;q931),der(51t(2;5)(q921;q93 Z ),

del (5) ( q134BSpregsntanieknEipq dfdt)condsnba hardéy inypl2bie, cdll1in@)whicl? g2etpable of being4

MAR 200, WO.02/ (1607, PCT/ /03059 del (1 23025) ;. -

T ol 4012) Pi3eb Sy gt fyphogyte ising & stanadlehEne! spsh s aipatyetisiang gl

11 ), add( EBGPfubibn)prdiocdd usslef inadtiatdd Sénﬂ&)\(iﬂ%i?})oﬂ-élehrofﬁﬁdﬁ méthéds %)

), add( 18 ) (023 },-18, add( 19) (g 13 )x2, +der (. 19)t( 1;19)(q 11;p 13) +der (

19) t (dup( ™ Drogecs ydbmid celly.{ §ha pregentinvenior has also dovelppgd 2 gt | pppdycing

Kak Vot . : : : .

o Yo vPe S X TSR I MElA (8% dRCRLL ooy

case of chtimedbamepritdary plasrdce P&ilogedrens,a-nfyelotna phifdnt). pi

1p36) x4, +del (1) (qllqg44), -2, - 2, add(3) (p25),

der ( 3)%1%I (8) (p21p25)inv(3)(9g239g25), add(4) (g31}; 4,der(5)t(1;5)(pll; g31),

der(5)t(2;5)(g21;q931 ),del (5 (q | 3 g3 3 )x2,+add(S)(g31 ),del (6)(g21 g23)

-6,-6,add{7)(p25 )x2,del (8)(qg22924),-9,del ( 11 )(g23 g25), -11,

del (12) ( p1Zpe dypxren mysloma cell dine lofl theduteseB) {nyehtjomcaehe uSiitas B, gedpfaplahtipddyl )

15 add(16 I 2; 16, 18)t,(1;18 23.pl 1 dad(1 | | d(18 ,

e addl 1810t ooy’ TRE Py preIcha terid ey b BE bt o0

©q44) ; 19) (qtradsfection)of the myeloma cell line with known antibody genes. The myeloma cell line

30 is suited for “physiological” antibody production because "the post-iranslational
modifications of proteins produced by the myeloma cells are likely to be identical to those

produced by human antibody-producing cells.



-21,-21, 22,-22,+mar 1 x2,+mar2 Figure 4: Electron mcrograph of the

nmyel oma (a) and hybridoma (b). In contrast to 20 , the cytoplasmof the
nyel oma cells which does not appear to contain detectable | evie MAR 3004 ough
endopl asnmwo0dP460ti um (RER), the cytopl asm of the hybri doner¢rGBakessup by
paral l el and concentric RER resenbling plasma cells. These norphol ogi cal
observations n can be correlated wth the |lowlevel of x light chain |
produced bin armseleyed smbodiment kpvavendhe myelorgaoghiling ofsthegusnk dnypptign is
hybri doma. ' ' 0 J ] =thin
cacti ons. sPtind theBod R Groddtat  Ruldh el RHITVBLANE OGS
OF | NVENTI glnbelofalf dntibbdies PRther hdpcisrof sieninvention) thepelfots; relbedo t onetitodrfan
nyel oma cell line which is 30 suitable for use _in . a nethod for prodycing a
human nonoBfoseing hybsisiamas edicy comapmises thegeiam of fagngpdiuman pyrioma ?Fgl haﬁgf be

devel oped {,r I I ] for
exampl o 1 r S BhdF [y oBRers filiuan ibrding® ool MR BRLERH by Mol MURIEEng 12
MAR 2004 W\&®huiaf midhoelchalGaliboaB patluted tnr sieh athybridombop a honbgenous cel |
line, the cells fromthe patients are cultured in vitro and anplified. It
is normal for newly devel oped human nyel oma cell lines to have a relatively
l'ong 5 doulp Qﬂfbﬁklﬁﬁmgﬂ%d&cﬂ@n Qhetebd Ghe fReseRU ifventiONRMR be WB&! 6 f@AYrtalise
inventor has sdrprisingly found that it is possible to produce a nuch

f ast er gr ohimgncaitibodiesethby aceil gravaked biethe ehdtural sbodyi reastiofoin pathopigical i t

is possjible ta.reduce.the doubli.ng tine to approximat.el y,35 hours or, |.ess.
10 The?hyeF%‘i‘Fgueléﬁ'l ‘"hgn?hqest AR PR TSPRAEN ig?'n W?‘“g‘é/éwﬁr 13992050 e
hich is | egiddiad Burke ofPaftftRaal! WhichSaethan Akdlyt iomBs dsBful dauibkiapg thane
of Jthe cell line before in vitro ~1 culture treatnent. The el oma cel |

line of thentipaskiespreparedhy iother msfhadsy eAnalypbuel thegpesifigity pf pedhsantibadies gan

hours, prefer Vil . . S I bl y: . oIl I n
order to ufgg ‘?Sghe ‘Stﬁ‘ﬁ’gﬂaﬁ‘%g‘%%o ygp ﬁ;ﬁ{neﬁtgng{sgegglsS%ﬁEg)Ar?l%ﬁ%%hﬁ%&p%@dtt&g
myel oma celhtibadye imfvikdie Thie Siafdrmative ndanprinntayn e rueed 'sbadéviseo aRigen-baved
present inventor found that 99% of human nyel oma cells were killed after
first ﬂ?eatthﬁé‘i‘ﬁe“%f’tsﬁa%ﬁsl&?h?%/WBEF{T@C?‘B $:on. Myel oma cells may be made
PEG resistant by treating cells-with nultiples cycles _ of PEG The present
inventor has found that in the region of twenty cycles of treatnent 20
produces aBRIEF DESGRIRTIQN OF T VIGUBES 25% of cells are killed by PEG
treatnent. Selection of a PEGresistant nmyeloma cell results in a cell |ine
whi ch can be fused with human | ynphocytes to produce a hunman/ human

hybri doma i Lﬁeqpr.dar@@anmﬂantm%@rs&&@tmnwmwmon?a'é: P707/t1ks¢%o§taaadard

mar i ne nonocl onal anti body-secreting hybri'doma production nethod, fused

cel |'s 2fe FOVHEDE. Eachnhytridomeamisteadedatiaoptantiation ofi$xi 0fi oelisadin REAMI-um

Marine nyel cells are HAT-sensitive he they |ack the.enzyne
hypoxant hi r’:gggmm “BH&EMSWP%&W&&&(E?‘#@TQ%@ SSEBRT Sampes S
hybri doma ?E@ilbé“t@@étethyﬁiﬁ‘lcra?eﬁ i]ﬁ%e@g%s fc;rggG 'q{‘uﬁﬁqti&? irﬁﬁ}uﬁeﬁ%lﬁaﬂ Aadobyell he

spfeen cel fusion partner. or aer 0 use 'the sanme sel ection

procedur e, cohrtsmpdienfiourcleyd theicald cotintioff ghe H7éHid lyrbrisiomal rgached $x$@negllsimle t o
- HAT. HAT Ptivit | ected. b wth 5 i /
6t i oguan AP 8ind R PO BsEebEChe 0 KAl T, TP MR of

her ei n25t hevidtte oellisHiRstreasidsinidibyethe 16*Aday hdully,alll the aclyweletivad whea ithlevel of
procedure, treatnent with HAT 7 WO (12/11-1 Q07 4 MAR 200
IgG in the medium was at its highest, namely 210 pg/ml of IgG for both cultures.

Figure 2: Analysis of immunoglobulin secreted By the myeloma Karpas 707 cell line
and hybridomas. The cells were grown at a concentration of 2x10°% cells/ml in L-

30 methionine, L-cystine deficient medium whicil was supplemented with 10% dialysed fetal
bovine serum and with [>°S] methionine and cystein at 250pCi/ml (Amersham
International). The cells were incubated for 8 hours at 37°C in a CO, incubator. After

incubation the cell suspensions were centrifuged at 1000g for 5 minutes. The supernatant



PCT/ GB01 /03059 nediumresults in preferential killing of unfused nyel omas
such t'hat hybridoma cells may be isolated. It is convenient fPrMAghﬁlO el oma

cell line _to be Quabain resistant, to facilitate the fusion 5 and sel ection
procedur e WM | Tines or with fresh cells isolated froMGHEBWBIsuch
as bone marrow, tonsil, |ynph node, spleen and nalignant tissue). Cells may

be rendered Quabain resistant b ntinued cul.ture in, increasi bai n
concent r atY® r‘?‘é’gly e %’?H}‘r’t‘ %ﬂéfcev, gﬂqﬁlﬁf B@gacgy lé"ﬁk'rgeg §:I'F§1trf’?5‘ére§lﬁ aﬁgﬂﬁ in

resi stant .rehfetibh. THE i@ty 5fhdiflabitdd SebrtdV R Pi¥eeonBited B IInREmd fidktidi.
advant age have an increased .~ chronosone nunber conpared to nyeloma cells
with | onger doubling times. The nmyel oma cells of the present invention may
have : anéjaplgl[ease in the nunber of chronosones (anuploid), or be near
tetraploid, = and~~ may have a nunber of , gross chronosomal abnormalities.
Howevep, one or nore (preferably all) ~of chronpbsonmes 2, 15 14 and 22 may
-be normal and/or diploid. Chronosonmal anal ysis nmay be perfornmed using

st andard tlechniSguabquantity efsc light chripamdduegd bytthohyeldmea gallssent i nvent or has
produced and characterised a human nmyel ona cell |ine which has a short
doubling time, is PEG resistant, Quabain resistant and HAT sensitive (see
the 20 Exanpl e9yG tHatirsact ¥lith the _umn%d@&d'qu@ﬁgbﬂ@&}ith #edeacaRMl e has
been deposited at the ECACC, Salisbury, Wltshire, SP4 QJG under Deposit
No. 00071108. The second aspect of the invention relates to a nethod for

O o & 0nciaht AgeC IpdRie htPongtof e tri-iins RuBlHhe oF b BB it °

s,eslsi tivi thloddalldescri bed above), the nmethod may-al so conprise the step of
i-nfroducing into the cells a marker capable of conferring sensitivity or
resi stance to an agent other than HAT, CQuabain and PEG Such a marker or
mer ker s) Ry pad nt reduses,difl B iHntobimby witngXam! e genetic

engi neeri ng net hods 1%%&'1 rllﬂ%%,e art. 30 Re‘p”?esel}lt at1ve markers: enzynes
produci ng .a detectable product, such as ~igal actosi dase; proteins which

confer, _antibiotjc Sistance_or sus ibility, and gepes whose presence is
fatal fo tdmz CJVVO [}ﬁa‘&fonaaér%hwnsgﬁ%fﬁp‘&%ﬁfsc %@F&qﬂ‘ngﬁ‘@s@'ﬁy such as

her pes sinplex virus thymidine kinase (HSVTK) whi ¢ch causes cell death in
the presence of gancyclovir. s 4 MAR 2004 WO 02/QC07 PCT/ GB01/030i 9 The
third aspdét12igM besrétad by hindansd formed mothefreshttbmsil dedls. Bandu?isnggeatstthatan
hybri doma gcel |, l.ine. The h i,.d may be produced by a nethod anal ogous to
t he conveﬁﬁ'is(gwgﬁld%?ﬁ%c(ﬁgtF%gcabrhggﬂ%_ ‘murine hybridonmas (7). For exanpl e,
the nyeloma cell line of the 5 first aspect of the present invention may be

fused with_a human | ynphocyte using, for exanple, a standard PEG fusion

prot 0281 , Bnactishly pegis tQ, secaste onlythe Hve dehtchainsdace it Happegative| | s
may be selgetigteh PR gsgdneel |'s by any of the neans known in the art. 10
For exanpl e, 3‘&‘?’3 cagﬁ s may be sel ected and/or isolated by cell sorting
‘(such as by fluorescence-activated cell sorting (FACS)), using magnetic

" beads or using .Cyt ot oxicity. e .convent i .qgnal ri.ne nmethod fqr selecting
hybrid cells i IW@@%WW&I{’ D3 BAO “ﬁ&ﬁ?ﬂ%’ﬂ%ﬁf‘?ﬁg&@@ﬂ B¥ELoma a0dre i um
cont ai ni Nnggomsicdedgl cal which will selectively kill nyelonma cells which are
not fused wth | ynphocytes (such as HAT). The hybrid cells 15 may then
optioRal ly be cloned to produce a honogenous hybridoma cell |ine. General
met hods f or: hybfj i i .1 For. e l e, the
Fol 1'ow ng 1 oeduuit TRt b A YLl S8 SE: KAPAE ah b Bt ghesRaisf ST
| ynphocytes froman i mmuni sed individual is formed 20 in serumfree RPM
1640, suppl.enented wth 2 -glutam ne, 1 nM sodium pyruvate, 100 ‘

mvi
units/m pEEESR i n, Kawatypeof freghmpmesaragsaf i KarparsA cell e whigh are near
- SUSPENSI ONef iql t Bi zg@ﬁﬁ ' P ' :
washed tvwrtgféé%{)/ldé éﬁtgi ahgﬁlﬁgfﬁﬂg?ﬁ%b’ 1943?%1?2 m HEtb Iégﬁéﬁ% 1#1312%% (!adril)glhrrll&g%%e
pel | et30i n ROnomadendifloide RI'M. 25 2 x 10a | ynphocytes are conbined with
-4 x 10" nyelonma cells (kept in log phase in RPM with 11 % foetal bovine
serum (FBS) for three days prior to fusion), centrifuged and the
super nat ang3 X, a5 d 11p36)xa¢ldel@Rgh £d44) 52,9 8drPDAEH3 /P21 25 37C PEG
1500 (50 %in 75 M ﬁg?g% -BEI—? 8 _8)(9:%3 g%c?gd wWhi I@sﬁr%g&o%‘r]@? he course
of one 30 (@34A%,+delB)alia? 1hden(H(1:06i1iia31)der(Du2ef(aBl;6Bum free RPM  over

seven m NUieEG)(q13933)x2,+add(5)(q31),-6,-6,add(7)(p25),del(8)(q22q24),-9,

5



Addi ti onal RPM can be added and the cells are centrifuged at 200 g for 10
mnutes . After discarding the supernatant, the pellet is respyspenggd in
200 M RPM containing 15 % FBS, 100 mM sodi um hypoxant hine, 0.4 mM :

ami nopt er iWQ 02e46AM t hymidine 9 WD 02/0. 1607 |, 4 NAR 2004r@LEBEBOI5H3IUS9
(HAT), 25 units/m 1L-6 and 1.5 x 106 | ynphocytes/ m . The suspension is

di spensed into ten 96-wel|l flat bottomtissue culture El ates at 200

p, | /well. é%lﬂB(Cﬁaézfr)eélléﬁl(H%w)ﬁguP}?')ﬂ'Bah}i Bhd4pdddaslixei on by aspirating

rodi um w t Rt OU TR LR LB EITRES B RISNEC I oe ' When cor)
growt h reaactms)@ﬁ)k ?Qda@syquz}xﬂeqed(w w)xe 4&1@1&(@9)@@2@)(@16}5@ taken from each
wel | and screened reactivity to t desi red @gen by ELI SA. ELI SAs

may be per téerEbt(dup(i ¥a?oidd); lP)éﬁhl,Bw)ﬂbr%ﬁé’é Wpalgdamed at 4C with 50
pl/wellswth 10 100ng/wel |l of antigen in 50 nM carbonate buffer, pH 9.6.
Pl at es "are washed with PBS with 0.05 %, Tween 20 and bl ocked 30 m nut es at

37C wi th 0b5 % Kiasfotfpe of thiehyiridoma K abas7GW Bodvahichds acer desaploidednahing and
50 p,| culture sulpernata t is adde After jncubation_ at 37%for 30
hEQIRRSPMES G f ¢)

m nutes, SECHOBRL BriSAE ChEAngTopies B hATe TeadHy QBRORE s CaseR
[dilut ed 15304000 in PBST] is added. Plates are incubated at 37C 15 for 30
m nut es, vvashed wi th PBST and 100 p,| of substrate) consisting of 1 ng/m

TMB and O 15m/mM 30 % H202 in 100 MM Citrate, pH 4. 5 i s added. The col our

on a pitht e PSR R xS aTataedFetl ol iitabas aedlaieRihe any. - O

ant i body- paggyakl @3})(@5&5%}{@3?@2%5%@(3&83@4' 2@1355(611@1)?6 a

Iynphoblast such “as ransf or med e nay al so be

ac
an in vitr@ekIN@iNeER 1m31).deltf X ah333 x2etadd(Did 1), Wﬁﬂ}lg&)ﬂaz be ;: freshly

| ated f I h t b bt d
fr om or gan<S SARUCHEERRE RN o232, SIRR Repd i tiiP 0P L0 Bi0od or bane.
R Vi el s Ga bt L and i n A ot F‘*&”?ft"“'r??ﬁ"mr?“aﬁi ho has had
(and rb%ovém6)??b]r})‘2sal§3%r{ﬁ@@1ég)(@iﬁhgé‘d &H ¢ may

alternativ i cyte
fromthe hﬁﬂr%an u j(he}g?sgz frﬁ?/&@%tér’e?)(gggﬁpgg'g%e}cag}{@%{ﬂgfﬁgaﬁ ngg(da%itge}g i body
of i nterest2l,30,-23,Q2hmsrlx@¢ionatlng to the invention may al so be fused with
non- anti body- produci ng | ynphocytes, or other white blood cells, which -
produce | ynphoki nes. Especially preferred are tunmour-infiltrating cells
whi ch prodeggrent i - t @1BtroathicRQFaSolthe nfyelond® (4) 208 hiybAdorfla [BYR 18 @Bntrast to
PCT/ GBQ /OS%%I nphoki nes ofcm%eﬁ eutltn%, util |(at9 z ybr i donas tmjsé

obt ai n&Y afhe #ing obtherrayglamp welly w&mb. dogs ant apneamr comm getgriabledevels of

| ynphoki ne t
hybri doma- grd u%rﬁo%ﬁasﬁ%&?ﬁétg}u Ihﬁﬁt% gf esegﬂsﬁﬁ V% glr? ﬂgosn don}a] 15,k gntulqe
convention abraltelt dndccdnoentric ®RER resgmbling plasmacelln nﬁhe@rrhoﬂpbdlpgmb olﬁe'mgons
hybrldomas gthat the nyeloma cell |ine preferentially fuses with

\4

ant i gen- ac % Be serre Wﬂﬁﬁ'@}'ﬂ'@s owriguelpias bght ‘théHltquFFdabié thepnyclpmaang high

hybri doma g¢g) n lQ’Pcﬁ%n d d 5
line. Prefer aLI %'gc}? gorr%&o%t%adg 2 11gen I iven ?o‘%ﬁgro *c?s*gg %‘l ér{‘l’ .
yield 2§ agtutd-,rahﬂlehyxle ﬁfdrtheuhrmdhm sebhmm&medjmamﬁmcstatermﬁdeamaatbhan 100

p,g/mM antibody, preferably at |east 200p,g/m antibody, nore preferably at
| east 300 p.g/m antibody: 15 The hybridoma of the present invention may

have extengp/ea it GHYDESAFAPraSNIOF neVEfdiof (RER). In contrast to the
cytopl asm of the nyeloina cells (which do not appear to contain detectable

| evel s of rough endoplasmc reti cuI um, the present i nventor has found that

the .. cytopla ofa brldo the entlnvntlo i,S taken.u
by pa al | oA A PR b8rerent b SobieF 8 P TR Oy e R 147
" ext ensf Ve suitableI F6e JBeTifi 4 hehbdd dbe phRiucihpt aU’ﬂﬁndxﬁ‘ﬁﬁin‘bcﬁhaﬂEﬁhbd&lyH&@reﬂng

hybri doma are conparable to those found in plasma cells.
hybridoma. ]

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

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

6



The nonocl onal anti body may be of any isotype: for exanple 1gG 1gM 19D
IgA or IgE. It may conprise |ight chains, heavy chains or both. At 2004
Preferablélthe anti body is useful in the prevention or treatnent of a
di sease. POOI&Npl e, if a di sease-specific antibody- produdGIgGBEII3059s
isolated fromone patient, the cell could be immortalised by the nethod of

the present_| tion, enabling the.antibody.to be produced in |arge |,
quantiti es?n qﬂr%éle{én e&ﬁ%’@f q‘r?é%/" gggougslc gﬁ“feb&g %le\st &8thh$ﬂatée“§%\§r§ic\'7‘gm§59” vilro
i mruni sat i emd anplifiehl to confer resistance to the disease. Alternatively,

t he anti body may be given to a patient suffering fromthe di sease to boost
i mune responses and help clear the infection. It is possible that the

deri ved hyfrii i t i ! I | ] ill, qgi ise.t
of t her apony > COERRL b dkddeboYl gl PAOBE R s 1 HalE A piftiNaly Tk 026
Human ronodéublialg tine,i dfabé eflepiof 40 tRErCHOWE VI JtHeprédeat fvehRA Has sﬁrﬁ)ﬁsﬁﬂ’ggﬁent

i nvention y .be enployed in substantially any process which involves
| i gand- pol %’@&th‘ﬁét ki Pgpikly, toj nredusgi avgurh fastey growing peH dinebyasidtusing shy kcelbs i ¢

appl i cati opSyii S t gy i L i {4 Ny (.ons,. Jln viirno say
and r eagen?1s1<’:11£)’1|c?lt i gé’ﬁ F%ér}\nsﬂ Q’alrtldglp %gﬁﬂe%gag@gcr% %1)%( a%%?ié},lg gi%el Eboaﬁﬁfgx%%tt%‘xﬁs
may be useboursonless.body based assay techni ques, such as ELI SA techni ques,

according to nmethods known to those skilled in the art. As alluded to
above, the antibodi es produced according to the invention are of use in

di agnogy i CTh@hgﬁl&h@@éli find Bfl tHBe IR WiventiBh A MHE SR d&miingﬁgﬁgwch is less

anti bodi es produced 10 according to the invention are of i agnostical ly
i n_aggl ut i fanilety, prieshle lessrithan Per timesithealoubling ime dfl the celhdink hefire in pinat ei n

def ection rd. i nohi st oc i ca rocedures. .For use in these

appl i cati og‘gﬁ% ﬁrggfg‘ﬁ?qt'b'gfg‘?uggc %CEF FJA%B* Flgedpﬁe§Fr‘§é%‘fﬁ“H%é’éa e 2 QEHﬁNﬁues
known to ttimeafiess kinesictiduis) Preferdbly lagtthaoad B&r%o&%réﬁ%gpéﬁdﬁ%@hbﬂﬁ! y in
affinity chromatography procedure's, when conplexed to a 1

cl u~omat ogr aphi ¢ support, such as a resin. All such techniques are well
known {50 OfEn by &hdel thi t%%r%e& [ rophy| i s of

ant i bodi es .p? epl:ar ed egg%gtﬁéﬁ%%'g)@et e |e en:l K%IF:]C?.ﬁ"\?&n\fggy%gi:’%m&?@ﬂaaﬁuon
of t her eof lingof theepriegint imveatiop atayeld resBGnSidh PEaHt The Ipyespat @veautbi frgidethatof
at least 9 0..95% honogenei ty are preferred for admnistration to a

pati ent, aﬁ%o}" aomcir %pmﬁtﬁeﬁs Pﬁ?ﬁ%ggﬁgi%f HEst frgatment é*Y@r Pgé} ﬁ)gnlymphocyte
phar maceut figitn. WISlom@t%Rs RidY bk ingslle PR késMtht b9 'trehfl Qaﬁgﬁﬁﬁinhﬁt' P@& red,
t he sel ected antigodi es nmay ge used di agnosti (?gl 'y %é] t her apeut iléz‘gf ¢

(i ncl udi ngoleREGackiqpretant inventor has fomddhateinghe mgiemdf pesnty cydlegofisszament
proce €S, ol nof scenh.: st alni the like f.kovi nd _Pernis,
( 197 andp rfgg‘ggé)glc%yrﬂ%lgel glgiwg}i ﬁ}(lél? h%bg’zlf 3\rs}g' Sgecseh? aﬁeng“llfeid, gﬁgggie 1B 'SS,
NY). The abtledioi ea gﬁ,&-fbsistanf nityb o eaibfa:%glitsnmﬁlbnnwwcﬂ yan eafulsyd lﬁ;\lhﬂhd _
use in preyenti uppressjng or, treating jn mmatory states, alleigic
hyper sensie]PW?'f 3?‘“8&%&5, Pooé’&‘f‘lé‘f’ga"r Wa?ﬁ’t”éﬂani hYlEBféi“E‘fh In A¢QOEARGS; Mkl the
di.sorders gkt mdengibsde, but are not limted to, Type | diabetes, multiple

sclerosis, rheumatoid arthritis, system c |upus erythematosus, Crohn's
di sease and nyasthenia gravis). 12 | 4 MAR 200 WD 0210al107 PCT/ GBU1/ 03059

I n thed ns{apnt igation, the term"prevention" involves adm.nistration .
of t hg‘zslpr o%neg}e"l \g}gg C(Ii:aggwﬁggﬁ"‘?ei' Bongelogpl ﬁ)ta{oﬁ “SPHgtRg ihéfﬁn‘g‘?m‘t‘ HEodietigy Jaethod,

" Suppr essi fuséd reefler sret selattddl Rbink ! Bypoxan@in, t HRinepRAAS ithyaMiR! EBAT)Ahedium.

i nductive egvent, but prior to the clinical appearance of the disease.

" Tr eat ment MURG o PEelondn eallst ratei JdAJFsensitiver dieeausev dhepnpaek t then edzyere

e YLD ST BL RS AB BrOPA Thell Sl P
are HAT-resistant, the HGPRT gene being provided by the spleen cell fusion partner. In
30 order to use ‘the same selection procedure, the myeloma cell line of the invention should
be sensitive to HAT. HAT sensitivity may be selected by growth in 8-azaguanine and/or
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



protecting against or treating the di sease are avail able. Methods for the
testing of systemic |upus erythematosus (SLE) in susceptible nikc’&&a%@knovm

inthe art (Knight et al. { I 978) 10 ,1. Exp. Med., 147: 1653; sten
et al. (|ovey2mewr Ef zg. .1. Med., 299: 515). ~ Myastheni a GravicBoiMEdsoi S
tested in SJL/J female mce by inducing the disease with soluble AchR
protein from anot her species (Lindstromet al. (1988) Adv: |mufzol., 42:

233). Art hmedisn irssultsdngeeferential killing of iunfesed tmypslames suete shas\hybridemei ¢eshls of
Type Il collagen (Styaxt et al. (1984) Ann. Rev. Immunol., 42: 233). A
nodel by V\Aﬁ‘?aé'gPedﬁqlﬁtG mt arthritis is 15 induced in susceptible rats by

i njection of nycobacterial heat shock protein, has been: described (Van
Eden e~ al. (1988) Nature, 33.1: 171):-Thyraoiditis is induced in. mce ~by~
" adm ni stitristconyendgnt tforythe gnyserna gelh ding de o | Padain sesistanb io dacilifate thedgsion, |

Bp. Nl ed., 3152: 1.115)..lnsulin n j . i : rs
mat ur al Ty 5P ket Pitbers St o A Grci RS oBfhed b, Kb R

described byn&anasanaomil, HmpH 18&4}splRen et ohalipnant f&ue): CtIl8 may/fe rendemdse
and rat serves as a model for MBS in human. I n this nodel, the depyelinating

di sease i s Quabaisetesisienhchyi spBtinued; etuse gy MCreasings Cuabaip AnGeRiEaiiond,t ditgon
.~ (1986 s l., eds., G d
St rgt t on? Egﬁvf\}tl@l%?%lﬂéngk H%%Rg%ﬁggggéﬁl %ﬁg#ggﬁsﬁﬁgm) eS(S:i ence?ni;g:n 478:

and Satoh et al. (1987) J. Imrunol., 138: 179}. 25 The anti bodies of the
‘present inyenption y al so be used in nbinati on wth of her, antihodies,
parti chfPar I hes besn ¢hat thg mygloms, el W%%F?@gc?‘&?ﬁ{a&ﬁtﬁv&aﬁé?“ﬁﬁ?ﬂéer s

on_human cekl, ORSd ReodinSERARS cellsOwifhx £ doablik@ irgesT - CRle!
rrarker s ca%h%ﬂ%‘fsﬁg’g ?ﬁ‘ggée‘eéé’gﬁ%‘%d ionitnzetﬁhe g%-calll egd_i%l(e:l ugt.erlsgaof ° ©
Di f Fer ent i anyabomd cedlsnafrelie present igeertions may nhavenani ingegase dnk dhey mgmber of

Ver| ag. Nkt (Rt e, Bk oSk, Shipeltl - EHp e RS o PO
form t oget h@fobdothal ABASTRRGLEST ERWewer AE @R Thereqptetérably 4ll) ofyglirgbomes hiese
carriers include aqueous or 13 4 NAR 2004 WO U2/ U~-GQJ7 PCT/ GB011'03959,
al cohollfc/ dduard 22 may be nemmal agdor dinkeid. Shremesnspaliapalysis apdy beRerifImed WSingi ne
and/or buffer %grdm@ﬂ'hﬁ‘%e@%{]&pﬁs%@lG%Sﬂiiﬁ%ﬁl tHogc! udehlsod! um chl ori de

g e sodi um chl ori de and | act at ed

sol ution, nger s rose, dextrose a
Ri nger's. Suitable physiologically-acceptable adjuvants, if necessary to

keep a pol ypepti de conplex in suspensi,on, . b hosen from 5 thi.ckeners
such as carﬁ&?ﬁiﬁ“ﬁﬂ‘@é‘ﬁrﬁ?ﬁs}’é‘? ‘HS&WFI ﬁg‘ﬁ‘ﬁg&%ﬁ?‘fa an my o g ﬁ}dfme which
al gi nat es. Ha@tars%ﬁ%hiﬁlh\@ﬂh%! %SPEG' Gégidiant] Oualshi fekigtatit an@ HAT SPhsRtives (38 Sheand

el ectrol yte repl enishers, such as those based on Ringer's dextrose. .
Pr eser 24t i VExamepies) of his icel dige tis daewn a5 CKarmas FR7T-randroiample hag hesnodenesited at

chei ati ng [Ner SQ %ﬁ. A 0 (1982)

Rem ngt on’ glﬂgmg%‘i‘?g‘éﬁ& g@lﬁ‘gﬁrﬁceég?xfg{}h [ t%ﬁ?i?%hg anbio odi es of the
present invention nmay be used as separately adm nistered conpositions or in
cohjunction with other agents. These can include various inmunot herapeutic
drugs, such as cyl cosporine, nethotrexate, adrianmycin or. cisplatinum 15
and_ i MuNot-Hid Q3o PRGLRGIHE ifRhiGPFRES fol PRRHOATot ?&Huéﬁﬁg'hcrﬁ?éibﬁhlcéfl 1Rk,
various cytotoxic or "other agents In conjunction wth the sel ected ) ,
ant i bodises, Inr eddifibnr® stepdi sethicting pfost @ gowtheadsintage, (HhaTisepybyity.i Puabaiion,

or even comnbi nhations, of | ect.ed, pol ypepti des agcordi P en

i nvention h@%sﬁﬁcedﬁq‘/%rr%lfsﬂ SQ%%T&YLFSF &Stdlgg‘g{b e& 3@?1%;’5&85?%%%&%2% OsJeo%gjﬂsééhe
usi ng di f f eggnbf infoE&SIng ifle MtbScellVaghdiRér Apatle bf toefrritipasensitilitgl oprasistance t20
admnistration. ,..1 Thé route of adm ni stration_of pharmaceutical

conposi t i onan geenretherythan HA, i Quabain end REC heSugly agnazkep & BAKRHER Jaynbin

to those of. ordinary,skill qin t [ F . . | i
limtation ’in(‘?rrrrcr’g‘rlfgc])et%h]?‘(a{l % 39 , ce}lht«’ay’ ;ﬁﬁ’gdg%?lg’s %nteﬁ?%;e@?%?/ré r%] ﬁgg%g gg‘“ﬁ%"“z‘@%e art
adni ni sjer eRepreschfativieath/Rbrsi nerﬁﬁﬁﬁ@d%mcmgt ha sé@pelabld tpesdiet,quash Ihep-
adm ni stration can be by any a.pﬁropri ate_node, including parenterally,

i nt r avenousgalactpsidassmpsateinarwiyich sonferpantibietire sgsisjance refnsuseentiility; apdgange
pul nonary rg

te, or_also, [ QPri I [ rect:.| ' i
Catheter oG, eR5aRs iy DR, A o8 Sy ot SGRdiGL X RpRBtbores, speh e
age, sex anHerpedisiniplofvivhs thimidiat kaike (MSWTHD) vehith asinescell dedth om thef presdnee
drugs, 30 counterindjcations and other paraneters to be taken into account
by 'the cli Afgangxclovithe anti bodies of this invention can be |yophilised for
storage and reconstituted in a suitable carrier prior to use. This
t echni que has been shown to be effectige with conventional inmunogl obulins
and art-known |yophilisation and reconstitution




IS WO 02/0-~3 17 4 MAR 200 PCT/ GBO 1/ 03059 techni ques can be enployed. It
will be appreciated by those skilled in the art that |yophi |i §aiAroRooRNd
reconstitution can |l ead to varying degrees of antibody activity loss (e.qg.
with conv®fR P¥H497 i mmunogl obul ins, 1gM anti bodi es tend to RETGBIEEOWr
activity loss than 1gG anti bodi es) and that use |levels nmay have to be

adj usted upward to conpensate. 5 The conpositions containing the present
anti bodi es or a cocktail thereof can be adm nistered for prophylactic

and/ or t heapeMEd &spbEteatt tHE Miventibi rélefel 3 B thBE@ BStUro8ucnP al iddrOlybridetha
adequate anount to acconplish at |east partial inhibition, suppression,

nodul at i ongelklih¢.i e hybrideme neayhleer produedr bib k engihedaralegousdp the gepyAndiondn of
|l ected cel i s defined. "t h icallv-effecti " t
heeded 1o HefpayEr pietce SRR PriabdBt AA° ob Rimale bt BeRa FoF flne of o

and t hes gefipst %k%e%i of eheDprebdift iRAENtIONtmSy Bavfused WikhTd MRnsdnSkyeiphobytt w@ripefe! | Y
range fromO0.005 to 5.0 of anti body per. kil ogram of body weight, with
doses of Oexmuplet s stalard)HESF fosien u@p@owww@%ﬁw}da@s‘ws pp electrofusion
prophyl act | Ceth%ggl i cations, conpositions containing the present selected
pol ypeptides or 15 cocktails thereof may al so be adm nistered in.simlar or
slightly | ower dosages. A conposition containing an antibody according to

the present_invention y be utjilised i ophyl acti ¢ and therapeutic
settings ¢ Byhnd els mis b %eg?c  fpm wﬁ%ﬁi@ﬁﬁ Baygn it 5285 ?% V3t prt,

sel ect {4 ar p LI Jye:Yeanec) kdd BO, [ i 0
descri b(?ad ggﬁ g{?ﬁhérl&yﬂgdgicﬁggg gfg?rb%cor por egrlll ef %rg%kér? 9&%?@%?&\?@&3%{%
kill, depl Bterescenot-aetivitad call farting (EACS))e msing neagnatic beadsedrl uspgpeptetvksity f r om

a het erogepeous coll)ection of cel Bl.ood frgm mal . may be. copbi ned
ext racor po&gﬁlq"?"%t‘toﬁalt Furigg | ‘Eﬁtg%% Sf% PFIB‘&mgeng?brE@Fafss mvelyes grawime: g‘r%sce

bi ndi ng pr gbgiiAgort Psitqeiiomﬁraemédhﬂ@ JdReashd adchetlit Whidhkivill Sdle@ively kill

ot herwi se renobved fromthe blood for return to the mammual in accordance 25

with st andmyélonesesllsqubich arhaocsed with yepbeedercsucips FHAEY dhahybad eellof a
par ti eyl ar naRthOP AN SdAN A ciBRLd ROBXRLEANHoReEs HyrBoRf! {flind 2Bl PC
used to gal n“valuanl e information about the I ne response. For exanpl e,

i f the pat methodsaer hybiideas @roductios apo ksowh én tthe detduFer tikenfle, the following

di sease-specific antigens targeted by the i mmune system This information
can be use8qgdysdmaybedseder drugs and vaccines to treat and/or prevent the
di sease. Al nost every di sease produces an anti body-nedi ated i nmune

response, and so is a candidate for prevention/treatnment by an

ant i body- n#dsiagleetet! saspeanyion Hfdiuprandpniphecytds fidm at Smmunedindiviingl i fvared200
PCT/ GBQ1/ 03059 present_ | tion wi.ll be inyaluahle tq jmortali hyman
2t | both es ThrgvER s R 1A4by Pupblerapmid AL 2L B e tafe Rt 1 BF st
condi tions RAT {0F WhRE/niINp&liGAIn, HRANAYE uo/ind dRBiotsfeiR! (ReMD) TetiRd Qf

t he presenpyfary\?er’lti on to |Iﬂl rtal ins’e turmurlfgl nfiltrati ngl; I(yrrphlgcyt es. This
may producsuspeasioh i fiteredathomrghasterils G-mestaNitexn celd straner,cand washed tice by
'specific antigens. Such antigens, could jn turn, be used as, apki-cancer
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possi bl e t gpigp the course of an inmmune response to antigenic challenge.
This may provide valuable information on the optimumtinming for a
partic@bar treatnent strategy or vaccination protocol. 10 In a further
aspect of the present invention there is provided the use of a
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- bi ot echnol o]% oduction, the human nyeloma line I1's preferred to produce

ant bod es igﬁ?('ﬁ@%r ot oHMHTEPE, Dika ) badedone piring eipe couss pdont on
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HAT- sensi t i A@ditiond] TEPR ¥8n WRaYaddbdtanf HBe FBINY Ri@ c%ﬁ?r’ii_ﬂgé%g afl 200 foil NeinRREL. t O
produce a hybrid hybridoma (16) follow ng fusion with another Iblrrphocyte.

I n parti culAfter dis¢cardingdbemuperostant dhe peke is mesuspesidodrin 2001m] REYIofontadiging
present inv. i Lch oduces, | ow undet a | evel s.of . antjbady,. but
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capabl e of producing an antibody of 25 interest. In this way, a hybrid

hybri doma may be produced which is capable of secreting high titres of the
desired anti body. 9




The follow ng exanples serve to illustrate the present invention, but

shoul d not be construed as a limtation thereof. The invention particularly
relates to the specific 30 enbodi nents described in these éxén}ﬁ’e 004
EXAMPLES W® 02/04607AR 200 WO U2/ 06117 PCT/ GBI 11/ 03059 Exanpl eCI/GBuiadosst i on
of an inproved human myel oma cell Line The present inventor has been trying
to devel op new human nyel oma cell lines for over twenty years. The present

i nvent or KHAD: @5iunisim! He§@andbbd ?élﬂyb‘lﬂéﬂhﬁcﬂélf/mll i Hee Guspensiolls dispansebed

fromthe hone rro eri pheral .bl oo ea S
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nyel oma ce’I Ilneds%ﬁérﬁbdnp?o égatt %e héle{\%oﬁk%%%gevgg??rr}gagg}ee%el ona
cel I's haviang @defpoWod \atvénpigimglihediven ddttbbi nvitiour® 00U inbilk-6mged dacking! |
line after isolation was over 70 hours, but follow ng continuous in vitro
cul tur & ovemphegyyesnont hs a faster growing cell energed 1 with a doubling
time of approximately 30-40 hours, with an increase tendency to stick to
the surfaces of glass or plastic when in stationary culture. The adherent
cells can Wﬁeﬁeélfgﬂﬁﬁh%édhby 60360/90 t6fiutned) dURBE ﬂq;etdatamaﬂa thidn 86 eabR t he
nmouse nyel onma cel s used to 15 generate hybri donas. ection for HA?

sensi ti vi twelhadd Guedeaed fore sdastivit ¢o The desirndeantigsnaby ﬂﬂ&bd ELIS A imayg be
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in. 8- azaguanl AZaguani ne-resi stant ce rew at a concentration of

30p, g/ vwmeofw% ha“nveeutz.oarauaﬂoélced%mnﬁﬂmts atf 3"E’O°~w1thd} $%Bish Hkio Beldtine
(6,, Thioguanine). The first twenty clones that grew out were tested for

t heir sensPlafeviary washé¢dAds destiribed abowe fandt¥spl gulbie rﬁgpcllﬂémt Whaddedd; dfiest
t d t 25 ted f t her

o be. abl dapiparion it ECH s, Shamiasiebe S SLAReaREh RS dOE el P
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G ow ng t han' I'ncréasing concen ra on of Quabain

event ual | ygok @d rhifuted EwasHRaaeIRE PBST 4ndHAD- |8 eTSubstitte, Q@ﬁbiaimg ofb ngy/mb TMB
subline. 30 Exanple 2 - Production of a hunman hybridonma In order to

optini se tdnd @dhal/miGosh %QZ%ﬂ@@mMQCIF@FC BYb el direddedr mbhe ourreagiassient
t d Lo f d
numan. B cePPH RS B AHREY S5 OF Ja iR A ab 8'a Bl R B OTLF 19

bl ood | yrrphocyt es fromhealthy H V-1 i nf ect ed i ndi vi dual vvere infécted with
EBV. Fromthe EBV-imortalised 17 . 4 MAR 200 30 0-~0~ /GBOl/ 3059
B-cel I s, cBher termnlympbeevie de intersied dpdRelnde Any arihody-prefuging. ‘ieug ar GRmp

LS 34 S 8 g, o 06 i Dt

i nvent'or t nyeloma cells with the
EBV-i mort lgwknphedytb mmnalhcybplanaywso aslturgd pell. yéﬂhmmdygﬂlpdwmpbm@ maf be

For  Ther chouviroried Boih s JumaL gl g sutble AcPRbbaR Bl e ohaRRac’

treated w frampcﬁgaﬂéséueﬁaﬁ PRsISARwWEI 8§ Behittnclies, spREen,usi6sH érHoné eddrrdwidSi on.
Thereafter, the cells were seeded in growth medi um but without HAT or

I)

25 A human subject may be a healthy individual, in partlcular an individual who has been
immunised with a particular antigen, or who has had (and recovered from) a particular
disease. The human subject may alternatively be an individual who has a particular
disease. A lymphocyte from the human subject may, therefore, be capable of producing
an antibody of interest.

30
Myelomas according to the invention may also be fused with non-antibody-producing
lymphocytes, or other white blood cells, which produce lymphokines. Especially

preferred are tumour-infilirating cells which produce anti-tumor antibodies or
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Quabai n, and exam ned for viability. Examnation of the PEGtreated cells
reveal'ed that 10 the PEG was highly toxic, killing over 99%0of the cells.
Devel opnent _of a PEG resistant sub-line In view of the abové W%cm*gs, t he
present i NWRPUHOeci ded to try and devel op a PEG esi st ant PSTHFBA1®305Phi s
was achi eved by treating about 10' nyeloma cells with PEG 15 (1500MW~
follow ng the protocol used for nmarine hybridoma formation. The few viable

cel | s whi dimphekings el thegpevlioutlitye dhetybhdemasthus abtained apEcapableref relighint ed
such cycl : g . v .8 _period of about 18
nont hs be?%?gécéﬁéglgf %éro 1#§%1E$Ty&gpg1‘#§9%¥r%%%me \e/vﬁé%{emgersﬂ y about one quarter
of the cells were killed by the PEG treatnent. However, in the process
"HAT-resistant cells reappeared, The cells were 2Q therefore treated once
more wi t h @03diEHEaee Hathihe hybrdase-pradustimaneied pSthe presgntamvention; as well as
revert swh ar, I T WUng,. THi bl i [ agaf I

Kar pas 570$R((::elcl8 |ﬂrt1lgflh§ ’é‘gﬁ‘n%fier% @gﬁﬁ%as& dégn %Aé)ggﬂ?ledag{é&%g%geﬁﬂ%o.
ECACC i 0CGg/btidosas, 25 thatithe myeldria EBV linenpefdraitially dfusgsmpiithc yhitgenTdedvated
HAT-sensitjive, PEGresistant cells were then fused with the EBV

i mmor t al | SEFPHOSERS B- | ynphocyt es 164 cel |'s produci ng the nonocl onal

anti bodies to gp4l using a standard PEG fusion protocol (7). The cell
suspensi on was seeded in nulti-well plastic trays. Following growh in the
presence ofheHprEsentdnndioni also prayides a byhidomiancgllt fuee, 30dray elamoelonall intibiody
grew gut. The ti,ssue cul ture fluid gave strong ~ staining of the nenbranes
of acce]ltlboneprf’ﬁ&ceeg I%Hafﬂré{l‘?ed Karpas 45 T-cells in the Karpas AIDS cell
test for anti-viral antibodies (8). 18 4 MAR 200 WO (12/ U (CU7
RPCF1GBU1103059 Characterisation of the human nonocl onal antibody produced

by the hybfrefsaly the hyleidosea, of e prepeng inveptien Prosicep e hiigh yield of tantibegies1 of

H V-1 d l.i,sh th | b d i
The pept ; Aot ROBIID BECD PG s st FRAG T oo, AR Stthob 7 st "
pept i des qbadtnOOEEL aftfibddyVmbrd pREGABIS afRhst SDOYWBIm] aliiBody-ePi t ope that this

nonocl onal anti body recogni ses seens not to be present in the African NDK
strai ntSof HIV-1 (9), since the antibody fails to react with hTDK i nfected

T-cells b | i,th Cantyri d i sol f HV-1 (10),b

a1 50 wit n TecEREiPyRr R ety Faite B2 Py oniie Byt e e b

that both RBR)FI8REAr4st AbheatbpRisin ofihe %y‘émﬂﬁa deH9 (whieR defnotlhppehr f @ik he
r

above am no aci d sequence, eas the ican 10 isolate has a |lysine to

er . . .
ar gi ni ne rAsteatatle levelsafspyshpndeplesmiareticium). therpresent deventgrehas found that the
successf ul j i e i i 0 j o]
est abli sh: %@%ﬁ? c?ﬂhéelrh?' B%%‘?‘gf%ﬁcééﬁ} fﬂse g‘gﬁ qg 2 ?)i%?g% r#ag%rf%o%%%?%%ggfl%g
hybr i dmrasconcenirit Rddh resdmbling plasyaphibs y Tiesterdt extehsigsds tubed hereinawdndiedtt s
wi th unfragti.onate jie.bl.oqd. cells (MBC) fromthe ri pheral bl god of an
adul t andat&fttﬁei%vﬁ WI‘%hﬁﬁgbgﬁ%a#&M%&Qﬁﬁ?ﬁe%ﬂﬁg’é’@lf‘%ﬁ? - from
two children. The cell suspensions obtained after the PEG fusion were
seeded in 24 and 96 wells E)l astic tissue culture plates and grown in

RPM - 1640 Fraimgnedlong|aatibedycraybe of aooisptype:dbor seample 1g6, IgM.JdeR, k¥ of tgE.t he
first 20 Vi : nedl al one was used and col ony
formati on%ﬁa@o(%?@}{éggggqj%hﬁ%’ g%ag’wfcg?lﬁgg\ﬁ\%ﬂl'z- 3 weeks in approximately 25%
of the&3wells when the nyeloma cells were fused with tonsil cells and in
about 10% of .t | 1's when the nyeloma' cells .' were fused wi.th bl ood
WBC. Tiss egqﬁitﬁﬁ\r@ Fntio Y%fdw‘sleg-ﬂﬂ%glefﬂf%wp%‘]‘ pPrirggatmantofia disease | Forgxgmple, was
assayed byirEldihsd Qectheattibtas | fis dsBlatelliffo ierftr L SLING 25
used on thfe pllast_i éﬁe\(lz\/el S itboag f)cﬁ!}?iggt he SIﬂSGarmnoé.Fg%ng%%d?’l @%glélggébl%guced
by the nevimyméualised byyihe doethed ofhthecpresant envéndiod, fenablingy éhe 20Gbaly tdde
-wel |'s cont ai ned The present .jnventor has,, to.date, devel oped over 20

i ndependen?foaﬁcegeg&afrgﬁdl tE)t_f“isds oﬂm“ﬁ’fi@{ g?fy\/\}?’"t #758r 1Op AR I Ggpassive
Lyrmphostyt eisniftais @iy prodStolnb IdaRlY rBdifakte! t00hb iNehsls Adtenidtivelyf Wi aRtivdalh
~tonsil cells. 19, wo 02l o~co~
may be given to a patient suffering from the disease to boost immune responses and help

clear the infection. It is possible that the derived hybridomas with various white blood

cells will give rise to a range of therapeutic humoral factors.
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4 MAR 2004 PCT/ GBO1l/030a9 Exanple 3 - Characterisation of the human nyel ona
cell I'ine and hybri domas Morphol ogi cal anal ysis of the hybri q.oms\hz‘ﬁﬂe
grow h pattern of many of the cells that grew out was vari abl e. en in

st at i onar WQ@UAMH$PE, nyel oma cells grow in a uniform patt er rPGIIGRO1E306NT
cells formng an irregular 5 nosaic which covered the plastic surface with

continuous_rel ease of cells into the culture fluid. Wien grown in roller
f1 asks, noHumeamenoclonal antibpdigsipredneadascarding tosthe methad ofthe pErsenisinyentiopne

T S B AR O S U
some hybri giehwneain hevcetlefapedtitandlpesphytactiv applécsions) dn diraphry hrvivo dRigRostic

thick but short 'spindles, 10 rectangular_ and triangul.ar shapes. Qher grew
mai nly in anpisatierisom wirosissayl andgegest applicetiensand the like. Roriexampla, antibedy

i nat i f th | d ' | |
e BBl B H e U ORE LB SRl B BRI Adedtifp ) |
the first Adeoydiag to Methodd kicdvn toTtheseakilRd iheiegart.ermin vitro growth the

cells have | ost nost of the RER However, exami nation of two hybridomas,
707/ 164 and 707/ 105 (formed with blood B cells) revealed that in both cases

the hybridg_r e a (.Fl : h :
cytopl asm ‘a‘/gsa?]t%g%k? g%@gy%&:?rgt _ogﬁs ﬁ%%ﬁc%%?rfl ;ﬁlcé %rE%%mﬁ?F%tfﬁ%}ed‘gfg?séeemof
di | at at i ondiagndshie, pioph@actieandatheeapeiiticoprocedures. o Foelekampleg antibddies prodiicédhe
RER appeared ag 20 finpe granular material which.is pr.obably.i nfuno lin.
. A afcbe i‘ﬁfl‘?ﬂﬁ?g ofo i€ oBWYERERT 278 oOF dUY5e Ct‘m%@‘?s'il Tlﬁh)s}’f‘ §5%|¥‘F‘B?%°,n’ \Amgk
sections t | gi ¥eahad ihi gy g8kl oRedcARPabt UsandatdICe
t g ul tras?ﬁﬁgﬁeﬁ}ﬁg&g’m %e?feglﬁ 218) EBVI i_lmmrtall?*ged_ 164 %—cel IZ reveal ed
only a smaithmunetisgtoclemisdqrocedneest Hom use im thkse applRetions, the|dntihodiep snay be
unr easonab 0, suggest -~ a he fused | hohl ast . somehow act.i vat es t he
25 | atent. IpElGHE Seeense v toohnues R e SR A BT AR Bplnai RSy
the nyel onBe G@kd pripiRathRlyE enfdtfiniy RRfonidegraphy packedirfedd whieAdcdiblefed 'R €
mdeedb% hé;)i;ggtof myel omaa, 9&?10' hurra_n,ﬁh rrprﬁ%gyttég, cel |l F'N%tljlturesgb\/vere g
pr epar f ehToplRFagRad e BURPAL) AS ASTERE- sushggchyuanss mge vellhigevartepngell by
Czepul kov"?ﬁhp@ﬁt\ﬁarg.(lz)' Early on, the cultured nyeloma cells (like the.
cells

fresh patien were found to be hypodiploid with 45 chronpsones
contai ning several chronosonmal abnormalities (5). However, the nyel oma

Fire ool ¢ TRl ol sromeon oo b oD Sr Rl e Pl U By ShuSh

near tetr aplwik HO SRR SIRIAT 128 recipfhiQR/pkidf07 4 MAR 200;
PCT/ GBOL/ 03US9 and unusual hi gh nunber of" gross chronosomal abnormalities.

In fac2013 of the 23 chronpsonmes were abnormal. Karyotypic analysis

reveal ed 54¢ es ..of _chronmmsqie i C I X

usual , andsgg?l il BWFO%%g.gﬁ ?tli}%agg r?\tygﬁoe?tsiwﬁél%([gdg%g lgh%%ig?%%@@ for
ch{ onos onmeadinistéativtto 22 p4tidat,CahdcoB1t@ DA% e noserhongpeduityi is @esteupfetved for
hormal and diploid, |[n order to establ Lﬂs’ whet her the, repeat.ed cﬂ}{clés 0
PEG t r eat mBARRAGH UpgTe SBCE Iﬁ‘Pﬂﬁﬁédﬁﬁq‘a P10 BosRosenalY da depired the prlecte

chr omDS OB anfibodie iy BOLEA dfdiRstdafy o tiinibal (Folidiliy bk@RdIRIEN R iRl SO

anal ysed. e anal ysis reve that all these Changes 10 were present
bef or 2§ he deEloping andeperformingcassayt proppduess immunofluaraseant tstainings ahd dlogi ke n

6 tni oguaniHEKoYir i Peetigo b o Hich (88T, ERPuptbbHaCMERAR Y dfiaes doeh e
had a gr om&aammlg@emer t he hypodi pl oid nmyeloma cells. 15 Chronosonal

anal ysis of the hybridonma cell |ines Karyotype analysis of the hybridona
with the 164 cells revealed that the cells are near hexapl oid, containing

the near tetra i d. of o =4 I W r .

chr ompsone TEot Lhiie HhERREEE: bt SYEHE viE p@ly 38, 18" P breventing
EBV- L r 305f Qﬁppdsdit)g‘mhf ﬁbelt-ﬁ;gtiﬁﬂéﬂim:amgz sfhge@, hilergjc hy:cpatsemitivﬁ:n,slqe:anmrd pbhaterad] or
anti body to.,gp4l of HN-1 . shows that out. . 10% the cells disp|ay

S Lar ¢ S Sesetioon and pitpiimeing gisordegs @%‘)1%19 Pelve, Ot pecrdl it & 1iprd

el oma celd; dkne = ' tS & i I I o 25
%al vsis o fd@%%é%blméxét&}%ltéfisglﬁ;-dgis, ;I%Yna?cﬁd%&@, §sRnR8 385k drytteldathsht! Cidhf's
disease and myasthenia gravis).
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As to the quantity of 1gG production, a conparative assay for the secretion
of antibodies to the gp4l of H V-1 by the EBV infected Iyrrphgb%&s and the
hybrid (707/164) reveal ed that the hybridonma produced at | éadt zlﬁf times
nmore ant i D¥Bi0244@han t he | ynphobl asts foll owi ng cul ture of PcPGBIDEd0sOUNDEr
of cells (106/m) under the same 30 conditions: Specifically, the hybrid
707/ 164 secreted 470p.g/mM of -1gG while the 164 cells secreted | ess than

t he assay dethscinstant dpplicdtionythiedtrm Spreogntigaitinwl vesradivinistratigrs of the ubtecti .
Since both cell .culture ave,the s enetig. infor.nmati for the antibody
synt hesi s ic9mpg§1ﬁ?ré. O a1 LG P? g%’_n‘gs‘:@é?'l ?ugprepﬂgoneg‘ngrér{p amiisEatan ar e
far more ebfekd totfpdsiticAftd? QRYinBH@HCdvie) bul brior WO 12 ERaiEA apptalyhR 8Phe
PCT/ GBO 1/030i 9 Tests for the secretion of inmunogliobultn confrrmthat the
myel oma celdissassr SBigemreng hinyokyes adminisiratian iof the prategyive eomgiogitiontafter déseases
with the t I I od | ynphocytes produced clones that secreted

| gG as \%el g@éio%aec@gﬁgafxﬂ%ﬁ.e hybrids which was forned 5 with tonsil cells
produces only light chains (~. + K). Such diversity of Ig production

suggests that the nyel oma cell line is capable of form ng hybridomas wth
most i f notAmimal ppdelsysigras shichraandsdised te saesmipeediertivenens phthe antibodiesinent

col Tl e SEtbatack i ordiSudl BRIt BRIABIE MASR o elellie JXFORR,
ot bodl eo Al et opa ot HVL L oauced A70 p ot torat oapm e T he
ﬁyb(rj i dggras J’? %P M’pﬂ%'F:néﬁgﬁoRFlBgﬁsﬁﬁ ¢4 4k é(r)ng t%f’"bl%lgd 4}/%6?‘@%&9(935.15)-
produced 238y Rit@hizl GRRE fhz%) ?QRéEé%edai}]l_ $AD ferhlle %fc@er%)ﬁir%?ﬁgﬁﬂ%t ﬁieecﬁ%]e?gf :vsg@lma

roulgh endoplasmc reticu ich is present uman
as conpar edolublet AchK pentsie fRERanéthethspenies i(himdbilydomi ad eule(1988) Mdv:i lowsunol., 42:

dificati d var.iatjons.of th i.b t hods, and syst f th
Mvent i on 4Pt Athefh AR st pieerbiS FHIR SF o Y SRECU AL SPU SN ey
fromthe s¢omart@nal. (1938) Hik. B, IRukdly 42L233). AAhSPUY *%vﬁi&?ad'ri%'éwﬁﬁtahﬁﬂti?%so i d

been described in connection with specific preferred enbodinents, ‘it s
be undé?st duducedan susreptible aatsi Wyningection 0fpiicatactstisliheatrshiock gorofieihuhss béemi t ed

to such s i fhCv adi ment - ed, A\ {QUS dificatigns of the.. ‘..
descri bedp?%%féfgg?gg% r?’;l/fznﬁlt' (gﬁ%ggb Wg’%{’ ﬁv%#i %ﬂ')l\/\};% “{éélselso‘ﬁ‘\a}l%qﬁlsmt%‘cte%'se '
skilled i nadinénistadtion ¢ff thpioplatalints destrbedid(NMaeindsr &k €1980)eNdELD. t e 152:
covered by iﬂg Eqrsseﬁei&t i vegﬁi on. All:lj,' publications nmentjoned in the above
speci i cat ildh)afsuHR depep Fﬁ‘f ‘I‘ﬁ?@ﬁsa{f“’el__t‘ﬁ BMOraskss nagurally or W?U@u&%nl\/s
| A humen gy gh QRinS ¥ mibé S&hf R thbCddsBrited R &wdg@sggggagatugﬁgra,

nonocl onal anti body, which has been selected for growth adva
mul ti pRe cyd! é83.d3AE in oxrvise and sati sarves tas @ rooddl foe MSiind huiman himihés models thehe

roperty of, PEG.resi stance. .2, A human.nyeloma cell..line for use in a

et hod 1 or damSetatRg SR i BY SREYFRRB G g bttt T Fidsop
nore properi9ssy Betwek f liniiobihoRep,UNIischss e ll.Nedof Ginéand Stratton, New
HAT-sensitivity; and b) Cuabain resistance. 3. A human nyelonma cell |ine

accor di ng tY®orkl Bt rh79-21dh MoK atlinsefatl sd978n8¢iernde, A% 480 pod tSateh ef alntl987) 15 4.
A nyeloma ggl ] Lji ngsa%r ding to any preceding clai mwhich has an increased
chronpsone "nunber’ ‘and” or” one or nore chronosonmal abnormalities. 5. A

nyel om@5cel |l |ine according to claim4 which is near tetraploid. 20 6. A
nyel oma Cels'ljhgl i Ny ccord{lng to claim4 or 5, wherein _one or, npre of

chr onosones 18, 20! o‘i‘ﬁﬂ 05 jhe, Peesgtyinypriion, may  algo Pf Jieed HRRsakiRgion with other

. abnor mal i tix8fibodies, particularly human monoclonal antibodies (MAbs) reactive with other markers

on human cells responsible for the diseases. For example, suitable T-cell markers can
include those grouped into the so-called "Clusters of Differentiation," as named by the -

30  First International Leukocyte Differentiation Workshop (Bernhard et al. (1984) Leukocyte
Typing, Springer Verlag, NY). ll

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

pharmacologically appropriate carriers. Typically, these carriers include aqueous or
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.) 7. A nyeloma cell line according to any preceding claim substantially
as described 25 herein, and known herein as Karpas 707, which,i Rt@g sane
as, or derivable from the sanple deposited in Deposit No. EC?A 0 ‘71108.
8. A net hoMOf0a04407 oduci ng a human nyel oma cell |ine, conpriBCHgBoie308deEps
of a) isolating a primary human nyel oma cell frorri a nyeloma patient; 30
b) culturing and multiplying the cell in vitro by nmultiple cycles of in
vitro cul t ualeoldiclgutanss sdlationsi csmuasignsvarh saspeasions eanyv enclypdingresalinenyaiddora
(r:rglr LS HA'(I:')S eﬁéli?t?qsrl ﬁ]v,elé{}afe ggreelnkesralt\%h?crquéﬂls L{_[d_e\li\@)hﬁl?r! efﬁ%ﬁhg %ol%ﬁ!)t?,%p?ggr_'g 8f§x_tr(2>gee, or

AVENDED SHEEktrose andt sdiRn2flofide i 146t Ring¥POSuibbld Bﬁys?&béige#gﬂag@éﬁtﬁﬁie”

and sel ecting one or nore cells which are Quabain-resistant;
exposi ng t hadjeantss ifingcesstuydo thper A polybypiade qommdyx imsigpensiane maydesmhesa fromr e

[ nct v aoal | e e A R PARE A bR e AR et o
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infusion with a catheter. The dosage and frequency of administration will depend on the

a

age, sex and condition of the patient, concurrent administration of other drugs,

30 counterindications and other parameters to be taken into account by the clinician..

The antibodies of this invention can be lyophilised for storage and reconstituted in a
suitable carrier prior to use. This techmique has been shown to be effective with

conventional immunoglobulins and art-known lyophilisation and reconstitution
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of an immune response to antigenic challenge. This may provide valuable information on

the optimum timing for a particular treatment strategy or vaccination protocol.
10 |
) In a further aspect of the present invention there is providéd the use of a human myeloma
cell line according to the first aspect to produce an antibody, by transfection of the cell
line with antibody-producing genes. The post-translational modifications effected by the
human myeloma are identical to those formed in human antibodies. Thus, for
15  biotechnological production, the human myeloma line is preferred to produce antibodies
derived not only from human hybridomas but also by transfection of already known

antibody genes.

A human hybridoma cell line of the preéent invention may also be used to select a mutant

20 that will be also HAT-sensitive in the same way that the murine Sp2/0-Agl4 was
develbped to produce a hybrid hybridoma (16) following fusion with another lymphocyte.
In particular, a hybridoma produced using the myeloma cell line of the present invention
which produces low/undetectable levels of antibody, but has high levels of RER, may be
selected -for fusion with a second lymphocyte capable of producing an antibody of

25  interest. In this way, a hybrid hybridoma may be produced which is capable of secreting
high titres of the desired antibody.

The following examples serve to illustrate the present invention, but should not be
construed as a limitation thereof. The invention particularly relates to the specific

30 embodiments described in these examples.

EXAMPLES
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Selecting for myeloma cells having a growth advantage

10 The doubling time of this myeloma cell line after isolation was over 70 hdu.rs, but
following continuous in vitro culture over many months a faster growing cell emerged
with a doubling time of approximately 30-40 hours, with an increase tendency to stick to
the surfaces of glass or plastic when in stationary culture. The adherent cells can be
detached easily by forceful pippeting in a similar way to the mouse myeloma cells used to

15  generate hybridomas.

Selection for HAT-sensitivity and Ouabain-resistance
The conventional method for making murine hybridomas relies on the fact that the
unfused murine myeloma cells are sensitive to hypoxanthin, aminopterin, thymidin
20 (HAT). In order to select for human myeloma cells which are (HAT)-sensitive, they were
grown in 8-azaguanine. Azaguanine-resistant cells that grew at a concentration of
30pg/ml were further subjected to 30pg/ml of 2-Amino-6-mercaptopurine (6-
Thioguanine). The first twenty clones that grew out were tested for their sensitivity to
HAT medium. The fastest growing clone which did not seem to produce any resistance
25  was selected for further work. In order to be able to fuse the myeloma cells also with
antibody producing cell lines it was decided to select also for an Ouabain resistant
subline. Growing the myeloma cells with an increasing concentration of Ouabain

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

30 Example2 - Production of a human hybridoma
In order to optimise the conditions and screening for hybridoma formation the present
inventor decided to develop (for the initial fusions) an antibody-producing human B-cell
lymphocyte with known specificity. Therefore the peripheral blood lymphocytes from
healthy HIV-1 infected individual were infected with EBV. From the EBV-immortalised
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myeloma cells alone were treated with PEG using the same procedure as that used for cell
fusion. Thereafter, the cells were seeded in growth medium, but without HAT or
Ouabain, and examined for viability. Examination of the PEG-treated cells revealed that

10  the PEG was highly toxic, killing over 99% of the cells.

Development of a PEG-resistant sub-line

In view of the above findings, the present inventor decided to try and develop a PEG-

resistant subline. This was achieved by treating about 10’ myeloma cells with PEG
15  (1500MW) following the p-otocol used for murine hybridoma formation. The few viable :
~ cells which eventually grew out were treatéd again with PEG. ‘He repeated such cycles of .
ﬁeahnent more than twenty times over a period of about 18 months before a subline of the
myeloma emerged where only about one quarter of the cells were killed by the PEG
treatment. However, in the pfocess HAT-resistant cells reappeared. The cells were
20 therefore treated 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 as the myeloma
Karpas 707 cell line, a sample of which has been deposited as Deposit No. ECACC
00071108.

25  Fusion with EBV-immortalised lymphocytes .
The HAT-sensitive, PEG-resistant cells were then fused with the EBV immortalised
human B-lymphocytes 164 cells producing the monoclonal antibodies to gp41 using a
standard PEG fusion protocol (7). The cell suspension was seeded in multi-well plastic
trays. Following growth in the presence of HAT and Ouabain, clones resembling the
30 myeloma cell line grew out. The tissue culture fluid gave strong’ staining of the
membranes of acetone fixed HIV-1 infected Karpas 45 T-cells in the Karpas MbS cell

test for anti-viral antibodies (8).
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1940% reacts not only with the Cambridge isolate of HIV-1 (10) but also with the early French
LAYV isolate (11). A database search confirms that both the French (LAV) and British
(CAM1) isolates of HIV-1 share the above amino acid sequence, whereas the African

10  isolate has a lysine to arginine mutation.

Fusion with fresh human lymphocytes
After the successful fusion with the 164 cell line the present inventor decided to establish
whether their myeloma cells would also form antibody-producing hybridomas with fresh
15 human lymphocytes. They fused the myeloma cells with unfractionated white blood cells
(WBC) from the peripheral blood of an adult and with tonsil cells prepared from
surgically removed tonsils from two chlldren The cell suspenswns obtained after the
PEG fusion were seeded in 24 and 96 wells plastlc tissue culture plates and grown in
RPMI-1640 medium supplemented with 20% foetal bovine serum and HAT for the first
20 12 days. Thereafter, growth medium alone 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
were fused with blood WBC. Tissue culture fluid collected from wells with active cell
growth was assayed by ELISA for the presence of IgG. In this method, protein-A was
25  used on the plastic wells to capture the IgG monoclonal antibodies produced by the newly’
formed hybridomas. The culture fluid from over 100 of the wells contained IgG.

The present inventor has, to date, developed over 20 independent Ig secreting hybrids

from fusion with peripheral blood lymphocytes and over 100 antlbody producing hybrids
30. from fusion with tonsil cells.
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10 U$F10% Wge (growth pattern of many of the cells that grew out was variable. When in stationary
(':ulture, myeloma cells grow in a uniform pattern of adherent cells forming an irregular
5  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 variable
size. The growth of some hybrids resembled the parent myeloma cells but many others
acquired a distinct morphology and growth forms. In stationary culture, some hybridomas
adhered to the plastic surfaces and displayed numerous thick but short spindles,
10 rectangular and triangular shapes. Other grew mainly in suspension as single cells or

clusters.

Ultrastructural examination of the cultured myeloma revealed that in contrast to the cells
which contained large amounts of rough endoplasmic reticulum (RER) during the first
15 year in culture .(5), after long-term in vitro growth the cells have lost most of the RER.
. However, examination of two hybridomas, 707/164 and 707/105 (formed with blood B-
cells) revealed that in both cases the hybrids 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 to cell. The contents of the RER appeared as
20 fine granular material which is probably immunoglobulin. A large number of
mitochondria could be seen in most sections, while sections through the Golgi area
revealed highly developed dpparatus. Since the ultrastructural examination of EBV-
immortalised 164 B-cells revealed only a small number of short and thin strands of RER
it will not be unreasonable to suggest that the fused lymphoblast somehow activates the

25  latent myeloma RER for the production of Ig.

Chromosomal analysis of the myeloma cell line

To confirm that the antibody producing cells were indeed a hybrid of myeloma and

human lymphocyte, cell cultures were prepared for chromosome analysis l_Jsihg the G-
30 banding method described by Czepulkowski et al. (12). Early on, the cultured myeloma

cells (like the fresh patient cells) were found to be hypodiploid with 45 chromosomes

containing several chromosomal abnormalities (5). However, the myeloma cells which

had the selective growth advantage (after multiple cycles of in vitro culture) and which

had increased PEG-resistance were revealed to be near tetraploid containing numerous

20
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all of which were also shorter than usual, and 3 marker chromosomes. It is interesting to
note that the chromosomes 2, 14 and 22 (which contain the immunoglobulin genes) are

5  normal and diploid.

In order to establish whether the repeated cycles of PEG treatment induced these
chromosomal karyotype abnormalities, the chromosomes of cells which were frozen prior
to the PEG treatment were also analysed. The analysis revealed that all these changes
10 were present before the PEG treatment. Hence it appears that, during the continuous in
vitro culture over many months and treatment with 8-azaguanine, 6-thioguanine, HAT
and Ouabain, a near tetraploid cell line emerged which had a growth advantage over the

hypodiploid myeloma cells.

15 Chromosomal analysis of the hybridoma cell lines
Karyotype analysis of the hybridoma with the 164 cells revealed that the cells are near
hexaploid, containing the near tetraploid chromosome of the myeloma cell and the normal

chromosome from the lymphoblast.

20  Karyotype analysis of the EBV-transformed lymphoblasts (Karpas 164 line) that produce
monoclonal antibody to gp41 of HIV-1 shows that about 10% of the cells display a
similér translocation, t(1;16) (p11;q10) to that detected also in the myeloma cell line.

/ This may be due to prolonged in vitro culture.

25  Analysis of 1gG production
As to the quantity of IgG production, a comparative assay for the secretion of antibodies
to the gp4l of HIV-1 by the EBV infected lymphoblasts and the hybrid (707/164)
revealed that the hybridoma produced at least eight times more antibodies than the
lymphoblasts following culture of identical number of cells (106/ml) under the same

30 conditions: Specifically, the hybrid 707/164 secreted 470pg/ml of IgG while the 164 cells
secreted less than the assay detection level, which is 70ug/ml after four days in culture.
Since both cell cultures have the same genetic information for the antibody synthesis it is

clear that the hybridoma cells of the present invention are far more effective in antibody

production.
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I&X(S)SS$583<§)(E¥Z%§FC(T%S@§é Af‘ggﬁl @%ﬁ%&%ywﬂb%dﬁcnbsﬁ herein are far more
effective in antibody production than murine hybridomas (specifically, the hybridoma that
10  secreted antibodies against gp41 of HIV-1 produced 470 pg/ml yield of IgG, and the
hybridomas that were formed following fusion with blood lymphocytes produced 210
" pg/ml and 150 pg/ml 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.
15 '
Various modifications and variations of the described methods and system of the
invention will 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 claimed
20 should not be unduly limited to such specific embodiments. Indeed, various
modifications of the described modes for carrying out the invention which are obvious to
) those skilled in chemistry or biology or related fields are intended to be covered by the
present invention. All publications mentioned in the above specification are herein

incorporated by reference.
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2. A human myeloma cell line for use in a method for producing a human

monoclonal antibody, which possesses one or more properties selected from the group
consisting of
10 a) HAT-sensitivity; and
b) Ouabain resistance.

~

3. A human myeloma cell line according to claim 2, which possesses each of the

properties a and b.

15
4, A myeloma cell line according to any preceding claim which has an increased
chromosome number and or one or more chromosomal abnormalities.
5. A myeloma cell line according to claim 4 which is near tetraploid.
20 _
6. A myeloma cell line according to claim 4 or 5, wherein one or more of

chromosomes 2, 14 and 22 are diploid and free from chromosomal abnormalities.

7. A myeloma cell line according to any preceding claim, substantially as described
25  herein, and known herein as Karpas 707, which is the same as, or derivable from, the

sample deposited in Deposit No. ECACC 00071108.

8. A method for producing a human myeloma cell line, comprising the steps of:
a) isolating a primary human myeloma cell from a myeloma patient;
30 b) culturing and multiplying the cell in vitro by multiple cycles of in vitro culture
so as to select for a growth advantage over primary myeloma cells;

¢) exposing the cells to an agent which enables selection for one or more HAT-

sensitive cells;
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U& ()-1"10% U& () - "ddamionally, exposing the cells to Ouabain and selecting one or more cells which

are Ouabain-resistant; and
e) exposing the cells to polyethylene glycol (PEG), and selecting one or more

PEG-resistant cells;

5 wherein the above steps c-e may be performed individually or sequentially in any
order.
9. A method according to claim 8, which includes the step
) introducing into the cells a marker capable of conferring sensitivity or

10 resistance to an agent other than HAT, Ouabain and PEG

wherein step f) can occur at any point in the method after step a).

10. A method for production of a human hybridoma, which comprises the step of

fusion of a human myeloma cell line according to any of claims 1 to 7 with a human

15  white blood cell.

11. A method according to claim 10, comprising the steps of:
a) incubating a myeloma cell line according to any one of claims 1 to 7 with a

human white blood cell, in the presence of polyethylene glycol (PEG), inactivated Sendai

20  virus, or under electrofusion conditions;

b) selecting for hybrid cells.

“\ 12. A method according to claim 11, wherein step b) comprises

i) continuing the incubation in the presence of HAT with or without Ouabain;
25 ii) selecting HAT-resistant, optionally Ouabain-resistant cells; and

iii) culturing the HAT-resistant, optionally Ouabain-resistant cells and selecting

individual hybridoma clones.

13. A method according to any one of claims 10 to 12, wherein the white blood cell is
30 an antibody-producing lymphocyte, a lymphoblast such as an EBV-immortalised

lymphocyte, or a lymphokine-producing white blood cell.

14, A method according to any one of claims 10 to 13, wherein the white blood cell is

freshly isolated from a human subject.
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16. A human hybridoma cell line produced by a method according to any of claims 10

to 15.

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

endoplasmic reticulum.

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

claim 16 or 17.

15
19. A human monoclonal antibody according to claim 18, for use in a method for

treating or preventing a disease.

20. A human monoclonal antibody according to claim 19, for use in conferring

20  humoral immunity to a human subject.

21. A method of producing an antibody, which comprises the following steps:
@) isolation of a lymphocyte from a human subject;
(i)  production of a human hybridoma by using the lymphocyte in a method

25 according to any of claims 10 to 15; and
(iii)  isolation of an antibody secreted by the hybridoma.

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

and/or preventing a disease.

30
23. A method according to claim 22, wherein the lymphocyte is a tumour-infiltrating

lymphocyte, and the antibody is useful in the treatment or prevention of cancer.
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15 26. A method for producing a human antibody which comprises the following steps:
@) transfection of a human myeloma cell line according to any of claim 1 to 7
with one or more antibody encoding gene(s);

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

20 27. A method for producing a humoral factor, which comprises the step of fusing a
cell from a myeloma cell line according to any of claims 1 to 7 with a white blood cell

which is capable of producing the humoral factor.

28. The use of a human hybridoma cell line according to claim 16, in a method for

25  selecting a mutant that will lead to a hybrid hybridoma.
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