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10 The present invention is directed to the treatnment of B cell |ynphoma
usi ng chineric and radi ol abel ed antibodies to the B cell surface
antigen Bp35 ("CD20"). : B. BACKGROUND OF THE

| N\VENTION 15 The i mmune system of vertebrates (for exanple, primates,
whi ch incl ude humans, apes, nonkeys, etc.) consists of a nunber of
organ$ and cell types which have evgl ved to: accurately and
specifically recogni ze foreign m croorgani sns ("antigen") which invade
the vertabrate-host; specifically bind to such forei.gn m cr oor gani sis;
and, elim nate/destroy such foredgFIELO QB THRR INKENDION Lynphocyt es,
anongst others, are critical to the i nmune system Lynphocytes are
produced in the thynus, spleen and bone marrow (adult) and represent about
30% of the total T\@ &%@A&?E’o Kl sl BRB0ERduP thil Qo&infdnlapd %wo.-ayﬁm;@[ Bk
humans (adul t). ere are two nmj or su -popu?atlons of lynphocytes: T
cells and B cel | sthe informdtidhedebéribad ghdreinpeias kotis fling daedsl of Hiie dadudchnt,raqdNi t Y,

e B el | e RSk oL B B LR Bl e

i nt er dependent - i "tK@ A ¥RINEE ark FFRHPGrt" 85 RRAB B inVeritBy dre AbCentitled ta@hiedateed
when the T cell receptor. binds to fragnents of an antigen that are

bound to maj or hissichdestriptiods By wistue o grioe invehtibid or wioyity pasxtienrarlien fildde
surface of an antigen presenting cell, such activation causes release
of bi ol ogi cal applications. ' , 5

medi ators ("interleukins") which. in essence stinulate B cells to
differentiate and produce antibody ("imunogl obul i ns") agai nst the
antigen. 10 B praseneidveniidis Aire&ted ROk tARMBRERSES alldjhblnadtsiagt | body
on its surface - thus, 5 one B cell wll express antibody specific for one
antigen, whil e arhirernic éhdmidiolabieled antibodiesdr pheB selhsnrifive antigereBp3s (CCPRO").a

different antigen. Accordingly, B cells are quite di verse, and this
diversity is critical to the i mmune system In hunmans, each B cell can
produce an enornous number of paBbidOIRIEORF BRIV BBN10[ err] to
10[err]). Such anti body prodaucti VAT Ty ceases (or :
substantially decreases) when 10 the foreign antigen has been neutralized.

Qccasional Iy, however, proliferation of a particular B cell wll

conti nue unab¥® edhesmaiunersystiemaf Nertehrates ffor examiple, primates, which inelnder

referred to as * u%?alnls, L;}/ersTP xpxgnrn%'y;, etc.) consists of a number of organs and cél_l types which

have evolved to: accurately and specifically recognize foreign microorganisms

("antigen”) which invade the vertabrate-hoat; specifically bind to such foreign

| microorganisms; and, eliminate/deatroy such foreign micx;oorganisms.

< 20 Lymphocytes, amongst others, are critical to the immune system. Lymphocytes
are produced in the thymus, spleen and bone marrow (adult) and represent about
30% of the total whita blood cells present in the circulatory system of humnans
(adult). There are two major sub-populations of lymphocytes: T cells and B cells.
T cells are responsible for cell mediated immunity, while B cells ai‘e respousible

25  for antibody production (humo}al immunity). How‘evér. T cells and B cells can be
considered aa-intardependent-in a typical immune response, T cells are
activated when the T cell raceptor binds to fragments of an antigen that are
bound to major iiiatooohipacabiﬁtj complex (“MHC") glycoprotei:is on the surface
of an antigen presenting cell; such gcti\iat_i_or_; caqses.release- of biological 3
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T cells and B cells both conprise cell surface proteins which can be
utilized as 15 "markers" for differentiation and identification. One such

human B cel | marker is the human B | ynphocyte-restricted

di ff.erentiation antigen Bp35, referred to as "CD20." CD20 is expressed
during early pre-B cell devel opment and remai ns until plasma cell
differentiation: Specifically, the COBO nolecule may regul ate a step

in t-he activation process which is required for cell cycle initiation and

20 differentiation and is usually expressed at very high levels on

neopl astic ("tunpr"). B cell CD20, b efinitio rese t on both
‘normal " B ceI"i‘%dg%t‘grs\/(/e‘l“Fg"eu}“"sdé"%"%l’t ﬁﬁ%ﬂ%‘ sqt?"éléfe %cgtﬂ"?t{g Eel l's

uhose_unabat ednRiohduce hilibed) (iAthnSAdhlifhs") againe BRldnclguphoma. T hus the

CD20 surface antlgen potentTal of sérving as a candi date for
"targeting" of B cell |ynphomas. 25 I n essence, such targeting can be
generalized as follows: antibodies specific to the CD20 surface

antigen of B &adhl & caklewithip khy bost aderepses & dpEferentant THody @n digs isucface - BDR)
ant i bodi es sspeaés B cellwill ekpress dmibolpadetifio faraink antigérg sehibwinbgen Bodell will

(ostensi bl y) both norrmal and nalignant B cells; the anti-CD20 anti body
bound to the @Kpress antibody specific for a different antigen. Accordingly, B cells are quite

neopl ast i o B dafoFee: hd b ARt ool e e WP EEh* 40k 1S ROPRRR R BU”
| abel s havi ng ctth&xgﬁfoaaééﬁteztoﬁmus numiie of &@Ribol{ ol déTRRE (% ABolREI0CRAMat ed to
the anti-CD20 anti body such that the agent is specifically

"delivered" tSuck agtibddyepradurgiba stosictyficalty tensesl(or adstntialle dedredses) whén
approach, a primary goal is taq destro;i the tunpr: the specifjc approach can
1

be det eths fvéemynttae basthern peusralized.i Ocspsionally. heyeEervitoliferationafi | i zed
and, thus, %tﬁartxculaxa ﬁ% 1 Q@ ?on%ggg Rﬁhcbllgesdf %v?ch E%HCM c%n?es%'g antigen can-
a

vary consi der such targe |ng of CD20
surface anti gegn&ay@feﬁe@eo 4B Jeumﬁﬁ‘sma “vuri ne (nmouse) nonocl onal anti body
1F5 (an anti-CD20 anti body) was reportedly adm ni stered by conti nuous
i ntravenous infusion to B cell I ynphona patients. Extrenely high

| evel s (>2 gr of orte uired tao depl et e

cireul ati ng tanrf%il s gpg bsce“a Ht’é"{ﬁ%‘r °ﬁe‘§"c‘?’1?‘ﬁle8“‘a§° %@?ﬁg as

"transi entys Pk reyeia St her apy
of 15 Hur%an Bﬁicglmg Lfgilrr%xt’?gnas a(%AB ood de%%aggioég?u(l%%mp@%%gﬁ Z&%a

pr obl em Ws thie Hulman ampmmmmm diffaveritiatian aatiperc Bp36) kefarred lbodi es
(eg, nurine ugsrg&pcl onal anti bodies) t p| cal I tack human effector
functionality®8Si D20 s expre ésnezee' prgibee leéqvalopmeﬁmderem ement

dependent 'vsgﬁ?%xﬂg%eﬁmpﬁn KO Soacifieaif vhe cHOR BB AT PRI RO O

cel lul ar toxi y' or FC-Teceptor agoc 0sl's re,
non human rmnmb@ﬂmheﬁdﬁvahe@lpﬂﬁeﬁwmﬁaﬁmalf&qduc¥c1e xxttuaﬁéteaxtwrmn host as
0

a forelgn rotein; therefore, repeated injections such
20 . differentiation and is usually expressed at very high levels on neoplastic
("mmoﬂ B cells. CD20, by definition, ia present on both “normal” B cells as well
as "ma.ligxtant" B cells, ie those B cells wh_ase unsahated proltferation can lead to
B cell lymphoma. Thus, the CD20 surface antigen has the potential of serving as

a candidate for “targeting” of B cell lymphomas.

In essence, such targeting can be generalized as follows: antibodies specit’ ic to |
the CD20 surface antigen of B colls are, eg imected intoa pa'aent These anti-
CD20 antibodies specifically bind to the CD20 cell surface anugen of (oscens:bly)
both normal and malignant B cells; the anti-CD20 antibody bound to the CD20
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foreign antibodies can lead to the induction-of i mune responses leading to
harnful hypersensitivity reactions. For nurine-based nonocl onal anti bodi es,
this i's often referred to as a Human Anti - Muse Anti body response, or
"HAMA" 25 response. Additionally, these "foreign" antibodies can be

attacked by the I rmune system of the host such that they are, in
effect, neutralized before they rea%h their target site.

7 Lynphocytes and | ynphona cells™are inherently sensitive to
radi ot herapy for several reasons: the |ocal em ssion of ionizing

radi ati on of radiol abel ed ant i bodi es nay kiII cells with or wthout
the target antigen (eg, CD20). in c|ose imty to antibody bound to

the antigen: Y9 ‘H‘&igieﬂg‘“ﬁ’é‘?ﬁdéf’ FW%?“E?&\ﬁ“&ldéple“‘B‘ of nggpdasHE Bist%m of | nited
access 1o the &fi‘&& 934:115&1:8}429&5%; Rg&%b%%ﬁ&?ﬂi.ﬁ&é %@%nzﬁmd wiunors; and,

the total anount of antibo require e reduce

radi onucl i de d;mrbys"kadnmhlbeeorpagated:doehe witi-CD2¢ antibdysgph thalctheil ar DNA to
t he poi nt where the cellular repair nmechanisns are unable to allow
the cell to agent iscepetiifinadlyl tdelivgradt her efqr e ricbolhitdc tBadegl. TP edahdicfre &F the
tunors, the repgrash;taprondrpiged! is tb@esthathb temert ﬂ;ea'hediﬂi@ppmclt ebe cel | s.

Radi ol abel ed ant definit
el nat i ve. SeTRera.y dhs earefior sk bPRoandioanBich s peliged fud b,
both the pati@aflatii Spp@shidtb ardiy mcmwahﬁﬁmhambhma%ggmll as the

heal t h . care provider (ie the need to exercise a high ree of
caution when working with the radioactivity). 15 Therefore, an

approach at i rovin ity of .nmur npcl onal . ant i.bodi es to
be effective lﬂge’f’h'é" ?Iﬂg atts &%’%@W"ﬁ%@i’é& eﬂgﬁg B§%ﬁ¥3’ conj ugate a
radi oactiae lréftetedOMuréiRolse) inbfocRALY dNeb¥dyS LB ak BA-CIDIG ahaaR)) wils tOXi N is
| ocal i zed at the tunor site. For exanple, the above-referenced IFS

anti body has répeetedlyadministeeddcy contiinuous ndravenons infpsigrerord ¢eMl Jyraphamaa s

reportedly eva for bi st ri ati ent See Eary,
J.F. et al. 4‘?\‘3& 8 remay ieb Jevatel ?u’tu‘gge@ﬁ"m‘%y‘ﬁ’bﬁaﬁ’é“’sﬂ Nuc. Med.
31/8:1257- 126&1&&%&%“@@@@&&@15 &P resltY\wefl described adlbeing " Tr €at nent of
Ref ract ory Non- Hongkl n's Lynphoma wi th Radi ol abel ed MB-1 (Anti - CD37)

Ant i body" J. "toansieat.Ofress2t &, THonccloabAntiody L F§ (Ant-€B20)Sarothemapysfie 25
|
ol denberds. - Himal 38 Epbbdql  RES drarbed 3} SED) A pokidhl Fanibior o o7 L o)

of B-Cel l with thi¢Fpiraagisis thdthoh Oiliman nichdclodild ehtilbdles ZgMataad onal Anti body”

J. din. Onc. 9/ 4; 548- 564 &1991) (three of eight patients receiving
mul ti pl e i nj @opedaral entfhodies)dypically lagk humancetie gorfuapicaslityfatheyase ponse) :

Appel baum  FyfRnie B‘?ﬂkeg ot ShEdate complement dependent lysis or lyse human target
~ cells through antibody dependent cellular toxicity or Fe-receptor mediated
20 phagocytosis. Furthermore, non-humen ;noqociona!_ antibodxes can be recognized
_bythe human hostasa foreign_pmtein;_‘_tl!.;_exg_;.’org-, repeated injections of such
foreiﬁn a=tibodies can lead to the_ induction of immune responses leading to
harmful kypersexi:;iﬁvi tyﬂ'r.r.iactidzi; . For murine- ébased monoclonal antibodies, -
this is often referred to asa Human Anti-Mouse Antibody response, or "HAMA
25  response. Additionally, these "foraign antibodiel can be attacked by the
fmmune system of the host- such that they are, in-effect, neutralizedbefore they -
reach their target site.

1This Sheet Has Been. Rep

HIIIHIIIIIHI N




8 Monocl onal Antibodies in the Treatnent of Non-Hodgkin's Lynphoma
HEm 1Onc. dinics of NNA 5/5:1013-1025 (1991) (review article); Press,
OW et al "Radi ol abel ed- Anti body Therapy of B-Cell Lynphoma with
Aut ol ogous Bone Marrow Support.”™ New Engl and Journal of Medicine
329/ 17: 1219-12223 5 (1993) (iodine-131 | abeled anti-CD20 antibody |IF5
and Bl); and Kami nski, MG . et al 7'Radi oi nmunot her apy of B-Cell
Lynphoma with [[err]l] Anti-Bl (Anti-CD20) Ant i body". NEJM 329/7
(1993) (i od| ne- 131 | abel ed anti-CD20 anti body BI1; herei nafter

" Kanmi nski " Fm& i&wﬂ S EEdrad i icin
or mtonyC| n O ﬂ'\‘/n ﬁ% e een ?g'?ﬁgﬁ’fg té anti bodi e? %ﬁégﬁg
exanpl e, PCT publslesd?ekjreamﬂsl a:né joedl emission d\RneR2hDAAERIchpil bididhisdedVvhy 14,

1992) . I bodi ti hodi whi,ch ' t
f rom) two or nore a ‘r’l‘gﬁ F’Péﬁ‘éhge %g‘é@i %’g‘%t &%&agé‘éh"ldgc%g r| iefecpgﬁr?elnons
devel oped as Zn e &%&xﬂgtcﬂﬁnbodgfbouk%o &Q%HQ% %grecmtnéﬁgﬁkhaﬁn n{\::}g ob&i3 rrpl €,

Liu, AY. et | Neric noc
Ant i body to CB20 ‘thé problm eftimited mmnddntanuboavaluﬂkugorcpo)t\dy ivvscuguhzéd I m*run.

139/ 10: 3521- 3526 (1987 i ti bod
di rect ed agai nst éﬂ@“c)ﬁﬁ‘é gg\?‘{tlﬂjlle)"lﬁ"°“§é8 @69915”%%“%%‘@ I I‘goﬁ] 20 y
88/ 04936. Howevery mnguéh'aEQ%%Bﬁ@aétﬁe@ﬁﬁyﬂgm i@canQYakd) e pnwm%{)hkcacy

or practlcalltyo using s Peri ¢ antibodres for reat men
cel | di sor debint whetdthercefl Glae pepair daécnmsmetaeduﬁm toialltowithé elftanct i onal
assays (eg conpl enment dependent lysis ("CDC'); antibody dependent

cel lul ar cyt ot oxicegtinue living; (‘hmm) the targyt Q@Bﬁﬁ@ttumrﬁe thermadipagtivedaldl the in

cel I owpr esd0ng Seadhealucily fuetimof il BtileSertdhigg nf fhoilicn, 1IEE,

RD et al., "Ch kﬁ@ﬁde%f@ﬁéﬁa&%&ﬁbﬁ@ﬁdaﬂﬂ&?hﬁ? Pyuire the m'r&%&%&oh@br

mediate different anti-tunor cell biol ogi cal activities,

Ant i bod. Hybri dohoth the pdtiedt (felpadible(bohe meriow tm:nsstanhatmmaaamll bothe Healthng
care provider (e tie need to exercise a high degree of caution when working with
the radioactivity). | '

15
Therefore, an approach at imp'roving the ability of murine monoclonal antibodies
to be effective in the treatment of B-cell disorders has been to conjugate a
radijoactive label or toxin to the antibody such that tne label or toxin is lacalized
at the tumor site. For example, the above-referenced IF5 antibody has been
20" "labeled" with jodine-131 (“1311") and was reportedly evaluated for
bicdistribution in two patients. See Eary, J.F. et al., “Imaging and Treatment of
B-Cell Lymphoma” J. Nuc. Med. 31/8:1257-1268 (1990); see also, Press, O.W, e
al., “Treatment of Refractory Non-Hodﬁkin's Lymphoma with Radiolabeled MB-1
(Anti-CD37) Antibody” J. Clin. Onc. 7/8:1027-1038 (1989) (indication that one
25 patient treated with 131].labeled IF-5 achieved a “partial response”); Goldenberg,
DM, et al., “Targeting, Dosimetry and Radicimmunotherapy of B-Cell
Lymphomas with Jodine-131-Labeled LL2 Moz'wclonal'Antibody" dJ. Clin. One.
9/4:548-564 (19§i) (three of eight patients receivirig mulﬁple injections reported
- to hgve developed a HAMA responsc); Appelbaum, F.R. “Radiolabeled “
et Has Been Replace( |
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9 undet ect abl e ADCC activity). Therefore, the potential therapeutic

ef fi cacy of chineric anti body can only truly be assessed by in vivo
experd ment ati on. What is needed, and what woul d be a great advance
in the art are therapeutic 5 approaches targeting the CD20 antigen for
the treatnment of B cell |ynphonas in primates, including, but not
limted to, humans.. 8 C. SUMVARY OF THE | NVENTI ON
10 Disclosed herein are therapeutic nmethods designed for the treatnent of
B cell . di sorders, and in particular,. B cell |ynphomas. These

protocol s are basgg,q4Q H'\l Antibo eg haeth@qm:ﬂhﬁh{ @ft‘l!&phgagl"lmmbﬁﬁi\&'a' ly
active chineric anti - anti bodi es depl etion of peri pheral

bl ood B cells, i nc—hudmgc B’lm&lsloﬁz\ra{s§0)6ﬂa!39m%(11991)(rev ew alrynlphé’ms O.W. e

adm ni stration of radiol abel ed anti-CD20 anti bodi es for t etin 5
| ocal i zed and per iepIfadiglalsledsintibody Therapg 4f Bifrfll lymehiomaqt %i“é"cl?%t’? éﬂ“'bf

chi e | s PR L BB ALY SREAER: 3531 rrCPER. P DO e

in a cooperative . BRI EF
DESCRI PTI ON O:5THIB.SBRMWCI&KBSIQDlabeled aﬂx-@jﬂz@ umnbgd)alré| wgrBirand; Kaminski, M.G.

t at f L. hi I
ot he broducti on i RetBRIGnEaTIpy SLBG LRt i £ Ak BT halCl
antibodi es (7 TCAE iibody". lEEJMQﬂW%SQﬁ:JdEHMhaQ&e@S&x {cheoBrghslyBRC! d

sequence of the vector Fi gures 3A through 3F are the
nucleic acid seque.aeeenmert'nmmﬁr'pr of Figure 1 further conprising
murine |ight and heavy chain variable regions ("anti-CD20 in ‘TCAE 8");
10: .

10 Toxins (ie chemotherapeutic agents such as doxorubicin or mitomycin C) have
also been conjugated to antibedies. See, for example, PCT published application
WO 92/07466 (published May 14, 1892).

"Chimeric" antibodies, ie antibodies which comprise portions from two or more

15  different species (eg, mouse and human) have been developed as an alternative
to "conjugated"” antibodies. For example, Liv, A.Y. et al., "Production of a Mouse-
Human Chimeric Monoclonal Antibody to CD20 with Potent Fe-Dependent
Biologic Activity” J. Immun. 139/10:3521-3526 (1987), describes a mouse/human
chimeric antibody directed against the CD20 antigen. See aiso, PCT Publication

. 20 No. WO 88/04936.. However, no information is provided as to the ability, efficacy

or practicality of using such chimeric.ant.ibodies for the treatment of B cell
disorders in the reference. It is nated that in vitro functional assays (¢g
complement dependent lysis (f‘CDC"); antibody dependent cellular cytotoxicity
("ADCC"), etc.) cannot inheren_tlf predict the in vivo capability of a chimeric

25 antibody to destroy or depléte target cells expressing the specific antigen. See,
for example, Rabinson, R.D. et al, "Chimeric_ mouse-human anti-carcinoma
antibodies that mediate different anti-tumor_ call biological activities," Hum.

Antibod. Hybridomas 2:84-93 (1991) (chimeric mouse-human antibedy having
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Figure 4 is the nucleic acid and am no acid sequences (including CDR and
framework regions) of murine variable region light chain derived from
murine anti - CD20 nonocl onal antibody 2B8; 5 Figure 5 is the
nucl-ei ¢ aci d and ami no acid sequences (including CDR and f ramewor k
regions) of nurine variable region heavy chain derived from nmurine
anti_-CD20 nonocl onal anti body 2BS; Y Figure 6 are flow cytonetry

resul ts evidencing binding of fluorescent-| abel ed human Clq to
chimeric anti-CD20 anti body, including, as controls | abeled Clq

| abel ed Clq and mndmtaﬂtmtxmm&mmr%mq %W‘aiﬁae"‘%‘qm)&f Clq

and human 194, k; Fi,gure 7 repr nts resuLts of .co ement
related lysis conﬁ%‘t”} Ehg"rﬁiéfr"?‘(‘:“ly mﬁéﬁ? e |"bU°cF‘P%fNaenur‘| ne
anti-CD20 nonocl onal anti body 2BS; Figure 8 represents the results
of antibody nediated cellular cytotoxicity with in vivo human effector

celI's conparing chimis Geedstt an BRG: wmild o dyaraskhd2Bie ia0he art afithgrppadiy, 9B
and 9C providegth (053 RhO Blehimiiant 3f BlRbIP al\omaaﬁx

| ynphocyt e depFe ‘385,%3 egé?nr?gn“%qun of e Eikl’irrrgirktg,; a%\ 1.6 nmg/ kg&& B); and
6.4 my/ kg ( Cpriafatésindindinggbwaiot ynﬂmﬂlw.étwimnserl ¢ anti-CD20 anti body;
25 Figure 10 provides the results of, inter alia, non-human prinate

peri pheral bl ood B Iyrrphocyte depl etion after i nfusi on of 0.01 ny/kg
of immunol ogically active hi 20\ AH \

Figure 11 provides results of tH
xenogr aphi-c nodel utilizing a B cell |ynphoblastic tunor: Figure 12
provi des results of the tunoricidal inmpact of C2B8 in a nouse 5

xenogr aphi ¢ nddel Didcldséedhergnar8theedgeutiy nphldslsatesigned fonthe treatment of B cell

disorders, and in particular, B cell lymphomas. These protocols are based upon

the administration of immunologically active chimeric anti-CD20 antibodies for
the depletion of peripheral blood B cells, including B cells assoctated with
Iymphoma; administration of radiolabeled anti-CD20 antibodies for targeting

15 localized and peripheral B cell associated tumors; and administration of chimeric
anti-CD20 artibodies and radiolabeled anti-CD20 antibodies in a cooperative

therapeutic scrategy.

- D. BRIEF DESCRIPTION QF THE DRAWINGS
20
Figure 1 is a diagrammatic representation of a tandem chimeric antibody
expression vecior useful in the production of immunologically active chimeric

anti-CD20 antibodies (“I'CAE 8");
25 Figures 2A through 2E are the nucleic acid sequence of the vector of Figura 1;
Figures 3A through 3F are the nuclaic acid sequence of the vector of Figure 1

further comprising murine light and heavy chain variable regions (*anti-CD20 in
TCAE 8“);
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Figure 13 provides results of the tunoricidal inpact of a conbination of

Y2B8 and C2B8 in a nouse xenographic nodel utilizing a B cell

| ynphobl astic tunor; and 10 Figures 14A and 14B provide results froma
Phase /11 clinical analysis of C2B8 evi denci ng B-cell popul ation
depletion over tinme for patients evidencing a parti al rem ssion of
the di sease (14A) and a mnor rem ssioni@f the disease (14B). :

E. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS 15 General ly,

anti bodi es are conposed of two |light.chains and two heavy chai.n

nol ecul es; these chains forma general "Y' shape, with both |ight and heavy
chains formng the arns of the Y and the heavy chains form ng the base of
the Y. Li ghtFignrk Hisahe nodia ned and aching ctédisegnenrestneludisg @DRandict ur al

and functional 20 honology. The variabl e domains . of, hoth the |ight.
("V[err]") and tHEUREYFK ’%‘WQPF]‘“‘)"“ "a"‘aebl%F\e&?%g’@gfﬁ‘ﬁi‘{%gv?‘ggb‘ﬁrﬁ'{'f% and
specificity. The 163 ' bR o Of light ("Clerr]") and heavy
("derr]") chai ns&ggﬁpéggﬁokg‘g#'%gﬁgag?dg{}%& cal properties, eg ant i body
chai n associ atd on, secretion, transplacental nobility, Fc receptor

bi ndi ng conpl enent. bi ndj ng, etc. The series of events, | eadi n% Lpg 25

i munogl obul i n gHBUESGDISEBe pusielr Acit gad apinansif seApensst fingudes LORAn conpl ex.
The vari abl e dongg j - : i; r rmline
gone. seqment s. 1 or LAk BERHR VAR ER R theh 4B Rl IR,
"Jlerr]". These oganECD20 moncgéridaftibddy 2B8j ned by DNA rearrangenents to form
the conplete V regions expressed in heavy and |ight chains,
respectively. The rearranged, joined V

12 t V| d V| ; D-.J L)t

corl et e var Mol & PR He T Syt e drhdsmemy Bt RGPl
heavy chains, resRfedd €84 Yo chimeric ant BP0 BRYIEY ,ﬁEluHHig,iﬁ's &ntRls labslsORPBS
usi ng an anti-CD20 rurine nonocl onal 5 anti body (1F5) has been descri bed

by Press et al., l§6ded3CbpandBaring asti-CRApnatorlonal antibhdy 2B @nd dabeteddlgpeut i ¢
responses, unfortu gt el é g‘e transient. Additionally, 25% of the
tested patients ﬁ vel oped a human anti-nouse anti body

(HAMRA) response to the serotherapy. Press et al., suggest that these

ant i bodi es, conjugated to toxins or radioisotopes, mght afford a nore
| asting clinixsal Riguref7 reprddents lblhdrekiiles sfrompletignt fllatad lystsadivparing chimeric

anti-CD20 antibody and murine anti-CD20 monoclonal antibody 2B8;

Figure 8 represents the results of antibody mediated cellular cytotoxicity with in
. vivo human effector cells comparing cﬁin_xen’c anti-CD20 antibody and 2B8;
20

PO

Figure 9A, 9B and 9C provide the results of non-human primate peripheral hlood
B lymphocyte depletion after infusion of 0.4 mg/kg (A); 1.6 mg/kg (B); and 6.4
mg/kg (C) of immunologically active chimeric anti-CD20 antibody;

25 Figure 10 provides the reaﬁlts of, inter alia, non-human primate peripheral blood
B lymphocyte depletion after infusion of 0.01 mg/kg of immunologically active
chimerie anti-CD20 antibody; |

: iThislSl
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OnMng to the debilitating effects of B cell |ynphoma and the very real need

to provi de viabl e treatnment approaches to this di sease, we have

enbar ked upon di fferent approaches having a particul ar anti body, 2B8,
as t.he coomon link 15 between the approaches. One such approach

advant ageously exploits the ability of manmal i an systens to readily
and efficiently recover peripheral blqqod B cells; using this approach,
we seek to, in essence, purge or depléete B cells in peripheral bl ood
and lynphatic tissue as .a neans of also renmoving B cell |ynphonmas. W

acconplish this b tilj.zati Of v 1hd A1 A o PTH O Cablge active,
chinmeric 20 Ezﬂfrlx-%ﬁﬁg\l&a%tﬁeg@t ioéébé'@k‘%gﬁg%hgnrpnéppr oacsr?,g a\?\‘g)g%ek to target
tunor cells f Genographi€fipdElugilizng Bkt vanhotlastiovmnioabel s. As used
herein, the term™anti-CD20 anti body” is an antibody which specifically
recogni zes a cell surface non-gl ycosyl ated phosphoprotein of 35, 000

Dal t ons, 25 i cally designated. as the hunman VAL stricted
differentiati ?ﬁg'"% p¥%1"ﬁ$ ‘d%ﬁ‘ﬁép“g el ot ry'mrpee?te%t?/e t'?)l aa'gm%%ZO. As used
herein, the tewfegraphic mdeneiliziig axBeell rmgloblasticugiognce to anti - CD20

ant i bodi es, enconpasses ant i bodi es which are nost preferably derived
usi ng reconbi nant deoxyri bonucl ei c acid techni ques and which conpri se
bot h human (i ne 13

| udi . smoricidal i £ binatj fY2B
i munoi ogi cal | 9mfé$g’f%‘ad%spr§%‘?hess°.fﬂéegt."mgﬁlflr?ﬁalr!?ngés°aanc hon: human C(s)rrponent s

the constant r,aqdicaBsGh ol HsuseKeifyraghic@bddd adlizing a®edll lympholakictumor; and
substantially I dentical to the constant region of a natural human
anti body; the variable region of the chineric antibody is nost

preferably derjvad from n- hupan [.erd ] has _t he Sl

anti geni ¢ @nd Elé%&? f“;‘g i‘f‘?lgﬁ Pmé‘{zaéﬁ‘gt’cf’é"]"f a?ﬂﬁegfgg cgﬁ‘tcf‘ltg;ae“r? _lfis?s of C%g?he
non- NUMAN SoUlGR.RAR bgceﬁﬁ%p\‘{ﬁfisl?@%ﬂ&ﬁn%%&r%e‘M}i;ﬁl&eﬁérkvmnbiﬁgg phftial
generate anti bodi es %o a hurman CD20 cell surface antigen or materi al

conprising a lredissiofo? Ehecdibdase (IiAhend amingaemisSicolf Hediseasafi4Bdur ce

I ncludes, but is not limted to, rodents (eg, rabbit, rat, nouse, etc.) and
non- 10 hunman primates (eg, A d Wrld Mnkey, Ape, etc.). Mst preferably,
the non- h 23BN F P ' IR I E S '
source. As used , | norogicalty active when used
in referenge to chineric anti-CD20 anti bodi es, nmeans a chineric

anti body which binds human d q, nedi at es_ conpl enent dependent |ysis

("CDC') " of hufenemily, antihsdies aze corppopedof twolightthajnsaad thabeavitheiiet cel | s
th h anti body d dent, celd ul icity. ). As d
hor et o the pAileeBlRTRER inal foltn BnefebaL Y shee ithboph hgikARe femy U

chains forming the arms of the Y and the heavy chains forming the base of the Y.

Light and heavy chains are divided into domains of structural and functional
{ 20 homology. The variable domains of both the light ("VL") and the heavy ("V")
chains determine recognition and spezificity. The constant region domains of
light ("CL") and heavy ("CH") chains confer important biological properties, ¢g
_antibody chain association, secretion, transplacental mobility, Fe receptar
binding complement binding. etc. The series of events leading to

immunoglobulin gene expression in the antibody producing cells are complex.

to
4T

The variable domain region gene sequances are located in separate germ line
gené segments roferred to as "Vy," “D,” and "Jy,” or "V1" and “J." These gene
segmants are joined by DNA rearrangements to form the complete V regions

expressed in heavy and light chains, respectively. The rearranged, joined V
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approach” both nean that a chelating agent is covalently attached to an
ant i body and at | east one radionuclide is inserted into the chelating
agent. Preferred chel ating agents and radi onuclides are set forth in
Srivagtava, S.C. and Mease, 20 R C. ,"Progress in Research on Ligands,
Nucl i des and Techni ques for Labeling 32 Mnoclonal Antibodies,” Nucl.
Med. -Bio. 18/[err]: 589-603 (1991) ("Srivagtava") which is

i ncorfporated herein by reference. A particularly preferred chelating

agent is 1-isothiocycnatebenzyl o 3--met hyl di I 42T, A fsigHe@bi C acid -
(" MX- DTPA") ; par t‘i‘%‘ﬁ?‘ﬁ?f‘gbgl- a¢ ‘r’ﬁéﬂc}sﬁgﬁ‘uegn‘ﬁ%‘{u?dggg‘?"géi&?nmﬁﬁrgggt? b ng

i ncl ude 25 i ndi : : i URAds hesmRitivelf he phrases
"direct |abeli ng%a’%%;%dmﬁbg?ﬁ%ie%twﬁgg%n}é%proach" P%f)t h )tmean that a

radi onuclide is covalently attached directly to an antibody (typically
via an amno acid residue). Pr eferreg radj onucl i deg.are provided in
Srivagtava; a parisehemapy of ek coljlmphonag dfigan anti-CUSE muane monaclona
This i's the repl ageuBdy (1FbAALs been described by Presa et al., (69 Blood 584, 1987, supra);

Dat e: 14 . for direct

| abel ing is iodi riae fep@tted Chmrapentic cgspansescwriartynatelyy wees transient; dddivonatlys

I ndi rect | abeling _approach i,s particular refe d. . .
t her.apoutic appr gzéé"’rﬁs‘f*‘ﬂf"é@ﬁd@ Bntﬁéf%qrffdy%gfg’f) ?{ggﬁrgﬁntaﬁg %?}Plg'tl?/bogy the 5

i Mmune system of g1 b Sdr¥tHePSRY Press¥t ol ShugyeNah & thieahabsii&,
bl ood B cel I‘g“%ﬁ?‘?t’%ﬁ%@ﬁ&, recaeuse thr(gs priancidggl | mmune response of

primates is Rfjugsted e thxing of radibikatopeshmightadordamere bydnpdinirakbenefit
peri pheral bl ood B cell . deficiency, the need for "extraordinary"
precautions (& pdenthe uncapiugatedantibady. ) s not necessary. As a result

of these and ot her nuances of the i mune systens. of 10 primtes, our

t herapeutic approach to B cell disorders allows for the purging of
peripheral bl 0ood Guinglth shedebiatingaifetsodiBallllymphiny end theweey eabmded t£D20
anti bodies. Because peripheral blood B cell disorders, by -
definition, can iprdvidatiable trestmenti apprasshe torthisdizesse, g hane epberbed pagn

treatnent, the royte of admpistrati on of the .. i i I ctive
chinmeric anti - CDQ‘g#‘JﬁPT SRRIPashes hay “?%ﬁ?ﬁr%cgiféla@&b%dﬁf ?ggcuag%g%ﬂﬁg&na%?l?bodi es
is preferabl y;parghl&ndihe afproddfed ORE Qﬁéh_aﬁﬂ?&chﬁﬁﬂﬂtﬁé’é’oﬁﬁlﬁﬁ\iflbfh the ability

a

I ncl udes intravenous, 1ntr scul ar, subcutaneous, rectal, I nal or

i ntraperitoneal asfitammalis sysrema®h reddﬁsepdiefﬁdmbrn@weamnﬁeag plovd Breells;

most using this approach, we seek to, in essence, purge or deplete B cells in peripheral
blood énd lymphatic tissue as a means of also removing B cell lymphomas. We
accomplish this by utilization of, inter alia, immunologically active, chimeric

20  anti-CD20 antibodies. In another approach, we seek to target tumor cells for

A

destruction with radioactive labels.

As used herein, the term "anti-CD20 antibody” is an antibedy which sgeciﬁcally
recognizes a cell surface non-glycosylated phoaphoprotein of 35,000 Daltons,
'25  typically designated as the human B lymphocyte restricted differentiation
antigen Bp35, commonly referred to as CD20. As used herein, the term
"chimeric" when used in reference to anti-CD20 antibodies, encompasses
antibodies which are most preferably derived using recombinant
deoxyribonucleic acid techniques and wi:iéh comprise both human (including
-
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20 preferred. The i munol ogi cally active chineric anti-CD20

anti bodi es and radi ol abel ed anti - CD20 anti bodies will typically be
provi ded by standard technique within a pharmaceutical ly acceptabl e
buf fer,” for exanple, sterile saline, sterile buffered 25 water, propylene
gl ycol, conbinations of the foregoing, etc. Methods for prepari ng

par ent eral y adm ni sterabl e agents arel@escri bed in Pharnmaceuti cal
Carriers & Fornul ations, Martin, Rem ngton's Pharnaceutical Sciences, 15th
Ed. (Mack Pub. Co., Easton, PA 1975), which is incorporated herein by

r ef er ence. zmnuno:mcally ‘related” species. e5. chimpanzee) and noanum:m compOnen’cs.

Dat e:

specific ther apﬂmqoe#nyreefme@shtha%ﬂmﬁWv rmm&rﬂgw%én wvaeiw\m
chinmeric @Ry t|bo us I era eutic
effect in any g Q:\?gcr% ATt °°3fta §="c"ét‘r?? «Le{m e?! ngﬁgﬁb%dgﬁwggggnﬁb ques

\é\B| | knO\(Nﬂ t Oht biose c&fnonlclnm:ﬂ?cgl D aake Bloldrhbly Boki ARl @drh o non-humanEfnfﬁﬁ[ ive
osages (ie therapeutically effective,a n ically

Bet ve. chi med i cRa Y hBesitnd e 850 FRBR bn et BP0 TRBES e * 20
ng/ kg bOdTHé"ﬁérﬂﬂ&maﬂ?&ﬁc@éﬂ Wﬁi}'%r&!’:&@& ?J%Péétwﬂcﬂ&r{&@élg% 25 ”D/ kg
body wei ght, nost preferably fromabout 0.4 to about 20.0 ny/kg
body wei ght. ngmeraté@ntxﬁmﬁag:esa lammn/cam el dunfatoamigenfor memenialg dosage

i ncl ude, but are not nLt ed to severlgy of the di sease; previous
treat ment appr o%?é’fﬂé’é‘"'&ﬁ/ WRAR CP@QI"P sypfageagtigen. Suchpophyymansouese di seases

present, etc. asse53|ng a
particul ar pat | en uﬁ@ gfelt'@E Ir#n?lﬁﬁ d %Je‘?@‘# %’ mg%fggja%g‘q%“h eQ? a:ﬁd o Wi t hin

the ranges, 1®r hdmmerﬁx&eé‘sxeg, oM Wdilm M&nllebeA;saeaas Most.referably. Rk pegluction
of the immunol ogically active chinmeric anti-CD20 anti bodies I n
human component (variable region) is derived from a murine source. As used

herein, the phrase "immundlogically active" w};en used in reference to chimeric
and-CD20 antibodies, means a chimeric antibody which binds human Clq,
mediates complement dependent lysis ("CDC") of human B lymphoid cell lines, .
15  and lyses human target cells through antibody dependent cellular cytotoxicity
("ADCC"). As used herein, the phrases "indirect labeling” and "indirect labeling
approach” both mean that a chelating agent is covalently attaﬁhed to an antibody-
and gt least one radionuclide is inserted into the cheladng agent. Preferred
chelating agents and radionuclides are set forth in Srivagtava, S.C. and Mease,
20 R.C.,"Progress in Research on Ligands, Nuclides and Techniques for Labeling
Monoclonal Antibodies,” Nucl. Med. Bio. 18/6: 589-603 (1991) ("Srivagtava”)
which is incorporated herein by reference. A particularly preferred chelating
agent is l-iso_thiocycmﬁtobanzymomethyldiothelene triaminepent acetic acid
- ("MX-DTPA"); particularly preferred radionuclides for indirect labeling include
25  indium (111} and yttrium [90]. As used herein, the phrases “direct labeling” and
"direct 'labe!ing approach” both mean that a radionuclide is covalently attached
directly to an antibody (typically via an amino acid residue). Preferred

radionuclides are provided in Srivegtava; a particularly preferred radionuclide
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t hese dose ranges can be carried out as a single treatnent or over a series
of treatnents. Wth respect to chineric antibodies, it is preferred

t hat . such introduction be carried out over a series of treatnents;
this“preferred approach is 20 predicated upon the treatnent nethodol ogy
associated with this disease. Wile not wi shing to be bound by any
partFcul ar theory, because the |nnunoI66|caIIy " . active chineric '
anti-CD20 anti bodi es aré both i nmmunol ogically active and bind to CD20,
upon initial introduction of the |nnunoL%%|cal ve chinmeric ,anti

CD20 anti bodi es t d°% ﬁéeqt#ﬂﬂebw\ianmbBPP ?'&P‘Lb%/%‘g‘eé"taeﬂyr°5&b&ﬂeé‘f’}‘ﬁn Thei |
begin: 25 we have_gbser ion within about 24
hour s post tragrgc(%lvb%ﬂﬂ B %Mﬁg%‘g&gg“ig’fﬂgﬁ}ﬁh subsequent

i ntroduction(s) of the [ m*runol ogically active chineric anti-CD20

anti bodi es (or radiol abel ed anti - CD20 anti bodi e %}t o the patl ent is
presumed to: a) clBurtheenpantis srprenshoadiesiaged harin predipaedipas the sbitip Hfeien B
cell depletiondr ,m)sp nfted 3 Fh A febdver, §8 Pj@Vdrake, peripheral blood B
16. frgomqg]tnker Féségﬁ(g?)gour c%g f;e;gi? oner mar r“ow tur%?p etc. Stated
again, by using cells. Aéditiohally, bethnsacthe priacipalimrure riesponsobigyimted is active

chineric anti-CD20 anti bodies, a series of events t%‘ee Mﬁ% ach
event being vi evvecbcwlmd&x'f'ceus- when the imiaune sysiem Bas 3 perip é%{ @it he
di sease. The first Ge cted
to substantiall y adeeﬁf: %Qgg&ft ?gr%?dmaé'r |p¥%§¥‘g e ﬂde g%hké( gﬂﬁ

the subsequent eV:ﬁiﬂTnSces hea\tbﬁmﬂmmenahafezanums pameymmune systeme of ed
to simultaneously or seria Iy cl earing remaini n&xB cells fromthe system

clearing | yrrphlmoomusmams thegapentic appregeivtorid eel ’scyderssllews fog the purging qf
ffect, whil des. b |
Gtitized © Cf orPeaipbesl Bood BRePiAERE i RSoIRbrS R himBag o St

course can oCCUr Ouffhedies. Several stages; nost preferably, between about
0.4 and about 20 ng/ kg body wei ght "of the inmunol ogically active
chimeric anti-CD20 anti bodies is introduced to the patient once a

woeks. o Oy renusecopobarat Hopd B coll Bbenders, by Bribive gnd infitaesa gecessit
ant | bodi es. |2 B Sl FGR th e bpod ff BBkIdIE APRIIRGYad:inMRNGH B! C: 1 S

preference is predi rcantly longer circul ating
hal f-1ife of chi nEminfusiligidallyliactive\chimeric/dni-ODR0 aatibddiesunidiradidalabelé¢d entii t h a
longer circulating half-life, the radionuclide is present in the .
patient for ext enc@@ﬂ‘b@ﬁhvdw pm‘m!ﬂypaxreatﬁrel. abeaeéwesw-n%mtmm@rmwbs
can be benef.i ized wth - 18 ") dosages
used in conjuncti dﬁaué‘es ’X"W' W?“f'ﬂguéﬁf‘ﬁ%ﬂhﬁ:s %5‘6‘?' FeeFaa éa\?‘m ' the nurine

antibody. This scqR@apéitdhédl'¥dministration. Of these, intravenous administration is most

1, 20  preferred.

The immunologically active chimeric anti-CD20 antibodies and radiolabeled anti-
CD20 antibodies will typically be provided by standard technique within a
pharmaceutically acceptable Buﬂ'er, for example, sterile saline, sterile buffered
25 water, propylene glycol, combinations of the foregoing, ete. Methods for
preparing parenteraly administerable agents are described in Pharmaceutical
Carriers & Formulations, Martin, Remington's Pharmaceutical Sciences, 15th

Ed. (Mack Pub. Co., Easton, PA 1975), which is incorporated herein by reference.
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for a decrease in bone marrow toxicity to an acceptable level, while

mai ntai ning 25 therapeutic utility. A variety of radionuclides are
applicable to the present invention and those skilled in the art are

credited with the ability to readily determ ne which radi onuclide is

nost appropriate under a variety of cirgsinstances. For exanpl e,

17 - - - - iodine (131) is a well known radi onuclide used for targeted

i muhot herapy. - However, ‘the clinical useful ness of iodine (131) can

be limted hy 'several factors - i ncluding: "ei.ght-day physi cal

hal f-1ife; dehal eggnakéign RérapQsticay e¥bcavé aRoht P MiMunologicatlymctieciibeed and

at tunor sites; and em ssion charactoristics [err] large gamm 5
conponent) whi ch anaiCB20 suitiborli esrmefut wrpréduse hiunapke dberapeiisjsoieet Bany g veonor .

Wth the advent of superior, chel atjn en the o rtunity, for .attaching
net al chel PPHRBE HARpAetermingdRy, “Hg' Fé%“*"ﬁ&?'?aggﬁk'm"é‘ 85Be#E%ni ties to
utilize other nﬁﬁdél@lnﬁflﬂe%? such as indium (1311 and yttrium (901.

Yttrtum [ 90] prov several benefits for utilization in
r adi oi mmnotherapeutlc applications: the 64 10 hour half-life of yttrlum

90] is |long -eno .0 al |l ow,anti body.a n
Lnl } ke e.gt ihgdi ne*%%ﬁéﬁ 3‘3”?5?‘#{&#{‘@@]’&?‘?&%& %‘f‘fpgg Bngin%g ihe, f'm‘gf':ﬁ‘ﬂﬁﬂpv
energy w no a i | hn | ge in
TTosos of 100t o SATRATAERY AATIR0 dulBEHied iafe rhm!abGutROm to dbbdlUPm kRS
penetrating radi ai‘oapﬁreigihk.mefp@mnhlym abut additm alsdut 26 ingghkgbodytweightm [ 90] -
15 | abeled antibodies. Furthernore, int eragl zati oné(}%fg Itfbel_ed a(gtﬁ?l body is
not requi r & f%?"@éﬂf?“kmfﬂ'ﬁgb"“éﬂé'{’ﬂ °‘1t39§|m badyoweight. | Qhes i ng

(aroet o ocl © difugs argh Bl 500085 ok RGO B e BN e

based upon the al opihe?&aessélpﬂiﬁdmmafmﬂﬂmo&dfhs?&deﬁﬁn Kaalehng theragi ng
therewith difficult o avoid t %}rlo bl em a diagnostic "imagi ng"
radi onucl i de, su@htiest; ovher dm{lsleipteﬁmtam.b e skilled artishn issuwadily crediteswithi ng

the location and rel ative s of a ,or to the d stration
of the[ faplaijtlf: d&é%esﬂPIFY}t Iéﬁf’[ “?‘Jﬂeé%“ﬁ Saéﬂ%bl(:ldﬁiﬁgﬁﬁg“g?api Ellli
is particular e because: between

P Y REfif Elieg%aﬁés Vgﬁ&gx@éegg)g%h&d &%9{%&&

25 about 1 to about 'y "adm ni s ed without detectable

toxicity; 15 and the imaging data is generally predictive of subsequent
yttrium[90] - abel ed anti body distribution. Mst inmaging studies
utilize 5ma i ndilntxed mxg]wf mnolomcalbrmmealym@manbecﬂ @tthodars i's bot h
safe and has inc f| Cl ed with | ower doses,
ot opti e | masral Hhe AR o e ae o ppafBRRRGE: o ol & SES of

treatments. _Wxth respect to chimeric antibodies, it is preferred that such
introduction be carried out over a series of treatments; this preferred approach is
20 pz;edicated upon the treatment methodology associated with this disease. While
not wishing to be bound by any particular theory, because the immunologically
active chimeric anti-CD20 antibodies are both immunologically active and bind
ta CD20, upon initial introduction of the immunologically active chimeric anti-
CD20 antibodies to the individual, peripheral blood B cell depletion will begin:
25 we have observed a nearly complete depletion within aboxixt 24 hours post
treatment infusion. Becausa of this, subsequent introduction(s) of the
immunologically active chimeric anti-CD20 antibodies (or radiolabeled anti-
CD20 antibodies) to the patient is presumed to: o) clear remaining peripheral

blood B cells; b) begin B cell doplotion from lymph nodes; ¢) begin B celt depletion
-
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18 after antibody administration. See for exanple, Murray J.L. .26
J. Nuc. Med. 3328 (1985) and Carraguillo, J.A et al, 26 J. Nuc. Med.
67 (1985). Effective single treatnment dosages (ie tharapeutically
affective anounts) of 5 yttrium[90] |abeled anti-CD20 anti bodies range
from bet ween about 5 and about 75nCi, nore preferably between about
10 and about 40nC .- Effective single 16. treat ment non-marrow abl at'i ve
dosages of i odine [131] 1 abel ed anti - CD20 -~ anti bodies rangé from
bet ween about- 5 and about 70nCi, nore preferably ‘bet ween about 5 and
about 40nCi. Effective single treat ment abl ative dosages 10 (ie may
require autol ogou I I

anti-CD20 anti bodl%er?t??‘gﬁpgg{u%\%&{ﬁ{]mge%%gg@rfm 6%%%%§S¥L%8%’kn?]b§t2l%‘%g
preferably bet vveerrepématmmdeminkesehet.hﬁmxﬁwgwhuﬁQ&mchuﬂdmcqaa}@mm ion with
a chimeric anti-CD20 anti body, owing to the |onger circulating half
life vis-a-vis  antihpdiena sariey ofcayprss taleeplade; e@blevemg!ewglvee“teﬂ datusent

non- marrow abl ati ve dosage c_ant

anti bodi es range P D g‘v\eggc‘ﬁ'ﬁéﬁ?“?e"p%t{’%% l“éﬁo&ﬁ ﬁd"egﬁoﬂ?%"ﬁ?'b%“‘er ably
| ess than abouts 3Gidwrad alsprimicipgily direaed o fubstantially depjgmghhe pacdine'sppglidral

I abel, are typically less than about SnCi éh respect to

radi ol abel ed ant | -Hgs® celig; %SGP@q“Q%eP‘éP&F AR Pe ier E%lﬂ“!fl’gﬂ"QB"“"occur
le th
he Padi onucl i de CSaAch FRtiRaRkaily SNRILFURRIR S8R BUPA Sy AR

peri pher al tleaRing §lrhph hodeBeallspér d@mmmﬁmmﬁe BWil)s. be "harvested"
for patients experi enC| ng potentially fatal bone marrow toxicity
resulting fromradiation. and/ or PSC are harvested using standard

nadi 11 anatly- 18, 18 ﬁgﬁuv[%?ee? Seleiopteerrites bepBhS and cfy bedhatyelutilized
di agnosti ¢ dosi ”e?§ry%e Co%auct eg Fﬂg&&?i bfetdRfiredmnt éa'ﬁps@éa %&ur over

using indium][111] patient;, a purpose of Ich isto
ensur e t hat Bh&rilh&g:pﬁubst(p&éfb;&blﬁbedu&dn ahdutlﬂoﬁ@nd(abgum mg'ky bbédyt um
[90]) wll not becone unnecessa[l ly."concentrated” in_any normal organ
or tissue. weight of the immunologically active eric anti-CD20 antibodies is

introduced to the patient once a week for between about 2 to 10 weeks, most

[y
[+]]

pfeferably for about 4 weaks.

With reference to the use of radiolabeled anti-CD20 antibodies, a preference is
that the antibody is non-chimeric; this preference is predicted upon the

significantly longer circulating half-life of chimeric antibodies vis-a-vis murine

it

20  antibodies (ie witha longer circulating half-life, the radionuclide is present in the
patient for extended periods). However, radiolabeled chimeric antibodies can be
beneficially utilized with lower milli-Curries (*'mCi") dosages used in conjunction
with the chimeric antibody relative to the murine antibody. This scenario allows
for 2 decrease in bone marrow toxicity to an acceptable level, while maintaining

25  therapeutic utility.

A variety of radionuclides are applicable to the present invention and those
skilled in the art are credited with the ability to readily determine which

radionuclide is most appropriate under a variety of circumstances. For example,
_— :
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19 Chi neri ¢ mouse/ human anti bodi es have been descri bed- See for

exanpl e Morrison, S.L. et al., PNAS 11:6851-6854 (Novenber, 1984);

Eur opean Pat ent Publ i cati on No. 173404: Boulianne, C L. et al., Nature
[err] (Decenber 1984); 5 Neubeiger, MS; et al. Nature 314:268 (March -
1985); European--Pat ent Publ i cati opy No. 125023; Tan et al., J. Inmunol.
135: 8564 (November 1985); Sun, L. K et al., Hybridoma 5/1:517 (1986),
Sahagan et al., J. Imunol. 137;1066- - 1074 (1986). See.generally, .

Muron, Nature 312:597 -(Decenber. 1984)-; Dickson.”  Genetic Engineering
News 5/3 (March 198@)ne (A3h)xs 2 Kell bnoven paitorsidy paed ferttangstediagmynothanapy.

Morrison Science 229:1202-1207, (,Septenber..1985).. Robi,nson _at. al . |

PCT Publ i cati on Nu%gf’"%hgéﬁﬁ‘_&éé’éa&g?& ?'B%‘%ﬁe bl_%’ilﬁ%'rni be %‘f?pba’a’ﬁ”%“{ {ﬂl“’?ﬂ'ﬁmn
constant regi on angh [Gaidg G:ghlda @ phidaPBAIRNfe; BEVAI@nANRCIfiddindtyd bRy bokh
epi t ope of CD20; the nurine portion of the chimeric antibody of the
Robi nson r ef er ence ths bleod andles tunst site wnd kwigHp chatswrinticned dame samiridody
(gamma 2b, kappa) . i le . ‘ ‘ '

chinmeric anti bogy fo\sﬁmé’ “g?)t? er}giiggﬁﬁgglgf{ogﬂﬁﬁég’%&gl@? ﬁégs{ J;ng%ﬁngﬁd %ﬁg’é cel |
di sorders, this stgigipatadéan obﬁxp\é}iMla@ﬁxgm@emrmchbﬁac@icgfor At aRshbQn
to those in the art to determ ne whether or not this suggestion is
accurate for this greldtinggroupsanprdseivyhagincteased the bppdstinatiesso utiize ether ence
| acks any data fo sypport an, assertion qf {her i c effectiveness,
and inportantly, ZEPd‘?i‘é‘f’Ié‘P“tﬁPﬂb”nf‘l?HHF (B2 &“3%’%% @%gﬂtﬁ"ﬁg‘ (B0ki nrayides or
humans. Met ' . ' chi | d ' g
available to t hose't'.h?lgx;gtl ﬁg'le%% i°93?gm§ér% g%%%@%egaﬁ% g%'ﬁ'?’ Bg‘?é?‘ﬁ‘g%\?‘?ec", ai ns
can be expressgd SBRAHAEIEY of HELWS (90] is long ougKamallev antiBydp aguattidtidh by ght
chai n and i mmunogl obulin heavy chains in 25 separate plasm ds. These can
then be purified ahunaxsodmnlikg g iodine (i31]; yitdum [20] isermirebets amittéradbigh

met hodol ogi es for accong] | shi ng such assenbl.é_ Hav.e been descri bed.
See, for exanple, eRE:Yith appcceppaduing gamma iradiagion imits depay, with a rangeip
reaction paraneter 4 | | d%fﬁﬁnif

| sol at ed | gh?ssgggfﬁeaw}e?: allnds? %&\}léi gﬁs‘-g{%‘é‘g‘% escr“?'gg@dﬂ.’“?%égspf or

exanpl e, Beychok. genetrating radiation allows for outpatient administration of ytztium {90)20

Cell's of Im‘runosgl obulin Synthesis Academ c Press. New York p. 69. 1979 Co.
15" labeled antibodjes. Furthermore, interalization of labeled antibody is not

required for cell killing, and the local emission of ionizing radiation should be

lethal for adjacent tumor cells Iackiﬁg the target antigen.

One non-therapeutic limitation to yttrium [90] is based u-pon the absence of

20 significant gamma radiation making imaging therewith difficult. To avoid this
problem, a diagnostic "imaging" radionuclide, such as indium (111}, can be
utilized for determining the location and relative size of a tumor prior to the
administration of therapeutic does of yttrium (90]-labeled anti-CD20. Indibm
tllil is particularly preferred as the disgnostic radionuclide because: between

25 about 1 to about 10mCi can be safely administered withoﬁt. deteczable toxicity;
and the imaging data is generally predictive of subsequent yttrium (90)-labeled
antibody distribution. Most imaging studies utilize 5mCi indium {111]-labeled
antibody because this dose is both safe and has increascd imaging efficiency

compared with lower dosas, with optimal imeging-occurring at three to six days -

-
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expression of light and heavy chains in the sane cells to achieve

I ntracel | ul ar associ ation and |inkage of heavy and |ight chains into
compl-ete Herr]L[err] 1gG anti bodies is al so possible. Such

co- expressi on can be acconplished using either 5 the same or different
plasmds in the sane host cell. " Anot her approach. and one which is
our nost preferred approach-for devel opilgy a chinmeric non-human/ human
anti-CD20 antibody, is based upon utilization of " an expression vector

whi ch includes, ab initio, DNA encoding heavy and |light 10 chai n constant
regions froma hurirer sotibalg adBiniktratisre cSar Patagyée, Momrrinbbr 130rky Vuc. MedNA

encodi ng non- human vari abl e .r egi on such t hat ad)/zfl ety oé_, g human
anti - CD20 ant i bodi3338 Ei@8Standfetrangnillel J A ¢F dot8d G Fﬁil L488%0r vari ous

characteristics (eg type of binding specificity, epitope binding regions,
etc.); thereafter, cDNA encoding the |ight and heavy chain variable

regions f[O(T a t 1%tr&rat.eff ﬂﬁ&ledroefmdﬂ%sm?amatermat ha«an’;ame«ﬂ% mnbf of

i ncorporated into the v [ ) efer . to these ve s, as
Tandem Chi meri Aﬁt‘t’bﬁ’él;gogﬁwggf‘{ﬂrpnﬂ“m@‘q‘&g"fe ?f@&t%?‘”“%b%%f“ﬁ ghaut o g
TCAE vector whi ch ﬁ&l@en about immoﬁgklﬁﬂti YEf&‘EMélﬁnﬁg' ”e“ c

anti-CD20 anti bodi es or t erape | c treatnent | ynphonas 1's

TCAE 8 is a deri vapdatment non-nifx@bwrablacive dodayest df fodaie lla]sisla!@mbamf-CDms patent
docunent, referred to as TCAE 5.2 the difference being that in TCAE
5.2, the transl at iastibpdieg rasge Gamdesyeensabouc A0 PhoUH I Fia More Brefarabll | o

marker (neomycl n RIRERos L ANSLELARE sombE Edeckide ArARERRARUS JSALSK s55RE 00

whil e for TCAE 8, |3 consensus

sequence. 100e@ich Sy .reagaé dﬁc@&gatu%dn@wow&amﬁmmw) of io@ife ttzﬁt labdledie Of
the dom nant 25 selectable marker of the TCAE vectors (also referred to as

"ANEX vector") vi 2ni-GD20 antibedies pargedram beipeessahiosh3Gand abane 6odeQi, morelet ai |
in the co-pending a ion filed herew t h. . ) ) )

2 | 0 P T CAE S O Rmbfiietren Abopk 0 srdiest AR APEH FPOGE S Pl ithes o
e Loy andem . chinfhflSlou oG akERY, S NB0 Mgkl Arckl Al raltdiepvBlisRR! o
vari abl e regi on; a human I mmundgl obulin h chain a sent a variable

regi on: DHFR; and mdride dmaibadies, an effettivesstiiglptrestanht casmatriow ablutivaidosages 8f own
eukaryctic pronoter and 5 polyadenyl ation reqgion (reference is nade to

Fi gure 1 whichiSi s iedieg Bgtldabeled ¢himeric anti: G20 48 beéwwrnm fromdetmzan about 5

t S f £
Uhe §mrinogl obul | S EReRs 4omGiymile phebSkabiyYesf BARUNEL: GG iLeiod sl for
pronot er/ enhancer ef thd inQftim Q111 tasell. A tipieAIR/ 16es :txsxpawutas:nc.. '

With respect to radiclabeled anti-CD20 antibodies, therapy therewith can also

20 occur using a single therapy treatment or using multiple treatments. Because of
the radionuclide component, it is preferred that prior to treatment, peripheral
stem cells ("PSC™) or bone marrow ("BM") be *harvested” for patients
experiencing potentially fatal bone marrow to:dci_ty resutt.ing from radiation. BM"
and/or PSC are harvested using standard techniques, and then purged and

25 frozen for possible reinfusion. Additionally, it is most preferred that prior to
treatment a diagnostic dosimetry study using a diagnostic labeled ant:ibody (eg
using indium [111}) be conducted on tha patient, a pufpose of which is to ensure
that the therapeutically labeled antibody (eg using yttrium {90]) will not become

unnecessarily “concentrated” in any normal organ or tissue.
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10 Nnhe | site at -350 to the Sat | sits at -16 (sec. 41 Cell 521, 1985).
2) a human i mmunogl obulin |ight chain constant region was derived via

anplification of cDNA by a PCR reaction. In TCAE 8, this was the human

i mmunogl obul in i ght chain kappa constant_region (Kabat nunbering, am no 15

aci ds 108-214, ‘allotype Km 3, (see, Kabat, E. A "Sequences of proteins of '
I mmunol ogi cal interest,” NH Publlcatlbﬂ Fifth BEd. No. 9 1-3242, 1991)),

and -t he human |nnunoglobulln heavy chai i . ganma 1 constant region
(Kabat - - ~numbering anmino acids -114-478, allotype Gria, Guz). The light
chai n was i'sol ated from normal human bl ood (I DEC Pharmaceuti cal s

Corporation, La Jolla, 20 CA); RNA therefromwas used to synthesize cDNA

whi ch was then amyyihe8dmouse/hbitbf dndtbodidstabanbapuaiesdriednses fomempi | ved
Vi s-a-vis the consensus from Kabat). The heavy chain was isolated

(using PCR techni ddasiporf.iSdm et BAAPNAS [1 ﬁﬁ%b@ﬁaéd\rﬂ%wsﬂh%f?%% #40% ur n
derived fromcell ansf ect ianne, CAU . Q5 (D SCE ke, t.
Eng. 531, 1990; }d”[ﬁf‘“m% ﬁ]q%%‘ﬁf?‘ am ng' 2%? AQ.% \b\?vgerke ¢ angeda*i“?

i sol at ed human 3l g@lesbeigemM.B. &tfud, Nuns'eﬂiixgﬁaa(lﬁardl &%&ac)‘ Eurone@eﬁﬂ}éﬂce from
Kabat, to wit: am no acid 225 was nged om v anine ... GIT
to GCA), and ami ndullitationg¥o. 1250 % ég"lf-r/f gﬁ"fﬁé‘[‘ 1%&6 41'@9" (gj"Y%l?eﬁéoﬁﬁ'Tﬁg“
to AAG; - 7 3)
The human i m*runogl"bg'tﬂmﬁ {{'7 %’H@’%‘F\a’%%y\/‘)}g”c ’%ﬁ‘ﬁ‘ 2 %I%geq[lt gs[%’(?)lﬁ??all ﬁ? 71066
synthetic signal gequeReer S@@eﬁ@&ﬂﬁtmmnmammwmmmng&eﬂM¥ nsaommmn

4) The human i mmunogl obul i n ht and heavy chain cassettes contain
specific DNA rest iGepedobngne juest /3] (Manelr £965); Park Soimnco 229 4o ugne heavy

| munog! obult arl gl o d Ak, Mok AR L 4D SGhb b0

i mmunogl obul n chqscﬁspubl,caugn Numbeawe dedtibelal chith el Mcitedy bich HUan
eukaryotic pronoter (nouse obin nmajor pronoter, "BETA") and

pol yadenyl ation r Qﬁhﬁihu(ﬂi@ibh%dgﬁmﬁdwanable region,Havigy spetificicenydradpinpe of
"BGH'); and 6) The NEO cassette contained its own eukaryotic
promot er. ( BETA) arfiP20; the murine portion of the chimeric antibody of the Robinson reférences is

derived from the 2H7 mouse monoclonal antibody (gamma 2b, kappa). While the
15 refersnce notes that the described chimeric antibedy is a "prime candidate” for
the treatment of B cell disorders, this statement can be viewed as no more than a
suggestion to those in the art to determine whather or not this suggestion is
accurate for this particular antibody.‘ particularly because the reference lacks
any data to support an assertion of therapeutic effectiveness, and importantly,

20 data uging higher order mammals such as primates or humans.

Methodologies for generating chimeric antibodies are available to those in the
art. For example, th? light and heavy ch_ainé ¢an be expressed separately, using,
for exam ple, immunoglobulin light chain and immunoglobulin heavy chains in
25 separate plasmids. These can then be purified and assembled in vitro into
complete antibodies; methodologies for accomplishing such assembly have been
described. See, for example, Scharff, M., Harvey Lectures 69:125 (1974). In vitro
reaction parameters for the foifmation of IgG antibodies from reduced isolated

light and heavy chains have also been described. Sec, for example, Beychok. S.,
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pol yadenyl ati on regi on (Sv40 early pol yadenyl ati on, "SV'). Wth
respect to the TCAE 8 vector and the NEO cassette, the Kozak region was a
partially inpaired consensus Kozak sequence (which included an upstream C a

I ~site): 20 _ _ d al -3 +1
GCGAGCTTGG ATCGAT ccTet ATG Gt ' l.n the TCAE 6.2 vector, the change
I's between the Cal and ATG regions, to \ﬂ t: ccAcc..) 25 " The .

conpl ete sequence listing of TCAE 8 (includirng the specific conponents of

the four transcriptional cassettes) is set forth in Figure 2 (SEQ‘. I D._ NO -
1) . : Cells of Immunoglobulin Synthesis. Academic Press. NewYprk p. 69. 19790 Coyj | |

be appreciated by thaose.in_ the ar thg TCAE vect o ficiall |l.ow for
substantial ly reduﬁ?q{gjssf%eofﬁ'g%a’?%heﬁ‘éﬁceraé'fsl 'ﬁg"g? Isﬂlate""ir %#8%3; c&éﬁ"&é?‘f%‘“g%{“he

chimeric anti - CD20ag0¢ib6ra@blinkage 6f dak-© BndlightichSina ir 1o BorApletridz IgBN | i ght
and heavy chain variable regions, followed by incorporation thereof
within the 5 humhpdidag'mls@hesisibl«;cs\sis SMEXpreRairocan pe pispablived ssingaidwd

huran neavy ehain ine same & A L pUAARSH hPLRARLs g oot L e, allows for

production of inmmunological act'rve neric anti-CD20 anti bodi es.
We have derived a nost preferred non-human variable region with specificity
to 10 the CD20 antigen using a murine source and hybridoma technol ogy.

Usi ng pol ymeAaster apiraacheand dnerwlictiemar mestiraieryed spproneh frndévelopingght

and heavy vari abl e_regi.ons re clon irectly Intg the TCAE 8
vector-this is t hear‘i&%‘?e“c nof-h “F‘O@S%éi?'&ﬁmfiﬁd%Lﬁ&gé‘ﬁ’?‘bﬂm&‘“‘f’ﬁQf
non- human vari abl e [,QL0.: | s §: S
pri nci pal ly predi cgé g%lrg%édﬂegtgl-g@ clhé?cel?ldc%'%nﬁéé:mrl%entg%gg Péﬁ@ﬁhggﬁghd t he

accuracy of ingert thuin ediavanteegiorni ot a hgmian 3bwrné. Such a vepropabsluy fosidseming

acconplishing this_task are avail able. For exanple, using TCAE a (or
an equi val ent vect BNA ercpding agrrbnman gariableregion; syph ehat a JRBALYSF AoOmBHMAR NaN

anti-Co20 anti body, caprig QREALOPH thPehRH, R¥echd SRIUGIFRL RIS RYY Nesi s

characteristics (eg type of binding specificity, epitope binding regions, etc.);
thereafter, cDNA encoding the light aad heavy chain variable regions from a

15  preferred or desired anti-CD20 antibody can be incorporated into the vector. We
refer to these types of vectors 29 Tandem Chimeric Antibody Expression
("TCAE") vectors. A most preferred TCAE vector which was used to generate
immunologicall} active chimeric anti-CD20 antibodies for therapeutic treatment
of lymphomas is TCAE 8. TCAE 8 is a derivative of a vector owned by the

%j 20  assignee of this patent document, referred to as TCAE 5.2 the difference being

that in TCAE 5.2, the transla_tion initiation start site of the dominant selectable
marker (neomycin phosphostransferase, "NEQ") is a consensus Kozak sequence,
while for TCAE 8, this region is a partially impaired consensus Kozak sequence.
Détailé regarding the impact of the initiation start site of the dominant

25 selectable marker of the TCAE vectors (also referred to as “ANEX vector”) vis-a-
vis protein expression are disclosed in detail in the co-pending application filed

herewith.
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portions of the sequence or, if appropriate, the entire sequence:
thereafter, the 20 portions or the entire synthetic sequence can be

inserted into the appropriate | ocations within the vector. Those
skikled in the art are credited with the ability . t.o acconmplish this

t ask. Qur nost preferred |nnunghog|cally active chineric anti-CD20
anti.bodi es were 25 derived fromutilization of TCAE 8 wvector which

i ncl-uded nurine-variable ' regi.ons derived f rom nonocl onal anti body t-o
CDQO; thIS anti body (to be di scussed “in detail. infra), is referred to
as "2B8." The' complagl & constiRn far o) thdiscripridnabtassectes, arrdenjpiemxredint:aidned from
2B8 in TCAE 8 ("anti-CD20 in TCAE 8") is set forth In gure 3 (SEQ
ID.. NO. 2). order, zcahmn immunoglooghie li wsqhamhsemwéarm‘? r%&m p human

pr otein expression is ref erah

h
skilled in the ar"E‘mé’l"ég ?ﬁayﬁ?‘l‘ﬂ%%’iﬂf“aﬂ?%leﬁ?gé %OER aﬁd“ﬂ:b Eath
det ermine parti Clﬂl-aﬂgcﬁ&igmﬁeéud%{le AHsClts385 DRSLycBY ﬁr%%cf:a?l he desired

gene 5 product 10 be expresse i ne

Iar ast. ce
i ncl ude, but &r e Paiyadenyl a“°F‘|’ﬁ¥‘P’é&f°§°5m°bt§4'ﬁ Exﬁ’ X‘ "n nae%légﬁa'ﬁ%%é‘r
Ovary lines, DH TEAR (nggﬁn eéiR kg carC| noma) CVl (nonkey
ki dney i ne) COE ;EP ggrm\?a“he 8 s‘i’vmlt h SV40 T antigen), R1610
(Chi nese hanster fibroblast) BALBC 3T3 (rmouse fibroblast), HAK

(hanster kidney line), SP2/O (nouse nyel om) P3x63 10 Ag3. 653 (nobuyse
myel omm), BFA- 1cIBPT the&MVieramter/snbianesr 1%&10%9 thedmmupgglohulin heavy chain is

| ynmphocyte) and 29 C | I G Iable
from conmer ci al éﬂéeg@g‘%’em@ %PE"&H’% °§& ﬁjéceb.x'f]ﬁ'r'ég&&% F@étc?%lnnyg? Fom
publ i shed i 46" AiNHeT sito a&ﬁaso'%aai@saalnkue hmmﬂstucedul 541, 1986)s ei t her DG44
("CHO') or SI% /O See Uland, G et ., "Effect of gamma rays and the
di hydrof ol ate reductase | ocus: del etions and | nverS| ons." Som Cell &
Mol . Gen. 12/6:556-566 (1986), and Shul tter cell
line for making l?ri/br i 2iBwRan HBmUBPE ?Rj‘ué‘ﬂﬁf Fli‘adné?ﬂsf‘%d?@g" wamgfrayeé

276: 269 (1978), I N%bﬁ} y s DA4.
20 Transfection Su%?ﬁ m é)éD nt ?&? ‘ﬁilglsl’t I’(‘:EP?'E(I’?;?" gﬁg(%l(l:éoir‘r‘gﬁ?%hed by
any t echni qmmv;agibahhehm chiiadAppd\cinatant régionl(iRabat huriberéleg, abiitio ar e
not limted to, transfection (including el ectrophoresis and

el ect r opor at |len) acide 198-214% alotypt Kin 3, (see, Bahati Bhe Feangncesofmroteinsatt i on, and

f t th { t
Expr essi on vect oPuinglgizsipeasssty NI AU yrion, EiRf Bf 1R 913800081 apd pe
Denhardt, Eds. ( ﬁ%mtaﬁrlwmgloﬁ%h &8y cMin §88%da 1 Magtant regioP(Idbat abl y,

plasmd introduction into t host iS via el ectroporation.
numbering amino acids 114-478, allotype Gmla, Gmlz). The light chain was

isolated from normal human blood (IDEC Pharmaceuticals Corporation, La Jolla,
20" CA); RNA therefrom was used to synthesjze cDNA which was then amplifiad

v,

using PCR tech.niques (primers were derived vis-a-vis the consensus from
Kabat). The heavy chain was isolated (using PCR techniques) from cDNA
prepared from RNA which was in turn derived from cells transfected with a

* human IgG1 vector (see, 3 Prot. Eng. 531, 1990; vector pN;;162). Two amino acids

25  were changed in the isolated human IgGl to match the consensus amino acid

sequence from Kabat, to wit: amino acid 225 was changed from valine to alanine
(GTT to GCA), and amino acid 287 was changed from methionine to lysine (ATG
to AAG); |
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25 The foll owi ng exanples are not intended, nor are they to be

construed. as limting the invention. The exanples are intended to
evidepce: dose-i magi ng 5 wusing a radiol abel ed anti-CD20 anti body
("12B8"); radiolabeled anti-CD20 . antibody ("Y2B[err]"),; and

i mmunol ogi cal |y active, chineric anti-CIBQ anti body (" C288 ) derived
utilizing a .specific vector ("TCAE 8") and vari abl e regions .-derived
from nmurine anti-CD20. nDnocIonaI ant i body (."2B8"). 10° L ' -RADI OLABELED
ANTI - CD20° ANTI BODY 2B8 =~ '~ A Anti - CD20 Monocl onal Ant i body (Murine)

Production ("2B8" )  The human im %@?&%ﬂ%@g%ﬂ\@ Hﬁ?‘e&kﬁg@éaéﬁ@d&kﬁﬁd with

the human | ynphobl ast ol d (see ans, R A et al

“Di rect inplant at ispethaitsignal sajueddes fdrisairstibmofiche immuobgithulimchaings e
| ynphobl astic | eukem a in hansters, SB-2." Can Res 28:1121-1125
(1988); this cell | i ne is avail abI e fromthe Anmerican Tissue Cul ture
Col | ecti on, Rockw Si 120),
with weekly inj ect ons g\?&na:}j p glggflﬂbﬁal Z“H%W%%En é-eg%%% genc ng hi gh
serumtiters of ampds '(ﬁm&mtnubmdlsasg thbawbemmmwubyolﬂmhpbnd henvyof knovvn
20 CD20-specific,anti b?&gﬁs (a&tﬂs CD20 r1t| bodi es t| i zed re.Le

Beckt on Di ckiASYAS nygs Gﬁ““ézﬂ xcngamfg:? °5ﬂBS‘E§P"“ cErdine “'EBr p.
Hi al eah, FL, Cat o fGafs. such

m ce were then reﬁ%slde%inm“epg%%?me‘)r’lace %‘{dtﬁgamwt El%e m)ugIe nyel oma
SP2/0 in accordance with the pr ot ocol descrl bed in Einfeld, D A et

al., (1988) EMBO 7: 711 (SP2/0 thas ATCC 25 accession no. ATCC CRL 8006).
Assays for CD20 spkci mheﬂ!w&eqseetmmedswxbyumtymmawe begaj ef | y,

purified anti | [err t he odobead met hod
as descr i dﬂ"ﬂ‘“\%‘f’%’n‘f“ﬁ‘@&rﬁﬁﬁ& '?ﬂt oly %ﬁ%g‘}"’ reggncg*) fvth
264:11282. ([ err hormoune polyadenylation, "BGH"); and

6)  The NEO cassette contained its own eukaryotic promoter (BETA) and
polyadenylation region (SV40 early polyadenylation, "SV").

Witk respect to the TCAE 8 vector and the NEO cassette, the Kozak region was g
partially impaired consensus Kozak sequence (which included an upstream Cla I

site):

20 claxy  -3. +1
GGGAGCTTGG ATCGAT CCTCt ATG Gtt

(In the TCAE 5.2 vector, the change is between the Clal and ATG regions, to wit:
¢cAce.)

25
The complete sequence listing of TCAE 8 (including the specific components of
the four transcriptional cassettes) is set forth in Figure 2 (SEQ. ID. NO. 1).
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26 Sodiumlodide. ICN, Irvine, CA Cat. No. 28665H). Hybri domas
were screened by co-incubation of 0.05 m of nedia fromeach of the
fusion wells together with 0.05 m of I[err] |abeled anti-CD20 Bl (10
ng) -in 1% BSA, PBS (pH 7.4), and 0.5 n of the same buffer containing
2000, 000 SB cel I's.” After incubation fq:,' 1 hr at room 5 tenperature, the.
cell.s were harvested by transferring to 96 well titer plates. (V&P
Scientific, San Diego,-CA), and washed thoroughly. Duplicate wells

contal i ng uniabal 5¢, 1y BRbgia R e G0k, e SORE SRR 06,1 il 9

ant i body . ositive and neg atrve co tro@k respectively.
Vel |'s cont ai mubgzan‘bally rﬂgirue)agehumnn?%?m °t'F‘6H‘ peihiBed and

| d. Th ti bod i n Il i d
rom the ot oringSy Yoo Bn204GURBELL Glidfad il {1ERHn diblHul AitASRE T v

Prepar ati on q{caQB&MvE‘EFBAe @mprug atlle“ ed by incorporatiop thenypl \FHvtEp g
Car bon- 14-] ahel ed ay Lk REv in
rmn | %&am q%(a@ R?}%V\hmﬁ gﬁre Ykﬂ ﬁ&ﬂx\ﬂ\@s y chai

triam nepéeht car was_ used as a
chel ati ng comtagbuhuiceirpmmjcugﬁ;modlm f¢raUP@FCa\lsel°f t“@nBESO"‘MiWr gstiveit i ons

of MX- DTPA we 0 naintain netal-free conditions, ie
oo b RS -

metal -free ré: rzeq and, when possible, pol ypropyl ene
pl astic containers (flasks, beakers, graduat ed 20 cylinders, pi pette tips)

hed th Al d d I
LT ved My bR Ao Braierad fry i YR ha il soodiiyf |V
(Nat i onal 10 nshé twi2e aaf-.;gkieahhbuﬂaﬁm alBbybridorsa tackolologys i W3dad ed at
4 C t ect d f I t; d i
VT G wat ereoBmarsse Shnin fsagion CBERD il ARK Al gl Sad LG PTEPATEH 11
MX- DTPA was daﬁﬁbhbbﬁbﬂﬁdnﬁ&loﬂuddﬁﬁeéﬂﬂntﬁhdm&hreggr—(r.lrﬁsad gahnosk| ori da) as
t he di sodi um sa;_ i.n water red at

70
27 ii. PreBEftEreoRow i ‘2’38“'7”“““"? ¢ non-himap Y f‘F‘FF JQGZB%%? prepored for

conj ugati on WJAE MQ—DT%abyxefmnca i$ prinapdly pradicddad uport tHeadfciémy of that al - fr ee
50mMM bi ci ne- Na ont ai ni n repetitive

buf fer ex®hart WH-P CAERTIEY %r‘f"]""%iﬁ gﬁwg'“f'}l’%r‘t’e‘ﬂg“’(‘ ¥ 000D, MACO
Ami con) . Gener-&uhyns m.zaﬁuﬁmamum atoeuvml(lila Bgfa::la)nple usingmmr-added to
the filter u “z % ?‘&V The{ﬁ te)r‘

Cont 11T uged. Sotpbeytalies vpheet) P Stgusnss of G dikiaRle spdiol st A nopehuRs)

Ret ent at e andd-CO20IMRiBOES cap Pé abtmaﬂb&omwmhg{;mde]ohﬁe syrithesls eftess was
repeated tw ce Usi er, Retentate gva(ﬁuea&rlsferred to a

t h fi
pol ypr opyl en&7 o8¢ %d?(ﬂ’e‘%ﬁ\ﬂf&ﬁr '?ﬁfnpg’,w‘l’na + the entiré saquenc T, the

20 portions ar the entirs synthetic asquence can be inserted into the appropriate
lucations within tha vectar. Those skilled jn the art ave credited with the ability
tao accomplish this task. '

Our most preferred immunologically active chimaric auti-CD20 antibodies were

25 derived from utilization of TCAE 8 vector which included murina variable
regions derived from monoclonal antibody to CD20; this antibody (to be discussed
in'det.ail. injra), is referrad to as "2B8." The complete sequence of the variable
regions obtained from 258 in TCAE 8 ("anti-CD20 in TCAE 87) is set forth in -
Figure 3(SEQ. ID. NO.2).
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10 assayed for protein, diluted to 10.0 ng/nL and stored at 4C unti l
utilized; protein was simlarly transferred into 50 mMM sodiumcitrate,
pH 5.5, containing 150 mM NaC and 0. 05% sodi um azi de, using the
foregm ng protocol. . iii. Conjugation of 2B8 with MX-DTPA 15
Conj ugati on of 2B8 Wi th MX- DTPA was perf?£ med-i n pol ypropyl ene " t ubes
at anbi-ent terrperature Frozen MX-DTPA stock solutions were thawed :

i nedi ately prior to use. 50-200 nlL .of protein at 10 ng/nL were reacted )
W th MX- DTPA at a nol ar ratio of MX-DITPA-to0-2B8 of 4:1. Reactions were-
initiated by addi ng the MX-DTPA stock sol uti on and gently m xing, the
conj ugati on was all oyed ta.proceed overn at anbi ent

Then bt

tenperature. Unr et cell line yfeligedrior pratein %"r?b?l%lf"fi 81?15& ng '?)% %fda?xgn-wan

dialysis or repe r d & h‘iﬁﬂﬁﬂ fefQRRyi N Exanpl e
l.B.ii, into net I’*.‘&’l?‘rg‘émnsokr"lrlra ol el biclak F% r?gliaed § w V) dg%ﬁt ai ning 0.05%

sodi um azi de. Theadamixﬁldarﬁmmwsc aumm- whh:h are ban&dpuei fod theodesPediggmal.  and

Ot er o Bt Prves ol gt s Fing MAFpRIEY hodt el RS REARE WE ars nor
i ncor poration Waﬁgﬂ ﬁ"ﬁ%ﬁfj mcmhaée'xmn&eyo%mms Dm%ﬁwparl ng
ed wt puri

t he val ue obtain d conjugate to the specif

28 act i vHBLA(hukd»@ o@ﬁﬁ&waar[:xhéd:al EUélman ldmiﬁmmlébcosdntdannatwe
studi es, in which non- radi oactive MX-D (Coul ter | m*runol o,%?/) was
utilized. Mx DTPAfCVI WlthlSVéGerﬂ?‘%ﬂeﬂ)om% H%é%gﬁ'ﬂstﬁyﬁﬁ"ﬁéﬁﬁ‘d

conj ugate w th ak}ﬂexc%@&gaesﬁf%x %xamség ku%‘é% h}@) §?%rb' (ﬁ{o@%%mm 95x63-

yttrium (901 of n and spe

stock solutiqp ongs%sa (xumsemﬁldnm BFA.tem(mmeaamamaemswmme.d in
netal -free 0.05 N HC which carrier-free yttrium[90] (chloride salt)

was added. Ammhonmbtnbﬂfl-'it(hu@as kidaey brHessselhHagsare wmgallnr iayaijable
scintillation co ntin 0 dete ne an cur l.C a |V|tyfor
this reagent. Ph'r?gmb?""t“ gervices %M?’tfﬁ? ’8P%t8gtu "Dg"gkﬁ oYU ¢ o

3-tines the nunb LbithedBtSaio.Chel at e expected to be attached to the

anti body, (typical I y 2 nol/nol antibody), was added to a pol ypropyl ene
tube, and the pH adjusted to 4.0- 4 5 with 2 Msodium acet at e.

2 o B mgzs&% ST RAS OB 5
EDTA to a fina W&Q% ?ﬁ% ot RBulth& 188lsH bbRRoAM ST ©

to appr oxi ma eI YAN) um acet at e.
inversions.” Som. Cell & Mol.-Gen. 12/6:535-566 (1986), and Shulman, M. et al.,

*A better cell line for making hybridomas secrating specific antibodies." Nature
276:269 (1978), respectively. Most preferably, the host cell line is DG44.

P

20 Transfection of the plasmid into the host cell can be accomplished by any
technique available to those in the art. These include, but are not limited to,
transfection (including electrophoresis and electroporation), cell fusion with
enveloped DNA, microinjection, and infection with intact virus. See, Ridgway,
A.AG. "Mammalian Expression Vectors.” Chapter 24.2, pp. 470-472 Vectors,

25 Rodriguez and Denhardt, Eds. (Butterworths, Boston, MA 1988). Most

preferably, plasmid introduction into the host is via electroporation.
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After a 5 min. incubation, the entire volunme was purified by

hi gh- perf ormance, 20 si ze-excl usion chromatography (described infra). The
el ut.ed protein-containing fracti ons were conbi ned, the protein
concentration deternm ned, and an ali quot assayed for radi oactivity.

The chel ate incorporation was cal cul ated using the specific act|V|ty
of the yttrium[90] chloride preparati, and the protein .
concentration. 25 : V. “ ireactivity of 2B8- MX- DTPA

The i munoreagetivity of conjugated 2B8 was assessed usi ng whol e- cel
ELI SA. M d-1o0g phase SB cells were har esEXAMBIES cul ture by

centrifugation and washed two tinmes with 1X HBSS CaIIs were diluted to 1-2
X : 106 cells/m in
HBSS and al i quor i 96- . CYT

50, 000- 100, 000 Cohd Bhding \’,f\%l‘l"ef) Bkt MER R Qﬁlrﬁ% poBL @Bl s | a
40- 45[ er rllxﬁdr@ thé xnvtehem ahé s‘mlwmphmamm pliddnes dwsimsgigred dry

at -20[err]Cuntil  utili ass rmed to
anbi ent t enperat LH’é“Q Eié'?‘é‘?‘%/“ﬁ’e?g?gamb\?%y ?‘ﬁggé rﬁ@‘r?%’f"%él?@&% LY PBS,
pH 7.2-7.4 contai ?@@ﬁ ( v r ted in
1X PBS/ 1% BSA. ap p |egy’L op %t%’sdmgnﬁ |aI {i/&{:lﬁ %}gtlrger:?ﬁz:iﬁ-)lcm a%i:ﬂbd to the
sanme buffer. AftgqrC2BEyda@ivedGtidizingaspédific ectord!TCARBYnnd tveriplde aégms

the plates were washed three tinmes with 1X B? cond g/ anti body (goat
anti - mous deriyed fropempripe 2piRED20 mongelera 59“?%4-‘?]% "Was added to wells
(1: 1500 dilution in 10 1X PBS/19% BSA) and incubated 1 h. at anbient
tenperature. Plates were washed four tinmes with 1X PBS fol |l owed by
the addition gf ABTS RADFOIABELED ANTECD20IANTIEODNY B8 di um citrate, pH
4.5 containing 0.01% ATBS and 0.00 1% H202). Plates were read at 405
nmafter 15-30 min. incubation. Antigen- ~negative HSB cells were

i ncluded in assays to,nm non- spe,; |f| ' o)reactlw ty of
the conjugate wad-cal Sifidetalilonagiongi ANty Sval ues vs.

the respective dil Ut'BﬂLﬁﬂ?b@&ﬂ?dr&Qﬁ'ﬂ%'xﬂﬂn&xﬂfcﬂ%&ﬂtWﬁm , BRiRbblEdoid

using native antibody (representing 100% i nmunor éactivity)

sane pl at e cel%huesal(saza_h.dnns BA. tehel,,| "Direat inpplartation ahd kd&falt itration
profile were corrpar ed and a nean val ue_ determ ned (data not_shown).
20 15 | jtransplangationaf hymapacyts dypphablestic lquksminin hagpstan, $H-PA

CLZE0) 10 o B gAY AR MRS SERE e,
HCL was transf er iGudture Collection, Rockville, MD., under ATCC accession number ATCC CCL
©120), with weekly injections over a poriod of 3-4 manths. Mice evidencing high
serum titers of anti-CD20 antibodies, s determined by inhibition of known
20° CD20-specific antibodies (anti-CD20 antib‘odiea utilized were Leu 16, Beckion
Dickinson, San Jose, CA, Cat. No. 7670; and Bi, Coulter Corp., Hialeah, FL, Cat.
No. 6602201) were identified; the spleens of such mice were then removed.
Spleen cells were fused with the mouse myeloma SP2/0 in accordance with the
protocol described in Einfeld, D.A. et o, (1988) EMBO 7:711 (SP2/0 has ATCC
25.  accession no. ATCC CRL 8008).

Assays for CD20 specificity were a'ccomﬁlished by radioimmunoassay. Briefly,
purified anti-CD20 Bl was radiolabeled with I125 by the jodobead method as
described in Valentine, MA. et al., (1989) J. Biol. Chem. 264:11282. (1125

e
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pol ypr opyl ene tube and approxi mately one-tenth volune of netal-free 2 M HC
25 added. After incubation for 5 mn., netal-free 2 M sodi um acetate was
added:to adjust the solution to pH 4.04.4. Approximately 0.5 ng of
2B8- MX- DTPA was added froma stock solution of 10.0 ng/nmL DTPA in
normal saline, or 50 mV “sodiumcitrate/ 150 nM NaCl contai ning 0.05%
sodi un azi de, and the solution . -gentg m xed i medi ately. The pH

sol ution was checked with pH paper to verify

30 ' a vatue of 4.0-4.5 and the m xture incubated at anbi ent

2ddi ng 20 md EDT AP lodide. 1CH Trdpe Can LBl H4657 P HEPARPRM e ScioBa cd by
mi XLUre was ad] USad darios of 0 GBRRY PHIGRRE Bt oB & fle RBIdAG, A1\ AoEE

acet at e. I nc t1on, unconpl exed ol sot ope was
removed by size- 0.05 ml ofdX%1akeiedantibCD2EBOQ0 ap)in. 1dms;\kPBs(pmm4)cmasx$hed of
Wat ers Model 6000 or TosoHaas Mbdel TSK-6110 sol vent. delivery system
fitted, respecti wEby sagjotiyiiar containingAP&PA0 B pollyr Afpz degahatiqolr it fir @t rdoan

val ve. Chromagog rta;agex@e&e&aé adllsWtFe Abkvested By fRahd@Fritcto 05wl tRo@flates
perneation colum ( i oRad SEC-250; 7.5 x 300 mm or conpar abl e
TosoHaas col urm) (Us® SeieEG:. 580 Djegws GAb@hdlmshéﬂ thoyougbly. Ryplicate wells The

e vor Tt DB b e P EF b BrL PP rR B R e o
~applied and elutgd | ﬁ%%ra? QQJI% dndirdeQbvel SnbBHs, - OﬁgFEcZwé Fells chmn’: n flow

rate. 15 One-half m ter tractrons were c ecte in glass tubes and
al i quot s of thesgreate'-thaﬂamé&dninnoﬂugmmaﬁwrﬁzﬂrdoniﬂeThewﬁbm?d upper

w ndows were set to 100 and 500 KeV respectl ve

radi oi ncor poft i énm&m&m%ﬁf»bwéeﬁtbsméﬁmw derixed &Eﬂ‘éh%t’lpmdt?“é@%m at ed
20 with the el uted cL}ggyn pea@I d dividing this nunber by the total

radi oactivity colum; this value was then expressed as

a percentage (data not shown). In sone cases, the radioi ncorporation
was det erm ned using |nstant th| n- Iayer chromat ography ("1TLC").

Radi ol abel ed cor BugatRreparatich ¢A2B8 (P4 gate 1: 20 in 1X PBS cont ai ni ng
or 1X PBS/1 nM DTPA, then ]L was spotted 1.5 cm25 fromone end of a
1 x5 cmstrip of ITL'C S *» The paper was devel oped by ascendi ng

chromat ogr aphy using 10%a aP?-’be%&ﬁtlaiE&hio@yﬁ%mﬁﬂgl- V Idxeth¥l§£el: 1;v/iv).

The strip was dried, cut I'n Crossw se e ra tivi

associated with eﬂaxh;xﬂpﬁttht&udﬁﬂ"wmhhghmm"l Wgs us'EHQs a chelating
radi oactivity associated with the bottomhalf of the stri
(prot ei n-associ afgent feroaingation of yadiglakel to 2B8. Manipulations of MX-DTPA were

conducted to maintain metal-free conditions, ie metal-free reagents were utilized
_ and, when possible, polypropylene plas.tic containers (flasks, beakers, graduated

20  cylinders, pipetse tips) washed with Alconox and rinsed with Milli-Q water, were
simiiarly utilized. MX-DTPA was obtained as a dry solid from Dr. Otto Gansow
(National Institute of Health, Bethesds, MD) and stored desiccated at 4°C
{protected from light), with atock solutions being prepared in Milli-Q water at a
concentration of 2-5m. with storage at -70°C. MX-DTPA was also obtained

25  from Coulter Immunology (Hialeah, Florida) as the disodium salt in water and
stored at -70°C.
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31 expressed as a percént age of the total radioactivity, determ ned

by summ ng the val ues for both top and bottom hal ves (data not

shown) . Specific activities were determ ned by nmeasuring the
radioactivity of an 5 appropriate aliquot of the radjol abel ed conjugate.
This value-was corrected for - “the counter efficiency (typically 75% .
and_rel ated.to the protein concentrati ey of - - the conjugate, previously .
det ermi ned by absorbance at 280 nm and the resulting =~ = ‘value- :

expressed as nCi/my protej n..__.10.,Eor some experinents, 2B8- MX- DTPA was
radi ol abel ed with i ndtum ollowing a protocol simlar to the

one described above but wpLhgid 2B8ivhi prephiedTor conjugatiyn WiRhGIXITEA byas
referred to as the "m x-and-shoot" protocol. o \!{fl .
Preparation of Yetanisfernif@0ie-ansibedwistongtzlikeoFmM hicingNaOfs pH 8.6. containing

The sane protocol _de  bed for the. preparatjon qf..l £l | owed
for the preparat ilaﬁ”if‘wl‘% ‘Vl‘\“r‘i“ﬁ?ﬂ‘[‘g T ORI 2l ﬁxﬁ%ﬁo{“%s@‘?

conj ugat e excgpt fidaati3€000D, WO niesn)L Geheraliyl; 50800 pbr af paotaini (30 mgbil)
yttrium | abel ed con{jugat es were purified fb‘éc_si %e- ex&h%? on

chr omat ogr aphy asvad@dded tedhe filter unipfollawed by 2 mL of icine bffpr: Heersiatal

St udi es. A 1 0di Skri L pn_of ' b ' - MX- DTPA

| 2B8 was eval uat &eptridieed jak gtfgmo? Wgﬁé’ghﬂ rn@@ﬁb g#’)%‘fgoggq% %t’%ég ol d
BALB/c mice. The s iR SR R (M8 BhiB hRdeedstrhsUepeled twitd Gdihg geade
25 2B8- MX- DTPA F’éﬁ c?\(}m%gﬁlpﬁdga&?n&}(%d s%%otx" Ii:.prot ocol gesf:ri bled abovc_;. The
speci fic activit yamé fiithe Retaptagawes twansf@rsl to@i polypropidenenbS odnjcreyncap tnhe

formulated in PBS, pH 7.4 contajning 50no/ HSA.. M ¢ re.inj.gcted

i nt ravenous| yiOui easayedlor pretein, @“‘Fé&%’-%%ﬁ&{%& Fﬁift@f'%f' agf??é’ﬁ’* é’ﬁ“&nd gr oups

of three o M CouR fas3iGhbA) ESHarred Y 56 BlM UAbAGRHQIHIE Doctfaindly and
150 mM NaCl and 0.05% sodivm azide, using the foregoing pratocol.

ili. Conjugation of 2B8 with MX-DTPA

15 Conjugation of 2B8 with MX-DTPA was perfoqnéd in polypropylene
tubes at ambient temperature. Frozen MX-DTPA stock solutions were thawed
immediately prior to use. §0-200 mL of protein at 10 mg/mL were reacted with
MX-DTPA at a molar ratio of MX-DTPA-to-2B8 of 4:1. Reactions were initiated
by adding the MX-DTPA stock solution and gently mixing; the conjugation was

20  allowed to proceed overnight (14 to 20 hr), at ambient temperature. Unreacted
MX-DTPA was removed from the conjugate by dialysis or repetitive -
uitrafiltration, as described above in Example LB.ii, into metal-free normal
saline (0.9% w/v) containing 0.05% godium azide. The protein concentration was
adjusted to 10 mg/mL and stored at 4°C in a polypropylene tube until

25 radiolabeled.

iv.  Datermination of MX-DTPA Incorporation
MX-DTPA incorporation was determined by scintillation counting

and comparing the value obtained with the purified conjugate to the specific
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32 sacrifice, the tail, heart, lungs, liver, kidney, spleen, nuscle,

and fenurwere renoved, washed and wei ghed; a sanple of bl ood was al so
renoved for anal ysis. Radi oactivity associated with each speci nen was
det erm ned by gamma counti ng and the percent injected dose par gram

ti ssue subsequently determined. No- 5 attenpt” was made to di scount the
activity contribution represented by t B8 bl ood : associated wi'th

i ndi vi dual- organs. . -In a separate protocol, aliquots-of 2B8-MX-DTPA -
i ncubated at 4[err]C and 30[err]C foF .10 weeks were radiol abeled with

indium[111] to eactipdy pfthe canbonalltlyabpled MA-DRBY. mion eraip giugivs.in which non -
preparations. These, coqj were then used (n biagdist(] l,on

studies in mce d’éﬁtfé?é"reili‘ggé)q&b%%.“ue’ ﬁ“m“"‘ﬁ—WB bofortn ﬁ‘{/%@bk\bﬁ nati ons,
2B8- MX- DTPA was r.adi &ds Vs lhels BYE ing the tdrjidath Qi apPREdsE LE; act i vity
of 2.3 nCi/ng an ﬁgdﬁgérgg:%natgse%é%ﬂg?é#ﬁﬁm tg g’ﬁ}}%act eél Eﬁl’g %sntooa each of
20 BALB/ c nice. Sudpediverthirier sglubidRof gttridmJe0] of keoveraedhewrttion and sp&sfid f i ced
at 1, 24, 48 and 72 hours and their organs renoved and prepared for

anal ysis. In a&di&F¥®¥- portions of the skin, nuscle and bone were renpved
and processed for analysis; the urine and feces were also collected
and -anal yzed for the 24-72 hour tinme points. 20 Using a simlar

approach, 2B8- MX-D3idék vskstic T@ttiiuel eHlaidRl of Unowd Eorigbdtratioh was prepdr@@ln and its
bi ol ogi cal distribution evaluated in BALB/c mce over a 72-hour tine

period. Fol | owi ngmetal-free @.86 NoHChip wiretGastierfrescitmiumd A0ldeiomda i wphy, four
f fi ' h L J. d_int | Lt h i mately 1

Perr] @ Cof 25 cact-can rhoted ok isiobfonsfs BAbR% By liatsenBlii R eifivise 2

MG /ng) ; gr oups 8 d@rermine ﬁ%&ﬁqw}aﬁc&aﬁi@fmﬁsﬁa& cht. A%olutf dRie 72 hours

and their organs and tissues “anal yzed as described above.
Radi oactivity assttiwt eloridé¢ teagentlequilss Gdimgsdhé number of malmef clielnter exipessed by

Aot Vi 1y val ues. viBbe sBagadh B ek BeRly 2 8ol afibolr) wes atfeddea”
33 polypropylene tube, and the pH adjusted to 4.0-4.5 with 2 M sodium acetate.
Conjugated antibody was subsequently added and the mixture incubated 15-30
15 min. at ambient temperature. The reaction was quenched by adding 20 mM
EDTA to a final concentration of 1 mM and the pH of the solution adjusted to

approximately pH 6 with 2M sodium acetate.

After a 6 min. incubation, the entire volume was purified by hig_h-performance,
$ 20  size-exclusion chromatography (décﬁbﬁ infra). The eluted protein-containing
fractions were combined, the protein concentration determined, and an aliquot
assayed for radioactivity. The chelats incorporation was calculated using t_he
specific activity of the yttrium-(90] chloride preparation and the protein
concentration. |
25
The immunoreactivity of conjugated 2B8 was assessed using whole-
cell ELISA. Mid-log phase SB cella were harvested from culture by
centrifugation and washed two times with 1X HBSS. Cells were diluted to 1-2 X
-
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per gramtissue or percent injected dose per organ. While organs and ot her
tissues were rinsed repeatedly to renove superficial blood, the organs were

not . perfused. Thus, organ activity values were not discounted for the
activity contribution represented by internally associated bl ood.
i Tunor Localt zation of | 2B8 ' The 1 ocal i zation of
radi ol abel ed 2B8- MX- DTPA was. det er mi ned9in ~athymic mce bearing
Ranos B cell tunors. Six-to-eight week old athymc mce - were injected

subcut.aneously (left-rear flank) with 0.1 nL of RPM-1640 10 containing
1.2 X 10[err] Ranps tunor cells which haqd been previously adaped for
growth in athyni cl9¥cels/mbipgiRSSerdaiquptediinroSfurelicrabestmsae rusrgbteriplatgeatyht

ndrom [ 1RO oseR eolRO R BhET et BAKFRRIT Al B et | O

mce were sacrifigRd o fix thddeils &f theGdstidli plateddberOtordd diy a8420°¢RintARG1iZed.
hours. After sacrifice the tail, heart, 15 lungs, |iver, kidney, spleen,
muscl e, ferur, anFortagsay; thecplates werpearmedas hmdient tempereiugk sumediatelypelorcof

bl ood was al sq. removed I, analysi agdi-0aetiyj . lated wt
each speci men \A/asuscfe&'&g%\?"ﬁlé%ﬂwﬂg‘g?nnaﬁgguﬁ?%gcwé%}é“%é? I_ﬁ‘é P{)’é’?csgr'ﬂpﬂs *
injected dose peradgaypibde difivéd id AXFBE/I% BSA, dfblied to plated drd serfal9@ilatddi (P i on
and Tunor Localization Studies with Radi ol abel ed

2B8- MX- DTPA. into the same buffer. Afséd ipowbaging plates for 1 hi atambishbemperitho,i on

i descri bed b | Vipidad. ) | i d
P T o0 ey Bl TBLR S e RSB
R e T L

to determ ne biodi tion o materi al .

Subsequenti alioy, 1 PB§H%IESK) and indubetedadh atembientitemgeraimtle.2Plates veke 48 and
72 hours and their organs and a portion of the skin, nmuscle and bone

wer e renoved washed mmwﬂf&f’ﬁgé‘}“pyﬁébymﬁ agddition of ABTHeuhstiate and
feces were collected. a anal yzed the 24-7 mdd ME; PQLNS S. The
| evel of radi oactﬂ"&%"?rag%“%g’dﬂ*’%ﬁ%% pﬁ%ﬁﬁgﬂ“f"rgo %%%?“4&@6%1 ect ed
dose per gram at Ho®HUPldtes wereIRaddt 468 ntDatt&r 15-30 min. incubation. Antigen-

34 (data not shown). Values for the heart, kidney, muscle and

spl een remai ned inegative HSB kellsvesre énchided iry adhaPdbotrhomitoymotispedific BisaRigl nent .
Level s of radioactivity found
' 15 munoreactivity of the conjugate was calculated by plotting the absorbance
values vs. the respective dilution factor and comparing these to values obtained
using native antibody (representing 100% immunoreactivity) tested on the same
plate; several values on the linear portion of the titration profile were compared

. and a mean value determined (data not shown).
20

Vi . 1171 M "TORa"
Conjugates were radiolabeled with carrier-free indium-{111]. An
aliquot of isotope (0.1-2 mCi/mg antibody) in 0.05 M HCL was transferred to a
~ polypropylene tube and approximately cne-tenth volume of metal-free 2 M HCl
25 added. Afer incubation for § min., metal-free 2 M sodium acetata was added to
adjust the solution to pH 4.0-4.4. Approximately 0.5 mg of 2B8-MX-DTPA w.as
added from a stock solution of 10.0 mg/mL DTPA in normal saline, or 50 mM.
sodium dtrate/l5(_) mM NaCl containing 0.05% sodium azide, and the solution

‘gently mixed immediately. The pH solution was checked with pH paper to verify
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in the lungs decreased from 14.2%at 1 hour to 7.6%at 72 hours; simlarly
t he resvective liver injected-dose per grain values were 10.39% and
9.9%- These data 5 were used in determ ning radiation absorbed dose
estinates |12B8 descri bed bel ow. The bi odi stribution of
yttrium[90]-1abel ed conjugate, having 30specific activity of 1222

nCi /mg anti body, was eval uated in BALB/c m ce. Radi oi ncorporations of 10
>90% wer.e obt ai ned and t he radi ol abel ed .ant ibody was purified by HPLC o
Ti ssue deposition of radioactivity was eval uated .in the major. organs, and.

the skin, nUeRLEof 40006 andbib Hixtre idiBale8 GE SmDRE tef@pRiLE-& AN s-30
expressed as percent I njected dose/g tissue. Results (not shown)

evi denced t hat whin. Subspgubrsiy tise reaction wasrqudncdhediby\2ddipg 26 soMi ERTAItod t h t he
bl ood dropped fr appr oxi.mat el 9.2% 15 injected dose. per. gramat 1 hour
to roughly 15. 4‘3}30“5? f‘&“"f?‘ﬁ’&lﬁ’?%xﬂié#g}fe‘l"éﬂtﬁ" m'x‘“rerwﬁiagﬁ’gfﬁcvgt y associ at ed
with tail, hear tappEJ&H?r)éiv ﬁﬁ’é.ﬁ'u?in@@%%@&i?ﬁﬁcéﬁ@@i ned fairly constant

at 10.2% or | ess throughdut the course of the experinent. | mportantly,
the radi oactiSvity associated with the bone ranged from 4. 4% of the

injected d .at. 1. h to,3. 2% at. 72 h T .t t her,
these 20 resul ARG AGHLLTIR rrubati pacopiplived AP oen s Bms Ll h ¢ ne
conj ugate and te&axygibmég}éﬁwgﬁapmg??hé AL Ol AlondRed of WEASS Wil édd0 of-he

course of the s ata were used In determning radiation

absorbed dose estdsolisMddet TORBT10 solventdelivebedtdnetitted, respativelg widhuor
| ocal i zati on studies, 2B8-MX-DTPA was, prepared and radi ol abel ed wth
[err]Indiumto aVawecV$Ker Bheadyne 00 njestion Yatye: fehromatographis s8aitiens| i ter s

o eotea oS R R BB f Al SBEOSBLS T

injected i ntg edee Y earing te mor s.

Tunors ranged i Ryr\ethgdtable 'T$8Haas colma) 4 4 SECH50FRard Yol AE7. D100 Sind)f O,
24, 48, and 72 hours follow ng injection, 50

35 [ er rThie sg$teinl wasckquipped with wdthetign caltector (Bharmatia Forac200rand & he i ce
sacrificed.by c i cal ., dislocajio and f he | hegart, | ungs,
liver, kidney, mopitor,Grted “é‘,thfg%f",“ T’FG?Pham“‘ M%W%Sém‘eme&
processi ng and Ly ' ' b : | at ed

N h each t; soudTRRELi daee HogaHEly dlly DEPRSAM 1 M1.0 mbmin ANPERRCI B, |

val ues expr sse@mshadfxhitkitter frajtivas edraialiectadin gésgtubes and aliqudthof thegd!| t s
(not shown) evidenced that the tunor_concentrations of the [err]ln-
counted in a gamma counter. The lower and upper windows were set to 100 and

§00 KeV respectively.

The radicincorporation was calculated by summing the radioactivity associated
Lo 20  with the eluted protein peak and dividing this number by the total radioactivity
eluted from the column; this value was then expressed as a percentage (data no£
shown). In some cases, the radicincorporation was determined using instant
thin-layer chromatography ("ITLC"). Radiolabeled conjugate was diluted 1:10 or
1:20 in 1X PBS containing or 1X PBS/1 mM DTPA, then 1 pL was spotted 1.5 cm
25 from one end of a 1 x § cm strip of ITLC SG paper. The paper was developed by
ascending chromatography using 10% ammonjum acetate in metﬁanol:water
(1:1;v/v). The strip was dried, cut in half crosswise, and the radioactivity
associated with each section determined by gamma counting. The radioactivity

: st_ocia_tad with the bottom half of the strip (protein-associated radioactivity) was
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2B8- MX- DTPA i ncreased steadily throughout the course of the experinent.
Thirteen percent of the injected dose was accunulated in the tunor after 72
10 hours. The blood | evels, by contrast, dropped during the experinment
from over 30% at tinme.zero.to 13% at 72 hours. Al other tissues
(except nuscle) contained bet weeq 1.3 and 6. 0% of the I nj ected dose
per gramtissue by the ‘end of the 1exper| ment; muscle tissue contai ned
appr oxi matel y’ 13% of the injécted dose per . gram 15° D. . Hunman
St udi es “ i. - 2B8 and- 2B8- MX- DTPA Immnohl stol ogy Studies with
Human Ti ssues 20e!Pressed as a percentagp af $he seakradmactiviiyi, dgteohined by semmengiiieonal
anti body 2B8 was uate usin nel of 32 di-fferent human

ti ssues fixed w fﬂ“&%@fgﬁg’ top an °‘A?Wﬂbl55%/éQ§8"ﬁ‘é§‘&‘l”é) with the anti-CD20
antigen which had a very restricted pattern of tissue distribution,
bei ng observed only in a subset of cells in |ynphoid tissues

i ncl udi ng those Speck&:mtwﬂmism&edaehghed bQﬁeasunnglthet#lﬁodcthofmde

i nmunoreactivjty was qQbseryve 0 on of ure

T o hoast 6ob o) SHEIPPRERE Aasy o SrrRiaisbelh el ppice bl alng wgs Gatied e
Positive reactlv A | careas
of the tons“fey Wgﬁlr Qhﬁﬁm@;) Gélxﬁ%eﬂsgo )le‘ggﬁaﬁeugb %?é}m@bﬁ%& 'ﬁfﬁﬁ{‘ﬁ‘ of
medul | ary | ynphod;etdaﬁju@@te. f:mhdsllvrdeteh:mﬂeﬂ)byubsorﬁ‘a&etatﬂao fiRQGAd thelr¥subigg al SO
seen in the follicles of the

36 | ani n¥alpe expressed pe RG/mE Iatelhes) of the large intestines.
Finally, aggregates or scattered |ynphoid cells in the stroma of
various organs, including the bl adder, “breast, cervix, esophagus,

lung, parotigg pmsioﬁteeagamhzs, m@mqm% $4ABEEed 3 with mdx\‘if\r[f 18! SO

positive with anti body 2B8 (data not s e epithelial
cells, as well a&!lb\hmgsipratacéllsaﬂxlmotthedneaiewtbedribh\heuuna\ndfou: purificdtibh er ent
organs, were found _to be unreactive. Iy, no react|V|ty was seen

wi th neur oect odebHEPLEethiswas Friernied Wg“t‘*?ﬁ)é@x'laﬁ wsheothpeaterol.-spi nal cord and
peri pheral nerves. Mesenchynmal elenents, such as skeletal and snooth nuscle
10. cells, fibroblasts, endothelial ceIIs and polynnrphonuclear
inflammatory cells yii. VFegamh 901361 RIAWTY Oh
The tissue reactivity of DTPA conj ugate was eva ua ed using a
panel of sixi%en human t i Beisamepinototo] desdribetior theqreparatim ef i2BOnas As

previously 15 ated with the pative ti body ata_not shown t he
2B8- MX- DTPA %?ﬁ gﬁf"é H‘é&ﬁ@ﬂ?‘&%‘&nf %%"EB% P?lg%%gmﬂ(“ﬂﬁ SH a

highl'y restrict ednjugate except that 2 ng HCI was not utilized; all preparations of yttrium-

labeled conjugates were purified by size-exclusion chroinatography as described
aboire. | '
20
C.  _Non-Human Animal Studies,
i. sy o . e . - A
I12B8 was evaluated for tissue biodistribution in six-to-eight week
old BALB/c mice. The radiolabeled conjugate was prepared using clinical-grade
25 - 2B8-MX-DTPA following the "mix and shoot” protocol described above. The
specific activity of the conjugate was 2.3 mCi/mg and the conjug-ate was
formulated in PBS, pH 7.4 containing 50mg/mL HSA. Mice were injected
intravenously with 100 pL of 12B8 (approximately 21 pCi) and groups of three

- mice ware sacrificed by cervical dislocation at 0,-24, 48, and 72 hours. After
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pattern of distribution, being found only on a subset of cells of |ynphoid

origin. In the | ynph node, i munoreactivity was observed in the B cel
popul ati on. Strong reactivity was seen in the white pulp of the spleen
and in the nmedullary 20 |ynphocytés of the thynus. |nmmunoreactivity was

al so observed in scattered " lynphocytes in the bl adder, heart, |arge

I ntestines, liver,-lung, -and uterus, and was attributed to the ..
presence of |nflannatory cel l's present i3 t hese tissues. -‘As . . with the

native anti body, no reactivity was observed with neuroectodermal cells

or with nesenchynal. _el epents (data n

%7 ESRrifice Y Ml BeaTh ango et P AnGi AP R T B 20 femypgyere

( Ther aphy) removed, washed and Peighed; Q%ﬁpu df |blnGh '\Jl\'s(é% rdthbvid il 13 )}glsDose
Ther apy St udy hase /11 clinical analysis of
| 2BS (i magi ng) f Radicaveigityissociated with eedhrmahm\ent\das detzrmiled by lgemapentitnglose
of Y2B8 in currently being conduct ed. For the single-dose study, the
fol | owi ng schena"r% FieFRGNT i aotadesteee er aram "‘*&*s"hsmeﬁghéf%mgfénf‘eeu
(PSC) or Bones M Q'H‘% VAN m bt 6@ dcottitithe E&E\Qanbutmn reptesentddH¥thb BREA NY;
3. Y2B8 Therapy (three Dose Levels); and SC or Aut ol ogous BM
Transpl ant ati on (ssﬁcxmdw&an&xvﬁh&bo&gamn absol ute neut r ophi |
count bel ow 500/ nmmferr] for three consecutive days or platelets

bel ow 20,000/ mierr] with no evidence of marrow recovery on bone marrow

exam nation). — plpgen, i€ pRRESE!, DRYGELS oPé_BBY&%%IC))ggR (I?T%béﬂ'k 2PY4C and 30°C for

Dose Level

1.7 10 weeks were radiolabeled with indiura-(201] to a specific activity of 2.1 mCi/mg 2.
30 3. 40
20 Three pa@i efer botérp@emani@# Thaseegnjngates werothenpsedjindiodigtgibption or

determ nation of_a m&Tg &1 rated Dose ("MID"). | magi ng
(Dosimetry) st udﬁ‘&g“’ﬁ}%"‘b"&ﬁﬁ&&{‘g 899¥81 | ows: each patient is invol ved

in two in vivo biodistribution studies using 12B8. In the first study, 2ng
of 12B8 25 (5nCi), is adm nistered as an intravenous (i.v.) infusion over
one hour, one weBdr dosimetry detemififong] 2B8MXCBTRA atas dadinlnbé:lediy)th iisdium-

adm nistered by j,.v. at a,rate po ceed ,250 ol | owed
i medi at el y byyzljﬂrbllémsg %%ﬁyos%%wﬁ%%? ﬂwmat?y qv.éleswms%d hour .

ngt Pce);'? ;Sts u:j rragegkuz?r?gH |°?rr%d;i|3%£&|s ?émpea éﬁﬁé‘t gﬁﬁon{éﬁq @g%’TS&grﬂwﬁpf

indi cated), t = gacrificed at 1, 24, 48 and 72 hours and their organs removed and prepared for
analysis. In addition, portiéns of the skin, muscle and bone were removed and
processed for analysis; the urine and feces wers also collected and analyzed for
the 24-72 hour time points. '

20 |
Using a similar approach, 2B8-MX-DTPA was also radiolabeled with yttrium-
190] and its biologieal distribution evaluated in BALB/c mice over a 72-hour time
period. Following purification t;y HPLC size exclusion chromatography, four
groups of five mice each were injected intravenously with approximately 1 uCi of

25  clinically-formulated conjugate (specific activity:12.2 mCi/mg); groups were
subsequently sacrificed at 1, 24, 48 and 72 hours and their organs and tissues
analyzed as described above, Radioactivity associated with each tissue specimen
was determined by measuring bremstrahlung energy with a gamma scintillation_

countar. Activity values were sdbsequentlj expressed as percent injected dose

" 1This Sheet Has Been Rtiilacec




30 24 hr, t =72 hr; andt = 96 hr (if indicated). Wole body average
retention tines for the indium|[111] | abel are determ ned; such
determ nations are al so nmade for recogni zabl e organs or tunor | esions
("regions of interest"). 38
The regions of interest are conpared to the whol e body concentrations of
the = . | abel ; based upon this conpaBB8son, an estinate of the

| ocal i zation and - concentration of Y2B8 can be determ.ned using
standard protocols. If the 5 estimated cunul at'i ve -dose’ of Y2B8 is- .
greater than ei gbfe &Sh ddshBSr fdPGa®iljicte @fle per orzahWhde bags dabaheer if the
estimated cunul a ve dose for the liver exceeds 1500 _ cGy, no .
treatnment with YdBResiverd mhsadaweacedly to removd supldiciahbifiodthg orgine weea ot

accepti bl e, either 0. ati.ent bod ht of..2B8
admi IEI)I !st ered Iby Pe"\"/““gn%{)‘é‘l Bﬁ?“&tacg ‘E Y“Ié“?fo‘ferfd‘%&e?g‘&teﬂélﬁﬁﬁ‘ﬁﬁmﬁ‘m sI ;Ss
foll owed by adm %un%{,g g‘;nqjlmqf_m\(gﬁgy (,,;Lg)_,,gﬁy RlacdRitnlocdt an i.v. inf !.ISI on

rate of Phase 1/11l Cinical Trial:
Mul tipl e DoseS Ther apy St udy 15 A Phase 1/11 clinical

anal ysis of of Y2B8 is cygrently bei.n o) conducted. For the

mul ti pl e-dose study, i he s being foll owed:

PSC or BM Harvest, The localizkifor mgdxmbele@QBS m-DTmﬁgasTﬁ@rmed ?hr ee
Dose Level s) for four doses or a total cumulative dose

80nCi; and- athymic Bﬁ@b@indﬁmﬁhmb vell Qivhots. asaptb&igtmtweeh oldhlnanic nyien
deci si on of nedical practitioner). The Dose Level s of

Y2B8 are as fol | wereinjecied euh_cg;gqeously (left-rear flank) with O 1 mL of RPMBJ&40 (nCi )

1.

15 10 containing1.2X 107 Ramos tumor cells wgmh had been previously adap2téd for

growth in athymic mice. Tumors arose within two weeks and ranged in weight
from 0.07 to 1.1 grams. Mice were injected intravenously with 100 uL of indium-
{111)-labeled 2B8-MX-DTPA (18.7 pCi) and groups of three mice were sacrificed
by cervical dislocation at 0,.24, 48, and 72 hours. After sacrifice the tail, heart,

- 15 lungs, liver, kidney, spleen, muscle, femur, and _tumo'r were removed, washed,
weighed; a sample of blood was also removed for analysis. Radioacrivity
associated with each specimen was determined by gamma counting and the
percent injected dose per gram tissue determined. '

¢ - 90 . §i.  Biodissributi 1T Localization Studies wit!

Following the preliminary biodistribution experiment described
above (Example L.B.viii.a.), conjugated 2B8 was radiolabeled with indium-{111)
to a specific activity of 2.3 mCi/mg and roughly 1.1 puCi was injected into each of

25 twenty BALB/c mice to determine biodistribution of the radiolabeled material.
Subsequentially, groups of five mice each were sacrificed at 1, 24, 48 and 72
_hours and their organs and a portion of the skin, ﬁ:uscle and bone were removed
_ and processed for analysis. In addition, the urine and feces were collected and
analyzed for the 24-72 hour time-points. The lovel of radicactivity in the blood
‘30 - .drbppe'd frfm_z 40.3% o’t_'.th'_e inj'ectad do_ae per gram at 1 .hour ?:'o 18.9% at 72 hours
Sheet Has Been RT‘aced

i i




3. ' 20 30 Three patients are to be
treated at each of the dose |levels for determ nation of an MTD.

39 ° | magi ng (Dusinetry) Studies are conducted as follows. A
preferred i magi ng dose for the unlabeled antibody (ie 2B8) will be
determined with the first. two patients The first two patlents wi ||
receive 100ng of unl abel ed 285 in 250cc34#f nor nal - saline over- 4 hrs
followed by 0.5nCi of 12B8 -- blood wi'll be sanpled.for - '5‘
blodlstrlbutlon data attimes't = 0, t =0, t =10 min., t =120 nmin., -t =
24 hr, and t = 48ata not showhn).. VR&E4 Atk !vaakd kideejs.cmumlachnwsphemmmpée:n

regi onal gamma canera i nmages i # 24 hr and t = 48
hr. After scannlthgf‘bﬁgepf Q. @@"mhm\emubﬁﬁeémrsmm evels pl radioaesivi fowphy of

2B8 as described, fo . o 0 nni ng
i e her s Tol Do B tin gl %“d‘lﬁ'?g%ﬁ%g“ Wcto zlrs% qggg’q“‘s similarly 3¢

i magi ng, then t hgghaeNa ivePinpRtddeddsd pitl &rhmrmﬁs\(&ﬁm?&fnd%% aphéledstai bed,
foll owed by Q.5nCi of 12B8 foll owed. 48 hrs b%‘i& 100 575(84% ar:hd% then with
450 of | 283, e Stxdip dgnrpisingraginsioe Sosshed Fp HerREEN EZE daiede. next

t wo patler&tQFO w |l receive 250ng of 2B8 as described, followed by
0.5nCi of |2B8 followed 48 hrs later with 500ng 2B8 and then with
4.5nC of |2B8. Subsequent 15 patients WI |1 be treated with the | owest

amount of 2B8 that provides optinal magi ng. Optinal inmaging will be
defined by; (1) 'Hieﬂmodm“fxmqn\ﬂéytmugl 19§}- lmbsllthcmugﬂte- havingasestificihetivppolir ance

f ti bod 2 di st ut t t al t
'n"a i ngl & or gL BFUTE pbbad el pltrd b IR e, AR EEations of [ oci 0
(turmor/ baCkgi'bOUQ%%gg%@gt#tﬁ@%gn ri admlab':% ahB8ody Jréstp\IrH}éH b?ﬁ?lﬁtf‘t s, the

first therapeutic gin 14 days tér the |ast dose
of 12B8; for sullisyeddagositiah ioefﬂdisoachhe,v irns szaludted mphutn@ordmg:nxspénd the Y2B8
will begin between two to seven days after the |2B8. 25 Prior to

treatment with ¥emgmusde. bone apgrrienand fcresver 12 oprgendiexpressed g perzesy i | |
injected dose/g tissue. Results (not shown) evidenced that while the levels of -

radioactivity associated with the blood dropped from approximately 39.2%

15 injected dose per gram at 1 hour to roughly 15.4% after 72 hours the levels of
radioactivity associated with tail, heart, kidney, muscle.and spleen remained
fairly constant at 10.2% or less throughout the course of the experiment.
Importantly, the radioactivity associated with the bone ranged from 4.4% of the
injected dose per gram bonae at 1 hour to 3.2% at 72 hours. Taken togethexj. these

i,

A 20 results suggest that little free ytirium was associated with the conjugate and
that little free radiometal was released during the course of the study. These
data wers used in determining radiation absorbed dose estimates for Y2B8

described below,

25  For tumor localization studies, 2B8-MX-DTPA was prepared and radiolabeled
with 1Indium to a specific activity of 2.7 mCi/mg. One hundred microliters of
labeled conjugate (approximately 24 uCi) were subsequently injected inta each of
12 athymic mice bearing Ramos B cell tumors.. Tumors ranged in weight from

0.1t0 1.0 gfama: At tirne pbint.a of 0, 24, 48, and 72 hours. fonbwing injection, 50
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be adm ni stered as described, followed by i.v. infusion of Y2B8 over 5-10
m n. Blood will be sanpled for biodistribution at tinest =0, t =
10min., t = 120 mn., t =24 hr and t = 48 hr. Patients will receive
repetitive doses of Y2B8 (the sane dose admi nistered as with the first
dose) approximately every six to eight weeks _

40 | . for a maxi num-of four doses, 39 total cunul ative dose of 80nGCi. It
i'S nost “preferred.that- patients not receive a subsequent dose of Y2BS
until the patients "+ WBC is greater than/equal to 3,000 and AGCis
greater than/ equail dfbiddOyBaBmoved 1y retrofobitabpimrfureythel mick seerificed by Ceﬂlcd

t hree-dose | evel study, an MID wi || be defined Addltlogeak_ npatle

will then be enr dlislecttion. anthetailiheamtdupsi ixeryfidpex. splspn, oy ur, a

10 1. CH MERI C ANTI - ANT B Wl Exgﬁ!lé ¥ iv
Construction of éﬁf"r?’éﬁ’%w,&%?l%-?ﬁbﬂffc m‘rgno I A%Q ’gts%lrécrj\we/gct‘?
RNA was i sol ated .f,gam;;ﬁa;@&&cmm b&hﬁhﬂﬁma&d:némud‘es%mﬁe&ma&«

Chontzynki, P. et al "Single step nethod ﬁﬁgg i sol ation by acid

guani di nium 3 endithe yalyas %“Pﬁﬁ’é%i‘im‘iﬂ‘w ¢ PYFPBn. " Anal . Bi ochem
162: 156- 159 (1987)). and cDVA was prepared therefrom The nouse

I mmunogl obulin |i ght chain vari abl e region DNA was isolated fromthe
CDNA by pol yrreraSﬂ,l ﬂn& (h6PsHowa N evidéhcbth tHag ik tatior GdnchiNfationisivE tice MR D
honol ogy to nouse t chain signal sequences at the 5 end and
mouse |ight chai r2BB- MKgiD'DhAmcredsed mambﬁhrmhmr:hsemmﬁébe experimends e as
Fol l ows: Thxme\{l 5&2;1:1: ?&ﬁxée?:%? dose wasNa?cumJlatea in the tumor after 72

10 hours. The blood levels, by contrast, dropped curing the experiment from over
30% at time zero to 13% at 72 nours. All other tissues (except muscle) contained
between 1.3 and 6.0% of the injected dose per gram tissue by the end of the
experiment; muscle tissue contained approximately 13% of the injected dose per
gram.

15

20 The tissue reactivity of murine monoclonal antibody 2B8 was
" evaluated using a panel of 32 different human tissues fixed with acetone.
Antibody 2B8 reacts with the anti-CD20 antigen which had a very restricted
pattern of tissue distribution, being observed only in a subset of cells in lymphoid

tissues including those of hamatopoietic origin.

In the lymph node, immunoreactivity was observed in a population of mature
cortical B.lymphocytes as well as proliferating cells in the germinal centers.
Positive reactivity was also observed in ths peripheral blood, B-cell areas of the
tonsils, white pulp of the spleen, and with 40-70% of the medullary lymaphocytes

30 found in the thymus. Positive reactivity was also seen in the follicles of the
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25 5' ATC AC AGATCT CTC ACC ATG GAT TTT CAG GIG CAG

ATT ATC AGC TTC 3' 30 (The underlined portionis a Bgl Il site;

t he above-lined portion is the start codon.) 2. V[err]
Antisense (SEQ ID. NO 4) 41

5 TGC AGC ATC CGTACG TTT GAT TTC CAG CIT 3' . (The underlined
portion is a Bsi W site.) - See,3égigures 1 and 2 for the : i
corresponding Bgl Il and Bsi W sites in TCAE 8, and-Figure.3 for . .
the corresponding sites in anti-CD20 in TCAE 8. These resulting DNA .

oo Rappacl Can iSO e el hioiRbed T abhie sl e
det erm ned DNA S%E’é&?é?@@lﬁﬂihoid‘éuw tﬂ%t%ﬁfa‘ d?b.lu‘?on%%é?{} .huqmngm@uada& set

forth in Figure 5); see also Figure 3, nucleotldes
978 t hrough 1362 breast, cerqulegwhegds ﬂtufgt. perotigy prostges sl inaestine, mdistorsadiience
fromthis nmurine variabl e 8| on, and the CDR and franmework regions.
The mouse |i ght (‘,“fﬂéi?ﬁl“?/a?"l“a‘tﬂ‘él“‘%“ JdyABS{dssa Rt U@ ™S i n the nouse kappa
VI famly. Seg, Kabat, supra. The mouse heavy chain variable region
was simlarly isolat ed and cloned in front of the human I gd constant

domai ns. Pri nmer s Alesimples:pitbklialwells, as well as the scratified epithelia and epithelia of
different organs, were found to be unreactive. Similarly, no reactivity wasa seen
with neuroectodermal cells, including those in the brain, spinal cord and
peripheral nerves. Mesenchymal elements, such as skeletal and smooth muscle
10 cells, fibroblasts, endothelial cells, and polymorphonuclear inflammatory cells

were also found to be.negative (data not shown).

The tissue reactivi'ty of the 2B8-MX-DTPA conjugate was evaluated using a
panel of sixteen human tissues which had been fixed with acetone. As previously

15  demonstrated with the native antibody (data not shown), the 2B8-MX-DTPA

~ conjugate rec.:ognized the CD20 antigen which exhibited a highly restricted
pattern of distribution, being found only on a subset of cells of lymphoid origin.
In the lymph node, immunoreactivity was observed in the B cell population.
_ Strong reactivity was seen in the wbii;e pulp of the spleen and in the medullary

20 lymphocytes of the thymus. Immunoreactivity was also observed in scattered
lymphocytes in the bladder, l;earc, large intestines, liver, lung, and uterus, and
was attributed to the presence of inflammatory cells present in these tissues. As
with the native antibody, no reactivity was observed with neurcectodermal cells
or with mesenchymal elements (data not shown).

25
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20 1. Vlerr] Sense (SEQ ID. NO 6) 5" GCG GCT CCC ACGCGT

GIC CTG TCC CAG 3' (The underlined portionis an Mu | site.)
25 2. Vlerr] Antisense (SEQ ID. NO 7) 5" & FC TGT
TGT. GCCTAGC TG A C) (A G GA GAC (GAGT A 3 -
42 . (‘The underlined portion is an Nhe | site.) ' See,

Figures 1 and 2 for corresponding M u37 and Nne | sites in TCAE'8, and 5
Figure 3 for corresponding sites in anti-CD20-in TCAE 8. " The

sequence for this nouse heavy.chain.i s ek th EQ ID. NO

8); see alsd Figure 3% nuct@Uiaaalisipiilas AR AHC LaRa SLASKALY | SO provi des
the am no acid sequegce fmoQ AT Qididst Al headhPRiuhNd the CDR
and 10 franework regi ons. Thé nouse y grén from 2B8
is in the nmouse VH 2B f am Piase$dE¢linicbanalysisipf EBS (imagingBfolloGré by i on of

Chineric Anti-CD20 Producing CHO and SP210 14;3 . Chi nese hanst er
ovary ("CHO') cel‘f%“mf\f\ﬁf‘émﬁfﬁ%ﬂ"i‘ﬂ“mf V3B igsurcently boipmepnduetaine and

thyni di ne medisa (Kot bisesingFe-dosk susdy tih follwing §¢hiéindds béihg followed:0456PK) ;  SP2/ 0
nouse myel onma cells were grown in Dul becco’s Mdified Eagl es Medi um
nmedia ("DVEM') (lIrvine Scientific, Santa Ana, Ca., Cat. No. 9024) with

S% fetal bovine gerunpaipherd) Stdrh Cell (PECY G Ban@Ndefbw (BMI HdFvédt with B@lging: Ver e
20 el ectroporatezd V\nlt,ga%lntag%rg_ 25 [err]g CHO or 50 [err]g SP2/0 plasm d DNA
3

t hat had
Y2B8 Therapy (three Dose Levels); and

10 4. PSC or Autologous BM Transplantation (if necessary based upon absolute
neutrophil count below 500/mm3 for three consecutive days or platelets
below 20,000/mm3 with no evidence of marrow recovery on bone marrow
examination).

15 The Dose Levels of Y2BS8 are as follows:

Dose Leve] Dose (mCi}
1. 20
2. 30
3. ' 40

20 Three patients are to be treated at each of the dose levels for determination of a
Maximum Tolerated Dose (“MTD"). |

" Imaging (Dosimetry) Studies are conducted as follows: each patient is involved

o

in two in vivo biodistribution studies using I2B8. In the first study, 2mg of I2B8
25 (SmCi), is administered as an intravenous (i.v.) infusion over one hour; one week
later 2B8 (ie unconjugated antibody) is administered by i.v. at a rate not to
exceed 250mg/hr followed immediately by 2mg of I2B8 (5mCi) administered by
i.v. over one hour. In both studies, immediately following the 12B8 infusion, each
Patient is imaged and imaging is repeated at time ¢ = 14-18 hr (ifindicated), ¢ =
30 24 hr;¢t =72 hr; and ¢ = 96 hr (if indicatod). Whole body average retention times
~ for the indium {111} label are determined; such. determinations are alyo made for
| recognizable organs or tumor lesions ("regitns of interest”). . '
| his Sheet Has Been ReIplaced

"




been restricted with Not | using a BTX 600 el ectroporation system (BTX, San
Diego,CA) in 0.4 m. disposable cuvettes. Conditions were either 210 volts
for . CHO or 180 volts for SP2/0, 400 m crofaradays, 13 ohns. Each

el ectroporation was plated into six 96 well dishes (about 7,000
cells/well). 'Dishes were fed with 25 rredi a containing G418 (GENETICIN,

G bco, Cat. No. 860-1811) at 400 [err] .- . active -conpound f-or CHO
(media further included 50 [err]M hypoxant h| ne.and 8 - [err] M thym di ne)
"~ or 800 [err]Jg/m for SP2/0, two days fol l.owi ng €l ectroporation and
thereafter 2 or 3 days until colonies argse. Supernatant from col oni es was
assayed for the [Fhesegmms oﬁfnmhscrmmompmm)gieoﬂmlle bodyiconcantrRidrBAL ghpeci fi ¢

for 30 human an} og Col oni es produci ng the hi Ref Iam)unt g
i munogl obul i n abel; based upon this comparison, an estimate o ocalization ang; 3

wer e expanded an ek

net hot r exat e (25%&@ gsz%nggéx\@Lkﬁgl-ﬁﬁmﬁﬂga e er\ggrg{}étl\?o or three
days. Super nadantgimmed camslativelders 0§30 lsemlnleoﬂmme@\t Asimpsithgcstineathd ghest
amount of i nmuno wer e am ned r1 C 0 antib S 5
purified from su%b?ﬁif’%@”ﬁsﬂ %r‘ﬁt{‘@i‘ffdﬁ“ Aty gﬂ‘F gﬁéi"&b%b‘}@% §°
Purified chineri i g@q{d | ectrophoresis in

pol yacryl am de &;y?”},to trﬁ%gﬁ\gﬁ&??%g tQ&B‘S greater than about 95% pure.
Affinity and specificity of the chineric anti body was determ ned

based upon 2B8. Chineric anti-CD20 10_ antibody tested in direct and
conpetitive bi ndifithe imemggstudies pratsagniibla ettber() or L.omefke patientibodyweight

I I b B8 id ed ffinit ..
Toocrtrorty dh CORE R0 5 BB S ety ectiiomaty, i s
presented). The gllowed gpg?mmra@iok!owm mbm@d%&&n); voinfdshﬁ. fabd geric

anti body was determ ne direct binding of I[err] radiol abel ed
chimeric anti-CD2m@iAt. conpared to 15 -radi ol abel ed 2B8 by Scatchard
plot; estimated Kap for CHO produced chineric anti-CD20 was 5.2 X
10[err] Mand for SP2/0 produced ant| body, 7. 4x10[err] M ~The
estimated Kap for 2B Waspyd.: Q. G by

radi oi munoassay was util Yy and retention

of i mmgor eact i vi tyApﬁagehmemuearahslyﬁeummuﬁeémwem its ability
to effectively 20 lF‘g})ete wi th 2B8. Substantially equival ent amounts of
B

chi meric anti- CD2ed For the grdtiplawdesstuds; thafolowingychemn is beipg fallowed50%

i nhibition of binding to CD20 antigens on B cells (data not
presented), ie there was a nmininmal |oss of inhibiting activity of the
anti - CD20 anti bobi es PSGroeBMElertestiue to chi neri zati on.

2. 12B8 Imaging;
20 3. Y2B8 Therapy (three Dose Levels) for four doses or a total cumulative dose
. of 80mCi; and
4. PSCor Autologous BM 'I‘ransplantatxon (based upon decision of medical
practitioner).

e

25 The Dose Levels of Y2B8 are as follows:

1. 10
2. 15
3. 20 _
30 Three patients are to be treated at each of the dose levels for determination of an
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25 The results of Exanple Il.B indicate, inter alia, that chineric

anti - CD20 anti bodi es were generated from CHO and SP2/0 transfectonas
using the TCAE 8 vectors, and these chineric antibodi es had
substantially the same specificity and bi ndi ng capability as nurine
ant-i - CD20 nonocl onal anti body 2B8. 30

44 - C. Determ nation of |nmunol @gical Activity of Chineric

Anti - CD20 Anti bodi es i Human Cl o Anal ysis

Chineric anti-CD20 anti bodi es produced by both CHO and SP2/0 5 cel |

lines were evaluaatgﬁd;(fmamm Bufdidh 4k BsHa0ell s Foi fowWACHLRIRE i sing
fluorescein | abel.ed g (d V\kciS lobt ai ngd ferorsn (lgu del,” Mra I\'/ESagﬁégA%syP .

No. A400 and FliCheainddbefedomtiBbdynii 253) will be idetekidynedrith thNdirstewdlients TC.
Labeling of C rotocol descri bed

| h {
in Sel ec?‘«?tf %?‘(r:‘f‘(': ‘PIHS 5 |'Iﬁ‘fn°é‘1asc’1%ﬁm§r?gggb‘$e'egﬂ bﬁé‘i‘ SQge shgrgial Ed.
(WH. Freeman 1Rjine §v¢¥Q hrs me& BPE 5T of 198% w !b ) luﬁ&fl yti cal

results were derived usin Bect on Ckl nson canlerr| flow
cytonmeter (8 udiedisribution staraecimveFO.d 7 Hmfe., £ = 1°0cn‘nm51§2345 amjt-m

Equi val ent armﬁlntg af chi, r| c an ngg nti body, human | gGL, K
nmyel ona pr ot ei Fﬂa‘i"ﬁd” ¢ écang tip empﬁ*w“wcmwyagm@

2B8 were incub A n o) e SB.cells, 15
fol l owed by a &g’gﬁzst%gr\?\n tﬁqﬁ&@ but f er %Sﬁgﬁé n t%B@ e H‘ E‘entsozty
sodi um az wdlé)-edebzerzsmger m&i dsstrdsbdafollowedlby 4/5aiCi emmiasbybloa&ub@t I on
with FITC | abel ed | owm ng a 30-60 mn. incubation, cells were

agai n vvashed ?ﬁ’é‘“i‘?ﬁ‘é@ then f°”@‘dm§|dﬁ¢ab§d lfdepmauoﬁgB&pm@ummpedoro q as a

control, t he FACScan[err].foll nyf act uri ng
|nstruct|ons &H%?{%etga? g’ep'feég'é’"’[%ad’ef’ g toé 'Jg’f.ﬂ"ég%‘g’\% at drgsa";iEdt he results
of Figure 6 evidiioweg by d,5mCInF [IBEBHowedYBEES fatki by | MM LEBERGENIR

observed only for theychl meric ant |°— CD20 anti bod‘{/ condi t1 on; h| e%g?h

cells wi t K.5mdH of E3R8. dfiR5temg ﬁwatpmimmhnbamg:mmexﬁhq nasansdv.tol ve
whil e the other 25 Frggdltlons produced the_same pattern as the control.

ii  Conpl enenP? Freeipe P0mpg of 288 as described, followed by@:5mEi ofd2B81t i - CD20

5 s 50 i, B il
cel I's wer els abpdtieavillbd Redtkdwith theldWedt disoutd OF 288 thabprefdes 8pfilnGl Wi th

imaging. Optimal imaging will be defined by: (1) best effective imaging with the

slowest disappearance of antibody; (2) best distribution minimizing

compartmentalization in & single organ; and (3) best subjective resolution of the

lesion (tumor/background compariso.n).

20

For the first four patients, the first therapoutic dose of Y2B8 will begin 14 days

after the last dose of 12B8; for subsequent patients, the first therapeutic dose of

'Y2B8 will begin between two to seven days after the I2B8. |

25  Prior to treatment with Y2B8, for the patients other than the first four, 2B8 will
be administered as described, followed by i.v. infusion of Y2B8 over 5-10 min.
Blood will be sampled for biodistribution at times t =0, ¢ = 10min., ¢t = 120 min.,
ta24hrandt=48hr Patieqts will receive repetitive doses of Y2B8 (the same

dose administered as with the first dose) approximately every six to eight weeks
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45 1x10[err] SB cells for 1 hr at 37[err]C, |abeled SB cells
wer et hen incubated in the ‘presence of equival ent anobunts of human
conpl emrent and equi val ent anounts (0-50 [err]g/m) of either chinmeric
anti-CD20 anti bodies or 2B8 for 4 hrs at 37[err]C (see, Brunnar, K T.
et al., "Quantitative assay of the lytic action of inmune Iynphoid_ 5 '
cellszon [err] Cr-1abel ed all ogeneic ta&get celts in vitro." .I munology - -. .
14:181-189 (1968). Results are presented in Figure 7. . - . The ..

results of Figure ndi Qate nter alia, that chi.neric - 0
an;5 iubozli es 9 Z :TU'B:}H“%‘F‘Q ifprcdeses. k&?f’éc‘f‘ﬂg%‘l"ﬁ %flér"fglﬂﬁé‘eqémb‘rﬂ?i‘i ons.

10 i | {

hosay etk 0K SERE R e P L s i BBl g
negative cells (T WBCisgreskt tHamlqeillcaalomencHSBC is gRacehdBiBequizl ENHO0MD00.
"Formal Discussion,” Can. Res. 27:2479- 2482 (1967); ATCC deposit no.
ATCC CCL 120.1) were utilized; both 15 were |abeled with [err]Cr.

Anal ysi s was coadu : i unner,
V1S 1S SORCUBS i ELIGUAG dRe i 858 1eviSSRL, EHTD wil e il

| ynphoi d celI's on Additiofal- ;iaailastseﬁllahémmﬂmeltndtmt!gextud;edddsthiesfe willl feeeive the

i nhi bition by i soanti body and drugs." | nmunol ogy 14:181-189 (1968);
a substantial chi nbfIR: anti-CD20 anti body dependent cell nedi ated

| ysis of CD20 positive SB target 20 cells ([err]Cr-1abeled) at the end of
a 4 hr, 37[err]C incubation, was observed and this effect was
observed for both CHO and SP2/0 produced anti body (effector cells

wer e human periphemal |GAIMBRYC @NTI-EDR0 ANTIBODXPRODIECTION a*QTRa"™aS

100:1). Efficient lysis of target cells was obtiined at 3.9
[err]g/m . In contrast, under the o sarre condl t| ons the murine.
anti - CD20 nonocl ondl arohstrtyion RAChEEr:s y DN nt

effect, and CD20 negat i¥gefotiSB ceI | s were not I ysed T _ Resul ‘ s are
AR AT TC— eei;gea%?“' Db %9?' i
I munol ogi cal |y ac¢hdifieaynki, P. et al., "Single step method of RNA isolation by acid guanidinium
thiocyanate-phenol-chloroform extraction." Anal, Biochern. 162:156-159 (1987)).
and ¢cDNA was prepared therefrom. The mouse immunoglobulin light chain
variable region DNA was isolated from the ¢DNA by polymerase chain reaction
20 using a set of DNA primers with homology to mouse light chain signal sequences
at the §' end and mouse light chain J region at the 3' end. Primer sequences

were as follows:

1. V. Sense (SEQ. ID. NO. 3)

25
S* ATC AC AGATCT CTC ACC ATG GAT TIT CAG GIG CAG
ATT ATC AGC TTC 3'
30 (The underlined portion is a2 Bgl II site; the above-lined portion is the

start codon.)

2. v Antisense (SEQ. ID. NO. 4).
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46 [11. DEPLETION OF B CELLS I N VI VO USI NG CH MERI C ANTI - CD20

A Non- Hunman P-imate Study 5 Three separate non-human prinmate
studi es were conducted. For conveni ence, these are referred to herein
as "Chineric Anti-CD20: CHO & SP2/0;" Chineric Anti-CD20: CHGQ " and
" Hi gh Dosage Chineric Anti-CD20." Condi tions were as follows: =~ 10
Chineric Anti.-CD20: CHO & SP2/0 . Si-x .cynonol gus nonkeys: rangi ng. in

wei ght from4.5 to-7 kilograms (Wite Skhds - Research Center,

Al anbgordo, NM. were divided into three groups of two rmnkeys each.
Bot h- ani mal s of each group received theée sane dose of i mmunol ogi cal |y

active chineric anti-CD20 antlbodg One ani nal in each royp 15 received
purified antibody prodlcEGCHARG AEC CLBREE F1TT GAR IFR: B bner recei ved
anti body produced by the SP2/0 transfectona. The t hree groups received
anti body dosages corresponding to 0.1 ng/kg, 0.4 ng/kg, and 1.6 ng/ kg each

day for four (4) (ThearesHinvEpslaiva is aB& Whiieey i ¢ | mmunol ogi cal |y active
anti - CD20 _anti body, which was adnmi xed with sterile saline, was
admi ni stered by 20 intravenous infusion; blood sanples were drawn prior to

each infusion. g @@@&wgﬂa??&%@aﬁg@bﬁm gﬁx%a\m, mghm' %fafihrs

after the last injecd here er on days 1 4 and
28; bl ood sanpl esanéFiguas 3modtakemespondm@ateahtaan-@mzaammg interval s

until conpletion of the study at day 90. 25 Approximately 5 nl of whol e
bl ood from each ani nal was centri fuged at 2000 RPM for 5 min. Plasma

The pel et ( cont aTRiSkg s BRE MY CrEph TR s SRt R Brinte e BRpnar St >
ERar P ““’?“é"'é“e* ‘*‘@‘&I‘ﬁ%?'é‘:@%‘n‘ﬁ“iﬁﬁ‘ﬁéﬁﬁﬁtﬁb%ﬁ“ﬁ’é B R
Popul ati on, deternihed DINA sequence for the murine variable region light-chain is set forth
' in Figure 4 (SEQ. ID. NO. 5); see also Figure 3, nucleotides 978 through 1362.
Figﬁre_ 4 further provides the amino acid sequence from this murine variable
region, and the CDB and framework regions. The mouse light chain variable

15 region from 2B8 is in the mouse kappa VI family. See, Kabat, supra.

The mouse heavy chain variable region was similarly isolated and ¢loned in front

of the human IgGl constant domains. Primers were as follows:

20 1. Vv Sense (SEQ. ID. NO. 6)

i,
S

$' GCG GCT CCC AQGCGT GTC CTG TCC CAG 3

(The underlined portion ia an Mlu I site.)
25

2. Vy Antisense (SEQ. ID. NO. 7)

5* GG(G/C) TGT TGT GCTAGC TG(A/C) (R/GIGA GAC
(G/A)GT GA 3* - L
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Chinmeric Anti-CD20: CHO 5 Six cynonol gus nonkeys ranging in weight from

4 to 6 kilogranms (\Wite Sands) were divided into three groups of two
nonkeys each. All animals were injected wi th inmmunol ogically active

chi meric anti-CD20 anti bodi es produced fromthe CHO transfectoma (in
sterile saline). The three groups were separated as - fol l ows: subgroup

1 received daily intravenous injections of 0.01l:ng/kg of the 10 anti body
over a four (4) day. period; subgroup-2 agceived daily-intravenous
injections of 0.4 ng/kg of the antibody over .a four (4) day period,

subgroup 3 recei ved a_ .single intravenoys.injection of 6.4 ng/kg of
the antibody. For all (The ggderlmed pcgﬂ%ﬁé&ﬁ@"e ¥t’00d sanpl e was obt ai ned
prior to initiation of treatnent; additional ly, blood sanples were

al so drawn at T=0, 1, 3, 7, 14 and 28 days 15 follow ng the | ast
i njection, as desggd, mrad)pymomdoﬁrtﬁaﬁdxﬁ@mhe%msttes in PCRAE@ssedl f or

fluorescent | abel ed anti body analysis (.see uor t Antibody
Label i ng, " infPa. ;‘3"Fﬁ3£‘ﬁ(§f"f’f‘%ﬁ‘f“i“ﬁgﬁ§?ﬁ ‘BH‘EF‘QS& ﬁé‘éﬁgel | quantitation,

| ynph node biopsies were taken at days 7, 14-and 28 follow ng the
| ast injection, and a single cell preparation stained for

quintitation of |¥Rp )ﬂ:@ fooid abaRhraBychaimiy sgOforth)ih Pigury 5 (SEQ. ID. Nd.gh
Dosage Chinmeric Anti - Two cynonol 8‘68 monkeys (Wite Sands) Were

infused with 16. 88hgvewgsodﬁgme3 nucleotida240% glig{ta2a29 &igure 8 adyeiprevides th

anti-CD20 anti bodies fro t r ansf echo i ne)
weekly over a per F‘B‘&f“’dﬁmﬁfﬂ}‘e'&%&%ﬁ W@%vﬂab degio Afmfﬁﬁ’ %ﬁéf‘gm on of
the treatment jo bofhmabiPlegios’ TheimosdeMehvy @id PridtéR4fn from 2B8fs QRS
marrow; |ynph node biopsieS were al so taken -Both sets of tissue were

stained for the pmessnV¥H 2BffaBilyy Sph dabstpsuprei ng Leu 16 by flow cytonetry

follow ng the protocol described in Llng NR et al., "B-cell and plasm
cel | i gens
Leuccyte Typing | B Tt Cafeait ey i Yt Sadhcal

MM chael , Ed.  ( Oxf or -8 ty Press, Ckford UK 1987) p. 302.

Fl uorescent Apéi body leq,%lsg nng{er Wil?b@}fb‘t?gméﬂs RPN 8lel PBWn xxﬁssﬁﬁtlﬁhinus

renoval of plasnma, |eukocytes were washed ce wth Hanks Bal anced
Salt Sol ution ("Hifokanthitg andthgmitiwecnedia (Gibpd, Srand Exl]and(bmeﬁ’ommwerb of
fetal bovi ne serumzsheat I na tlvaaed at 56[ errd? for E) A
m vol ume of the 8456PK); SP Omousemy eloma cells were grown in Dulbecco's Modxﬁed agles
 Medium media ("'DMEM") (Irvine Scieatific, Santa Ana, Ca., Cat. No. 9024) with
§% fetal bovine serum and 20 ml/L glutamine added. Four million cells were
20 electroporated with either 25 pg CHO or 50 pg SP2/0 plasmid DNA that had

been restricted with Not I using a BTX 600 electroporation system (BTX, San

fﬁ?

Diego, CA) in 0.4 m! dispasable cuvettes. Conditions were either 210 volts for
CHO or 180 volts for SP2/0, 400 microfaradays, 13 ochms. Each electroporation
was plated into six 96 well dishes (about 7,000 cells/well). Dishes were fed with
25 media containing G418 (GENETICIN, Gibco, Cat. No. 860-1811) at 400 yg/ml
active compound for CHO (media further included 50 pM hypoxanthine and 8
UM thymidine) or 800 jrg/m] for SP2/0, two day; following electroporation and
thereafter 2 or 3 days until colonies aroge. Supernatant from colonies was
assayed for the presence of chimeric immunoglobulin via an ELISA specific for

30 human-antibody. Colonies producing the highest amount of immunoglobulin
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preparation was distributed to each of six (6), 15 ml conical centrifuge

t ubes Fl uorescei n | abel ed nonocl onal anti bodies with specificity for

t he _.human 10 I|ynphocyte surface markers CD2 (AVAC, Westbrook, ME). CD20
(Beect on Di cki nson) and human I gM (Binding Site, San Diego, CA) were
added-to 3 of the tubes for |dent|y| ng T and B Iyrrphocyte -

popul ations. All reagents had - - previously tested positive to the
corriespondi ng nonkey | ynphocyte anti geﬂ‘s". ' ~ Chineric anti-CD20 anti body

bound to nonkey B cell surface CD20 was 15 measured in the fourth tube
usi ng pol ycl onal g@éewahdemmyiatsg%bcmphﬂcplms bontaining mthbér ythrin

(AMAC). This reagent was pre- adsorbed on a har ose
col utm to prevent w%we«a@pm@f! oy SP, @Mﬁk@?&‘]’@%ﬁ%%dﬁ '6‘0\'7?% 'H 98 ¢

detection and quantitalion chi ne n o i
fifth tube %Y SIS f'?ltsw r“ ﬁgMadnzhcifbantl w R,S']'(}j;\éG‘mr%e g&\?'sqq‘?

doubl e stained B 3@ ouf€éfli nmmucﬁbumwe:% a&mmdsmmhmm; CMbudEiHodM «:dm no

reagents for determ nation aut of | uoy esc h e i ncubated
with fluoresceft ePHf‘ﬁ%ffP’é‘ss“ﬁ’G‘F“‘S@t “5‘“5Pﬁ?°ﬁm‘\&§n i g '5’5’3"?5’?8%‘ 'with 0.5 ni
of fixation buffer (0.15 M Nad, 1% par af or mal dehyde, pH7.4) and
anal yzed on a Becton Di cki nson FACScan[err] I nstrument. Lynphocyte

popul ations were ipiifedkhivheritantiCD20wiyadalyed byl electraphoraits mr;iogiatryam;ue
light scatter in a dot-plot bitmap with unl abel ed | eucocyt es.

total |ynphocyte @gelsandiestimateddo begreatesshan ahouphJotauren uttvami smcﬁ’@rw of

O eyte spoutt it Giletic JORERE A QelFARMA TR ook 3” ChifledPhas B2
49 Deyp) etahﬁﬂo&}fteﬁea i 8iRER lanBkRishtiive YIHARCISE SR, when compided to

observabl e difference Could be ascertained between the efficacy of CHO and
SP2/ 0 produced antmdrii aem-CD%I ephedlonad aitibndy I2581 evidenoesl cogipanahleyiffiaitylangd ht

| nj ected vi th chi Ee%é?%hpffﬁ?nv@er ot BE9h bt S o Bline aofa aokpeirppesdy The
transfectomas at 4Rty Sonk: %ﬁ%ﬁprog%chlmenca!ﬁx%dw:% detBRiATE" ved

and for the m)nkey '| nj ecte ant dy at the 0.4

ng/ kg dose |evel . dire@birRlingét 1B radibldbelod ahinirictdaei-CO2W b compared toder i ved
fromthe chinmeric anti-CD20: CHO & SP2/0 study, wth Flgure 9A
directed to tA38 oradiclabaled %@%wﬁwérardplogmsemssddmefet HQ prodwged thigneriy/ kg

dose anti-CD20 wag 5.2 x 10-? M and for SP2/0 produced antibody, 7.4x109M. The
estimated Kap for 2B8 was 3.5 x 109 M. Direct competition by
radicimmunoassay was utilized to confirm both the specificity and retention of
immunoreactivity of the chimeric antibody by comparing its ability to effectively

20 compete with 2B8. Substantislly equivalent amounts of chimeric anti-CD20 and
2B8 antibodies were required to produce 50% inhibition of binding to CD20

PN

antigens on B cells (data not pré#ented). ie there was a minimal loss of inhibiting

activity of the anti{-CD20 antibodies, presumably due to chimerization.

25  The results of Example II.B indicate, inter alia, that chimeric antj-CD20
antibodies were generated from CHO and SP2/0 transfectomas using the TCAE 8
vectors, and these chimeric antibodies had substantially the samse specificity and

binding capability as muzine anti-CD20 monoclonal antibody 2B3.

"0
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10 level; and Figure 9C directed to the 6.4 ng/ kg dose |evel. As
Is evident fromFigure 9, there was a dramati c decrease (>95% in

peri pher al B cell levels after the therapeutic treatnent across all
tested dose ranges, and t hese | evels wer e mai ntai ned up to seven (7)
days post infusion; after this period, 15 "B cell recovery began, and, the
time of recovery initiation was |ndepen % Pt of . dosage. | evel s.

In the Chineric Anti-CD20: CHO ‘st udy, fold | ower - anti body dosage

concentration (0.01 ng/kg) over a perlod of four dally injections (0.04

nmg/ kg total) 20 Gas LDetebnination 5 lm , grisd] P29 this
study. This dosage defrtibadies the per| pheral bI ood B ceI | population to
approxi mately 50% of nor | evel s . estimated with either the _
anti-surface IgMor the L * The results. al so indicate

that saturation of the CDgg;add 4a0cH20 tahﬁoo%xéswmma/seboth CHO ae&sbml on
was not achieved with imunologically active chinmeric anti-CD20

antibody at tHis cBdimeevsresnsluateddor W’é"}“ €1f Rindlag i g Ny W?W‘Vcﬂ“ﬁb‘t’?’%n&n
primites; B |ynphpg %%%f‘zﬁ a[eﬁq}élg (Q?& {n'eg‘?r%x[ a8 %{aeﬁre ngf pigae bl ood

sanpl es during t omnng rapeu I C ment .
However . by Nl&miso AR FTHOAY e ORGHh sqpfaesk LoWRMO P! N6.IRPI59; FITC.
50 Tabl e | sunmmarizes the results of single and nmultiple doses of

i mmunol ogi cal | y Ieabelingof@iiqveasiaccamplish@DRG cemdirise tthathe phatogebdésctibeddn bl ood
s 0-4 ol ko ovelectttet b Gelbelen [Tounaapn e Shlt el (NBTEaEan, oo
fromthe nmonkgys geackhlFrhRREY D, 1980, p! 292). Analitical fésults weldddrived ubing /a/
Becton Dickinson FACScan™ flow cytometer (fluorescein measured over a range
of 515-545 nm). Equivalent amounts of chimeric anti-CD20 antibody, human
IgGi.K myel'oma protein (Binding Site, San Diego, Ca, Prod. No. BP078), and
288 were incubated with an equivalent number of CD20-positive SB cells,
. 15 followed by a wash step with FACS buffer (.2% BSA in PBS, pH 74, .02% sodium
azide) to remove unattached antibody, followed by incubation with FITC labeled
Clq. Followinga 30-60 min, mcubatxon. cells were again washed. The three
conditions, including FITC-labeled Ciq as a control, were analyzed on the
FACScan™ following manufacturing instructions. Results are presented in
20 Figure6.

A
A

As the results of Figure 6 evidence, a significant increase in fluorescence was
observed only for the chimeric anti-CD20 antibody condition; ie only SB cells
with adherent chimeric anti-CD20 antibody were Clq pasitive, while the other

25  conditions produced the same pattern as the control.

&  Coml Depandent Cell
Chimeric anti-CD20 antibodies were analyzed for their ability to

. lyse lymphoma cell lines in the presence of human serum (complement Qource_). _

30 CD20 positive SB cells were labeled with 51Cr by admixing 100p Ci of 5I1Cr with

. R
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Hrrrasrrrrrr 20 /0 11 1 2500 11 1 30

51 TABLE | PERI PHERAL
BLOOD POPULATI ON FROM C2B8 PRI MATE STUDY Monkey Dose

Day - CD2 Antl-HngG 5 A 0.4 ny/ kg

Pr ebl eed : 81:5 - . : 4@-,4 doses) . 0 .

86.5 . 0.2 : : R :

85.5 . 0. 0 - ' 21 . 5 93.3
10 - ' ' 28 85.5 '

0.4 ny/ kg Pk 108 [SBells for 1 hr at 82°C7ladeled SB cells were.then(wk\ﬂekésr)‘the 0
gg g : 0(3&%6@5 of 2quivalent amounts of human complement Qxid equivaleat amounts g4 g

(0-50 pg/m?) of either chimeric anti-CD20 antibodies or 2BS for 4 hrsat 37°C (see,

Brunnar, K.T. at al., "Quaatitativae aagay of tha lytic action of iiumune lymphaid

§ cells on 51Cr-labeled allogeneic target cells in vitro." Immunology 1+:131-189

(1968). Results are presented in Figure 7.

The results of Figure 7 indicate, inter alia, that chimeric anti-CD20 antibodies
produced significanc lysis {419%) under these cpnditions.

10
ji. ibadv Deg: ici sav
For this study, CD20 positive cells (SB) and CD20 negative cells (T

cell leukemia line HSB; see, Adams, Richard, "Formal Discussion,” Can. Res.
27:2479-2482 (1967); ATCC deposit no. ATCC CCL 120.1) were utilized; both

15 were labeled with S1Cr. Analysis was conducted following the protacol described
in Brunner, K.T. ef al., "Quantitative assay of the lytic action of immune
lymphoid cells on 51Cr-labeled allogeneic targét cells in vitro; inhibition by
isoantibedy and drugs.” Immunology 14:181-189 (1968); a substantia!l chimeric
anti-CD20 antibody dependent call mediated lysis of CD20 positive SB target

20 cells (51Cr-labeled) at the end of a 4 hr, 37°C incubation, was observed and this
effect was observed for both CHO and SP2/0 produced antibody (effector cells
were human peripheral lymphocytes; ratio of effector cells:target was 100:1).
Efficient lysis of target cells was obtained at 3.9 ig/ml. In contrast, under the
same conditions, the murine anﬁ-CDéO monocional antibody 2B8 had a

25 statistically insignificant effect, and CD20 negative HSB cells were not lysed.
Results are presented in Figure 8.

The results of Example II indicate, inder alic, that the chimeric anti-CD20

antibodies of Example I were immunologically active.

his Sheet Has Been Rep IacedT

||III||III|I 11




28 84.1 - C 6.4 ng/ kg Prebl eed

77.7 0.0 (1 dose) 7

85.7 - 0.1 20 - 21 86.

28 76.7 D 6.4 ng/ kg Prebl eed

85.7 0.1 R (1'dose) 7 : 94.7

0.1 25 - : : : 21 85..2

28 - : © 85.9 : 4@nti-Hu 1 gG+ - Monkey

Anti-Hu I gM  Leu-16 . %B Cell Depletion 30 ~ A

- 9.4 . 0 0.3 _ 0.0

97 _ 0.1 1.2 99

. 2.1 III. DEPLETION OF @8 GELLS IN VIVO USING CHIMERIC ANTI-CP2¢

66 B - 14. 8 0

0.2 0.1 99 0.1 0.1

99 40 A Nan.ﬂman_&%cﬁl&r 53

- 8.7 C ) . 0.2 17.0

0 5 Thige $eparace non-pupan primate studies were condycgedi§or

_62 D 14.7 canvenienﬁe, ihese are re}e%fd 4f° herein as "Chimeric Anl:i-(HJZO: CHO & 8.1

2 62 0.0 SP/0;” "Chunenc Anti- @%ZE'OCHO " and "High Dosage Chxmenc Anti- CDZgIgeZ
Dou

st ai ni ng popul ati cmanﬂllt{oahwlenchscfdlm ext ent of chineric ant | - CD20 coat ed

B cells. 52 The data summari zed in Table |

i ndi cates that depletion of B cells in peripheral blood under conditions

or il tipl e dolagTEctr ARECIRR CHO BRI TF 0 s 8 observed for at
| east seven (7) da&(scyrohdoRis Rdnké)d rhifihg in &gt fBsin 418 dolT iREEdnd (WhiteeSdnds
Research Center, Alamogordo, NM) were divided into three groups of two
monkeys each. Both animals of each group received the same dose of
immunologically active chimeric anti-CD20 antibody. One animal in each group
15  received purified antibody produced by the CHO transfectoma; the otf;er received
antibody produced by the SP2/0 transfactoma. The three groups received
aatibody dosages corresponding to 0.1 mg/kg, 0.4 mg/kg, and 1.6 mg/kg each day
for four (4) consecutive days. The chimeric immunologically active anti-CD20
| antibody, which was admixed with sterile saline, was administered by
L. 20 intravenous infusion; blood samples were drawn prior to each infusion.
Additional blood samples were drawn beginning 24 hrs after the last injection
(T=0) and thereafter on days 1, 3, 7, 14 and 28; blood Qamples were also taken

thereafter at biweekly intervals until completion of the study at day 90.

25 Approximately 5§ ml of whole blood from each animal was centrifuged at 2000
RPM for 5 min. Plasma was removed for asgay of soluble chimeric anti-CD20
aatibody levels. The pellet (containing peripheral blood leukocytes and red blood

cells) was resdbpendéd in fetal calf serum for fluorescent-labeled antibody
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recovery observed by day 21. Table I'l summari zes the effect- of

I mmunol ogi cally active, chineric anti-CD20. anti bodies on cell popul ations
of | ynmph nodes using the treatnent reginmen of 10 Table |I (4 daily doses of
0.4 -ng/ kg; 1 dose of 6.4 ng/kg); conparative values for nornal |ynph
nodes (control nonkey, axillary and i-hguinal) and normal bone " marrow (two
nonkeys) are also provided.  // [/ 15 [/ A1 17 [ 1] 20 [/ - 1] 1] [
Il 25 1/ Il 11 /] 30 : 47 S I 53 -

-I\r'/éﬁllzgy” Dose anal);s'is (seﬁéglubréscen%hgggo Halb'g‘-{s‘lzg:olﬂiygj%h:o%ﬁ Iggw]:uia%og," A
0.4 nyl kg Tfrc.) 66. 9 . (4 doses) 14

76. 9 19.6

Chimeric Anti-CD20: CHO
5 Six cynomolgus monkeys ranging in weight from 4 to 6 kilograms (White Sands)

were divided into three groups of two moﬂke}rs each. All animals were injected
with immunologically active chimeric anti-CD20 antibodies produced from the
CHO transfectoma (in sterile saline). The three groups were separated as
follows: subgroup 1 recei.ved daily intravenous injections of 0.01 mg/kg of the

10  antibody over a four (4) day period; subgroup 2 received daily intravenous
injections of 0.4 mg/kg of the antibody over a four (4) day period; subgroup 3
received a single intravenous injection of 6.4 mgrkg of the antibedy. For all three
subgroups, a blood sample was obtained prior to initiation of treatment;
additionally, blood samples were also drawn at T=0, 1, 3, 7, 14 and 28 days

16  following the last injection, as described above, and these samples were
processed for fluorescent labeled antibody anﬁlysis (see, "Fluorescent Antibody
Labeling." infra.). In addition to peripheral blood B cell quantitation, lymph
node biopsies were taken at days 7, 14 and 28 following the last injection, and a
single eell preparation stained for quantitation of lymphdcyte populations by flow

$ 20 - cytomewry.

High Dosage Chimeric Anti-CD20
Two cynomolgus monkeys (White Sands) were infused with 16.8 mg/kg of the
immunologically active chimeric anti-CD20 antibodies from the CHO

25 transfectomas (in sterile saline) weekly over a period of four consecutive weeks.
At the conclusion of the treatment, both animals were anesthetized for removal
of bone marrow; lymph node biopsies were also taken. Both sets of tissue were
stained for the presence of B lymphocytes using Leu 16 by flow cytometry
following the protacol described in Ling, N.R. e¢ al., “B-cell and plasma cell
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28 61. 6 19.7 B 0.4 ny/ kg 7
59.4 10 (4 doses) 14 83.2 9.9
28 - 84.1 15.7 C 6.4 ng/ kg 7
75.5 (1 dose) 14 74.1 17.
15 : 28 66. 9 : : 23.1

D - 6.4 myl kg .7 4B L (1 dose)
14 . : 74. 1 o 17 9 . ) 28
84.1 - 12,8 2

(cont i nued) antigens. Qamcy%( xpzm[l{ &'éut_g Cell D;ﬁ'e%ﬁﬁgg/zs Ana lA ‘#"Iu | gM
Leu- 16 % B Ly

A0 1 ﬂpmx&leérg?@@;d Ghiversity Préks, Oxford UK. 19567), p. %86

44 26.0 36 B
29.9 52.2 0 0.7

14.5 FluorescegtiAni@dy Labeling of Lymphaid Cell Population 14. 6

?41 023 95 After removal g@pl@smn. Ienkocﬁ5s Were washed twice with Hnnkl:halunced

21. 4 " Salt Solutkih (%‘BSS") and Esuspended in a plasma Bguiyalent volumd 8f féral

51 2 . . 8.7 _ 78
_ 12.9° bovine serum (heat inactivated at Sﬁé'é fog@O min.). A 0.1 m] volume of the cell

OTA)AEL Ey 'm'ohg g;t”te' nue;mematioq wis distributed to gach of six (6), lgon‘ﬂQBhﬁ'ckHeLMgeAtxubﬁ ary

55.4 25.0 Fluorescein labeled monoclonal‘lﬂntﬂ:odxes vMﬁ specificityfbd kieFhuman
52:1. 31.2 Nor mal Bone

Marrow 50 CoMd rdt«mghocyta surfaceeﬁaz:kers CD&Q‘\MAC Westbrook ME), CD20 (Becton 11. 4

gﬁ\ Tﬁgnﬁ (raglul t sD‘ﬁ’P“ﬁ“&Q)F‘éd h%!&&i%f@d%séa $anDirga) GA) %?feafldvél to 3 of the

| ynphocytes for b QLQes for identifying T and B lymphocyte populations. All reagents had
previously tested positive to the corresponding monkey lymphocyte antigens.
Chimeric anti-CD20 antibody bound to monkey B cell surface CD20 was

15 measured in the fourth tube using polyclonal goat anti-human IgG coupled with

phycoerythrin (AMAC). This reagent was pre-adsorbed on a monkey Ig-
sepharose column to prevent mss-reactivity to monkey Ig, thus allowing spacific
detection and quantitation of chimeric anti-CD20 antibody bound to cells. A fifth
tube included both anti-IgM and anti-human IgG reagents for double stained B

i,

£ 20  cell population. A sixth sample was included with no reagents for determination
of autoflucrescence. Cells were incubated with fluorescent antibodies for 30
min., washed and fixed with 0.5 ml of fixation buffer (0.15 M NeaCl, 1%
paraformaldehyde, pH?.‘l) and analyzed on a Becton Dickinson FACScan™
instrument. Lymphocyte populationa were initially identified by forward versus
25 right angle light scatter in a dot-plot bitmap with unlabeled leucocytes. The
total lymphocyte population was then isolated by gating out all other events.
" Subsequent fluorescence measurements reflected only gated lymphocyte specific

- events.
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treatnment reginmens. Table Il further indicates that for the non-human

pri mates, conplete saturation of the B cells in the Iynphatic tissue
wi t h. i nmunol ogi cal |y active, chinmeric anti-CD20 anti body was not

achi eved; additionally, antibody 5 coated cells were observed seven (7)
days after treatrent, followed by a nar@ed depletion of |ynph node B
cells, observed on day 14. - Based upon this data, 'the single H gh
Dosage Chimeric Anti-CD20 study ref erenced above 'was conduct ed,
principally with an eye toward 10 phar macol ogy/ t oxi col ogy deternlnatlon

It this study was Depldded 6fPéripheratBia@ Lymguyyeoxi city associated with the
adm ni stration of the ChIrTEI’IC anti body, as well - as the efficac of B
cel | depletion froNogbseyahle differancoepuls ppascersained barepmthe efficasy of

L S B P
f ﬂ | owi ng treat mentn | aawmlgloyy BQSAMHg AR crxsr't ma BB kY hﬂ%@ﬁmrcﬁ;marﬁ. o[%u-
e i caci ous res a e resul sage
i mon et - 5 S EBhB aathes devived P CHG Sapst 9*°W= b 85580 1oveR 1 MEkg ang

I

TABLE 111 6.4 malks wig ghsprver AR frghs wopkeyTpiested wich SPYD producine

Lynphocyt e Popul at iftihedy %@ the 0.4 mghégrdesylevel. FlgumA B am%@m& thelFbgiils-

anti-C2B8[ err] C2B8[ err] Day[ err] ui nal Lynph Node 10
derived from the chimeric anti-CD20:CHO &. S 2/0 study, with Figura 9A
directed to the 0.4 mg/kg dose level; Figure 9B directed to the 1.6 mg-'kg dose

10 level; and Figure 9C directed to the 6.4 mg/kg dose level.

As is evident from Figure 9, there was a dramatic decrease (>95%) in peripheral

B cell levels after the ther apeuuc treatment across all tested dose ranges, and

these levels were maintained up to seven (7) days post infusion; after this period,
15 B cell recovery began, and, the time of recovery initiation was independent of

dosage levels.

In the Chimeric Anti-CD20:CHO study, a 10-fold lower antibody dosags
concentration (0.01 mg/kg) over a pex;iod of four dai& injections (0.04 mgrkg total)
{ - 20 was utilized. Figure 10 provides the resui_ts of this study. This dosage deploted
the peripheral blood B cell population to approximately 50% of normal levels
estimated with either the anti-surface IgM or the Leu 16 antibody. The results
also indicate that saturation of the CD20 antigen on the B lymphocyte
population was not achieved with immunologically active chimeric anti-CD20
25 antibody at this dose concentration over this period of time for non-huraan
primates; B lymphocytes coated with the antibody were detected in the blood
samples during the initial three days following therapeutlc treatment. However

by day 7, antxbody coated cells were undetectable
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E 90.0 5.3 4.8 6.5 22 F

91.0 6.3 5.6 6.3 22 16 G
89.9- 5.0 3.7 5.8 36 H
85.4 " 12.3 _ 1.7 1.8 36 20 Bone Marrow

" E 46.7 4.3 2.6 - 2.8 _ 22
F 41.8 3.0 2 150 2 2 22 25
G . 35.3 0.8 . : H
25.6 4.4 tes
popul ation st ai nedT;\)\?lf hs‘ll_mmai‘ées the result[sgﬁlf}ql ik ca um& do%?“lh a?'ln%[%@éaﬁg

popul ation, p05| t I ¥Rive QhintddcfaAGC DB eioliF o EHch ;S‘dﬂipl’i@fal Blood popum{dnb‘qql(y e
coated cells. [err]Indicates total population staining for chineric
ant i body i ncl udl ngdtz;eecmdetwn was G # aigfhka qpultiple dose copdition Mas Dutanglkt beer fowd (4)

le st face | t
nj ection Of 11 nal RSSO A% fenresgibs were deBed Bam e moo kR daarritnT Bhovs)

days post treatgrerg cessation contained | ess than 5% B cells, as
conpared to 40%in control |ynph nodes (see, Table 11, supra).

Simlarly, in the Hone marrow of aninmals treated with chineric anti-CD20
anti body, the levels of CD20 positive cells were | ess than 3% as conpared

to 11- 45 15%in fhe normal ani mals (see, Table Il, supra). In the aninmals
eval uated at 36 days post treatnent cessation, one of the aninmals (H)
had approximately 12% B cells in the |ynph node and 4.4%B cells in
bone marrow, whilesthe other (G had :
56 approximately 5% B cells in the | ynph node and 0.5% in the bone
mar row t he 10 data is indicative of significant B cell depletion.
| /
i
W
#
15 /4
/4
/4
i
Y
2 7/
"
u
"
4
25 7
/4
/4
4
- 30
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The results of Exampl Il1l.A indicate, inter alia. that |ow doses of 5

i mmunol ogically active, chinmeric anti-CD20 | eads to | ong-term peri pheral
bl ood B cell depletion in primates. The data al so indicates that
significant depletion of B cell popul ations was achieved in

peri pheral |ynph nodes and bone nmarrow_. when repetitive high doses of
the anti body were adm ni stered. ContinBdd follow - - - up on the test
ani mal s has indicated that -even with such severe depletion of 10

peri pheral B l'ynphocytes during the first Ijﬁ'%ﬁ&rtreat’mnt, no adverse
)
e

popul ati on vas - onianairAL BERERERORY o Sess It huby e |
pl uri potent stem CWE t mg% pri m}es wer e note ' versel&@?&&ed

by the treatnent. inical Anafysis of C2

Phase 1/11 Cinicalg Tri al ob_@ﬁgﬁg Si ngl @réf&R Ther apys1F udy .

Fifteen patients having hi stodgagical |y docunented rel sggsed B cell ¢.2

| ynphoma have been treated with C2B8 in d Phase |/11 @5i5ni cal Tri al0.0 Each
patient received a single dose of C2B8 i 8la dose-escal%td ng study; -there
were 20 three fatients per dose: 10mg/ nf&rr]; 50my/ n{8dr]; 100mg/ merr];
250mg/ nerr] and 500ng/n[egr/{‘;. Tregt nent, was by i ..Vv. infusion through
an 0.22 rricronin-IBinefiItg{"m W th eSeing di Bted in a final

vol une of 250cc or a maximal® ¥ entrati 8n of 1m@A of nor malkal i ne.
Initial rate S0cc/hr for the first hgur; if no togLGity vvg seen,
dose rate was able to be escalated to a ggxi mum of 20(gG/ hr. 25 .
Toxicity (as indicated by the clinician) ranged from "none", to "fever" to
"noderate" (two paCients) to4'msgiere” (opsbhalli ent); gkl patients g@ml eted

t he t her apy treatnment.(1F@&se)pheral Bfood Lynphocyggs were anal yaed to
det er m ne, 20inter alia, the inpact o021 C2B8 on T-c@blrs and B-cells.
Consi stently for all 28 76.7 .57

patients. Peripheral Blood B Lynphocytes were depleted after infusion with
C2B8 and such deplBtion was6-#mighksi ned fBrebleadexcess 85.7t wo weeks. 0.1

One pati ent (r§:§ei ving 100r@/dpegdr] of C2B8) evi denced9%TParti al Regonse to
the 5 C2B8 eatment (reduction of gr#&ater than 5088:2n the sum of the
products of the perpendi cul ar dian®ters of all f®&surable indicator

| esions | asting greater tha e f our weeks, during which no new | esions
may. appear and no LSt ng > y ¢ €Nl arge), ast..one ot her
patient (receiyg ngﬁé%%#g/ ] den M nor &ﬁﬂ@ﬁ@ﬁg@ to the
C2B8 treatnment (reguction of less than 5)gobut at least 23%in 10 the sum
of the products of the two |ongggt perpgygli cul ar di ametergqof all

measur abl e indicator |esions), §or presexgational efficieggy, results of

t he PBLs are set forth in-Figure 1. data for the pggient evidencing
a PRis set fd¥dth in Figure 14A; f4x the patient evigencing an MR
data is set forth in Figure 14B. In
. B - 14.8 0
0.2 0.1 99
0.1 - 01 99
40 - 6.9 53
- 8.7 41
C | 0.2 17.0 0
: 0.1 0.0 99
45 _ - 14.7 15
- 8.1 : 62
D g% 144 0
. 0.0 : 99

U & 28 53 '
_ ;Dcoetlzl!;lo staining population which indicates extent of chimeric anti-CD20 coated
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Figure 14, the following are applicable: -[err]- Lynphocytes; [err] =
CD3+ cells 15 (T cells); [err] = CD20[err] cells; [err] = CD19+ cells;

[err] = Kappa; [err] = | anbda; and [err] = C2B8. As evi denced,
the B cell markers CD20 and CD19, Kappa and Lanbda, were depleted for
a period in excess of two weeks; while there was a slight, initial

reduction in F-cell .counts, these retur®@d to an approxinate
base-line level in a relatively rapid tine-frame. 20 B
Phase 1/11-Clinical Trial of C2B8: Miltiple Dose Therapy Study

Patients having hi logically.canfi . gel | | ] . .
nmeasur abl e progressi gg% ssuggg%nﬁﬁ% “é‘g?g*i E}n@xc]a%)ers .tgﬁﬁgggﬁa%m?é%ﬁlgﬁn ipgnpherél
separated into bldoWRnB& dofiditioRs S aitfbolly exe@RTcirrdirapidlyparioffRe@atyl ati on
to characterize dose 25 Ilimting toxicities and determ nation of

bi ol ogi cal | y act i veegailessxfsihgtiomwanultipll dosage levelp: cAqsitiankally.depletipmmiaent s

w1l receive wegkly.l] 1 I f . . o QUL

separat e i nfusi gns.%oi@ryn% fg{]ixt\L}ghgggve&aq @gﬁ&% ;@@QE\%&: é’@iﬁ“é’e'e‘i"é’f‘ &ny'haq ?ecegs

12(2)!51)0\/\//5;1{ 500]rr}g__/ rr]E errg&v§,g.%5§gé¢dtgrdd,./1mf usi-on); 1000nmg/ n err] -
err]/infusion);

1500%/ nerr] (375mg/ nferr]/infusion. A biologically active tol erated dose

i s defined, il be determ_ned,, as the,l gwest dqse with bath
tol erabl e toxici tya(‘gg’dvili =“mm&ﬂéw§eeﬁ’%fe1°f Wf‘%“,hﬁ“'ﬁﬁﬁﬁ&%‘@'? megie #R4-{CH)
patients will recei ] i j . i r . W th an
enphasi s on deter m‘xnla%%&?%hog‘ cglég ?{’/@%J’%fcq’ﬁnep x?‘g"tudre ngiﬁggge@ag%e%g:ﬂ nJ?

V. COVBI NATI Qb THEBR&RY4 d4iBESoseNbT YL RE/kg; 1 dose of 8.4 mg/kg)CRffipafiive ¥Blues for
t herapeuti c approach using C2B8 and Y2B8 was 10 investigated in a nouse

xenogr aphi ¢ nodel pammel lympl sodeséenatzsl mapkayos¥ilemyand inguinal) gnd/pastos! bone)
utilizing a B cell | hobl astjc tunorn (Rangs, tunor cells). For
conparative purpos&“%d@ﬁ’ﬂ?ﬁ y’ﬁﬁ?eawmﬁg?dso treated with C2B8 and Y2B8.
Ranobs tunor cells gATCC, CRL 1596) were maintained in culture using RPM -
15 1640 supplenmented with 10%fetal calf serumand glutamne at 37[err]C
and 5% C02. Ténors were initiated in nine fermal e nude mce

approxi mately 7-10, weeks ol d by subcutaneous injection of 1.7 x 106
Raros cell's intd vl une of 0.10m (HBSS) using a 1lcc syringe fitted
with 25g needle. Apl animals were mani pul ated in a | am nar flow hood
and all cages, bedding, food and water were 20 autoclaved. Tunor cells

wer e passaged by efcising tunors and passing these t hrough a 40 nesh
screen; cells vvere”vvashed twice with 1X HBSS (50m ) by

y
22 U
n
o
/1
n
25 J

]

30

o -his Sheet Has Been Replaced -

i




centrifugation (1300RPM, resuspended in I X HBSS to 10 x 10[err] cells/m,
and frozen at -70[err]C until used. 25 For the experinental
condirtions, cells fromseveral frozen |lots were thawed, pel | eted by
centri fugatl on (1300RPM and washed twice with 1X HBSS. Cells wer e
then resuspended to appr oxi mately 2.0 x 10[err] cells/m . Appr oxi mately 9
to . 12-mce were i-njected with 0.10m - of the cell suspension (s.c.)
using a 1cc syringe fitted with a%g needl e; |nj ections were made-on

the animal's | eft side, 59

approxi mately md-region.. Tunors {? '% two weeks
Tunors .were exci sed and processegggg‘%hggg‘g? o %‘&Ei’% mce were
i njected aMaikecr i bgdseabove Wi thpl 67 X 1 cells M HBSS.
5 Based on prebi mfnary dosDagmgkperi mengs, it eterm 200ny of
C2B8 and 100[err] G of Y2B8(4nuses) be utilhgzed for7g§1e study. Niggty fenale
nu/ nu m ce approxi mately 10 weekegol d) wegig i nj ect ed gg the tunor
cells. Applhom mat el days later, 24 mce were assi gned to four
study groups (gpx gﬁg&?ﬁm whife attenfi®4g to maintain a

BOt § each é’up (aver ageS.gunor size,

conpar abl e tunor size distr
expressed as a product of length x w dth Ylhe tumor, ws?

approxi mately 80mfperr]). T@@nj&#sow ng .groups e. treated as
indicated via tail-vain inj@egedTs usinga 100[e 41 Ham | ton syringe
Nor mal Sal i

fitted wth a 15 259 needl e: 15
i C. 8288 (20(§f3r rlg); and 23.1

B. Y2B8 (100[err]CG)
D.. Y2B8 (100[errPC) + CHBmgA@Ol[err] @ 20 gggoups tested with C2B8
were given a second C2B8 i K} dade) on (200[1@rr] g/ nogge) squen days
after the initjal injection. Tunor measw@genents ggie nmade everpy gt wo

or three days ing a caliper.

TABLE i
Anti-Hu 1gG + LE II (continued)
08 A 74 40.1 1l
0.8 22.6 44
- 26.0 36
B %?, .9 52.2 0
145 64
30 146 64
C 22.3 35.2 13
11 239 41
as - 214. 47
. D 125 19.7 51
£, 02 87 78
. 12.9 68
40 AngAHBLE II (continued)
-Hu
IgG+ % B Lymphocyte
Normal Lymgh R - .
45 Control1l
: Axillary 65.4 25.0 -
NIagmaal 521 31.2 . ;3'54 Na
ormal Bone | na
0 Gy | |
ntrol 2 663 190 -
Conitrol 8- - 298 - 928.0 - - T %ég ) 1121‘2
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Preparation of treatnment materials were in accordance with the follow ng 25
prot ocol s: A Preparation of Y2B8 Yttrium][90]
chloride (6nCi) was transfornmed to a pol ypropyl ene tube and adj ust ed
to pH 4.1-4.4 using netal free 2M sodium acetate. 2B8-MX-DTPA 30 (0.3ng in
normal saline;, see above for preparati on%gf 2B8- MX..DTPA) .was ‘added . '
60 « and gently m xéd by vortexing. ter 15 -m-n. incubation, the.

reacti on was _ %uenched by adding 0.05 x vol ume 20nM EDTA and 0. 05X . :
vol une 2M sodi um The resslss af TablRHEviseots effecsjvecdaptasion ofBilymphwytes &rdoth ned -
by diluting 5.0[err]l of the - "_reagtjiop mxturein.2.5mM 1 x PBS’

cont ai ni ng 75ng/ m t’]H;%W'éﬁde@W{DTM?%ﬁ H“ftgf"o‘f‘)fjr\ﬂ’ﬁf that F?f BPRPUMAR PRMALES,
was acconplished b i : b i §§eo‘]‘,m] .
scintillation coc k%(%n?ﬂgea%gte&rgg%aﬁ%érh %?s ﬁ%r‘%@ﬁ%eﬂsm xture %éhog‘cany

added to 3.0nm for aithal édneRt hAgCD2O ML Wad Adt helilevedtladdifsllyadntiody err] C
until used. Specifi¢ activity 14rr0/:% at _tinme of injection) was
cal cul at ed usi ng t Fraved cells wepn QP&G‘E"P‘%P‘E‘Y“&B Ehelter treatmanty fallqwed by & magked

protein concentr atholle A iy Hodkh cdild obdfFoln 8y A1 | POy added Lo the

reaction m xture. oactivity was determ ned
using instant thin-layer chromatography. Radi oi ncor porati on was 95%
Y2B8 was diluted in fornulation buffer i mredi ately before use and
sterile-filtered (Basedluppméhiodats, thesingloHighPesagé Chimveas Anti-CD206twly/ nl ). 15

B. Preparation of B8 B8, was .prepared as descri bed above.

C2B8 vvag provi ded Befergnced abpyeqwas °°n§:$‘i§%dggﬁf‘°‘gﬂﬁg‘5‘r‘ﬁﬁf‘ °¥%H“’ﬁ‘é£ at 5.0ng/m .
Prior to injectjon #fglgb%mﬂ j j : i [m
and sterile fi ?er%h. § mqwaéd&égﬁ%bvﬁ' r{atqlggé‘%ﬁggx{d&%y%é@%s

expressed as a proshicloxioity hesaghtedawith the administrhtiornsfthattdmieric aRtibsy )&y vell
taken on the days indicated in Figure 11 (Y2B8 vs. Saline); Figure 12
(C2B8 vs. Saline);asihg efficgey of Biell depletion fromweripherabhlopd lymphomdesand-bime d

conbi nati on of v2eBaed. addisioasliy.sefasy® e abF ot iiditior et B shatanrdne
to the effects evi@ansfshtyof Hinlglehod§ BN webe’dipleted between 7 and 14 days
' 15 following treatment, a weekly dosing regimen might evidence mors eﬂ‘ica-cious
results.' Table III summarizes the results of the High Dosage Chimeric Anti-
CD20 study.
I
/I
20 ¥

/4

v
¥
"
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61 V. ALTERNATI VE THERAPY STRATECI ES Al ternative
t herapeutic strategies recogni zed in view of the foregoing exanpl es
are .evident. One such strategy enploys the use of a therapeutic dose 5 of
C2B8 foll owed within about one week with a conbination of. either 2B8 and
radi oabel ed 2B8 (eg Y2B8); or 2B8, C2B8 and, eg Y2B8; or C2B8 and, eg Y2BS.
An addi t.ional strategy is utilization 0T radiolabeled C2B8 - such a -
strategy allows for utilization of the benefits of the inmunologicaliy

active portion of C2B8 pl us those be%%associ ated with a
radi ol abel. Preferred i I . U el ar ger
circulating half-life @@é@%@rﬁégstqéf , bﬁ?e'{ljg‘ﬁ'%l(%g%’ - WJBecause-
of the ability of C2B8 to deplete B-cells, and the benefits to be
derived fromthe use of a radiol abe REEBhiade/ (er nati ve strat egy
is to treat the patient with C2B8 (ejlmtlﬁ‘er'with a gi n(gige dose or nultiple
doses) such that mg% i f s peri phgyalaB.cpdss hayegaeen deplst ed.
This 15 would then be fol Towed with the use of radiol abel ed 2B8; because
of the depletion [nguind! lperphoedeal B cells, the radiol abel ed 2B8 stands an
i ncreased chat@e of targeting tunor cells. lodine [131] |abeled 2B8 is
preferably utilizBd, given9.fe33 types oft8results repbdted in Bhe

literature with this |abel (see Kam nski). An alterﬁ%tive prgljference
i nvol ves the use Bf a radi 8-@b8Bed 2B8 (or 8888) first if2an 20 fort to

‘increase the rngability a tunmor, folloyed by single-qr multigle
treatnents V\Agﬁ EBS; t he $41?er§t° of this strategy is to f’%crease ?é]e

chances of tiye C2B8 i ethihkng both outgi de and insi@e the tygor nass.
A further strat egi;/i inélsd?vté%'bt he use of t]"chermt her apeuti c agenst in
conbi nation with C2B8. These strategies include so-called "staggered"
treatnments, igp tW th 25 chenot herapeutic agent, followed by
treatment with C2B3, folTowed by a repetition of this protocol.
Alternatively, ingtial treggres3 with a single or malsti pl e dees of
C2B8, thereafter followed wth chenotherapeutic treatenent. is viable.
Preferred chenot hBrapeuti c4la8eB80s i ncl ude, B3t are not |R&ited to22
25
G 363 08 14 : 14 36
H 25.6 44 4.3 44 36

30 8Indicates population stained with Leu 16.

bIndicates double staining population, positive for surface IgM cells and chimeric
antibody coated cells.

_ 35 cIndicates total population staining for chimeric antibody including double
£ ' setﬁl;ning surface IgM positive cells and single staining (surface IgM negative)
P :

. dDays after injection of final 16.8 mg/kg dose.
4 .

Both animals evaluated at 22 days post treatment cessation contained less than
5% B cells, as compared to 40% in control lymph nodes (see, Table II, supra).
Similarly, in the bone marrow of animals treated with chimeric anti-CD20
antibody, the levels of CD20 positive cells were less than 3% as compared to 11- _
45  15%in the normal animals (sce, Table I, supra). In the hnimalg evaluated at 36
diys ;;ost tre'aém.ént t:esa.a.ticn'a,r one of th§ .anima_ls (H) had 'ap-proxix-r;ntély 12% B
colls in the lymph node and 4.4% B calls in bone marrow, while the other (G) had
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62 ~cycl ophl spham de; doxorubicin: vineristine; and predni sone, See

Armtage. J.0O et al ., Cancer 50:1695 (1982), incorporated herein by
ref erence. The foregoing alternative therapy strategies are not
intended to be limting, but 5 rather are presented as being
representative. . VI. DEPCSI T | NFORVATI ON Anti -CD20 in TCAE
8 (transforned in E. coli for purposes @6 deposit) was 10 deposited with
the American Type Culture Collection (ATCC), 12301 Parktawn Drive,

Rockvi Il e, Maryland, 20852, under the provisions of the Budapest Tre
~for the Internati ofRAroN@atyn iR rellasn thiedyPEpSe ?3#0'%H'§ﬁqﬁﬁﬁi"§'ﬁ?“fgﬁ‘zt he
Pur pose . of Patent ¢ed T ﬁug{&q Ine BEata¥nlbtiont NE€ M Croor gani sm was
tested by the ATCCHotn Nog{ec%%eer 9, g%Z,:Eacn‘d d%ttel?nm' ned to be viable on that
15 date. The ATCC has assigned this mcroorganismfor the follow ng ATCC
deposi t nunber: ATCC 69119 (anti-CD20 in TCAE 8). Hy%dorra 2B8 was
deposi t ed vm'th“l’%ﬂﬁﬁf%""mgxézwi'g%"fodé‘(‘“t at lop P& %ns of the
Budapest Treatys jmmdftfogidafihiakiite/ chifnerR AnOLEI20 RadAS SRt BFiTipBAShe? R blodye

25, 1993 and the ATCC has assigned this hybridoma the foll ow ng ATCC
deposit nunber: HEBtdlB&pletidd ih/primatés. The/data plso indicates tha/ signifigant dépletidn/of / /
63 G S E LI STI 1 NERAL

| NFORVATI ON B cell populations was atli_—l'ngéJve Ci:Epen'p erla\ﬁympﬁ noées)and%%ne marrow

when repatitive high doses of the antibody were administered. Continued follow-
up on the test animals has indicated that even with such severe depletion of

10 peripheral B lymphocytes during the first week of treatment, no adverse healith
effects have been observed. Furthermore, as recovery of B cell papulation was
observed, a conclusion to be drawn is that the pluripotent stem cells of these

primates were not adversely affected by the treatment.

15 B Clinical Anglvsisof C2R8
i Phase VI Clinical Trial of C2B8: Single Dose Tt Study
 Fifteen patients baving histologically documented relapsed B cell
lymphoma have been treated with C2B8 in a Phase I/IT Clinical Trial. Each
patient received a single dogse of C2B8 in a doge-escalating study; there were
20  three patients per dose: 10mg/mZ; 60mg/m?; 100mg/m2; 250mg/m2 and
500mg/m2. Treatment was by i.v. infusion through a.n 0.22 micron in-line filter

A

with C2B8 being diluted in a final volume of 250cc or a maximal concentration of
1mg/m!} of normal saline. Initial rate was 50cc/hr for the first hour; if no toxicity

was geen, dose rate was able to be eséalat_ed to a maximum of 200cc/hr.

Toxicity (as indicated by the clinician) ranged from “none”, to "fever” to
“moderate” (two patients) to “savere” (one patient); all patients completed the
therapy traatznent; Peripheral Blood.Lymphocytes were analyzed to determine,
inter alia, the imp_agt of G2B8 on T-colls and B-cells. Con'éist_ent_ly for all
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(i) APPLICANT: Darroll Anderson, Nabil Hanna, John Leonard,
Rol and Newman and Mtchell Reff and WIIliam H.

Rastetter 10 (ii) TITLE OF I NVENTI ON: THERAPEUTI C APPLI CATI ON OF
CH MERI C AND RADI OLABELED ANTI BODI ES TO
HUVAN B - : LYNPHCﬁYTE RESTRI CTED 15

DI FEERENTI ATI'ON ANTI GEN FO? 5’ - TREATMENT o
B CELL LYMPHOVA (iii) NUVBER 3¢ . SEQUENCES: 8 20° (iv)
CORRESPONDI NG ADDRESS: - (A) ADDRESSEE: C Phar nmaceutj cal s
Cor por at i on patients. Per{pBpral SIREEE Lymphocytey 1‘@"#@%‘ pfkeskigion with

(B COUNTRY: USAZBS and ch depletiqryyas mpjstathed B/ b iggas ol ed edibr 115
COVPUTER READABLE FORM 30 : (A) MEDI UM TYPE: Diskette, 3.5

inch, 1.44 M (B) COWPUTER Maci nt osh ' (O
OPERATI NG SYSTEM O¥S.d2B6nt (raceiving 100mg/¢ Bj CHREI Pyidmezed o Rartis R 4spousedo $hQ 35

() T LR ot L A

ATTORNEY/ AGENT | NEFMAcER- diameters of all measuraBle indiditby: leBusigiasiag fHeabaikhd.
Jr. 45 (B) REGQ STRATI ON NUMBER: 34, 787 O
REFERENCE/ DCI:KET hivBedeks, during Wh.lcl'( n«#ﬁqgﬁﬁmmwﬁm np RESEN\RIsORs may0

(A TELEPHONE: E;xlxlga)rgeS)SEt l%g.f?toone other patient (recei m)g 5-55 gﬁn’aés evgdglecg d ‘SEIQno%?SO

Responss to the C2B8 treatment (reduction of less than 50% but at least 25% in
10  the sum of the products of the two longest perpendicular diamerers of all |
measurable indicator legions). For presentational efficiency, results of the PBLs
are se't forth in Figure 14; data for the patient evidencing a PR is set forth in
Figure 14A; for the patient evidencing an MR, data is set forth in Figure 14B. In

Figure 14, the following are applicable: -#- =Lymphocytes; = = CD3+ cells

15 (T cellQ; o = CD20¥ cells; ~@- =CD19* cells; “©-=Kappa; -2~ =lambda;
and —& = C2B8. As evidenced, the B cell markers CD20 and CD19, Kappa
and Lambda, were depleted for a period in excess of two weeks; while there was
& slight, initial reduction in T-cell counts, these returned to an approximate

base-line level in a relatively rapid time-frame.

A ]

20 |
Patients having histologically conMed B cell lymphoma with

measurable progredsive disegsé-axe eligible for this study which is separated into
two parts: in Phage [, consisting of a dose escalation ﬁo characterize dose

25  limiting toxicities and determination of biologically active tolerated dose level,
groups of three patients will receive weekly i.v. infusions of C2B8 for a total of
four (4) séparate infusions. Cumuiative dose at each of the three levels will be as ,- |

- follows: 500mg/m ? (125mg/m2finfusion); 1000mg/m?2 (250mg/m2hinfusion);
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64 (2) | NFORMATI ON FOR SEQ I D NO. 1: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH 8540 bases

(B) -TYPE: nucleic acid (C) STRANDEDNESS: single

(D "TOPOLOGY: circular 10 (ii1) MOLECULE TYPE: DNA (genomi c)
(iii) HYPOTHETI CAL: yes 15 . (i v)58ANTI SENSE: no. (1x)
SEQUENCE DESCRI PTION; .SEQ-I D NO " 1: . GACGTCGCGG CCCCTCTAGG
CCTCCAAAAA AGCC'IC':AC%TCA CTACTTCT AATAGCTCAG ©. 60 20 I. eztilGGCC(:iGtQ\GC?
GGCCTCGGECC TCTHCAPARMg @cmplonaxilyrestystoleratoiylose is defin :
ATGGITGCTG ACTAART M o
ATGGTTGCTG ACTAA ! %%‘W@“ HERRT 309 540
GACTTTCCAC ACCTCGRLGG ] R PHAGAT AT T JRAT T 40 G Bllical 00
GGGGAGCCTG CCGACTTT AAC TGACACACAT TCCACAGAAT TAATTCCCCT 0 30

AGTTATTAAT AGTMEGAMmeQMtHEA@ﬁWﬂAmWﬁATmhm four 20
GTTACATAAC TTACGGTAAA TGGCCCGCCT GGCTGACCGC CCAACGACCC CCGCCCATTG 480 35
ACGTCAATAA TGRCGHAIESP! $EBBATAGTA ACGCCAATAG GGACTTTCCA TTGACGTCAA 540
TGGGTGGACT ATTTACGGTA AACTGCCCAC TTGGCAGTAC ATCAAGTGTA TCATATGCCA 600
AGTACGOCCC CTATTGACGT CAATGACGGT AAATGGOCCG CCTGGCATTA TGOCCAGTAC 660 40
ATGACCTTAT GGGACTVTCCCOME XOC2B3ANIEYZES CGCTATTACC 720
ATGGTGATGC GGTTTTGGCA GTACATCAAT- CGGOGTGGAT AGGGGTTTGA CTCACGGGGA 780 45
TTTCCAAGTC TCCACCCCAT TGACGTCAAT GGGAGTTTGT TTTGGCACCA AAATCAACGG 840

COGTGLOAGS TCTATATAMCA GABREEEatherRtarEame ORKE SRR ICBIENE S 000 &
CATCACAGAT CTGT CAR i sehPHeT idse SEmbRAGRIE GedURITa TRIGY, G TIo TSpFaomaldiR0

10 wesks old) utilizing a B cell lvmphoblastic tumor (Ramos tumor cells). For

comparative purposes, additional mice were also treated with C2B8 and Y2B8.

Ramos tumor cells (ATCC, CRL 1596) were maintained in culture using RPMI-
15 1640 supplementt‘ed with 10% fetal calf serum and glutamine at 37°C and 5%

: éOz. Tumors were initiated in nine female nude mice approximately 7-10 weeks
old by subcutaneous injection of 1.7 x 106 Mos cells in a volume of 0.10m!
(HBSS) using a lec syringe fitted with 25g needle.. All animals were
manipulated in' a laminar flow hood and ell cages, bedding, food and water were

20 autoclaved. Tumor cells were passaged by excising tumors and passing these
| through a 40 mesh screen; cells were washed twice with 1X HBSS (50ml) by
centrifugation (1300RPM), resuspended in IX HBSS to 10 x 106 cells/ml, and
frozen at -70°C until used.

25  For the experimental conditions, cells from several frozen lots were thawed,
pelleted by centrifugation (1300RPM) and washed twice with 1X HBSS. Cells
| were then resuspended to approximately 2.0 x 106 cells/ml. Approximately 9 to
12 mxce were uuected thh 0.10m! of the cell suapension (s.c. ) usmg a Icc syringe

fitted thh a 25¢ needle; injections were made on the animal's 'leﬂ: sxdc,
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CTCCCAGGTG CACGATGTGA TGGTACCAAG GTGGAAATCA AACGTACGGT GGCTCCACCA 1080 55
TCTGTCTTCA TCTTCCCGCC ATCTGATGAG CAGTTGAAAT CTGGAACTGC CTCTGTTGTG 1140
TGCCTGCTGA ATAACTTCTA TCCCAGAGAG GCCAAAGTAC AGTGGAAGGT GGATAACCCC 1200
CTCGAATCGG GTAACTCCCA GGAGAGTGTC ACAGAGCAGG ACAGCAAGGA. CAGCACCTAC 1260 60
65 - "~ AGGTTCAGCA GCACCCTGAC GCTGAGCAAA GCAGATTACG AGAAACACAA
AGTATACCCC 1222 TGCCAAGT CA S3CCATCAGEG CCTGAGCTCG ‘CCCGTTACAA
ACACCTTCAA CAGGGTACAC 1332. 5 TGTTGAATTC AGATCCGTTA ACGGTTACCA -
ACTACCTAGA CTGGATTCGT GACAACATGC 1440 ' GGCCGTGATA TCTACGTATG
ATCAGCCTCG ACTGTCepprpx@Trely raidargicaCRinuFedaveloped rpapproximately OFg $&SGCCT

CCCCCGTGCC TTCCTTGACC CTCGAAGGT C TGTCCTTICC 560, 10 . .
TAATAAAATG AGGAAA%A é@’%ﬂ‘&ﬁéﬁf‘f%ﬁq %EA;&@FO%P "eﬁt%g ?%‘]F inyesing
GOEGTGEEEC. ACGACARL Ak ot 68 devieh EME et A t‘)‘@&%ﬁ@@éaTGCT GGGGAT 1680
15 GCGGTGEGECT CITATGGAACC AGCTGGECT CGACAGATAT GCCAAGTACG CCCCCTATTG

1740 ACGTCAATGA CGGTAAATGG CCCGCCTGEG ATTATGCCCA GTACATGACC
TTATGGGACT 1800

TACCATGOTG ATGBGGRHE: o Aigin ’Wﬁ@ﬁ%’éﬁﬁ%}%ﬁa&%ﬁ

TTGACTCACG GGGATTEZE8 2AST00ALT288 1231 be utilized for W&I@%e

TTGTTTTGEC ACCAAAATCA ACGGGACTTT CCAAAATGTC 1980 : AACAACT C
CGCCCCATTG ACCCAARi GG nGEitdelyQ 0 MaERCIDT @B e GHSTFd” 'WmiAhe t@ereells.
TAAGCAGAGC TGGEGTACGIC CTCACATT GATCAGCA CTGAACACAG ACCCGICGAC 2100

Approximately ten days later, 24 mice were assigned to four study groups (six

mice/group) while attempting to maintain a comparable tumor size distribution
10  in each group (average tumor size, expressed as a product of length x width of

the tumor, was approximatsly 80mm2). The following groups were treated as

indicated via tail-vain injections using a 100ul Hamilton syringe fitted with a

25g needle:
15 A Normal Saline
B.  Y2B8(100uCi) -
C.  C2B8(200ug); and
D.  Y2B8 (100uCi) + C2B8 (200ug)

20  Groups tested with C2BS wers given a second C2B8 injection (200§tg/mouse)
geven days after the initial injection. Tumor measurements were made every two

or three days using a caljper.

Preparation of treatment materials were in accordance with the following

25 protocols:

A Prepgration of Y2B8
Yrtriom-{90) chloride (6mCi) was transformed to a polypropylene tube and
adjusted to pH 4.1-4.4 using metal free 2M sodium acetate. 2B8-MX- D'I‘PA
30 (0.3mg in.normal saline; see above for preparancm of 2B8-MX- DTPA) was added
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ATGGGITGGA GCCTCATCTT GCTCTTCCTT GICGCTGITG CTACGCGTGI CGCTAGCACC 2160 30
AAGGGCCCAT CGGTCTTCCC CCTGGCACCC TCCTCCAAGA GCACCTCTGG GGGCACAGCG 2220
GCCCTFGEECT GCCTGGTCAA GGACTACTTC CCCGAACCGG TGACGGTGIC GIGGAACTCA 2280

35 =~  GGCGCCCTGA CCAGCGGCGT GCACACCTTC CCGGCTGTCC TACAGTCCTC AGGACTCTAC
2340 TCCCTCAGCA GCGTGGTGAC CGI'GCCCTCC AGCAGCTTGG GCACCCAGAC
CTACATCTGC 2400 © - AACGTGAATC ACAREGCCCAG CAACACCAAG GTGGACAAGA
AAGCAGAGCC CAAATCTTGI 2460 40 - GACAAAACTC ACACATGCCC ACCGT GCCCA

GCACCTGAAC TCCT CAGIC 2520
CAAGGACACC CTCATGA @CP %&&%@l&éﬁ&ws mfswc%[@" the "’#‘t%t‘i@"(%rec;
TGGACGTGAG CCA

%h@@‘ﬁgﬁﬁ?ﬂﬁ%ﬁ AGREAA T TS 6052 640m 96i0me 20 sodiym

GGCGTGGAGG TGCAT CCCCEEGAGG AGCAGTACAA CAGCA
CGTGTGGTCA GCGT CCReA@:CBAGTRAGAY GACBMITION® a3 GanrhBiaed Ay GlAGTAE0MGS the 760

TGCAAGGTCT CCAACAAAGG CCTCCCAGCC. CCCAT
GGGCAGCCCC GAGAACCﬂtR%@fﬁPAU&d?@#&@@W‘&@%#@EWW%SO
55 AACCAGET Cirfépal s TS ldaelthiy Wad Hecdm SITAAEC b ad GhicA0T] 10B0RBEECAG

2940 TGGGAGAGCA ATGGGCACCC GGAGAACAAC TACAAGACCA CGCCTCCCGT
GCTGGACTCC 3000 Ecolume™ samtitiationeaktait TTiegTonRinden s iha B dvenaOTERGAGA

GCTGTGACA ACCACTARSRY tedAtmldemmylationyalier. herle Rl snd giared s chrdtCcensiaeec.

TOOTCAGAC. ATECOCE CRE L CAPA R injocdi bns alewlated wsingthe ) 1 *°
radioactivity concentration and the calculated protein concentration based upon

10 the amount of antibody added to the reaction mixture. Protein-associated
radioactivity was determined using instant thin-layer chromatography.
Radioincorporation was 95%. Y2B8 was diluted in formulation buffer
immediately before use and sterile-filtered (final radicactivity concentration was
1.0mCi/ml).

15
B.  Preparation of C2R8 _

C2B8 was prepared as described above. C2B8 was provided as a sterile
reagent in normal saline at §.0mg/ml. Prior to injection, the C2B8 was diluted in
normal saline to 2.0mg/ml and sterila-filtered.

20
. G Results
Following treatment, tumor size was expressed as a product of length and

oava

width, and measurements were taken on the days indicated in Figure 11 (Y2B38
vs. SaIine);.Figure 12 (C2B8 vs. Saline); and Figure 13 (Y2B8 + C2B8 vs. Saline).

25 Standard error was also determined.
As indicated in Figure 13, the combination of Y2B8 and C2B8 exhibited

tumoricidal effects comparable to the effects evidenced by either Y288 or C2BS.
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GOCAGCCATG TGTTGTTTGC COCTCCGOCG TGOCTTCCTT CACCCTGGAA GGTCCCACTC 3300
CCACTGTCCT TTCCTAATAA AATGAGGAAA TTGTCTGAGT TTGTCTGAGT AGGTGTCATT 3360
CTATTCTGGG GGGTGGGGTG GGGCAGGACA GCAAGGGGGA GGATTGGGAA GACAATACCA 3420
10 ~ GOCATGCTGG GGATGCGGTG GGCTCTATGG AACCAGCTGG GGCTCGACAG CGCTGGATCT
3480 CCCGATCOCC AGGTTTCCTT CTCAATTTCT TATTTGCATA ATGAGAAAAA
AAGGAAAATT 3540 AATTTTAACA CCAATTCAGT AGTTGATTGA GCAAATGOGT
TGCCAAAAAG GATGCTTTAG 3600 AGACNGTGTT CTCTGCACAG ATAAGGACAA
ACATTATTCA GAGGGAGTAC CCAGAGCTGA 3660 GACTCCTAAG CCAGTGAGTG
GCACAGCATT CTAGGGAGAA ATATGCTTGT CATCACCGAA 3720 20 GOCTGATTCC
GTAGAGCCAC ACCTTGGTAA GGGCCAATCT GCTCACACAG GATAGAGAGG 3780
GCAGGAGOCA GGGCAGAGCA TATAAGGTGA GGTAGGATCA GTTGCTCCTC ACATTTGCTT 3840
CTGACATAGT TGTGIT G.-CTT GC GATTTCGOGT 3900 25
CAAACTTGAC GGC?AT%TW%% - TGCCATCATG 3960
GTTCGACCAT TGAACTGCAT CGTCGCCGTG TCCCAAAATA TGGGGATTGG CAAGAACGGA 4020
30  GACCTACCCT GGCCTCCGCT CAGGAACGAG TTCAAGTACT TCCAAAGAAT GACCACAACC
4080 TCTTCASTSRa AMIREANRGA: SANERECREGEATRATGHOT A’ (BEAARGIGT G
CTTCTCCATT 4140 GAGAAGA ATCGACCTTT AAAGGACAGA ATTAATATAG
TTCTCAGTAG AGAARKARRlap are 36 ne such stratpgxemuieyatheRErpEhere PPy TdFTGCC
AAAAGTTTGG ATGHF GeRE fol DA Withi dbout ddWeek with a cofbiNatiOR ORI EBSGRAAG
TAAAGTAGAC ATGGTTTGGA TAGTCGGAGG CAGITCIGIT 4320 40 TACCAGGAAG
CCATGAATCA ACCAadliGaizd2BRAeGT TIBA); T2BEC2RA@ndECI2RECAGC B3 384 ey Y2BS.

GAATACCOAG CUoRBcRdNesmmlsiesifer g Baessa ot oo GO KA x SshaPrRSRK 4500 45
CratacaTtT TR ARG AR fnod fimiiplbetly ST 4o
50 TTCTAGT 0288 G ihodeBecreflth @i dotistddiwith @'chdiclabél. Gréfetied Thdiolabild CGAACG

4680 TGCCACTCCC ACTGTCCTTT, GCTAATAAAA TGAGGAAATT GCATCGCATT
GTCTGAGTAC10 sinpinde yttrium-SggiveaalreriareesFireniatinghalflifsof 2B yemsdwncAGe

AACEEEACG ATT A Entibodi¥ 5. Because of che ability of C2B8 to deplete B-cells, and the

beneﬁ_ts to be derived from the use of a radiolabel, a preferred alternative

-strategy is to treat the patient with C2B8 (either with a single dose or multiple
dosges) such that mosz, if not all, peripheral B cells have been depleted. This
15 would then be followed with the use of radiolabeled 2B8; because of the depletion
of peripheral B cells, the radiolabeled 2B8 stands an incredsed chancs of
targeting tumor cells. Iodine [131) labeled 2B8 is preferably utilized, given the

oty

't}'pes of results reported in the literature with this label (see Kaminski). An
alternative preference involves the use of a radiolabeled 2B8 (or C?Bh) firstinan

20  effort to increase the permeability of a tumor, followed by single or multiple

| ~ treatments with C2B8; the intent of this strategy is to increase the chances of
the C2B8 in getting both outside and inside the tumor mass. A further strategy
involved the use of chemotherapeutic agenst in combination with C2BS. These
strategies include so-called "staggered” treatments, ie, treatment with

25 chemotherapeutic agent, followed by treatment with C2B8, followed by a
rapetition of thig protocol. Alternatively, initial treatment with a singleor -

| muitipla doses of C2B8, thereafter followed with chemotherapeutic treatement,

is viable. Preferred chemotherapeutic agents include; but are not limited to:

-
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CAATAGCAGG CATGCTGEEG ATGCGGTGEG CTCTATGGAA CCAGCTGEEG CTCGAGCTAC 4860
TAGCTTTGCT TCTCAATTTC TTATTTGCAT AATGAGAAAA AAAGGAAAAT TAATTTTAAC 4920

60 . ACCAATTCAG TAGITGATTG AGCAAATGCG TTGCCAAAAA GGATGCTTTA GAGACAGTGT
4980- TCTCTGCACA GATAAGGACA AACATTATTC AGAGGGAGTA CCCAGAGCTG )
AGACTCCTAA 5040 6 67

2
GCCAGTCAGT GGCACAGCAT TCTAGGGAGA AATATCCTTG TCATCACGGA -AGCCTGATTC 5100
CGTAGAGCCA CACCTTGGTA AGGGGCAATC TGCTCACACA GGATAGAGAG GGCAGGAGCC 5160
5 AGGGCAGAGBGl mm&wm&rﬁﬁiﬁm @ERn{3EATIEFBCHi BET.JMEATAG

5220 ) gT mc GAT AT TGAACAA GATGGATTGC
ACGCAGGTTC 52802 “@ncero rmﬁ% ARPCCC CTATGACTGG

GCACAACACA CAATCGGCTG 5340 10 CTCTGATGCC GOCGTGTTCC GGCTGTCACC
GCACGGGOGG COGGTTCTTT TTGTCAAGAC 5400 CGACCTGTCC GGTGCCCTGA
ATGAACTGCA GCACGATEE for i DRCREFAT GARSRPY Gleategies dfihot itended to be HEAGAGERGC
GTTCCTTGOG GTTCCTTGOG CGACGTTGIC ACTGAAGCGG GAAGGGACTG 5520

GCTGTATTCC GGC(%XX G% 2 BEpEented A BYBEEAREIRRMMP CACCTTG CTCCTGCCGA 5580
GAAAGTATCC ATCATGGCTG ATGCAATGCG GOGGCTGCAT ACGCTTGATC CGGCTACCTG 5640 20
CCCATTCGAC CACCAAGCGA AAGATGGCAT CGAGCGAGCA CGTACTCGGA TGGAAGCCGG 5700

TCTTGICGAT CACGATERTC DEPOSTRANEORMATIONGG CTCGCGCCAG AAGAACTGIT 5760
25 CGCCACGCTC AAGGCGCGCA TCCCGGACGG CGAGGATCTC CTCGTCACCC
ATGGCCATGC 5820 CTGCTTGCCG AATATCATGG TGGAAAATGG CCCCTTTTCT .

GATTCATOG ACTGTGGCCGAM:—@BQO in TCAE 8 (transformed in E. coli for purposes of deposit) was
10  deposited with the American Type Culture Collection (ATCC), 12301 Parklawn
Drive, R;ckville, Maryland, 20852, under the provisions of the Budapest Treaty
for the International Recognition of the Deposit of Microorganisms for the
Purpose of Patent Procedure (“Budapest Treaty™). The microorganism was
tested by the ATCC on November 9, 1992, and determined to be viable on that
15 date. The ATCC has assigned this microorganism for the following ATCC depeosit
number: ATCC 69119 (anti-CD20 in TCAE 8). Hybridoma 2B8 was deposited
with the ATCC on June 22, 1993 under the provisions of the Budapest Treaty.
The viability of the culfun was determined on June 25, 1993 and the ATCC has
assigned this hybridoma thé following_ ATCC deposit number: HB 11388.
2 / ' '
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GCTGGGIGIG CCGGACCCCT ATCAGGACAT AGCGITGECT ACCCGTGATA TTGCTGAAGA 5940 30
GCTTGECCCC GAATCCGCTG ACCCGCTTCCT CGIGCTTTAC GGTATCGCCG CTCCCGATTC 6000
GCAGCGCATC CCCTTCTATC GCCTTCTTGA CGACTTCTTC TGAGCGGGAC TCTGEGEGITC 6060

35 - GAAATGACCG ACCAAGCGAC GCCCAACCTG CCATCAGGAG ATTTCGATTC CACCGCCGCC
6120 TTCTATGAAA CGITGGEGIT CGGAATCGIT TTCCGGGACG CCGGCTGCAT :
GATCCTCCAG 6180 - CGGGGGGATC TCABGCTGGA GITCTTCCCC- CACCCCAACT
TGTTTATTGC AGCTTATAAT 6240 40 - GGTTACAAAT AAACCAATAG CATCACAAAT -
TTCACAAATA AAGCATTTTT TTCACTGCAT 6100 TCTAGITGIG GITTGTCCAA
ACTGATGAAT CTATCTTATC ATCGICTGGAT CGCGECCCCG 6360 45 ATCCCGTCGA
GACGCTTGECG TAATGATGGT CATAGCTGIT TCGTIGT GERUENCESLTSIING 6420 .
CGCTCACAAT TCCACACAAC ATACGAGCCG GAAGCATAAA GTGTAAAGCC TGGGGTGCCT 6480
AATGAGTGAC CTAACTCACA TIAATTCGCT TGCGCTCACT CCCCGCTTTC CAGTCGGGAA 6540 50

ACCTGTCGTG CCAGETGHEAT ENFRRMATIONC GGGGAGAGEC GGTTTGCGTA 6600
TTGGOCCCTC TTCCGCTTCC T OGG 6660
GACCCCTATC ACCTCACTCA XX@%@%&&W e ,‘,‘,“g%é,g
CAGGAAAGAA CATGCAGCA AAAGGCCAGC AAAACEREEeicCAACCGTAAA eeuee 80

TGCTGCCGIT TTTOBLATACG CTCCCCCCCC CTGACGAGCA TCACAAAAAT CGACCCTCAA 6840
CTCACACGTG GCGAAACCCG AQAGISTLETORINEENRMIN: FHERANEUTICAFFISNTION 6800
CCCTCGIGCG CTCTCCTGIT CCGACCCTGG CGCTTACCGGCHIMERIGAIND BADIOLEABBLED 6960

68 CTTCGCGAAC CCTGGCGGTT TCTCAATGANTIBADIES CONMAN BTCAGT
TCGGTGTACC 7020 LYMPHOCYTE RESTRICTED
15 : DIFFERENTIATION ANTIGEN FOR

TREATMENT OF B CELL LYMPHOMA
(i) NUMBER OF SEQUENCES: 8

20 (iv) CORRESPONDING ADDRESS:
(A) ADDRESSEE: IDEC Pharmaceuticals Corporation
(B) STREET: 11011 Torreyana Road
(©) CITY: San Diego
25 (D) STATE: California
(E) COUNTRY: USA
* 2z 92121

(v} COMPUTER READABLE FORM:

(A) MEDIUM TYPE: Diskette, 3.5 inch, 1.44 Mb
(B) COMPUTER: Macintosh

(C) OPERATING SYSTEM: MS.DOS

(D) SOFTWARE: Microsoft Word 5.0

(vi) CURRENT APPLICATION DATA:
()  APPLICATION NUMBER:
(8) FILING DATE:
40 (C) CLASSIFICATION:
(viii) ATTORNEY/AGENT INFORMATION:
- (A) NAME: Burgoon, Richard P. Jr.
45 (B) REGISTRATION NUMBER: 34,787
(©  REFERENCE/DOCKET NUMBER:
(x) TELECOMMUNICATION INFORMATION:

‘50. (A TELEPHONE: (619) 550-8500
o e (B) TELEFAX: (619) 500-8750

30

35
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TCGITCCCTC CAAGCCTGEEC TCTGIGCACG AACCCCCCGT TCAGCCCCAC CGECTGEEEGT 7080
TATCCCCTAA CTATCGICTT GAGICCAACC CGGTAAGACA CGACTTATCG CCACTGGCAG 7140
CAGCCACTGG TAACAGGATT ACCAGAGCCA CCTATGTAGG CGGTCCTACA GAGITCTTGA 7200
10 - AGIGGTCCCC TAACTACCCC TACACTAGAA CCACAGTATT TGGTATCTGC GCTCTGCTGA

7260. .~ ACCCACTTAC CTTCGGAAAA AGAGTTGGTA GCTCTTGATC CGGCAAACAA
ACCACCGCTG - 7320. - GTACCCCTGG TITTTTTGIT TGCAAGCAGC AGATTACGCC
CAGAPAAAAA GGATCTCAAG 7380 - RAGATCCTTT GATCTTTTCT GATCTTTTCT
ACGGGGTCTG ACGCTCAGTC GAACGAAAAC TCACCTTAAG 7440 CGATTTTCGT
CATGAGATTA TCAAAAMDIGA INEORMATION FORGERIPINOAATTAAAAAT 7500 20
GAAGTTTTAA ATCAATCTAA AGTATATATG AGT ACACT TACCAATGCT 7560
TAATCAGTGA CCTATC oAz ENC éﬁ%‘%&“ CCATA GTTGCCTGAC 7620
TCCCCGTCCT GTABATAACT A L ATCTGEOOCC AGTGCTGCAA 7680
25 TGATACCGCG AGA ?,‘ACATTTATC AGCAATAAAC

CACCCACCCG 7740 - R9SAbGGTe CCTCCTGCAA CTTTATCCGC
CTCCATCCAG TCTATTAATT  780M) 3wopowcmamil@m AGCYAGAGTA AGTAGTTCGC
CACTTATAG TTT@®IGCAAC GTTGTTGCCA 7860 TTGCTACAGG CATCGTGGTG
TCACGCTGGT CGTTTGGTAT (SGCTMORECULE IR NA (gerpmye) CCCAACGATC
AAGGCGACTT ACATGATCCC CCATGTTGIG. CAAAAAAGCG GTTAGCTCCT 7980

TCCCTCCTCC GATCGTTGTC (aibA B R A YeACT GTTATCACTC ATGGTTATGG 8040
CAGCACTGCA TAAITCTCTT gmgﬁTCCGTAAG ATGCTTTTCT GTGACTGGTG 8100
40 AGTACTCARC CAAGF BY CTATGCGGCG ACCGAGTTGC TCTTGOCCGG

8160 CGTCAATQ&SE m BT AAAAGTGCTC
ATCATTGGAA 8220 m g@ CT CAAGGA "TCTTACCCCT

GTTGAGATCC ACTTCGATésEs1c8es3CectBracs corccanA\NEEAETHEL cTAESAGGLAABGTISAS CTTEAG
CATCTTTTAC TTREACCAGC GITTCIGGGT 8340 - GAGCAAAAAC AGGAAGGCAA
AATGCCGCAA AAAAGGGASTCSAAMGCERISRESSCILTRAITMAT TAAMAKNT TEIFCACCTN EERTARSFEAT 120

ACTCTTCCTT TT 'CAAT% %%%%J ERG YR Eochodaked GldahoTTdd @BacossacT 180
TGAGCGGATA CATATTT TTAGA AAAATAAACA AATAGGGCTT CCGOGCACAT 8520

TTCCCCGAAA AGEBCCAGITETTCCTG ACTANTTGAG ATGCATGCTT TGCATACTIC TGCCTGCTGS GGAGCCTGGG 240 3540

55 (3) I NFRMALL QR JEBemEQrbkddeiTke fcatscatac Trrocamacr Tetoceraer 300

GGGSAGCCTG GSGACTTTCC ACACCCTAAC TGACACACAT TCCACAGAAT TAATTCCCCT 360

30 - :
AGTTATTAAT AGTAATCAAT TACGGGSTCA TTAGTTCATA-GCCCATATAT GGAGTTCCCC 420

| GTIACATAAC =TACGGTAAA TGGCCCGCCT GGCTGACGOC CCAACGACCE CCGCCCATIG 480

35 ACGTCAATAA TGACGTATGT TCCCATAGTA ACCCCAATAG GOACTTTCCA TTGACGTCAA 540
TGGGTGGACT ATTTACGGTA AACTGCCCAC TTGGCACTAC ATCAAGTGTA TCATATGCCA 600
AGTACGCCCC CTATTGACGT CAATGACGGT AAATGGCCCG CCTGGCATTA TGCCCAGTAC 660

40 : .
' ATGACCTTAT GSSACTTTCC TACTTGGCAG TACATCTACG TATTAGTCAT CGCTATTACC 720

Fo i

ATGGTGATGE GETTTIGGCA GTACATCAAT GGGCGTGGAT AGCGGTTTGA CTCACGSGGA 780
45 TTTCCAAGTC TCCACCCCAT TGACGTCAAT GGGAGTTTGT TTTGGCACCA AAATCAACGG 840
GACTTTCCAA MTIGTCSTAA CAACTCCGEC CCATTGACGC AAATGGGCGG TAGGCGTGTA 900
' CGGTGGGAGG TCTATATAAG CAGAGCTGGG TACGTGAACC GTCAGATCGC CTGGAGACCC 960
% CATCACAGAT COCTCACCAT GAGGGTCCCC GCTCAGCTCC TGGGGCTCCT GCTGCTCTGG 1020
CTCCCAGGTG CACGATGTOA TGGTACCAAG GTGGAAATCA AACGTACGST GGCTGCACCA 1080
§5 TCTGTCTTCA TCTTCCCGCC ATCTGATAAG CAGTTGAAAT CTGGAACTGS CTCTGTTCTG 1140
TGCCTGCTOA ATACTTCTA TCCCAGAGAG GCCARAGTAC AGTUGAAGGT GGATAACCCC 1200

CTCCMTCGG G‘AAC‘!CCCA GGAGAGTATC ACAGAGCAGG ACAOCMGGA CAGCACCTAC 1260
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60 (1) SEQUENCE CHARACTERI STI CS: (A) LENGTH:

9209 bases 69

(B) . TYPE: nucleic acid (C) STRANDEDNESS: single

(D) ~ TOPOLOGY: circul ar 5 (ii) MOLECULE TYPE: DNA (genonic)
(iii) HYPOTHETI CAL: yes (iv) ANTI-SENSE: no 10

(i x).. SEQUENCE DESCRI PTI ON: SEQ DNO. 2: GACGTCGCGG CCCCTCTAGG

CCTCCAAAAA AGCCTCCTCA CTACTTCTGG AATAGC%@S 60 15 AGGCCGACEC

GGCCTCGGCC TCTGCATAAA TAAAAAAAAT TAGTCA \ TGCATGGGGC 120 .
GGAGAATGGG CGGAACTGGG CGGAGTTAGG GGCGGGATGG GCGGAGTTAG GGGCGGGACT 180
ATGGTTGCTG ACT AANGREFSACHY CRASTEIGHT SIRGBICRNCTPEATFRLSCHAM AEMMATATISFESG 12220

COOCACCTG CooACRHE ’%W@@J%Wmﬁ@%mﬁm' 32220
AGTTATTAAT AGTAATGAGRTIASSEOETOAACEATBTRCATACIIEE MBNPOREC 144420
GTTACATAAC TTACGGTAAA TGGCCCGOCT 480
ACGTCAATAA TGACCTATEFATCECATRAT "Waﬁ?ﬁ‘ﬁ% 159¢ 10
TGGGTGGACT ATTTACEBRACHACTCSIICAC TICE RACT COIFATFRETCA 156600
AGTACGCOCCC ¥ETATTGACKT, CANTGACEET | AMATCEOCG CEHEERATH AT FEGSARTAC 14,660

GGGITCGGGC AGGACAGTAA GGGGGAGIAT TGGGAAGACA ATATTAGTCA TGCTISIUAT 1660

15 GCGGTGGGCT CTATGGAACC AGCTGGGGET COACACTTAT GCCAAGTACG CCCCTTATTG 1740
- ACGTCAATGA CGGTAAMTGG CCCGCCTGGT ATTATGCCCA GTACATGACC TTATGSSGACT 1800

2CCTACTIG GCAGTACATC TACGTATTAG TCATCGTTAT TACTATGITG ATGIGGTTTT 1860

@ GGCAGTACAT CAATGGGCGT GGATAGCGET TTIGACTCACG GGGATTTCTA ACTCTIZACC 1920
CCAﬁGACG‘r CATGCGAGT TTGTTTTGCC ACCMAATCA ACGSIACTTT CCAAAATGTS 198¢
25 CTAACAACTC CGCCCCATTO ACCCAAATGS GCGCTAGGSG TGTACGGTGS GAGGTITATA 2040
TAAGCAGAGC TOGGTACGTC CTCACATICA "GTGATCAGTA CTGAACACAG ACCCGTIIGAC 2100
30 ATGGGTTCGA GCC‘.\"CATC"T GCTC’I'I‘CC‘I" GTCGCTGTTC CTACGCGTGT CGCTASIACS 2160

AGGGCCEAT COGTCTTCEC COTAGCACEE TCCTCCAAGA GCACCTCTGG GGGGACAGCG 2220
G6CCCTGRGCT GECTGGTCAA GGACTACTTC CCCOAMCCES TGACGGTGTC GTGGAASTCA 270

35 GGCGCCCTGA CCAGCGGCET GCACACCTTC COGGCTGTCC TACAGTCCTC AGCACIITAC 2340
TCCCTCAGCA GCGTGGTGAC CGTGCCCTES AGCAGCTIGO GCACCCAGAC CTACATSTGC 2400
o SCTOWTC ACMIGCCSAG CAACACCAG GTGGACAMGA MGCAGAGCC CAANTCTIGT 2460
. GACARAACTC ACACATGCCC ACCOTGECCA GTACCTGAAG TCCTGGGGGG ACCGTCAGTE 2520
TTCCTCTTCC CCCCAAMACE CAAGGACACC CTCATGATCT CCCGGACCCC TGAGGTCACA 2580

45 TGSCTGGTGG TGGACGTGAG ccaécaacac ccrcanarci AGTTCAACTG GTACGTGLSAC 2640
GGCGTOGAGG TGCATAATGC CAAGACAMG COGCOGGASG AGCAGTACAA CAGCACGTAC 2700
CGTGTGITCA GOGTCCTANG COTECTACAC CAGGACTGHE TOANTOSCAA GGAGTAGIAG 2760
TGCAAGGTCT CCAACAAAGS CCTCCCAGET CCCATCOAGA AMCCATCTC CAAAGCCAAA 2820
GGSCAGCCCC GAGAACCACA GGTGTACACC CTGCCCCCAT CCCGGGATGA GCTGACCAAG 2080
§5 AACCAGGTCA GCCTGACCTG CCTGGTCAM GUCTTCTATC CCAGCGACAT CGCCGTGGAC — 2940
TGGGAGAGCA ATGGGCACEC GGAGAACAAC TACAMGACCA CGGCTCCOGT GETGBACTCC 1000
g  OAceecTecT mcTacereT CAGCAAGCTC ACCGTGGACA AGAGCAGOTG -GCAGCAGGSS 3060
ACGTCTTCT CATUCTCCGT GATGCATGAG GCTCTCCACA ACCACTACAC GCAGAAGAGE 1120
CTCTCCCTGT CTCCOGGTAA ATGAGGATCC GTTAAGOOTT ACCAACTACC TAGACTGCAT 3180

20

25
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35 ATGACCTTAT GGGACTTTCC TACTTGGCAG TACATCTACG TATTAGTCAT CGCTATTACC
720 ATGGTGATGC GGTTTTGGCA GTACATCAAT GGGOGTGGAT AGCGGTTTGA
CTCACGGGGA 780 40 TTTCCAAGTG TCCACCCCAT TGACGTCAAT GGGAGTTTGT
TTTGGCACCA AAATCAACGG 840 . GACTTTCCAA AATGTGGTAA CAACTCCGCG
CCATTGACGC AAATGGGCGG TAGGOGTGTA 900 6645 CGGTGGGAGG TCTATATAAG
CAGAGCTGGG TACGTGAACC GTCAGATCGC CTGGAGACGC 960 - CATCACAGAT
CTCTCACTAT GGATTTTCAG GTGCAGATTA TCAGCTTCCT GCTAATCAGT 1020 . _
GCTTCAGTCA TAATGTCCAG AGGACAAATT GTTCTCTCCC AGTCTCCAGC AATCCTGTCT: 1080 50
GCATGTCCAG GGGAGAAGEE-SAGAATGAISTcSE GRAREEREA BEFARACECHCEAGTENRSACT 1346
CACTGGTTCC AGCAGAAGCC AGGATCCTCC CCCAAA CACAT 1
CTGGCTTCTG GAGECCCTETTOEETFERET BCCA EF%_‘ %@?ﬁ%‘ %‘é 58‘6’
ACAATCAGCA GAGT GCAWcR:E tatA B EHalTAmCCAGNEIAT 1324
AACCCACCCA CGTTCGGAGG GGGGACCAAG CTGGAAATCA AACGTACGGL GGCTGCACCA 1380 60
TCTGTCTTCA TCTTCCOCERSTIIRCT GATIGHESTE ACACH RS FCRAPEERA SRESEC TEFTEIe 14489

70 10 TCRETACTISA IAETTEEEATTFEREAGOACICATAIERACATTERAAGET0
CGATAACGCC 1500 CTCCAATCOC GTAACTCOCA GGAGAGTGTC ACAGAGCAGS
ACAGCAAGGA CACCACCTHRESATCCLS }c--TECT CTCAUREFSTRAGER CAEREGECAAN®
GCAGACTACG AGAAACAGGM = TRslapEnas L@ tharrca ceaateddtCiolAltl drkeMHa8 %00
CGTGAGCTCC CCASTCACAA AGAGCTTCAA CAGGGGAGAC 1680 TGTTGAATTC
AGATCCGTTA ACGGTTAQGACASTSTAC S AMCACAS TAICPARA TACATRARTICA /OPNGPSACTAC CEACAPATCA  =1B60
GGCCGTGATA TCTACGT R S50 sl Gkt Terad STl et e/ chedieddan 38R0
GTTTCCCCCT CCCCCCTGEE TTCCTTGACC CTGGAAGGTC CCACTCCCAC TCTCCTTTCC 1860
15 TAATAMATG ROBATIET TSI RCOST IS AR TEACSRATST TS CTRCAE CSRIGARGE GGATOGT
1920

GCAG\.ACCC:\ G3GTAGAGCA TATAAGCTGA GGTAGGATCA GTTGIICCTC ACATTIGCTT Jedo

CTGACATAGT TITGTTGGGA GCTTGSATAG CTTGSACAGC TCAGGGTTGC GATTTCGCGC 3900
% CAAANCTTGAC GGCM A GCGTGA’:;GGC TGGTAGGATT TTATIICCGC TGCCA:?CATG 3960
GTTCGACCAT TGAACTGCAT CGTCGICGTG TCCCAAAATA TGGGTIATTGG CAAGAACGGA 4020
30 GACCTACCCT GGCCTCCGCT CAGGAACGAG TTCAAGTACT TCCAAAGAAT GACCACAACC 4080
TCTTCAGTGG AAGGTAAACA GAATCTGGTG ATTATGGGTA GGAMACCTG CITCTCEATT 4140
CCTGAGAAGA ATCGACCTTIT AAAGGACAGA ATTAATATAG TTCTCAGTAG AGAACTCAAA .(200
GAACCACCAC GAGGAGCTCA TTTTCITGCC AAMAGTTTGG ATGATGCCTT AAGACTTATT 4260
GAACAACCGG AATTGGCAAG TAAAGTAGAC ATGGTTTGGA TAGTCGGAGG CAGTTGTGTT 4320
40 TACCAGGAAG CCATGAATCA ACCAGSCCAC CTTAGACTCT TTGTGACAAG GATCATGCAG 4180

GMTTTGAAA GTGACACGTT TTTCCCAGAA ATTGATITGS GGAAATATAA ACTTCTCCCA 4440

GAATACCCAG GCCTCCTCTC TOAGGTCCAG GAGGAAAAAG GCATCAAGTA TAAGTTTGAA 4500

e

45
GTCTACGAGA AGAAAGACTA ACAGGAAGAT GCTTTCAAGT TCTCTGCTCC CCTCCTAAAG 4560

CTATGCATTT TTATAMGACC ATGGGACTTT TGCTGGCTTT AGATCAGCCT CIACTCTCCC 4620
50 TTCTAGTTGC CAGCCATCTG TTGTITGCCC CTCCCCCGTS CCTTCCTTGA CCCTGGAAGG 468D

TGCCACTCCC ACTGTCCTTT CCTAATAAA TGAGGAMATT GCATCGSATT GTCTGAGTAG 4740
GIGTCATTCT ATTCIGGGGG GTIUGRTGGS GCAGGACAGC AAGGGTGAGG ATTGGGAAGA 4800

56 .
CAATAGCAGG CATGCTGOGG ATGCGGTGGS CTCTATGGAA CCAGCTGGGG CTCGAGCTAC 4860

TAGCTITGCT TCTCAATTTC TTATTIGCAT AATGAGAMA AMGGAMAAT TAATTTTAAC 4920
60  ACCAATTCAG TAGTTGATTG AGCAAATGCG TTGCCAAAAA CGATGCTTTA GAGACAGTGT — 4980

TCTCTGCACA GATAAGGACA AACATTATTC AGAGGGAGTA CCCAGAECTG AGACTCCTAA 5040
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GGGGTGGGEEC AGGACAGCAA GGGGGAGGAT TGGGAAGACA ATAGCAGGCA TGCTGGCCAC 1980
GCGGTGGGCT CTATGGAACC AGCTGGGGCT CGACAGCTAT GCCAAGTACG CCCCCTATTC 2040
ACGTCAATGA CGGTAAATGG CCCGCCTCCG ATTATGCCCA GTACATGACC TTATGGGACT 2100
TTCCTACTTG GCAGTACATC TACGTATTAG TCATCGCTAT TACCATGGTG ATGCGGTTTT 2160
25 GGCAGTACAT CAATGGGCGT GGATAGCGGT TTGACTCACG GGGATTTCCA AGTCTCCACC
2220% CCATTGACGT CAATGGGAGT TTGTTTTGGC ACCAAAATCA ACGGGACTTT
CCAAAATGTC 2280 GTAACAACTC CGCCCCATTG ACGCAAATGG GCGGTAGGCG
TGTACGGTGG GAGGTCTATA 2340 30 6AAGCAGAGC TGGGTACGTC CTCACATTCA
GTGATCAGCA CTGAACACAG ACCCGTCGAC 2400 ATGGGTTGGA GCCTCATCTT
GCTCTTCCTT GTCGCTGTTG CTACGCGTGT CCTGTGCCCAG 2460 35 GTACAACTGC
AGCAGCCTGG - GBCTGAGCTG GTGAAGCCTG ‘GBROCTCAGT GAAGATGTCC: 2520
TGCAAGGCTT CTGGCTACAG AT TIARGRGE TAEN0A TGRAREHECIIRAMAE ACASERACET 518680
GGTCGGGGCC TGGAATGGAT TGGAGCTATT TATCCCGGAA ATGGTGATAC TTCCTACAAT . 2640 40
CAGAAGTTCA Mmﬂm AIOAREMIR IRFIAENARENE LI RCRTG  315%00
CAGCT CAGCA w B RHTE AN TG TECANGCAT GEARTTAL 5227 60

T CAATGITCTGG GGOGCAGGGA CCACGGTCAC CGTCTCTGCA
2820 GCTAWAW?WWW AR A 280
CACCTCTGEG  2880..-spccger addbedlAEIen: Wmﬁmmammma
CCGAACCGGT GUCGGTETCG . 2940 50 TGGAACTCAC GCGCCCT%%«%
CACACCTTCC CGGCTGFRERATASASSFETSFEsE dacRApe coaccecd tf'AGd&&‘
CGTGGTGACC GTGOCCTGih ke rhdZonin SAbNREAG E3carcBRbbeactinat cotdiasd CTIEA
ACGTGAATCA CAAGCCCAGC AACACCAAGG TGGACAAGAA AGCAGAGCCC 3120
AAATCTTGTG AAAAACTERCCERCIITCEITESE TR CHRAC ARSI MRRMC 5339 30
CCGTCAGTCT TCCTCTE, a%m ARG FHOPRCATCIS ~SOCFAGERET 353240 60
GAGGRCACAT GCGTGGI GAGC CACGAAGACC CTGAGGICAA GTTCAACTGG 3300
TACGTGGACG c&ammmm IPACKAICE GSCORTARKTNGSEEICATL RESFAMRAE  364%60

CISATICEAC CACCAAGCOA AACATCICAT CUAGCGAGCA CGTACTCGGA TUAGAAGCSIA  $700
men=GTCGAT CAGGATGATC TOGACGAAGA GCATCAGGGG: CICGCGCCAG CCOAACTATT 5760
05  C3sAACGETC AAGGCGCSSA TGCCCOACGE CANGAATCTC GICGIGACCS ATGGCCATGC  SB2D
CTIOTTACCT AATATCATGS TGGAAMATGG CCOCTRTTCY GGATTCATCE ACTGTGCCSC 5880
0CTG30ATATd CAGGACCEET ATCAGGACAT AGCATECACT ACCCGTGATA TIGTIGAAGA  $940
GGT220CCEC CAMTGCGCTG ACCOCITCCT CATGCTITAG GETATCGCCG CICCCGATIC 6000
GEASCAEATC GCETICTATS GSCTTCRZAA CAGTTICTIC TGAGCGIGAC TCTGAGATIC 6060

30

35 GAMIGACEO ACSAAGCGAS GCCCAACSTG CCATCACGAG ATTTCGATTC CACCOCCICE 6120
TLCTATAA GSITCCEETT COGANTCIST T2CCCGAACG CCGGCTGGAT GATCCTCCAG 6180
CSCTAIGATE TCATGCIOCA GTTCITELSS CACCCCAACT TATITATTOC AGCTTATAAT 6240
|GOTTACIAAT AAAGEAAZAG GATCACIAT TICACIAATA ARGCATTIOT TTCACIGEAT 6300
TCTACTTONG GTTTGTICOM ACTCATCAT CTATCTTATE ATGTCIGOAT CGCGGCCGST 6360
45 ATCSSITCAA GAGCTTOACE TAATENIGST CATAGCTOTT YCCTGTGIOA MATIGITAZC 6420
COCTEACAMT SCCACACAAS ATACAAGCSS GAMGCATAAA GTGTAMGCC TGAGATACST 6480

5 AATGAGTAAS CTANSTICACA TTAATIGCIT TOCOCICACY GGCCGCTTTC CAUTCAGAAN 6540
0 ACSTG7CATG CCAGCTGCAT TAATGAATCY GCCAACACGC UGGRAGAGGC GATTTOGGTA 6600

. TPGECICTC TICCACIICE TCACTCACTS ACTCGCTOCE CTCOGTCITT COGCTGLSGE 6660

65 °  GACSSSTATC AGCTCACTEA AAGGCOAZAA TAGGATIATC CACAGAATCA GGGGATANCCG 6720
CAGCIAAAAA CATGTCAGEA AAMIGCENGS ARAXGECCAG CAACCOTAAN ANGGCCGCAT 6780
TGC2GOCATT TTTCCATACG CTCLGCCUCS CTAACSALAA TCACAAAAAT CCACGCTCAA €840
CTCAGACGTG GCGAAAGCCT ACAGOACTAZ ANAGATACCA GGCGTTTCCC CCTOCAAGST 6900

80

€CSTS3TGCE CTCTCCTATT CCGACCCTAG CACTTAGCEG ATACCIGICC ACCTTTCTCC 6960
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GAATGGECAAG 3420
CCATCGAGAA AACCATCTCC 3480

GTGTACACCC
CCTGACCTGG

CTGGACTCCG
CAGCACCCCGA
CAGAAGACCC
AGACTCCATT
CTTCTACTTC
GIGCCACTCC
GGTGICATTC
ACAATACCAG
GCTGGATCTC
AGGAAAATTA
ATGCTTTAGA
CAGAGCTGAG
ATCACCGAAG
ATAGAGAGEG
CATTTCCTTC

FIEN

TGCCCCCATC CCCCGATGAG 3540
CTGGTCAAAG GCTTCTATCC CAGCCACATC 3600 10

AGCACGTACC GIGIGGICAG GGICCTCACC GICCTGCACC AGGACTGGECT
GAGTACAACT GCAAGGTCTC CAACAAACCC CTCCCACcCC

TGGCCAGCCG GAGAACAACT ACAAGACCAC GCCTCCCGIG 3660

ACCCCTCCTT CTTGGTCTAC AGCAAGOBCA CCCTGGACAA GACCAGGTGG 3720
ACGTCTTCTC ATGCTCCGIG ATCCATGAGG CTCTGCACAA CCACTACACG 3780 15
TCTCCCTGTC TCCGGCTAAA TGAGGATCCG TTAACGGITA CCAACTACCT 3840 )
CGTGACAACA TGCGCCCGIG ATATCTACGT ATGATCAGCC TCCACTGIGC 3900 20
CACT T EEF T T AT SAR A St aaes 1
CACTGTCCT 2%%% TOGCAT TGTCTGAGIA 4020
TATTCT ¢33 450 CRccHdstt TEXCAMATC AR QAR AATFIEHAT 4080 25
GBATCCTGEG GATGCGCTGG [CTAT GG 0
COCATCERCR FREETTEE PRI MR TAR T CRIAR . 1580 30
ATTTTAAGACACCAATLGAG AT GERGASEICALIARAIAST CRSTIT\CLGASYARGE 4260
GACAGTGITC TCTGCACAGA TAAGGACAAA CATTAT GﬁG ACC igéo
ABTCCTATEE CECTEAREE CMNAATNT Te Gre 0
CCT GAT Jgche shAE06#cAGAN G&iamﬁeﬁcmm@x m 4440
CAGGACCCAG GCCAGAGCAT ATAAGGTIGAG GT. AGGAT%% 4500 40
TGACATAE?‘FCG?‘G?W& EIPEATA LT TNEE %o
AMGATSITTT GATCITIICT ACGISCTCTd ACSCTCAGTS GAACGAAAAC TCACGTTAAG 7440
CEATT=TCSY CATGACATTA TCAAMAGGA TCIRCACCTA GATCCTITITA AATTAMMAAT 7500
20 CACTTTTAN ATCAATCTAA AGIATATATO AGTAAMCECTTG ATCTGACAGT TACCAATIGST 7360
TAATCAGTOA GCCACCTATC TCAGSUATCT GTSTATTTCS TICATCCATA GTTGCSTCAC 7620
28 TCSLEGTCSY GTLQATMC‘I ACGAMGG AGSECITALC ATCICGCCCC AGTACTGRAA 7680
TAATACSGCS AGACCCACGS TCACSCACTC CASATITATC AGCAATAAAC CACCCACECG 7740
GAAGGSCCEA OCGCAGAAGT CQTCSTOCAR CTRANTCCGE CICCATCCAG TCTATTAATT 7800 .
30 GTTGCCCCCA ACCTAGAGTA AQTAGTICGE CASITAATAG TTTGCGCANS QTTOTIGCCA 7860
DTCCTACACS CATCATGGTC TCACACTCST CSTITUGTAT GGCITCATIC AGCTCCGGTT 7330
a8 CCCANCOATC ANGGTGAGTT ACATOATCCC CCATGTTUTA CAMMAAAGGA GTITAGSTCAT 7980
20SCTCOTCE GATCCTICNC AGAMITMGT TGSCCACAGT CTTATCACTC ATGOITATGG 040
CAGCACZGCA TAATTCTCTT ACDGTCATCC CATCCATAAG ATGCTTTICT QTOACIGSTG €100
40  AGTACTGAAC CAATCATTC TGAGAATAGT GIATGCOGCG ACCGAGTIGC TCTTGCCCGG 8340
CGTCAATACG GGATAATACC GCOGCACATA GCAGAAGTIT AMMOTGOSC ATCATIGGAA 8320
" Jegrrer=e GCGACAARAA CTCICANGAA TCTTACCCCT ATTAAGATCE ACTRCAATAT 6286
AACCCACTCG TOCACCCAAC TGASCTTCAG CATCTTITAC TTICACCAGE GITICTGRAT 6340
GAGCAMAAG AGGAAGGCAA ANDGGCOCAA AAMAGCGAAT AAGGGCGACA CGGAMTGTT 8400
60 GAATAGIGAT ACTCITCCTT TTICAATATT ATTOMGCAT ITATCAGGGY TATTGTCTCA 1460
TAAGCCGATA CATATTTGAR TGTATTTAGA AMATAAACA MATAGGGGIT CCOCOCACAT €520
65 TOCCCCAAAA AGTGCCACGT 8540
(3) INFORMATION FORSEQID NO: 2:
60 ® SEQUENCE CHARACTERISTICS:
' (A). LENGTH: 0200 bases
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ATTTCGCCCC AAACTTGACG GCAATCCTAG CGTGAAGCCT GGTACCATTT TATCCCCCCT 4620
GCCATCATGG TTCGACCATT GAACTGGATC GICGCCGICT CCCAAAATAT GGGGATTGEC 4680
AAGAACGGAG ACCTACCCTG GCCTCCGCTC AGGAACGAGT TCAACTACTT CCAAAGAATG 4740
ACCACAACCT CTTCAGIGGA ACCTAAACAG AATCTGGIGA TTATGGGTAG CAAAACCTGG 4800 50
TTCTCCATTC CTCAGAAGAA TCGACCTTTA AAGGACAGAA TTAATATACT TCTCAGTAGA 4860
GAACTCAAAG AACCACCACG AGGAGCTCAT TTTCT AAAGTTTCGA TGATGCCTTA 4920
AGACTTATTG AACAACCGGA ATTGGCAAGT AAA CA TGCTTTGGAT AGICGGAGEC 4980
AGITCTGITT ACCAGGAAGC CATCAATCAA CCACGCCACC TTAGACTCTT TGTGACAAGG 5040
ATCATGCAGG AATTTGAAAG TGACACGTITT TTCCCAGAAA TTGATTTGGG CAAATATAAA 5100.80
CTTCTCCCAG AATACCCAGG .CGTCCTCTCT GAGGTCCAGG AGGAAAAAGG CATCAAGTAT 5160
AAGTTTGAAG TCTACGAGAA GAAA GGAAGAT CTTTCAAGIT CTCTGCTCCC 5220

72 CTCCTAAAGC TGEAL T RY .;ATGGGACTTTT GCTGCCTTTA
GATCAGCCTC 5280 LA XC AGCCATCTGT TGITTGCCCC
TCCCCCGTAC CTTCCTTGAC SéR GCCACTCCCA CTGICCTTTC

CTAATAAAAT GA T A (genonli CACTAGG TGTCATTCTA
TTCTGEEEEG T q‘ﬁe@@%%w {genon TTGGGAACAC

AATAGCAGGC ATGCT GECCAG T ORI ERETISALGAAC CACCTGGGCC 5520 10
TCGAGCTACT ACGTTTGCTT CTCAATTTCT TATTTGCATA ATGAGAAAAA AAGGAAAATT 5580

AATTTTAACA CCAATTCAGT(AGT AOTTSENSEANMMTGCGT TGCCAAAAAG GATGCTTTAG 5640 15

AGACAGTGIT CTWIGCACAG ATAAGGACAA ACATTATTCA GAGEGACTAC CCAGAGCT GA 5700
(ix}y SEQUENCE DESCRIPTION SEQID NO: 2

GACGTCGCGG CCOCTCTAGS CCTCCAAAA AGCCTCCICA CTACTTCTGS AATACCTCAG 62
15 AGGCCGAGEE GACCTCRGEC TCTGEATAA TAAMAAMAT TAGTCAGCCA TGCATGGSSS 12
GGAGAATGGG CGGAACTGSG CGGAGTTAGG GGCGGGATGG GCGGAGTTAG GSGCGGGACT 180
20 ATGGTTGOTG ACTAATTGAG ATGCATGCTT TGCATACTTC TOCCTGOTGG GIAGCCTGSS 240
GACTTTCCAC ACCTGGTTGC TGACTAATTG AGATGCATGC TTTGCATACT TCTGCCTGS: 300
o5 GGGGAGTCTG GGGACTTTCC ACACCCTAAC TGACACACAT TCCACAGAAT TAATTCSCCT 360
AGTTATTAAT AGTAATCAAT TACGGGGTCA TTAGTTCATA GCCCATATAT GGAGTTCCGS 420
GTTACATAAC TTACGGTAAA TGUCCCGCCT GGCTGACCGC CCAACGACCC CCGCCCATIG 480
30 ACCTCAATAA TCACGTATGT TCCCATAGTA ACGCCAATAG GSACTITCCA TTGACCTCAA $40
TGGGTGGACT ATTTACGGTA AACTGCCCAC TTGOCAGTAC ATCAAGTGTA TCATATGCCA 600

AGTACGCCCC CTATTGACGT CAATGACGGT AMTGGCCCG CCTGGCATTA TGTCCAGTAC 6§60

% ATGACCTTAT GGGACTTTCC TACTTGGCAG TACATCTACG TATTAGTCAT CGCTATTACC 720

¢ ‘ T ATGGTGATGC GGTTTTGGCA GTACATCAAT GGGCGTGGAT AGCGGTTTGA CTCACGGGGA 786G
40 TTICCAAGTC TCCACCCCAT TGACGTCAAT GGGAGTITGT TITOGCACCA AMTCAACGG 840

GACTTTCCAA AATGTCGTAA CAACTOCGSC CCATTGACGE AMATGGGCGG TAGGCGTOTA 900

CGSTGGGAGS TCTATATAAG CAGAGCTGGG TACGTGAACT GTCAGATCGS CTGSAGACGC 9363

45 :
. CATCACAGAT CTCTCACTAT GGATTTTCAG GTGCAGATTA TCAGCTTCCT GCTAATCAGT 1020

GCTTCAGTCA TAATGTCCAG AGGACAMTT GTTCTCTCCC AGTCTCCAGC AATCCTGTCT 108¢
50 GCATCTCCAG GGGAGANGGT CACMTGACT TGCAGGGCCA ‘GCTCAAGTGT AAGTTACATC 1140
' CACTCGTTCC AGCAGAAGCC AGGATCCTCC CCCAAACCCT GGATTTATGC CACATCCAAC  1200°
CTCGCTTCTG GAGTCCCTOT TCGCTICAGT GOCAGTGGGT CTGGGACTTC TTACTCTCTC 1260

55 .
ACMTCAGCA GAGTGGAGGC TGAAGATGCT GCCACTTATT ACTGCCAGCA GTGGACTAGT 1320
AACCCACCCA CGTTCGGAGG GGGGACCANG C‘I‘GGMA‘I'CJ\ A;RCGTACGGT CGGCTGCACCA 1180

60 TCTGTCTTCA TCTTCCCGCC ATCTGATGAG CAGTTGAAAT CTGGAACTGL CTCTGTTGTG 1440
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GACTCCTAAG CCAGTGAGTG GCACAGCATT CTAGGGAGAA ATATGCTTGI CATCACCGAA 5760
GCCTGATTCC GTAGAGCCAC ACCTTGGTAA GGGCCAATCT GCTCACACAG GATAGAGAGG 5820
GCAGGAGCCA GGGCAGAGCA TATAAGGTGA GGTAGGATCA GITGCTCCTC ACATTTGCTT 5880
CTGACATAGT TGIGITGGGA GCCTTGGATCG ATCCTCTATG GITGAACAAG ATGGATTGCA 5940
25 CCCAGGITCT CCGECCGCTT GGEGTGGAGAG GCTATTCGEC TATGACTGGG CACAACAGAC
6000 AATCGCGECTGC TCTGATGCCG TCCG GCTGTCAGCG CAGEEECECC
CGGFTCTTTT = 6060 TGICAAGACC GACCTGICCG GIGCCCTGAA TGAACTGCAG

20

GACGAGGCAG CGCGECECTATC 6120 30 GTGECTGECC ACGACGGEECG TTCCTTCECG .

AGCTGIGCTC GACGITGTCA CTGAAGCGGEG 6180 AAGGGACTGG. CTGCTATTGG
GCGAAGIGCC GGGGCAGGAT CTCCTGICAT CTCACCTTGC 6240 35 - TCCTGCCGAG

GECTACCTGE COATTOE A AT TS L SEAAREE o0

GGAAGCCGGT  CTTGT CEARBARSEATRATET A GEABGIEYCACAEATON L6920

ToCOATIE TETTGRBAATA ORI IATAC BCK T TR CRTFEATOE 1680

45 CTGT GGCOGG 16533t S EEEA 10004 QEBEEArCE QEGRARAR MBRETIEREEAORECT GHBAT
6600 1 T GOAGRGE MR A AR TR Sl LA b or GRIL ATy 40
GTATCGCOGC 16660 TCOCGATTCG CAGCGCATCG OCTTCTATCG CCTTCTTGAC

GAGTTCTTCT GAGCGGEAETET5A76 FRTRCETATG ATCAGICTOF QCBRTIUG AARTEARSCEAATCRAACCHAGG

CCCAACCTGC CATCA T AT 7 TGAAAG
GTTGGGCTTC GGAAT ek %c &?ﬁ%ﬁiﬂ“’“&%’ﬁo&g&‘& “i%‘(:m&f"

GCGGGGATCT  CAS GCT @R TE RGGERC: ACCRRARE T GTIGA TCROMACTAT 6@ &ccesT 1920
GCTTATAATG GTTACAAATA AAGCAATAGC ATCACAAATT TCACAAATAA AGCATTTTTT 6960
TCACTGCATT CTAGTTEFEESFFT GFEEAIAN CPERitRATECFATEM PIITACSFETETIETE 198920

GCGGCOGCGA  TCCCGT Qs sbo b4acbabe AddHe8dddp IlGAdAbOGT Idat nbrAce Tladdethd®e 204380

ATTGTTATCC GAXCACAATT CCACACAACA TACGACCCGG AAGCATAAAG TGTAAAGCCT 7140
ACCTCAATSA CSGSTAAATGS CITCTCTGGC ATTATSCCCA GTACATGACC TTATCGGACT 2100

TTCCTACTTG GTAGTACATC TACGTATTAG TC:\‘.I'C"GC‘:AT TACCATGSTG ATACGGTTTT 2160
25 GGCAGTACAT CAATGSGCGT GSATAGCGGT TTGACTCACG GGGATTICCA AGICTCCACC 2220
CCATTGACST CARTGGGAGT TTGTTTTGGC ACCAAAATCA ACGGGACTTT CCAAMATGTC 2280

GTAACAACTC CGCCCCATTG ACSGCAAATGG GCGGTAGGCG TGTACGGTGG GAGGTCTATA 2340

% TAAGCAGAGT TGGSTACGTC CTCACATTCA GTGATCAGCA CTGAACACAG ACCCGTCGAC 2400
ATGGGTTGGA GCCTCATCTT GCTCTICCTT GTCGCTGTTO CTACGSSTGT CCTOTCCCAG 2460
35 GTACAACTGS AGCAGCCTGG cccmaccm'c-rcnccc'rc GGGCCTCAGT GAAGATGTCC 2520
TGCAAGGCTT CTGSCTACAC ATTTACCAGT TACAATATGC ACTGGGTAAA ACAGACACCT 2580
{ o GGTCGGGGTC TGGAATGGAT TGGAGCTATT famccccn_ ATGGTGATAC TTCCTACAAT 2640
CAGAAGTTCA AAGGCAAGGC CACATTGACT GCAGACAAAT CCTCCAGCAC AGCCTACATG 2700
CAGCTCAGTA GCCTGACATC TGAGGACTCT GCGGTCTATT ACTGTGCAAG ATCGACTTAC 2760
45 TACGGEGITC ACTGGTACTT CAXTGTCTGG GGCGCAGGSA CCACGGICAC CGICTCTGCA 2820
CCTAGCACCA AGGGCCCATC GGTCTTCCCC CTGACACCCT CCTCCAAGAG CACCTCTGGG 2880
50 GSCACAGCGG CCCTGGOCTG CCTCSTCAAG GACTACTTCC CCGAACCGST GACGGTCTCG 2940

TGGAACTCAG GCGCCCTGAC CAGTGGCGTG CACACCTTCC CGGETGTCCT ACAGTCCTCA 3000
GSACTCTACT CCCTCAGCAG COTGGTGACC GTGCCCTCCA GCAGCTTGGG CACCCAGACC 1060
" 65 TACATCTGCA ACGTGAATCA CAAGCCCAGC AACACCAAGG TGGACAAGAA AGCAGAGCCC 3120

AMTCTTGTG ACAAMCTCA CACATGCCCA CCOTGCCCAG CACCIGAACT CCTOGGGGGA 3180
60 CSGTCAGTCT TCCTCTTCCC CCCAAMCCC AAGGACACCC TCATGATCTC CCTGACCTCT 3249
| ‘GAGGTCACAT GCGTGGTGGT GGACGTGAGC CACGAAGACC CTGAGGTCAA GTTCAACTGG 1300
TACGTCGACS GCGTOGAGGT GCATAATUCC AAGACAAAGE CGCOGGACGA GCAGTACAAC 3360
slsllheletl ﬁisliaeianeIilaced i
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73 GGGGTGCCTA ATGACTGAGC TAACTCACAT TAACCCCCTT GCGCTCACTG
CCCGGITTGC 7200 AGTGGGGAAA CCTGTCGTGC CAGCTGCATT AATGAATCGG
CCAACGEGAG GEGAGAGEEG 7260 GITTCCCTAT TCCCCCCTCT TCCCCTTCCT
CCCTCACTGA CTCCCCGEEG TCGGTCGITC 7320 GGCTGCGCCC AGGGGTATCA
GCTGACTCAA ACCCCGTAAT ACGGTTATCC ACACAATCAG 7380 10 GGGATAACGC
AGGAAAGAAC ATGTGACCAA AAGCCCAGCA AAAGCCCAGG AACCCTAAAA 7440

ACCCUGCGIT GCTGGCGITT TTCCATAGGC TCCCCS%_CFIC TGACGAGCAT CACAAAAATC 7500
GACGCTCAAC TCAGAGGTGG CGAAACCCGA CAGGAI A AAGATACCAG GCGTTTCCCC 7560
CTGGAAGCTC CCTGGTGCGEC TCTCCTGITC CGACCCTGCC GCTTACCGEA TACCTGTCCG 7620
CCTTTCTCCC TTCGGGAAGC GIGECCCTTT CTCAATCCTC ACCCTGTAGG TATCTCAGIT 7680
20 CGGIGTACCT CGITCCCTCC AAGCTGGEECT GICTCCACGA ACCCCCCGIT CAGGCCGACC
7740 GCTGCGCCTT ACCCGGTAAC TATCGICTTG AGTCCAACCC GGTAAGACAC

GACTTATCGC 7800 CACTCOGAGC ACCCACTGGT AA %%
GTATGTACCC GGTGCTASKAFS 2550757335545 CITCIRBNEE GEFEIAN

ACACTAGAAG GACAGTALTGL &L IAL QI.M.. 2820ucss crecorceds [EERETEAGMLBELATIT AQCse
TTCGGAAAAA GAGITGGTAG CTCTTCATCC GLCAAACAAA 7980 30 CCACCOCTGG
TAGCGGTGGT TTTTTTGHREEBaARRARCA IQRIIGEARORTONEARR ATIRAS AT T evaTorc 3540
GATCTCAAGA AGATCCT % e AL GT TR LST A\ CEehie et GRobidlio SR EEMACENRSNGTe 80
CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAC ATCCTTTTAA 8160
ATCAAAAATG AATI TT T ARRATGREFSATSIRERNCTEIATIP REBFAMA T ACTTEAERSFT  s¥%
ACCAATGCTT AATCAGT @i GeACkEAhed=-Cointidntdic TAGcIAGEAR TAMCCHAEBASRCATAG:  BR50

40 TTGOCTGACT CCCCGTOGTC TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGOCCCA
8340 G T GRS RAANGACE e TGN IARREC IS BEP B FEETREV A ERFTPFATTA 2780

GCAATAAACC 8300 cpazgaces 7CTCCCTGIC 2SCCOCTAAA TAAGGAZECA TTAACGGTSA CTMCTACCT 3840

AGACZCSAZST CITGACAACA TUCGCSCGTG ATAZCTACGT ATGATCAGCC TCGACTGTGS 3900
20 ComCoRGTTS COAS2SASCS GITEDTTGOC CCTCCSCIET GCUTICCTZA ACTCISGAAG 3960
GTGCCACTCS CACTCUCCTT TCCTAATAM ATOAGGANAT -racm:écu TGTCTGAGTA (030
GGTCTCATSC TATTCTCSCS GITGEGSTGCS GACAGGACAG CAAGGGGGAD GADTGGGAAG 4080
ACMATACCAG GEATCOTCSG OATGCCCTCS GCTCTATGOA ACCACSIGS CITCGACAIC 4140
CCTGOATAYC CCOAZCACCA GITTIGCTIC TCAATTZCT? ATITGCATAA TGAGAAMMMAA 4200
30 AGSAAAATTA ATTTTANCAC CAATTCACTA GTTAATTOAG CAAATCCGTT GCSAMMAAGG 4260
ATGCITTAGA GACAGHITTC TSOGCACAGA TARGARCAMA CATTATTCAG AGGGRAGTACC 4320
CAOGRGCTGOAG ACTCSTANCS CAGTUAGTCS CACAGCATIC TAGGGAGAAA TATACTICTC 4380
ATCACCOMG CCTGATTOCG TAGAGCEAGA CCTTUATAAG GGCCAATCTG CIGAGACAGS 444
ATAGACACGE CAOGACSCAG GGCAGAGCAT M’:cm GTAGGATCAG TYCSICCTCA 4500

s
3

40 CXTTTCCTIC TAACATAGTT GTCIPGEEAG CITCCATAUC TTGGACAGCT CAGIGSTACS 4360
ATTTCOCESC AAACTICACE GAAMTCOTAG CQTAAMGCST GOTACCATIY TATCSGECCT 4620
GCCATCATGS TICGACCATT GAACTOAATC OTCGCCGICT CCCAARATAT GGGAGATIGGS 4680
ANGAACOGAG ACCTACCCTG GCOTCCOCIC MAANGGAGT TCAAGTACTT GCAAAGAATG 4740
ACCACAACCT -CPZCAGTGUA ACGTAMCAG ANTCTGATGA TTATGAGTAG GAAMACETCS 4800
50 TTQICCATTC C2GAGAAGAA TCGACCTTTA ARGGACAGAM TTANTATACT TCICASIAGA 4660
GAACTGAARG ANCCACCACG AGGAGCTCAT TTICTTGCCA AARGTTTCGA TGATGCCTTA 4920
AGACTTATTG AACAACCGGA ATTGGCAAGT AMMCTAGACA TGGTTTGGAT AGICGSAGGS  (9HO
 AGTTCICITT ACCAGGARGE CATGRATCAR CCAGGCEASS TTAGACTCST TGTAACAAGG 3040
ATCATGEAGS AATTTUAMG TOACACGIDT T7CCCAGAAN FTGATTTOCH GAMASATAAL 5100
60  CTTCTCOCAG AATACCCAGG CGTCCTCICT OAGGTCOASS ASGAMAAAGG CATCAAGTAT 5160
© AAGTTTOAAG TCIACOAGAA GAMIACTAA CAGGAAGATG CTPTCAAGTT CTCTGSTCCC 5220
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AGCCAGCCGG AAGGGECCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCCCC TCCATCCAGI 8460
CTATTAATTG-HFHeESSEAA GCTAGAGTAA GTAGITCGECC AGTTAATAGT  TTCCGCAACG 8520
TTGT'FCCCATeTGCT CAGHAHCCTCGIGT CACCCTCGTC GITTGGTATG CCTTGATTCA 8580

GGT | AGGCGAGTITA CATGATCCCC CATGITGTGC AAAAAACCGG 8640
TTAGCT ‘ ATCGTTGICA GAAGTAAGIT GGCCGCAGIG TTATCACTCA 8700
TGGTTAT ARSI AATTGTCTTA CTGICATGCC ATCCGTAAGA TCCTTTTCTG 8760

TGACTGGTCA GTACTCAACC AAGTCAATGT GAGAA& G TATGCGGCGA CCGAGTTGCT 8820
CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAACTGATCA 8880
TCATTGGAAA ACGTTCTTCC GGGCOGAAAAC TCTCAAGGAT CTTACCCCTG TTGAGATCCA 8940
GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 9000
74 TTTCTGGGTG TGCAAAAACA GGAAGGCAAA ATGOCGCAAA AAAGGGAATA
ACCGCGACAC 9060 FTCTAMGT ZHtaiR T (3T TAS ARG AT EAT G reeFFesET I TCAF ASARRFCT BAS?
TTGAAGCATT TATCAGHetdzccerd hdilcrrece Acccﬁtwm&w&@?ﬂﬁ%ﬁ.

GTATTTAGAA AAATAAACAA ATAGGESGITC
GTGCCACCT 5 CCTGSARGGT GITACTCITA CTGTCLTTTC STAATAASKIGACCHRTIG SRTRGARICORIFEP ON

FOR SEQ ID NO_ 3: TEI0CTAGG rarcktrena 1%&%?%%@@&“%&%&&“ 54

(A) LENGTH 54 bases 15 TYPE: . nucl el ¢ achd o 4
(O STRANDEQNESSTREReMMoenuce ATacTcuuds TRJorISERTtTEr s Egpose 350

(i) MOLECUE TYPGioceWr kdereehCircafmer earrroeara( Mcho s RBLEBAGAL . 5y

MATTTTAACA CCAATTCAGT AGTTGATIGA GCAMTCCGT TGCCAAARAG GATCCTITTAG 5640

15 ASACAGTGTT CTCTGCACAC ATAAGSACAA ACATTATTCA GAGGTUACTAC CCAGAGCTGA - 5700
GACTCCTAAG CCAGTGAGTG GCACAGTATT CTAGGGAGAA ATATGCTTGT CATCACCCAA 57480

GICTGATTCC GTAGAGCCAC ACCTTGGTAR GGGCCAATCT GCTCACACAG GATAGAGACG 5820

2 GCAGGAGCCA GAGCAGAGCA TATAAGGTGA GGTAGGATCA GTTGCTCCTC ACATTIGCTT  $880
CTGACATAGT TGPGTTGCGA GCTTGCATCG ATCCTCTATG GTTGAACAAG ATGCGATTGCA $940
25 ©  CSCAGGTTCT CCGOCCACTT GGGTGGAGAG GCTATTCGGC TATGACTOGG CACAACAGAC 6000
AXTCGGCTGE TCTGATGCCG CCGTGTTCCG GCTGTCAGCS CAGGGGCGSC COSTTCTITT 6060
go  TOTCAAGACE GACCTOTCCG GTGCCCTOM TGANCTGRAG GACGAGGCAG CGCGGCTATC 6120

GTSGETOGCC ACGACGAGCS TACETTGIGE AGCTOTGCTC GACGTTGTCA CTGANGCGSG 6180

AAGGGACTEG CTGSTATIGG GCGAAGTGCC GGGGCAGGAT CTCCTGTCAT CTCACCTTGC 6240
35 TCCTGCCGAG AAAGTATCCA TCATGGCTGA TGCAATGCGG CCGCTGCATA CGCTTGATCC 6300

GSCTACCTGC CCATTCOACC ACCAAGCGAA ACATCGCATC GAGCGAGCAC GTACTCGGAT 6360

™

GOAAGCCGGT CTTGTCGATC AGGATGATCT GGACGAAGAG CATCAGGGGC TCGOGCCAGC 6420
CGAACTGTTC GCCAGGCTCA AGGCGCGCAT GECCGACGGS GAGGATCTCG TCGTGAGCCA 6480
TGGCGATGCC TGCTTGCCGA ATATCATCST GGAAATGGC CGCTTTTCTG GATTCATCOA 6540
- 45 CIGTGGCCEG CTGIGTGTCG CGGACCGCTA TCAGGACATA GCGTTGGCTA CCCGTGATAT 6600
TGCTGAAGAG CTTGGCGGCG AATGGGCIGA CCACTTCCTC GTGCTTTACG GTATCGCCGE 6660
TCCCGATTCG CAGTGCATCG CCTTCTATCG CCTTCTTGAC GAGTTCTTCT GAGCGGGACT 6720

40

C2GCGGTTCG AAATGACCGA CCAAGCGACG CCCAACCTGC CATCACGAGA TTTCGATTCC 6780
ACCGCCGCCT TCTATGAMG. GTTGGGCTIC GGAATCGTTT TCCGGGACGS CGGOTGGATG 66840
85 ATCCTCCAGC GCGGGGATCT CATGCTGGAG TTCTTCGCCC ACCCCAACTT GTTTATTGCA 6900
GCITATAATG GTTACAAATA AAGCAATAGC ATCACAAATT TCACAARTAA AGCATTTTIT €960
€0 TCACTGCATT CTAGTTOTGG TTTGTCCAM CTCATCAATC TATCTTATCA TGTCTGGATC 7020

GCGGCCOCOA TCCCGTCGAG AGCTTGGCGT AMTCATGGTC ATAGCTGTTT CCTGTGTGAA 7080
ATIGTTATCC GCTCACAATT CCACACAACA TACGAGCCGG AAGCATAMG TGTAAAGCCT 7140



(iv) ANTI-SENSE: no 25 (ix) SEQUENCE DESCRI PTION: SEQ ID NO 3
5' ATC ACA GAT CTC TCA CCA TGG ATT TTC AGG TBC ACA TTA TCA GCT 52

TC & 2 30 (5)
| NFORVATI ON FOR SEQ I D NO  4: : (1) SEQUENCE CHARACTERI STICS: 35
(A) LENGTH: 30 bases (B) TYPE: nucleic acid
(C) - STRANDEDNESS: single (D) TOPOLOGY: linear 40
(ii)" MOLECULE TYPE: DNA (genomic) 73 (ii1) HYPOTHETI CAL: yes
(| v) ANTI - SENSE: yes 45 (i x) SEQUENCE DESCRI PTI ON: SEQ I D NO
5" TGC AGC ATC CGI' ACG TTT GAT TTC CAG CIT 3
30 50 (6) | NFORMATION FOR SEQ I'D NO 5: (i) SEQUENCE
'CHARACTERI STI CsS: : 75

(A) LENGTH, 384 ?fa?éi%m ATGACTGAGS TAACTCACRT TAMRCIGIDEICSEREATTS| CCHEFES 1200

(C) STRANDEDNESS,..8480)Ecozorcarce eacesaeatt mzcsablos IER(AERRY: asbAdaBRE
(i1) MOLEGULE TYPE. DNA (ganom &) 1260
GTTTISCCTAT TSSSTCITET TCCLIT2CCT CG::CACTGA CTCEITCTIT Lo CaTee 1320

CICTISCOCTG ASSAGTATSA GCTCASICAR ASSCTGTAAT ACGGTTATES ACACAALIAG 7380

10 GGSATAACGC AGIAARGAAC ATGTAACCAA AAGCICAGSXA AAAGTTCAGS MCSSTAAMN 7440
ACSITSTATT GITUGGSGTTT TTCCATAGSC TLLSCCCCCS TCACCACCAT SACNAAMTS 7500
GACSSY TCAGAGATCS COAMACCCGA CACCACTATA ANCATACCAG GOGTTOS2Z 7560

15 CTGSAAGCTC: CS2CGTACES TCTCCTCTIC COACCCOGAC GCTTACCGGA TACSIGSSST 7620
CSTTICTCCE TTCGAGANGS GTGACCSTIT CTCATIGCTC ACCCTGTAGG TATSTCAGST  76¥0°

20 CITTATALGT CIDPCCCTCS AMICIGGGLT GTGIGCACGA ACCCCCCATT CAGITCGRIT 71740
CCT3ESCCTT ASSCGATAAC TATCQTCTTO AGTCSAACCE GOTAACACAC GACZTATCSS 7400

o5 CASISCCAGE ASSCACTAGT AACRGSATTA cc.\caccuic GTATATACGE GSTACTACAG 7860

AGTZ2TTOM GIGSTGGCCT AACTACAAOT ACACTAGAAG GASAGSATIT GSTATCTSNS 7920
TCTSCTOAR GCTAGTTACC TTCGIAMAA GAGTICSTAG CTCOTCATCC GSOAMACAMA 7980

30 CCACSITTAG TAGCGGTGCT TTTTTICITT GCMGEAGCA GATIALSCGT Amc 1040
GATSIIANGA AGAZCCTITG ATCTIMTCTA COGGCTCTGA CCCTCAGTCA AACCAMMAST 2100

g CASISAMO aazITIgaze ATGAGATTAT CAMARGGAT CTTCACCTAG ATCCITONAN 2160
ATTAMOAATG ANSTTTTAAA TCAATCTAAA GTATATATGA GPAAACTTOR TCTIGACAAT® 8220
ACCAATGCTT ANSCAGTOA GCAGSTATCT CAGCATCIG TCTATTICGT TCATCCATAG 8280
40  TTGCSTAACT CCCTITCOTS TAGATAACTA CAATACGGGA GGOCTTACCA TCICCCCCCR 8340
QIGCTICAAT GATACCGCGA GACCOMCGCT CALCCECTCS AGAITTATCN GEARTARACS 8400
AGCEAGECSGG ANGGICCGAG COCAAAAGTG GTCCTGEING TTTATCCGED TCCASCONGT @460
CTATTMTIG TTGCSGGAAA GCTAGAGTAA GTAGTTCGCC AGTTAATAQT 2TCCECAMCE 8520

| TTATICICAT TACTACAGGE ATCOTGATAT CACGCTCGIC GTRTCGTATG CODTCATTCA (111

50 CTECH3TIC CRAACAATCA AGGCAAGTTA CATAATCCCC CATATZCTGS ARAMMACSGS 1640
TEAGCTEITT COGSTCICCA ATCOTTATCA GAAGTAAGTT GGCCACAGTG TIATCACICA 8700
TOGTTATISC AGCACTGCAT AATICTCITA CTATCAYGCC ATCCGTAAGA TCCTITICTC  $760
TOACTCSICA GTACICANCS AAGICATTOR GAAAAMIAGT TATGCGGCOA CCSAGTIGET  §8320
CITGLCEIGE GICMTACCS GATAATACCO COGCCACATAG CAGAACTTTA AMACTGCTCA 0080

60 TCAT2GGAA ACGTTCTICG GGICAAME TCTCAMGGAT CTTACCCCIG TZGAGATCCA 8940
GIZCAATSTA ACCCACTCGT 'ccxccémr GATCTTCAGC ATCTDITACT TTCACIAGSG 9000
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(iii) HYPOTHETI CAL: yes 10 (iv) ANTI-SENSE: no (i x)

SEQUENCE DESCRI PTI ON: SEQ I D NO 5 15 ATG GAT TTT CAG GIG CAG ATT
ATC AGC TTC CTG CTA ATC AGT GCT TCA GIC 51 ATA ATG TCC AGA GGG
CAA. ATT GIT CTC TCC CAG TCT CCA GCA ATC CTG TCT 102 GCA TCT CCA

GGG GAG AAG GIC ACA ATG ACT TGC AGG GCC AGC TCA AGT GTA 153 20

AGT, TAC ATC CAC TGG TTC CAG CAG AAG CCA GGA TCC TCC CCC AAA CCC TGG 204
ATT-TAT GCC ACA TCC AAC CTG GCT TCT G@4 GIC CCT GIT CGC TTC ACT GGC 255
25 AGT GGG TCT GGG ACT TCT TAC TCT CTC ACA ATC AGC AGA GTIG GAG GCT GAA
306 GAT GCT GCC ACT TAT TAC TGC CAG CAG TGG ACT AGT AACCCA CCC ACG
TTC 357 - GGA GGG GGG ACC AAG CTG GAA ATC- AAA

384 30 (7) | NFORMATION FOR SEQ I D NO 6: (i) SEQUENCE

'CHARACTERI STI Cs: (A) LENGTH: 27 bases (B)
TYPE: nucleic acid TFFCTCGITE AGCAMAMCA CEPGCCRPRATIOEIONIPS SAAGEIANTN ALCGLGACAC  906C

(D) TOPOLOGY: |inegg LJLETZ% AATACTCATA %&‘1% W&é@%u% 4&?&95970) 3330

(iii) HYPOTHETI CAL: yes
SEQUENCE DESCRI®TI ONricSEent BRCN@ATﬁ: Aﬁ&ﬁtcN«T STATTHCAMCNGTAGOR ,@ﬁ@séﬁﬁ C@l’aoGT C

CTG TCC CAG 3'
76 (5) | NFOFKEMORT EORSED ?’B‘Rﬁ’ 9209

10 (4 INFORMATION FOR SEQ ID NO: 3:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 54 bases
15 (B) TYPE: nucleic acid :
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

20 :
(iiiy HYPOTHETICAL: yes
(iv) ANTI-SENSE: no
25 (ix)y SEQUENCE DESCRIPTION: SEQ ID NO: 3:
5° ATC ACA GAT CTC TCA CCA TGS AT? TIC AGG TEC AGA TTA TCA GCT 52
T 3° , 2
30

() INFORMATION FOR SEQ ID NQ: 4
()  SEQUENCE CHARACTERISTICS:
35 (A) - LENGTH: 30 bases
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
‘(D) TOPOLOGY: linear
40 (#) MOLECULE TYPE: DNA (genomic)
(iiiy HYPOTHETICAL: yes
(iv) ANTI-SENSE: yes.

45
: (ix) SEQUENCE DESCRIPTION: SEQ ID NO: 4;

50 §° TGC AGC ATC CGT ACG TIT GAT TIC CAG CTT J° ' 30

(6) INFORMATION FOR SEQ ID NO: §&:
() SEQUENCE CHARACTERISTICS: Sheet Has Been ReplacedT!
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(i) SEQUENCE CHARACTERI STI CS: 5 (A) LENGTH 29 bases

(B) TYPE: nucleic acid (C) STRANDEDNESS: single -

(D, TOPOLOGY: |inear 10 (ii) MOLECULE TYPE: DNA (genomc).

(ii+) HYPOTHETI CAL: yes (iv) ANTI-SENSE: yes 15 (1x)
SEQUENCE DESCRI PTION: SEQ ID NGO 7: 5 GCS TGI TGT GCT AGC TGM
RGA. GAC -RGT CA 3 29 20 (9) | NFORMATION FOR SEQ I D NO 8:

(1) SEQUENCE CHARACTERI STICS: 25 75 (A) LENGTH 420 bases

(B) TYPE: nucleic aci d (C STRANDEDNESS: single

(D TOPOLOGY: |inear (i1) MOLECULE TYPE: DNA (genonic)

‘(11) HYPOTHETI CAL: yes N T 'ﬁla)«t tmAI\FI'I SENSE: no 35 (ix)
SEQUENCE DESCRI PTI ON: SEQ nuclel ?fG GGTI TGG AGC CTC ATC TTG CTG
TTC CTIT GIG GCT GIT GCT Al %Qngl CTG TCC CAG GTA CAA CTG
CAG CAG CCT GGG GCT GAG 902 GCC TCA GIG AAG ATG
TCC TGC AAG GF TCT CGC TA A TAC 153 45  AAT ATG CAC TGG
GTA AAA CAG ACA CCT G bl -~ 204 GCT ATT TAT
CCC GGA AAT GGT GAT ACT TCCTACAAT CAGAAG TC AAA CCC 255 AAG GCC

ACA TTG ACT GCA GAC A TEEXPQXMBTTAC/Y*8CC TAC ATG CAG CTC 306 50

AGC AGC CTG ACA TCT GAG GA GIC TAT TAC TGI GCA ACA TCG ACT 357
TAC TACG&d?GACT@TA%W%‘%@TC TCG GCC GCA CCG ACC ACG GIC 408

ACC GTC TCT GCA (i) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 420

15 ATG GAT TTT CAG GG CAG AT ATC AGC TTC CTG CTA ATC AGT GCT TCA GTC 51
ATA ATG TCC AGA GGG CAA ATT GTT CIC TCC CAG TCT CCA GCA ATC CTG TCT 102

GCA CT CCA GGG GAG AAG GTT ACA ATG ACT TGC AGG GCC AGC TCA AGT GTA 1S3

20
N AGT TAC ATC CAC TGG TTC CAG CAG AAG CCA GGA TCC TCC CCC AAA CCC TGG 204
ATT TAT GIC ACA TCC AAC €26 GCT TCT GGA GTC CCT GTT CGC TIC AGT GGC 255
25 AST GGG TCT GGG ACT TCT TAC TCT CTC ACA ATC AGC AGA GIG GAG GCT CAA 306
GAT GCT GCC ACT TAT TAC TGC CAG CAG TGG ACT AGT AAC CCA CSC ACG TIC 357
30 GSA GGG GGG ACC AAG CTG GAA ATC AAA 184
(1) INFORMATION FOR SEQ ID NO: 6:
- () SEQUENCE CHARACTERISTICS:
>
(A) LENGTH: 27 bases
{ - (B) TYPE: nucleicacid
(C) STRANDEDNESS: single-
© (D) TOPOLOGY: linear

(i) MOLECULE TYPE: DNA (genomic)
_ (liiy HYPOTHETICAL: yes
45 (iv) ANTI-SENSE: no
(x) SEQUENCE DESCRIPTION: SEQ ID NO: 6:

50 $* GCG GCT CCT ACG CGT GTC CTG TCC CAG 3° 27
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Clains 1. An inmunologically active, chimeric anti-CD20 anti body

obt ai nable froma transfectoma which secretes said anti-CD20 anti body;
said. transfectonma being identified by ATCC deposit nunmber 69119. 2. A
nmonocl onal anti body obtai nable froma hybridoma which secretes anti-CD20
anti body, said hybridoma being identified by American Type Culture

Col | ecti on deposit nunmber HB 11388. 3. An antibody according to claim1l
or cfaim2, for use as a nedicanment. 74. -"An antibody according to any one
of the preceding clainms which is radiol abel |l ed. 5. An antibody
according to claim 4 which 1is radiolabelled with a radi ol abel
selected fromyttrium I ndi um %ﬂ‘u@ and | odi ne (131). 6. An
anti body accor @ ng INF| Rl\ VEION F@R S ¥0h Tt he radiol abel is yttrium

(90). 7. Use of an a ( ~one of the preceding clains
for the manufact ur e ibf aéf'im K’&%MGEQFﬁ&ﬁ%m ment of B cell -l ynphoma in
a human. 8. Use accor,ding Jherein the amount of said

anti body adnfnistered t (%al f;Qi Q b7aﬁgt ween about 0.001 to about 30.
. . B clpie
mlligrams of antibody pgy kg vgight of said human ("ng/kg").

9. Use according to cl gpm 7rorot m!ﬂa,nam,herel n a second
therapeutical ly effective amount of at |east one inmunol ogically active,

chimeric ant®-CD20 &bt i BSQLECYLEFYRE:sP¥ALgenomidai d hunan.
(iii) HYPOTHETICAL: ves

(iv) ANTI.-SENSE: yes
(ix) SEQUENCE DESCRIPTION: SEQID NO: 7:

15

S* GG3 TCT TGT GCT AGC TSM RGA GAC RGT GA 3° 29

~ 20 '
(99 INFORMATION FOR SEQ ID NO: 8:

(i) SEQUENCE CHARACTERISTICS:

25 (A) LENGTH: 420 bases

(B) TYPE: nucleic acid .

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

3 G MOLECULE TYPE: DNA (gencmic)
Gii) HYPOTHETICAL: ves
(iv) ANTI-SENSE: no
(ix) SEQUENCE DESCRIPTION: SEQID NO: &:

ATG GGT TGG AGC CTC ATC TTG €7T TTC CTT GTC GCT GTT GCT ACS CGT GTC s1
40_- CTG TCC CAG GTA CAA CTG CAG CA3 CCT GGG GCT GAG CTG GTG ARG CCT GGG 102
GCC TCA GTG ARG ATG TCC TGC ARG GCT TCT GGC TAC ACA TTT ACS AGT TAC 153
45  AAT.ATG CAC TGS GTA AAA CAG ACA CCT GGT CGG GGC CTG GAA TGS ATT GSA 204

GCT ATT TAT CCC GGA AAT GGT GAT ACT TCC TAC AAT CAG AAG T AAA GGC 253

AAG GCC ACA 776 ACT GCA GAC AAA TCC TCC AGE ACA GCC TAC ATG CAG CTC 306
* ASS AGC CTG ACA TCT GAG GAC TCT GCG GTC TAT TAC TGT GCA AGA TCG ACT 357

TAC TAC GGC GGT GAC TGG TAC TTS AAT GTC TCG GGC GCA CCG ACT ACG GTC 408
ACT GTC TCT GCA - 420
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78 10. Use according to claim9, wherein said seeend_LhﬁLgpggLng%Ly

ef fective anobunt of said antibody is adm ni stered sai d human w thin
about seven days of first administration of said .al ,lmﬂw”"nﬂmgm man.
11. Use according to claim9 or claim10, wherein a¥ ically
effective anount of at |east one inmunologically active chi ferisc anti - D20
anti body is adm nistered to said human, 12. Use according to claim11,
wheréin said third therapeutically ef fddtive amount of said anti body is

adninistgi%gmgq said human w thin about fourteen days of first

admi ni stratron of said antibody to said hunman. 13. Use according to claim
7 or claim8, wherein a radiolabelled anti-CD20 anti body is admnistered to
said human at a second admi ni stration peri od. 14. A hybridonma which

secretes janti »¢h2g ﬁ&?&;g&’*/ 193 dahybré dosmikeirng igantidbzed bycABBaican
Type CuIﬁUre égF?eg??on e‘ggi?‘nﬁnber HB 11388.
for use as a medicament.

2. An immunologicail; active, chimeric anti-CD20 antibody
for use as a medicament in the treatment of B cell lymphoma in
a human.

3. An immunologically active, chimeric anti-CD20 antibody

produced from a transfectoma compriging anti-CD20 in TCAE 8
(within ATCC deposit number 69119).

4, A monoclonal antibody obtainable from a hybridoma which
secretes anti-CD20 antibody, said hybridoma being identified

by American Type Culture Collection deposit number HE 11388.

5. An antibody according to claim 3 or claim 4, for use as a

medicament.
6. An antibody according to any one of the preceding claims

which is radiolabelled.

{ . 7. An antibody according to claim 6, which is radiolabelled
' with a radiolabel selected from yttrium (90), indium (111},
and iodine (131). '

8. An antibody according to claim 7, wherein the radiolabel
is yttrium (S0). '

9. Use of an antibody according to any one of the preceding
claims for the manufacture of a medicament for the treatment
of B cell lymphoma in a human.

10. Use according to claim 9, wherein the amount ot said
antibody administered to said human is between about 0.001 to
about 30 milligrams of antibody per kilogram body weight of

said human ("mg/kg").
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11. Use accoxrding to claim 9 or claim 10, wherein a second
therapeutically effective amount of at least one
immunologically active, chimeric anti-CD20 antibody is
administered to said buman.

12. Use according to claim 11, wherein said second

therapeutically effective amount of said antibody is

administered to said human within about seven days of first
administration of said antibody to said human.

13. Use accorxding to claim 11 or claim 12, wherein a third
therapeutically effective amount of at least one
immunologically active chimeric anti-CD20 antibody is
administered to said human. '

14. Use according to .claim 13, wherein said third
therapeutically effective amount of said antibody is
administered to said human within about fourteen days of first
administration of said antibody to said human.

15. Use according to claim 9 or «claim 10, wherein a
radiolabelled anti-CD20 antibody is administered to said human
at a second administration period.

16. Use according to claim 1S, wherein the radiolabelled
anti-CD20 antibody is obtainable from a hybridbma whi.ch
secretes anti-CD20 antibody, said hybridoma being identified
by American Type Culture Collection deposit number HB 11388.

17. A  hybridoma which secretes anti-CD20 antibody, said
hybridoma being identified by American Type Culture Collection

" deposit number HB 11388.
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