METHOD AND COMPOSITION FOR ALTERING A B CELL MEDIATED
PATHOLOGY RELATED APPLICATIONS This invention relates generally
to the field of immunology and immunotherapy. More specifically, this
invention relates to methods and compositions for altering B cell mediated
pathologies such as B ceII malignancies and/or autoimmune diseases.
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Hodgkins's lymphoma (NHL), forty-three were shown to be derived from B
cells while eight were shown to be derived from T cells (Brown et al.,
Histapathokgy 14:621-27, 1989). Therefore, treatments directed
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attack the idiotype of a B cell ymphoma. 15 ICwak et al, pursued a
different approach and attempted the active immunization of patients.
‘using proteins purified from their own unique lymphomas in spite of the
logistical requirement for isolating large quantities of idiotypic proteins
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more favorable clinical outcome. However, to treat each individual patient,
- lymphoma cells obtained by biopsy must be fused to established cell lines
in order to-allow the - production of sufficient protein to vaccinate a typical
patient. This process would be difficult or impractical to use on a
commercial scale. 15 More recently, Bendandi et al demonstrated
R .|d1otyp|c patient-specific vaccination-induced remissions in patients with .
- follicular.lymphoma Bendandl et ad., Nat. Med. 5:1171-77,1999). .
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10 and differentiation of heniatopoietic progenitor cells. This cytokine also
plays a role in shaping cellular immunity by augmenting T-cell proliferation
(Santoli et al., JImmunol. 141(2);519-26,1988). increasing expression of
adhesion molecules on granulocytes and monocytes (Young et al,
J.Tmneunol. 145(2):607-15, 1990; Grabstein et al., Science
232(4749):506-08, 1986), and augmenting antigen presentation -
(Morrissey et al., 15 J:iImmunol. 139(4):1113-9, 1987; Heufler et al., J Exp.
Med. 167(2):700-05, 1988; Smith et al., J.Immunof 144(5):1777-82, 1990)
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With the advent of recombinant DNA technology, heavy and light chain
cDNA 10 molecules can now be cloned from hybridomas or from
combinatorial libraries employing the polymerase chain reaction (PCR).
This recombinant DNA technology allows researchers to manipulate the
effector function or the banding function of a selected monoclonal

'~ antibody. In addition, combinatorial libraries of immunoglobulins can be

generated by cloning a large number of VL and VH genes, randomly
assorting them to 15 create a library of different binding specificities,
expressing them in E. coli, then screening the stochastic library for clones
with the desired binding affinities (Huse et al., Science 246(4935);
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1251

T addmcn, mnnne menoclomi antlbodms have aiso been 1dent1ﬁed usmg a sxmzlar o
.approach (Huse et czf .s:epm Caton at m‘ Prac Natf Aca:d Scz 87{16} 645(3»54 1990)

-poiymerasc chain’ rezctwn fcz' expressaon m baoten& (Orlandz et al Proc Naﬂ Acczd Scz; L

o 86(10) 3833-—3’? 1989)

Newly deVeioped E coh auubody clonmg systems ate very usaful for the

',1dent1ﬁcat10n of genes encnchng ticsu'cd bmdmg spec:ﬁmues chever annbodws R



However, recent modifications in the CBER division of the FDA's "Points
to Consider" clearly signal their concerns about viral loads associated
with monoclonal antibodies 10 produced in mammalian cells. Moreover, it
is expected that any engineered antibody produced in a mammalian

- expression system will be quite expensive ($1500-$5000 per dose).
Alternative expression systems that circumvent the difficulties

~encountered with current mammalian and bacterial systems are therefore

highly desirable. The baculovirus expression system is an attractive _
alternative to antibody. 15 production in E. cob and mammalian cells. The

- exmm&@iﬁﬁcgm%%t Qégéﬁ'f]fulés ol Ml 8%1 1%Val.nt 1 S%Stem yghcally, only

“been demonstrated in the past several years an erg &d

i excem%@’mﬁ?ﬂwmﬁ%ﬁ@%ﬁﬁ’ Eﬁﬁ@ﬁﬁ@ﬂ_gr@@im@i@g isatiyted products
_activénproteiias hrﬂmﬂwmmmlttﬁeﬁr heackio %ﬁé&%ﬁsﬁg@bm&%ﬂﬁgﬁ in

__circugvent s ms often, encountered when recombinant .
L prote%ltggg}rgh gzléereﬁi(%?é%’ge pgd’kgr%/’o %08’15? 58%?&5?%1 FRghedicelick the
&ntﬁﬂ%@ﬁg&t}@t@tﬁm@aﬁmmmmmuw(madﬁmm@/mmptmm

o respa&t@h@ﬁ%@@tﬁ&%ﬁdﬂmgﬁﬁtﬁt&&t WaLRRalY SRRYIAN |
- (3 hydrr%xgl tiyon f aclg ylatlonggggnylgéon phosphory atloeﬁpaeﬁ?:fmswms

~ “amidAtionn presenfj Tieice WBI‘E@S Gﬁ*ﬁ%@dﬁtﬂﬁdﬂ’@tﬁmé%wﬁnﬁ systerm,
 glycdeyteess, membpichidcativisdulthedRiBRidvigdionar mmemhts to Consider”

a :' 7: carmél@&ﬂ? S48 fremoa,bAG IS S R %§§§S c?é@& é?)gm fé‘?r;e 6B es

demonstrated (Nesbit, d Imnunol. Methods 151:201

RadifiEs ?&E&WS?%%%%%&%@%Wrﬁmmémm

T n bagmlinmdlmwﬁwﬁﬁl&ﬁwmsyﬁﬁﬁw%@@ﬁﬁ%ﬂsiﬂéqﬁ§%%mﬁ par' -

. chai ight lated. an ': |
o (Cargéagngg%&s‘%e%@gé Procsy% gllyﬁl %‘]’mfv@f%ﬁ ﬁtﬁﬁ‘“ﬁe‘ﬁﬂd Wlth
o PublEWHWWW%WWEW%@ﬁﬁN@fWMQ@S?HMeVH the .

- use of 30 bae evifosie %E@@sﬁﬁi&m% 'ﬁ:'&t‘@ﬂﬁ% Htaﬁﬂv@fo‘éﬁﬁb%ﬁﬁﬁ

J fg]m Eb%?c%@rﬂg%%ﬁgmgt & to gxé ié I?ll“ ?ﬁ%@ﬁggggﬁ?@?@%&mm using

: ma ignancies and aut0|mmune
- su MRFARROYIYuF Ptettm\hemﬁmclvmwmedmhswﬂ sesemabthad d0d Edt@mged as

"a B cal Eﬁﬂwﬁt&g}@aﬂwiﬁ’@’}%lé ﬁ@yﬁ‘dﬂfoﬁr ﬁ'sl G@H%Q?Eﬂo%ﬁig BiSally active proteins '

' adanlst rn acd{npﬂel ion }hatc ntains at least one chimeric protein :

havifg. At 1east a portion of AV F'\sl?’?trgﬁ 5?55%?11%?}}%%5&}%01%111&!

R varﬂﬁl@%@ﬁ@ﬁ%@ﬂt@@s@ apartionmbfrant prtimoglabelgenstbitrokayotes.
PR iZ@QIQH aﬂﬁﬁo‘rﬁ; 19£e¥ﬁ cEpeienAR et %M?&Q’F&?mﬂat mddtﬁcauon machinery |

- responmhie for correct foldmg, d:snlﬁde formatton glyaosylatwn, Bﬁhydwxylatmn, fatty :

- acid acylahon, prenylatmn phasphozyiatmn and armciatmn not present i praicaryotes

. The productton of a functional, glycosyiated monoclonai antlbody recogmzmg humagn
- ' " coiarcstal car»moma ceils Erom a bacuiovzms expressmn system has been recently - ]

25 demcnstrated (Nesbxt .I Immmmﬁ Me!r"wds 151 201-208 1992) Add!honally, expressmn
' . of recambmant IgA has also been dsmonst:rated in baculevmzs cells, and this IgAwas
| .': ; correcﬁy assembied into heavy cham!h E,ht chmn hetemdimers nglycosylated, and
U 'sccreted (Carayannopoulos et al, Proc Natl ficaa’ Sei. 91: 8348—52 1994 PCT
Pubhcatzun No. WO 98!3 057‘7 T, Patent No. 6 063 o0, However, the use of

30 'baculov:ms to express a chxmmc: 1dmtyp;c protein for use as an immunotberapeutic agent
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associated with a particular immunoglobulin produced by a B cell from a
patient having a B cell uicu,awu paululugy. flack au,uuiustcuiig such a
eUITipUSition 111to a paifie D cen ineJi died pathology in the patient is
altered. Also herein disclosed is a method for altering a B cell mediated
thology in a patient by administering a compaosition containing two
to modiia il imutloes-atelhes BAel BIbRRR rotbmAHAL R YBS QS8R Bt been
demonatMtddand/or V, region of an immunoglobulin chain linked to at least a
portion of an immunoglobulin constant region. The V. and/or V,, regions
that are part of the chimeric protein are associated with particular
immunoglobulin chainsiidii ATRYcEll aftikelbEiidnt K2Ving a B cell

”ﬁ&@%ﬁ@k&?&%?&% mBEGH iﬁ)mﬂyﬁﬂg%@?%ﬂ ﬁléﬂk%&%'a{ﬁ‘é@dé@?sin a patient. This

patient-derived unique V. and/or V,, chains can be developedas. ' _
methogh iclyderidsgnipeannbaSomRasitian Mt sqnaipatiras sedsmeigiaisin having
at leassuffertigh 5OANa, vaneheabB et malighagleirgiaratielawtne HeeaRas: a portion

Among the, major types of cancers mat can be treated are leukemias, .. .
of o S i ae e SyraprHE Al A gposidon i
associpfpdphitiepatscalieiamplegbfhlnt hediped tie valliecBffthm mptaiatt having a B cell

medialBYGRHRM ANUOROS deRvEL from Bice 'éé%ﬁﬂBQﬁB?%&aé’Ea%%ﬁ{J t‘ﬂgegégﬂ mediated
treat patients. Suspected self-antigens can be used to affinity purity B
patholpgldnipRabgthingtsistmune diseases, such as multiple sclerosis (MS)

(Warr]r Qﬂr@iﬁdh@cﬂlée&/ﬁ@ I§. rr?@i%d 66b RO hd &I?Q&@I}na?/éﬁ%@éﬁﬂigbﬂ@g? in a patient by
. .erythematosus (SLE ang, J. e J. Immunal. 1 :6-10, L . .

i R A AL L TATHURBI . BEFIEH SB9075, BOBOR by erc protcn
has at kgsoeintetoparbadopiastior téuregogicdl asyintromedoRtineha8: hukkkK aiserieast a
portionTbf dNEHRINRGHAG éaﬂs@ﬁ@)f@g%aﬁ. 41,20P0) g Wl%}%%ap%@gai I of the

. (AIH) (Ogawa, S. et 8 al, J. Gastroenterol. Itllepatol_(l'):G 75, 2000). Other
chimerig pifiHUHE drsesials WHIBhPRTEG WA BB weRinkdiverhaimsititde B cell of the

patient th@iHpatBidedrih¢itisR Adivivasthenia gravis (MG), autoimrnune
thyroiditis (Hashimotp's thyroiditis), autoimmune .uveoretinitjs,
Rt i PR e B i Ve
chains parifisatiercbiird maltrumbeicotpatiegenic Bloslisyihdavarihbleppotitiovelue for
patient@ SR IMERR0IObIINS Sxasessed .y, %&g%ﬁamaﬂmﬁgggg%% PitRbng the

. using the methods deScribed in the invention. Once clone
major pRiyEF CANGSEHTBRSCAR DRetradird e ek e HEN oSS AvhiKmRbomas among the
lymphdh@sB cetnPatRIDaE ¢anhemsed o Makenphinetic protengwhith-@nheinstant

T T

Suspected self-antigens can be used to affinity purify B cells involved in autoimmune
diseases, such as multiple sclerosis (MS) (Warren and Catz, Mulr. Scler. 6(5):300-11, 2000),
systemic lupus erythematosus (SLE) (Zhang, I. er al, J. Immunol 166(1):6-10, 2001; Odendahl,
M. et al..J. Immunol 165(10):5970-79, 2000), anti-Hu associated parancoplastic neurclogical
syndromes (Rauer, S. and Kaiser, R., J Neuroimmunol.. 111(1-2):241-44, 2000); and autoimmune
hepatitis (AIH) (Ogawa, S. et



chimeric protein can be from igG1>5iv2bi3. 1bgG41% | A 1,1V1,igD
| E heav chainsand K ,L ~I, b2 E, g or ?, light chains or portions thereof.
In some of the embodiments, the chimeric protein only contains either the
VH and/or VL region of an immunoglobulin region with an innnunoglobulin
constant reglon Examgles of chlmerlcégrotelns include VH-1gG11, VL-K,

al, J. Gasiroqrieroh HepsrbLERb oM HibebRyRisHRIme shismestvbiehmasiiave B
cell inpudteinenthalcearh fespestiieaenaiiRa Vv yaadch regien \WIGRN autoimmune

e T A -
Ceﬁaindhpmn%dm’mm:§ olovgne combinberti ONA dechrbiogybandf patbxgerissideells, the
Variablg)i%ﬁmn Ih 'tﬁéqﬁﬂ?ﬁﬂdggblﬁ’i% %J@é@ﬁv B}glﬁégg %Eﬁ@k‘%ﬁl %%%gr%r%%%gﬁ using

encoding the V,., or VL region of an immunoglobulin
the m‘ﬁ%eﬁ?ﬁ%ﬁbﬁ@g’é @%e‘HlYﬁé’é‘Pﬁte@?F&t%%’ﬁég (ﬁaeln‘éerﬁﬂ@%evsdl)&tﬁﬁﬂs of the
immung@RSERCOHIRG shethioy Miolegian Of BcdNpatHineioRUHBEHAIN @RS himeric

an immun ulin constant re IOI’] an expressmn

P mtem\gé% grﬁ t% aﬁow TERShiRE r%%f/ ?@ﬁ%ﬁ@ﬁbaﬁr FSFL (%g Bebilicing the
cﬁhmem@tpmb)huhyqnmucﬁw)malmchmﬁwabmemlmmlmmﬁ@eII Ilnes

chimerfd ,allowm% its.ex| dﬁ qla,tm  the ﬁhlmamc nee ax
chimer R SRS AR S Pl e SIS BRI Ui oo

or 1 lighy chaien ebdmpig ithietrel iy éﬁ%p@@%ammﬁmm@gmmmm only
containShaieAt /YRR @MUOGEMhA §EEANEhHTIIRYAISFRYIG SORSIA Y §2IAMRER bulin

B et

embodpnenidéd compdhitid:faoraod isinghamizastratéitst tﬁalmmﬂx:rﬁs’pﬁmely contams aVy
e tj

and 'V SRUIBASIAG: S URHRE G606 %B%FH%%H% o 8513 S V g Virg, and

region from B cells of a patient iate
Vi 1§qﬂ§@¢t}ﬁg 'said gene encoding said V" or V,, region and a gene encoding at

leass %@&B'@ﬁbeﬂfs@@'@s'@%H%H'Q&Uébﬁ)%flﬁ BhESEIRN IR0 EYRECRRIONbinant
first ¢

vector to alliw the expression of sai rnerlc rotein; produci

DNA il BB OREIFe B St Y aRPeS R el o it simmdabisolating
genes epetilimnthiselatirg sagibahifaeritpreigitobulin chain from B cells of a patient having a

B cell mediated pathology, (b) inserting the isolated gene encoding the Vy or Vy region of an
immunoglobulin chain and the gene encoding an immunogiobulin constant region into an
expression vector to allow the expression of a chimeric protein, (¢) producing the chimeric protein
by introducing the expression vector into insect cell lines and allowing its expression, and (d)
isolating the chimeric protein. The method for producing chimeric proteins further includes a step
of inserting a gene encoding either the Vy; and/or V, region of an immunoglobulin chain and a gene
encoding a second immunoglobulin constant region into the expression vector to allow the
expression of the second chimeric protein.

Thus, according to a first embodiment of the invention, there is provided a method for
producing at least a first chimeric protein comprising:

isolating a gene encoding at least a portion of a V;, or V, region from B cells of a patient

having a B cell mediated pathology;



According to a second embodiment of the invention there is provided a

method for producing two chimeric proteins, wherein: the first chimeric

protein comprises at least a portion of a VH region and at least a portion

of an immunogiobulin constant region; and the second chimeric protein

comprijses at least a portion of a V, region and at |least a portion of an

infiRiHEY RSBt s o Fea At 5t NuiRsrdinceiia AmeReansomisibes algast a portion
of saidsolatingeehidiMHdaapehaaishvh neagiensfpamsaBeetbelonglfiomadatalbn of said

having a B. cell mediated pathology; and (b) expressing said chimeric
first chune{a rOtein; . ) . . -
proteins in ah insect cell using a baculovirus expression vector wherein:

(Drthisgen enehdodiegesaicdinsby himehicipgotait ismapsiativebtdinkead 40 @agect cell;
AcNPV p10 promoter and a honey bee melittin secretory signal sequence,

d
o or is operatively linked to an AcNPV polyhedrin promoter and a human
pﬁ&@h‘t&ﬁ@ﬂ@@ﬁ@%ﬁgﬁﬁatase secretory signal sequence; and (ii) the
0RRSRNEPANY SaldRecAndamenis oI s onenatvely #Mﬁ&je&o £hethod for
AcNPV p10 promoter and a honey bee melittin secretory signal sequence,
producge; RASIY B BEEHIACNPVY polyhedrin promoter and a human

placertdhatkaling RBRRIMIASE seRiRlAYHIRAlF s8URPRE: AAWDRIS ?ortion of

the genes encoding said firsf and said second chimeric proteins are no

an im%uﬁl ?R}gw Cﬁﬁ%ﬂt?sgﬂ‘?g e promoter. Chimeric proteins produced by
the seethddbinktivepiougntiom@iealsdepioyiedondd Asorelinglosgdifeast a portion

Ofanirg%%%%%%g&fggnaslc%%@? arll?? cell med?ateo! patholpgy in_a patient. This
compdsition contains a 'i@&st one chimeric protein having at least a
paktivinehi WeflmddionMisesegion of an immunoglobulin chain and at least
aH0rORRhAR VIR RHIN CANSANSHIRT: NS ACTAANALR having a B
another embodiment of the invention, there is provided a compasition “for

cell megiasahpphaogsiiankdiated pathology in a patient comprising: at least a first

qRimeric.prolsin, thal CAMRIRESALIRAR! FnPAHON . A A ULul&IIAR expression

linked to at least a portion of an immunoglobulin constant region, wherein
veetor Whesely or \ Lregion is associated with a B cell clone from said patient

having said B gell medisiedipathald@yst chimeric protein is operatively linked to an
AcNPV pl0 promoter and a honey bee melittin secretory signal sequence, or is operatively linked
to an AcNPV polyhedrin promoter and a human placental alkaline phosphatase secretory signal
sequence; and
(i) the gene encoding said second chimeric protein is operatively linked to an
AcNPV pl0 promoter and a honey bee melittin secretory signal sequence, or is operatively linked
to an ACNPV polyhedrin promoter and a human placental alkaline phosphatase secretory signal
sequence; and
wherein the genes encoding said first and said second chimeric proteins are not operatively
linked to the same promoter.

Chimeric proteins produced by the methods of the invention are also provided.

Oa



wherein said chimeric protein is produced by an expression vector

introduced into an insect cell. Typically, the chimeric protein or proteins

are produced by a method of the invention according to the first or

second embodiments described above. In preferred embodiments, the

chimeric proteins may comprise at least a portion of a VH region of an

irfkaribeionediis errampaition leastteripenibnest arethated nagidbgtim a patient. This
compcRRIBRRBEEEHON - IAi N A £eginahat s partigldhe SHBETF R d/or vy

. _are associated with a particular immunoglobulin chain from a B cell ofa

region 0f 41 ipRIDeEl b el aRAEIF B RRRIBIN. Of R8 TEBIHPOE R FRREAAL region.

cohisins@dagondabileeiabsoteknharing alleashamastinhRaMd composition

and/or, VL regjon gf a}rlw i munorggjlobulin chain.and at least a portion of a

fRimL PHEGIGRMI S r preferred embodiments,

for altering a ated patholo
second immunoglobulin A
thelsetardschiimenic proteinthaaycopnpeise kbleasiom@ostiarvafa VH@sion linked

to at leéé'rar ﬁ&lﬁ tf 1%8 I&H}H'&)ﬁ . :%1? I%@Fetiﬁi S Q]onozp{/ an
%lc%) ?Iﬁ’l consta%% e \l?lg %1 t

innnunoglobu region. T or'VL region that Is part of the
« regionigspmerpdnsih iBastsimetiomitid pidouiaviramisBgidbulidiskdipefiomey:
a/fhéeth olia AaHRALIAVIOA R Adlleleriated ARGl A UIBEAPRRS b insect

of the present invention there is provided use of two chimeric proteins

cell. Eygialidthi ineEerKe RERGIIRE RIRHIAEHH BBy okitkathRst aftdhindoaention

accordBeol tiyhgherseconianbtigfebesainRdissbehimeric protein comprises at

least a.portion of a VH region and at least a portion of an immunoglobulin
R R B RTER S A B CE &P HBFAE STEKESI oM™ Of & Vi

region fpd am Saichpatotliavingad el s phamaaod @ secancehbirakiicpraieinegion.
ompkise a.portion of a VL, region and at least a portion af.an .
_The ViCHm %}ﬁ:\]}ggfg%%ﬁnﬁég r%gtgéltq ré)gi(%%new hél_rell;lwcsgfgq% Pé'%i%?ﬁ‘.%‘%%?at‘é“&hrré pRgticular
immurgglehfisbaito ficsaia Fateht ohavinefiselichsinall ayptedmuedbing afathelogy. The
compoSHRRORIARSNERRY R GOMPOSIHRE COMRNIS 'Hﬁym%eﬁ hiRECRIRRING: aT U8 and/or
first o the.chimeri%ﬁgotein comprises the entire VH réglon and a human
r

Vi T8RPt TEgtBHBIERC I AR GRSLEi PTGy IRRARAgRSrgh)SesRtr R munoglobulin
constargeregiod. Chistteriprpfateihcadrogirisesstie: eatied hinantt arownamy @bMprise at least

oY SR DRI AP S
immungaloiinIcoBERRh Bizien- irhsuRpdgloBllirceinaihplds patinkéitreglomeasdregtein is
associd®@ASkaIParieRialian HimuBes i BERN AN .reolAN. SNPWRENt having a B cell
mediatgc%%&% Og\t may be composition containing a single chimeric protein

In a first aspect of the present invention there is provided use of two chimeric proteins
produced in insect cells for the manufacture of a composition for altering a B cell lymphoma
in a patient, wherein a first chimeric protein comprises at least a portion of a Vy region and at
least a portion of an immunoglobulin constant region wherein said Vy region is isolated from
a B cell clone from said patient having a B cell lymphoma and a second chimeric protein
comprises at least a portion of a Vi region and at least a portion of an immunoglobulin
constant region wherein said Vi region is isolated from a B cell clone from said patient
having said B cell lymphoma.

One of the embodiments may be composition comprising two chimeric proteins. The first
of the chimeric protein comprises the entire Vy region and a human constant region of an
immunoglobulin IgGyl (Vy-IgGyl), and the second chimeric protein comprises the entire V|

and a human « or A constant region (V-Cx or V1-CA.). In other preferred embodiments, either

10



containing either a VH and/or VL region from a particular immunoglobulin

chain from a B cell of a patient and an immunoglobulin constant region.

Examples include chimeric proteins VH-IgGyl, VL-x, V,-A, VL- IgGyl,

VH-x, and VH-i2. In a second aspect of the present invention there is

provided a baculovirus expression vector comprising both (a) a portion of
or bothyof b BiTRe R BHAS X SITPTIGHE degh iRt oF éghon ag&rmtitetggion of an
immunifiieBiena R @iup lRuaREakadkaling PRSP AleSE Sesr etohisignalobulin constant
sequence and a promoter, and (b) a portion of gene encoding an IgGyl
‘heavy chain constant region operatively linked to a secretory signal
ségatrcenhddnmomote havenpisitioe of saidisgcrstogleseguericgsdsthe

contaf¥iiipaBiBiaCEN(Rl alkaline, PhespiRRSE: SERINNISLAENGR oL HBHoneY,
. bee melitfin secretory signal Sequence, One of the embodiments may be
from ﬁ% éag Yude

B B L R W b e QIR T PrBreiigiapigs nc
chimebaquitsine &' vegtorl, Mey®ctdr Yreletablyeontaindsviwad. expression

caﬁaeg@%&?agﬁ avi&gtﬁep;)%@&&?@n@e%%fo@%éi%ns'&?agfncga%ﬂ%%ms
. f1e ]bacu ovIrus

chimeric protein. One expression cassette contains’t
CXPIegRiNIPKPLSRD CAFBRHSEBE Mk daba partind Kb rieg Weechrenimg sibestery siyrial
light steieneesbne eﬁgejrrexgr@’léﬁ?%caﬁﬁﬁéte ?Sat%@@wwgﬂ%_@or?ﬁzwne
t man cental alkalin 0S tase secgretor Igha
L e R A IR
encodigrabtégsan Besign sheiy gensies krrsim tonkhiasly gkl lbekindtie arsooutdrbe
signalug@fhichitesanie Prgiariadremneimests, rasignataaaHeREES-As is the

endogenqus, signal sequences associated with the VH and VI genes .
TR e S A A A
secretprpdiggidneqisaagenes encoding the VH or VL portions of the

siBealRbulibAIBR- NN agpes sRgading nmuRgRbuln FaOsiaNt

region are inserted, separafely and/or fogether, into the above expression

chimeplss QIR BF the HAVGHIOHIES SEBPhIIMIMG B5iFe BERHHNBnEBIARD WO
expresiimerisspreteies:H rhavimeferrpchrembodineentithe chnstartgagion ahthe

chimemn}ﬂ%%q}? balin ré‘?(?ﬁ«.ys %ﬁ'%ﬂ%%&%a&)llgt%}ﬁls }:’MEh Ffii(tﬂ%rvtltllgsv c&rPY/L plo
region, is controlled by the polyhedrin promotor. Thus, according to
promofpbtHgediSbodiment of the invention, there is provided an expression

vector comprising (a) a chimeric gene encoding a portion of a VL region

region

10a



and a portion of a gene encoding a x light chain, both operatively linked to
a human placental alkaline phosphatase secretory signal sequence and a
polyhedrin promoter, and (b) a chimeric gene encoding a portion of a VH
region and a portion of an IgGi heavy chain, both operatively linked to a
honey bee melittin secretory signal sequence and a PlO promoter.

the hoRey BrgirG oY U SRRET S SEAIRM SREBPERE: ibDEMIBR. tREraSE Pt sristicahas
the pobaedidvirusrexjprelsian vectdnempsisiegtthpkehimelicgbaaencadinga
. j fa.V i n i e encodi i hai

s BRSO, L8 BP0 Y

promotess a8 i Eigh st aedisenkaara ® penyaskiicdiniister apdddeassimelc
some QQMIQHC@ﬂmeE@HjQﬁeoiign‘dl‘béqgme%@@@ﬁlfd@ﬁ&isaﬁgfﬁﬁﬁélﬁéllﬁes
. chain h qQperatjvely linked t ney bee melittin secretory: signa
ot TS L T P o DDA T e
involvagyEnaBHbadartiadseiivitle dhengengsressivhingether ComipNisimp(a) s wdrtien
immurRlefoBERE GREAIRGIAREIgtH-S Al 8ANSIANL R ORE RN ke toa
{nsert Quman%pla ental ?Ikahnet hosPhata es crgtorg signal sequence anpd a
SECH IR ﬁﬁ%roarﬂ%t%rr,ta?ﬁg Eéﬁf’a BEHiGI of Y& EBRESHIRg WAL, Chey
baculoghraiveonstalo végiorkopesativefiolrked w@ aliioreir peseiislitinageeretoy
embodMSR! $RALEASEAMAR 5P HOMARLARAIEINGIR-FaRther Smbediment

.. .of the invention, theré js provided a vector comprising the nucleic acid
with eifher oYk YsVseteitth i cSrts!ies Rt ReEBHIRYRP Eother
effiredimentiofghe medinttambbdiedatpsovided aveaiotheemppsingitien

Lclei id s N 7. According tq,another
e R e
and a POEIKIE GEid SBKUBIRCEIRE 8ot Higlh ThagE both Norgdvehckiskemdrts hnmarer
placergihbndimeniieikHiatinveRintotneres prvided aneeloblsRARHSHEBRY,

d uclqic acid se uence,as set forth infSE ID NO:90. Accol[tding ? anilo% er
and (] e 5P bGPPSR R oSl B R
heavy gheiaidbadideeglivslrd inkedeofariaiaySEOMBING: Sir@hithegoa rominsce
and a PIOguaadare purified using affinity columns with anti-immunoglobulin

a%!:%?)%?ggogol a-ak%{g%igrg grg%?dpnsiégtu % 3186 invention, there is provided a
baculovirus expression vector comprising (a) a chimeric gene encoding a portion of a
Vi region and a portion of a gene encoding a « light chain, both operatively linked to
a human placental alkaline phosphatase secretory signal sequence and a polyhedrin
promoter, and (b) a chimeric gene encoding a portion of a Vi region and a portion of an
IgGy heavy chain, both operatively linked to a honey bee melittin secretory signal
sequence and a P10 promoter.

According to another embodiment of the invention, there is provided an
expression vector comprising (a) a portion of a gene encoding a x light chain constant
region operatively linked to a human placental alkaline phosphatase secretory signal
sequence and a polyhedrin promoter, and (b) a portion of a gene encoding an I1gG,
heavy chain constant region operatively linked to a honey bee melittin secretory
signal sequence and a P10 promoter.

According to another embodiment of the invention, there is provided a

vector comprising the nucleic acid sequence as set forth in SEQ ID NO:6.
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protein A for the constant region of an immunoglobulin heavy chain, and
protein L for kappa light chains, and/or any other proteins that bind to an
immunoglobulin binding domain. The present invention also contemplates
covalently coupling the chimeric proteins to a carrier protein such as

keyhole limpet hemocyanin (KLH). The composition of the present
ingéﬁﬁ%%& s eetahniinatated hioiavpatien: fegedieravited ayeskane
compssio de graviciloayi¢ snaciaehage: &oth (e MEQIB)Nw:a.chemokine such
72N BRI ARLG RN BMCERL BRCAUSC IS HESE0L o or
composm O the present Invention conrtlalnlng ¢himeric protein Séj IS

compggiagithamyclersiitrausarsasisstifarmtuindBdmMGMB cells of a patient
havibgrB:ietbragssinie dnpathelesys egministhaianatibis saRRIIONRcror

induces an immune response against the di ecific idiotype in
comp e R T S B e B RErodD Sitarty, respanses

agdipdBgdlinnstiseianeebditeaied thrionentisedbes involvindeB cetistthat
compSiaAReSItEISH seRedigirenel iy ragioRuiny resierusegments, such as

VH or VL, segments may induce a therapeutic result. Thus, the )
administr3FBH5f ther SehspoditRitidhe BreseRtiirntiortsiiers adtwy
colummediatettipathologyand/obdutcimihodesdise dsdsrdiacpatiaaind haich as

e L e

kappa figh sRAah RO TiIREY PRI, ReESRditt & B er dmpyBRalRtER thiading

domaiimvention, there is provided a method for altering a B. cgll mediated.

PR 50 T OB SOTOAATRE
proteifgséet elasiat ERANEHCHbEn seriptisitignactchsmapsrionGildiyHbre
compoélifagigniangralcieasiamar iRl Al &N iRHNARIORY IREON SIARhI88IRMer

... 1lla wherein said VH or,VL region isS assogj [ cell clone from

it ¢ B SR Dl dISMy e <dch Shemoline
such aslministerngytt seidroormpositionteiters SAHTB ca)l nitkdiated thatholegytn
compERIbRAE e THRICAHY: NSt EHG RIS RIS NS L ALE Rrogusae.hy
related to a particular immunoglobulin from B cells of a patient having B cell mediated
pathology, admimstration of this composition induces an immune response against the
disease specific idiotype in which particular Vi or V| segments are involved. Similarly,
responses against B cells associated with autoimmune diseases involving B cells that
use a restricted repertoire of immunoglobulin V-region segments, such as Vy or Vi,
segments may induce a therapeutic result. Thus, the administration of the
composition of the present invention alters a B cell mediaied pathology and/or
autoimmune diseases in a patient.  The administration routes for the invented
composition include but are not limited to oral delivery, inhalation delivery, injection
delivery, transdermal delivery, and the like.

Thus, according to another embodiment of the invention, there is
provided a method for altering a B cell mediated pathology in a patient, said method
comprising:

administering a composition comprising at least a first chimeric protein
expressed by an insect cell;
said chimeric protein comprising at least a portion of a Vi or V) region and at

least a portion of an immunoglobulin constant region;
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a method of the invention according to the first or second embodiments as
described above. According to another embodiment of the invention,
there is provided a method for treating a B cell mediated malignancy in a
patient, said method comprising: administering to said patient a
composition comprising two chimeric proteins, wherein: (a) the first
chifkfari® st ebprreEends eserinipdrith afecelctengdromsdid st a

hanQ(Qﬂitﬂ)B @Eﬁm@@g@ﬁq@@b;ﬂgyconstant region; (b) the second chimeric
protein compyises at least a portion of a VL regjon and ,at least a p t|on
ag mn%uf%@% %mgonga%fdre%?g% O(Sc 1%13%%%?@1& es 6'85?{5‘36
paﬂwkwj lmsm@@ﬁrw@na“zgmmmegimmm rissiatect frortemmsignprnkiBeee by
a metbANSF iRMrsidipAtRRLRAYING SRR sl mediated vialignansy qandivd

wherein said chimeric proteins are produced in insect cells by a
“baculovirus expression vector wherein: (i) the gene encoding said first
chieridipgoteimis teerathelyitinde doto e AohiRMép| Ghprertoteroatita a
methdOTEY BREAPIHISeElPlAN AR SEANENCS i e AL SRS
an AcNPV polyhedrin promoter and a human placental alkdline
Complﬂﬂéﬂgphatase secretory signal sequence; and (i) the gene encoding said
sedaridichimneric pristemniisopesativelitidinkes ol dnAGNRYI RLA: RRmMAtSr
d a honey bee melittin secretory signal sequence, or is operatively
inked to an AcNPV polyhedrin promoter and a human placental alkaline
pﬁ%sphﬁtﬁ@%e@%@%@%sﬁ@ﬁ@!&é@ﬂém‘@saﬁdﬁ\m’fe&‘dmi‘mélgefnééfen@émng

and ati@i@tﬂf@b&ﬁkﬂﬁ&lgxﬁﬁﬁﬂﬁﬂ&éwﬁﬁlﬁk@ RIRiQIRSea{§0t Operatlvely linked to
sam{g promgf#llb Acco d|n to anothe embodlment e myentlo‘yp

th le is provided the use f & 85@ i?ﬁss?t A& ROBt 8’?& eXpressEfB
at leashg m@ﬂﬁlmm%faat medicament for altering a B cell
mefiatagRalhiPiegy JenasPatiesiny SR IV I SHIMENC said V| region are

isolated from a malignant B cell clone from said patient having said B cell mediated

aghove

where

malignancy;

and

(d)  wherein said chimeric proteins are produced in insect cells by a
baculovirus expression vector wherein:

(i)  the gene encoding said first chimeric protein is operatively linked to an
AcNPV pl0 promoter and a honey bee melittin secretory signal sequence, or is
operatively linked to an AcNPV polyhedrin promoter and a human placental alkaline
phosphatase secretory signal sequence; and

(ii) the gene encoding said second chimeric protein is operatively
linked to an AcNPV plO promoter and a honey bee melittin secretory signal sequence,
or is operatively linked to an AcNPV polyhedrin promoter and a human placental
alkaline phosphatase secretory signal sequence; and

wherein the genes encoding said first and said second chimeric proteins

are not operatively linked to the same promoter.
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protein comprises at least a portion of a VH or VL, region and at least a
portion of an innmuloglobulin constant region and wherein said VH or VL
region is associated with a B cell clone from said patient having said B
cell mediated pathology. Typically the chimeric protein or proteins is/are
produced by a method of the invention according to the first or second

ertBeIfHEhte BRbshamhpnehoédhgity eaistHsT @ i wenise the the
of at lewentios, dhinerie provieckhesusebphiwassbiroelicoproteinsiohiige of a
medicg}l%}l"ff%?%{%l f%lﬁec%i??nrg zre}tef r%ﬁc?l%% 1a % C.%len %v'%ztgg nguaél 1%1ne(1:‘.cm

.a patlent, w er%m. (a h‘e Irst chnimeric FOI%eI comprlses a]% eastl a
proteip SRIBATEES Ay 1S pe gipprtindodta dasor Yoresivbiaad rhieasiaghobiidin of an
immuﬁ@gl_élﬁfﬂi&}r@&h@!é\'/l_ nth}dhm %%@Gﬂlﬁ’e{%ﬂﬁﬁﬁiﬂwwl; %Q&B{iﬁe&iﬁﬁﬁ%ﬁ Rith a

P rtion.of a region nd. at lea rtion_ of an Im nog ulin
B cel g s R B e e Ol it b
chimeyit pegjion ererigolnsdd afroproduralignantBlvel| aiohe iiromtsaidatding to
the firfeMiRG.8aldBc6dimeadiated  fmaligpancy: and (d) wherein said chimeric

proteins.are produced in insect cells by a baculovirus expression vector
PRI Eﬁ@%ﬁ%f&H&!&ﬁHﬁ%ﬂfﬁP&w{ﬁﬁaﬂ&ﬁh&fsﬁigrsps@%ﬁivwse
of twilirdhéddocapréteP VopGhpromaeiécand afhoneylresenelitinsadretonpsigiial

mediaSRAHENEERYy ﬁg%ﬁgh\{ewhl' ked to an ACNPV polyhedrin promoter and
h lkalin '

a human placental’alkaline phosphatase secretory signal sequence; and
(iffthe JBmEShEENSE SBIGtEBLERTBRHiFh afikcpTbtammEospratielygitiked
and attizan AshRM pIApiemaiecind Adaneialeednglittin secretory signal
seaenae, QL3P PRIRINE L IKRd 10,8 A Do e POt e
a human placenta afkalin P ospﬁgqt%se secretory é?gnanseqﬁen‘cg?%%
and at\\gesteinarivyehas snevdivg Salifiesnstaat sagdosecond chimeric proteins

agg) notapesativelydinked qithe ame, RLamRteT HerAl YesioRatentsiand
from &P Ig éaﬁgﬁ%%s;éorge%anﬁ%?ten S %agn% agapﬁlégﬁggg ;gcientlfl,c rn%is; bop(éks;
and plblications mehtidhed Her RSty By reRsritied
maligigncy;
and
(dy  wherein said chimeric proteins are produced in insect cells by a
baculovirus expression vector wherein:

(i) the gene encoding said first chimeric protein is operatively
linked to an AcNPV p0 promoter and a honey bee melittin secretory signal sequence, or
is operatively linked to an AcNPV polyhedrin promoter and a human placental alkaline
phosphatase secretory signal sequence; and

(it)  the gene encoding said second chimeric protein is operatively
linked to an ACNPV p10 promoter and a honey bee melittin secretory signal sequence,
or is operatively linked to an AcNPV polyhedrin promoter and a human placental
alkaline phosphatase secretory signal sequence; and

wherein the genes encoding said first and said second chimeric proteins are

not operatively linked 1o the same promoter.
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“AcNPV

their entirety, including any drawings, figures and tables, as though set
forth in full. 5 .BRIEF DESCRIPTION OF THE DRAWINGS Figure 1 A
general scheme for producing a composition comprising chimeric proteins.
for VH or Vt regions of a pairticular,immtmoglobulin from B cells from a

- patient having B cell mediated pathology. Figure 2: Plasand map, of a :
"baculovirus expression vector p2Bac with 10 multiple cloning sites. Figure -

3 DNA sequence of baculovirus expression: ve‘ctor'pZBac (SEQ ID NO: 5_).'}‘ -

The sei‘g nce is depicted from 5'to 3'. The p2Bac vector contains the .= . -
Siyheautmigendappdincten{ fueigotines data 130i0kiba,; %&E@Ek

2GGRRS| BB RRe by X RBRAT. @%&@o@ammaﬁé‘e%he [AEMNEY,

promo nucleotides 8:t0 237 of P5-" GenBan
R

SRS g@rmfm‘m 1’? |

) rarifisse s BhiRsnesctshgtespldsthith full

spectivel

o pTRABaclgFlZ ThIS plasmld contalns the genes for the heavy and Ilght L
“ & (X¥) chains expresgg&éxy

- . - produces a human IgOl/ic-anti y spec
-+~ NO:89Figihe mderlm@,{@g;gm %@ngﬂq%mﬁgc%mmc :‘ o

RS 0; CCC...) and k GACA..).ch
b R RRETS S ot rasen

g}kt line,OF12: Thls cell Ilne
éggﬂu 5 (SEQ ) -

- rapneeebmpiniedipatuligyns expression vector pTRABaCHuLCKHny

m._*c%ﬁg?anf%ﬁgﬁ Yekigure 6A: DNA sequence oprRABaCHuLCKHCyI Coe
. (SEQ IBgheB). Th@&ﬁqwm%lsmmmr@fpr&%%&%ﬁ%{ﬁﬁb L

| sesmmeamARCaicy

i e sanpRgiEn e SRRl ScoTia,

expression vector 25 plRfi.Bac

igure

S

- depicted from 5' to 6‘&

SRR é’ﬁf E@ﬁMﬂ%ﬁF@?ﬁé@ iﬁ@d#ﬁtﬁf@n Gmﬁznkgmb&d{aimmtff
S . PHIGEE(SSRQIINGD I nd AR 206ESPLS 16 ﬁﬁﬁisfé‘xitﬁﬁ%bﬁd%@ SinBPH
"f'.;lSH

s Ehasseneo) SO SRS 0. The sequence .-

seguence IS

g gac éor corntains the ACN?V SR

eq uenc

flcatlon

' ~ depicte &ﬁfﬁ,ﬁ 5'to I}ENA scqm*:me of the plasmid pTRABasJQFIQ ‘This piasnud

. ' : cantams the gcnes for the heavy and hght () chams expressed by the stabIe hmnan oeﬁw : -‘ 3 : :
o i line 9F12 Fhis cell hne produccs a human IgGIfk ant:body spcczﬁc for tct:mus toxoiz! -‘ ,: - -. P

U (SEQ ]I} NO 89} The underhnad regions reprcscnt saquanccs ﬁncadmg mature 91213

g (ITTACCC }a‘nd kappﬂ“ (ATCGACA )‘*hms fGSPechvely The sequence is - -

s depmted from 5 te 3 .
s

> p’E‘RABacHuLC;LHQ,; W:th IgGﬂ canstant reg:ons '

- | sequence is depzcted :Emm 510 3‘ T

F;g‘ure 5a;. ?lasmsd map of recombmant haculovuus expresm on vector

- :. p‘I’RABacHuLCKHC,I wzth I.gGﬂ sonstantrsgmm e Eatee

. Fi gure 51; Piasmxd map af recombmant haculovms exprf:ssmn vector

Flgurc BA:. ‘DNA seque:me of PMMHHLCKHQI (SEQ H} NO 6) The

) rsaquencemdepxctedﬁanmS‘

- “‘ F:gure 68: DNA sequence of pTRﬁEacHuLCgﬂql {SEQ IDND ?}. The e

- ;




5 3. DETAILED DESCRIPTION OF THE PREFERRED ENMODUVIENTS
The possibility of evoking an immune response that would recognize and
eliminate neoplastic cells while sparing normal tissue represents an
- exciting approach to the 10 treatment of cancer. Inducing such an immune
“response is assisted by identifying a unique tumor antigen. B-cell |
‘malignancies express a unigue antigen, the immunoglobulin idiotype (Id),
on their surface. This antigen contains protein sequences from both the
variable immunoglobulin heavy and light regions (VH and VL). Each B-cell
“harbors a unique genetic sequence used in the production of the

“imsnunogl| typ nse ell nanc
Iarlseufrom ?ﬁeglg%oﬁgol Zx%ﬁ%ﬂ% (équ%e%g&ﬂ% fgrgl%“gﬂglﬁ‘é’l‘ggm“m
B- celP%%ﬁWé&ﬁé&gwMﬁm&}dﬂ%%qnTMpm@nqdmtgmqadcﬁmms to 3,

Shoud sergakap Ceabiaitih b Uy rebaser ooty O Ay Bl csion
mall 'g‘ﬁ? gs Iym homa or leukemia.. Passive Immuaofhe b

“Earlyi GRS DY He: ug]éeﬁf%%ém}ﬁﬂl from 5'to
~ ahtibddies ‘agajnst tumor- specmc idiotype (anti- Id MoAD). This approach. -

-~ resulted in tumor -regression and long-lasting remissions in several

patlents Wlth non-Hodgkin's lymphoma. However many patlents o

. _experienced YVRREY BFTHE EREFORR

o . - '306(9):517- 22 1982; Maloney at al., Blood 30(6): 1502 10,1992 Brown er.
. al., Blood 2@‘73?&7@@!}‘@1?&!@3@% Bramwnvast; wkpSemilst@oob recognize and elmnna,te -

 16(3)dqRaRA0RRMSRKes Al Ak @%Q§§k%ﬁ%§§%%ﬂ§§§1ma%m me

" . difficulty that ayose in the studies describe a _' -
S ang%%ﬁ? L ey Mﬁ?ﬂﬁ’aﬁ]ﬁ%ﬁnanaﬁmﬁ@m}%%%m@mfmgawﬁque‘ |
' v‘f_|d|otytpmonm§mo@edaulmﬁ1gmﬁc¢dbmpmgqimmﬁ&gﬁmmm@ :

- desciighin R ALk arislesdisled shaye (Clervelal, 1o6e and,

. 'Meeker et: aI 985) It was aiso S 113 CENS &

. escafEdHA ’FH’FB%F&@H’&B@E&@% By P@’éﬁ?ﬁﬁ@”ﬁ@fﬁ%%ﬁs@ﬁ%ﬁwﬂ@e@@ 8
- cell remqpioribiotcienss Alealimm 5%&@%9% §Q9 ﬁ%ﬁzﬁ%‘kéﬁf |
- eta

s nf|rm for B c jas in.an an tevenson ' |
ml’g%lgl §’03(525n§ (# %ﬁﬁfn@t‘ﬁ%sra&ss rﬁf@@?ﬁﬁ’t‘fﬁéﬁmg}ﬁ o

o there’i?Pé1 W@Wf@& ﬂeﬁmﬁmz@hgm@tg«v@rm“@;cemdmmmme

e | (Bermﬁ&@pz@mtmé émm%ﬁlééé@w&%ée%%mmmm ﬂmpy cfany B oall

mahgnancy, suc.h as lymphuma oF iaukcmza '

" Passive Immuuatheragz |
20 - - Early 1mmunotherapy strategms focused on the use of monecionai antfbodles
o agamst turnor-specific 1dmtype (anti-Id MoAb) This appreach resulted i i’ tumor- ,
o mgrass:on and Ieng—lastmg remissions in several patients with non—Hodgkm s lmphoma
. Howevcr ‘many patmnts expenans;ed eventuaj reiapse (Miller er af N. Engf J. Med,

| 306(9) 517~22, 1982 Maloncyet al., B!aaa‘ 80(6} 15(}2—10 1992 Brown et cz! BZaad
25 733 6SI~61 1989, Bmwn etal, Semin. Oiscol 16{3} 199—21(? 1989; Meeker ot al,

" Blood 65(6): 1349-63,1985. | PR

‘ One dlf‘ﬁculty that arose in the studws descn"bed abﬁve was that cells af a
-mahgnant BorT cell Iymphama oould alter their cxpressmn of their idiotypic |

o 1mmunoglcbuhns orT cell receptors. Two examples of this were described in some of the .
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90 365 dBDY?

Levy S, et al., J. E.xp. Med. 168(2):475-89,1988;): Such mutations
appeared responsible for the decreased effectiveness of the anti-ld MoAb
over time (Berinstein et al., supra; Tau at 5y laut "AP_ure 3 VL(6422.) 62
555-1993, Chenet., Y d dilvliiej7y. - DI, 417753(0), 4 (t77115
(r) ad 8677, at.6 8V,0 j, 10 1994). One way to avoid this problem is via
the generation and use of a polyclonal antisera against the |d|otyp|c '

_ proteigy;Gasparan ¢ tial of elonl - -
'antlbo%tslfgbased thegﬁwr%%néiﬁéégmd é\ggtég% 3?825%%% tal, Blosy o hat

' ﬁ@%@%mmwﬁeéime BFhRiSEO STyt tprexpression of |
.. _proteisafiem anw@mm@@@méﬁakmamemmmME?@@%%dﬂms was
-+ followin s%ul q??en?{clonal antibod the The resultant
o polycwgﬁm#% s recognizedniaio tﬁ"’%foBSfﬁ hé Bﬁ’fﬁﬁ’f&
- tdmor 3H@ATGAribARE). mmméqegdmmm@tbﬂlﬁmummmfﬂmdwc variation even
: respwa%%ﬁ%ﬁ&ﬂ%ﬁ;%&% MBRNEMA PrABkEMIR, g‘ﬂj%‘%-s 1950;

repregent an : lmprovement over monoclonal antibody therapy. Producin

- suffict ﬁ?ﬁtre’s%&ﬁo%éﬁ%%%%ﬂa@&ﬁ?&@mﬁ%@ﬁ%ﬂwawmmbis |

- patiefts: im

,:‘antlbd'du@@mgpdlﬁmweaﬂﬁdm Rmmﬁhva%eﬁmé{fsennstememl supra; o
BRI s O G "BRy i the phenomenon gl o,

‘mutational escape seen with pésswé immune étrategles Uch ther ’5'%’
RS’ tﬂggﬁétentlm to generate ‘a broader | immune response and thereby

o recog?éee tlﬂf?@T@fﬁgﬁ@@mWéﬁQﬂ\@%@é&%ﬂ&t&ﬁ%@ﬁ% ¥Rlonal
“ttme ICUHE th. active immun era es.|in.convi the
L R SRS ottt of

ne sys em

“expreatigeiongl riorivirsg fhwﬂmdmyp@mmd qmmy (éfaﬂpmanmge?isvd

- :_." eXpre%QﬁbM@E”??ﬁ)af?h\%%@ﬁﬁmﬁ”émgﬁ% 2dndheRsRaLIBVeRian. m{; :

uni jl ity_of the immune system has been; adapte ‘totreatB
|rr€%§%" Ei

- AT P B e BrE e Bagonal
- ““the meommmmnﬂ@mmmm&%m@mtms from
- pnmeg@:ﬂ@%%&gpmn&ﬁm%mchﬂ@ae&%&m&&f 906808 anivoay

heavyin n unoglobulin chains 5 Qfgether with.a constant reg fon prlme
. TypicERyCHSHIOiE R e dcRe of & erhiauniame cesulise renld sesesent au
- such aspRERRn(Tvese eakiatsaiiody BimRpys FRLOKMBIATHORMWIELONRS of

oy therwww&&@sQnOJEJi@& u%gggf%n@aaat?f :;;;eg ;%1%% € th%umm oftglg | N

- variable regions-as-a

appmach

I o .Actwe Immunotherapx e
o Act:vc xmmmotherapy may avmd t‘ne phsnomenon of mutatmnal escape: seen Wﬁh '

25 7 pass:ve zmmzme stmtegzes Such therapy has the potentaal to gensrate a broader i immune

e ‘respcnse and thereby recog:uze the hetemganeaus fumor ceii popuiatmn that r,an arige
o -ov&r tsxne 'I‘h¢ dlfﬁmﬂty with actwe mmunotherapy hes in convmcmg the patmnt’ _
- mmune syste:m te react agamst 2 percewed “self antagen expresscd by the ummr As
; w;th 1dwtyplc protesm, ma.ny of the anngens ex;:resse:d b}/’ tamors aze wemk mmunogens
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first step in producing a chimeric protein comprising a variable region and

a constant region. Alternatively, techniques such as 5' RACE may be

used. In the case of one 10 patient described uxfia, 5' RACE was used to
clone the variable regions of the heavy and light immunoglobulin chains

in order to produce a chimeric protein. Examples of chimeric proteins
include: VL/Cr,V L/C%, VL/1gGyl, VH ! 1gGy1, VH/ Cx, and VH / Ca.
These chimeric proteins are produced in insect cells using a baculovirus
vector. The chimeric protein thus comprises a portion of a variable region .
“from an immunoglobulin 15 molecule from a patient and aIso comprises a
portion of a 0, fr Sauy %er th atlent In .

~ preferred erlﬁgg%%%%ggt %re%l/?/ and const “PS@?@F@?J}@ been
 derivatPREHOEPH R apl %W@V@F%M%@@%é%ﬁmrﬁn@%ﬁmmw encoding

con dsta;atvmegémegmeg mawfﬁwae%umegem g &Eﬁéﬁ'ﬁﬁ&rﬁtnmersfdmwd
predi e.more efficien r nu existing systems for
prodm%%%%mt?%c f|ce)‘5ft;(§)rftf'elns %/ﬁ'%fgﬁ%é’ é% é%gé érﬂgm%ﬂ%% ,
T wﬁvaéeﬁqﬁl%ﬁlﬁmm@isﬁmmqsmsm|Wmﬁﬂsﬁn@cmdamaﬂﬁbiefal su;tab1=

- an eftaclivg Mﬁﬁﬁﬁi@@&&% % ek medialedpaihelegies:and auigl bidilich with one |
dlsea?e%lT e mven r%éf advantage of the ‘u ?rgue cell surfa

antigéns preg ?ﬁ%ﬂ SOt EEENS MTb R 18 dere ﬁﬁﬂ%‘r@@%@,@wm 252 B
and ﬁamwmdnmgammpmmmw&ﬁﬁrs@ghmlmg@,‘wg%o%gtm ‘

» lored to :
s S IR R

E 81l it Sesrdpdtianion s waéfve@qﬁpecmqﬁ@ ‘@#@lbﬂt@mdﬂﬁﬂmmmy and

' -secretar -sighal sequence

- - frame wit

functmgaammmsgimﬁammmuﬂ@m&r&pyr&ma Qﬂﬂa&ﬁfﬁﬂaﬁ@éﬁnﬁx §ﬁs of .

- ‘bacul VIFUuS eég eg,ﬁs;gcu % ch that onl two cus o
- gene Specitic 30 primers ?Ner ol 4hy BATE ﬁ'ﬁb’&!yandvﬂfg
variaBlesedibngiforeats stdmmm lﬂ;&mwcenmﬁ@@ma@&mm@%mp%e : :
- light W@o@@ﬁﬂ @%’ﬁp“% hl%ﬂn orporegion af - fgterolo P&Oggnbuhn N

rectoeg %'he eavy

PR A Ao bR SAPTATER R iR @fm@mw@ﬁmgem asource
‘ amowﬁﬁsrmﬁmhvgamam unggiehinfresninsas! welisshhisMesionshoidhg .
| usef%g%ﬁgjh%eman%ﬁs[%gl gﬁ?a%ﬁi%?on ng% ssgzrlé’é\%gs gelﬂr%g i Vllm COﬁStam :
 placeREMERRMBPRISRA B ssetimeny i serpreticterd anbeanytcheuiyhtly o

" < chairpwariadl %m@ﬁﬂo(é@r&hﬂg Hﬁf@ﬁ%@;ﬂ%@u@ﬂ@ﬁ{bigﬁ%ﬁ%@ﬂ& Qﬂ[‘%@' noo

‘ .]ﬁ}d ngceﬁcnt immu.nogens fer use in vascmauon protocols . :

The present uwenm on fills the graat demand fr:rr an effectm-‘: treatment for B celi .

” madsated patholo gws and sutolmmune discases The; mvenmons take advautage of the “

v.mque celi surface antxgsns present on the surface of B cells mvoived In B cell

o patholo gies, and are prep ared in & patxent—spsmﬁc mamaer Such vaccines prov:de ,
25 iexqulszte se]ecmﬂty by bemg tallored to the ma:kers umquc to the pathcrgemc Beells -
found na gwcn panent . " _ - .
' The ncwel haculowms/msact ceﬂ exprassmn systern has proven effectwe for the
‘ ‘afﬁc).ent pmdu ction of ﬁmctnonal ant;bodxes for immunotharapv from any given paumt.: |
.- This baculov;rus exprcssmn vector was designed such that only twa custorn gene-specific

30 primers ware needed 10 ampilfy any pair cf antibody variable regmns for aasy subclomng
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the honey bee melittin secretary signal sequence. In other systems, the

- lambda light chain constant region replaces the kappa constant region.
The chimeric protein is then expressed 10 with the VL region in frame with
human lambda constant region and secreted via the human placental
alkaline phosphatase secretary signal sequence, along with any heavy
chain variable region (VB) in frame with the human IgGyt constant domain -

" ledb t|m uenc ny. manoclonal B
: anub%%g;%r#%%ge}{orqﬁlﬁanapg lé(;’ﬁoﬁrnr"I %@1@5%’%@% yrg; fqermpegonof
by phatsectiisplagectoringisveliddnencts easilydapreste dhas yao RoRUERSH 1o the
19GY L% QEAS iy IS V&S %ﬁ%&? t"%ﬁ’e%ﬁ? ﬁlseiwgru lf%%lrx ég of active

Additionally, different isnmun in types; |
IgGy FRPRCFERY ’r‘ﬁ&fﬂ}&ﬁ%f@i}r &S @E%éW%hﬁWﬁ%ﬁ@é@WMn ofany

" thereahedight biexisisedabnepbacen OV10 G e W HIALE KRESIA8SRAS xion and
: -rSlgnaI Sedyenc % jescribed su % e instant invention may use: other
~ secrétory sighal sequen Bé%éﬁ%ﬂ? éﬁﬂ’é@@%ﬁfg’%’é’émmm’e and any -

- sequ@ﬁ@ﬁs‘;lassmbé@mm&ntﬁé;}rmmmmhf ool uhmgemsldgb{eﬁvﬁdsfﬁﬁmclamm ledby
 give ally; one of skill in the art would be able tg select -
| seve?%%#%egtgﬁg%%%grs% aﬁoﬁﬁﬁ%@eﬁ%gfﬁe e R/%Féﬁﬁﬁﬁ?ﬁh??ém‘@t chain
| prodﬁ%‘%ﬁ!ﬁ%’?éﬁ?ﬂ%ﬁﬁt@%éﬁmpwmymnoﬂannmwmrﬁm@&@mmd
or eag ﬁlébﬂ!@%ﬂ:ﬂx ﬁﬂ@&@%i@ﬁ%ﬂﬁﬁ%&ﬂgﬁi @&&%ﬁi DB%H l&\%’é‘é&d via the

yste}m for: t de etx? jon gf 25 biologically active proteins has been .
~ hampered by the naniity RESEERRIS SR ra8e} Semilsn A wikiaay beavy
wrth@hmex@sshrwmmm@rmwm&mmd@ﬁrpmmmmm ledbythe

I I bl countered with the expression of - =
R e e e
. devdispes ﬁb‘h@h&wmmmo@enaéndhmmmmm@mm@mmzmewm be -
ectesithaadlalp e SReRion ol Afog mﬁ“i}‘?ﬁﬁﬂ?&%ﬂ?ﬁfr?m osbie
ea

insect cells are constructed by |nser |ng fun ctonal 16 secretory
seq Lﬁ‘h@@?’fﬁﬁ%tr%ﬁ@ﬂ% ol nmmmbiaﬁamh&fmm&hrﬁ&gﬂgﬁygﬁg&g,

¢DN | t
C &@S%@QT@@ g%ﬁtr' tﬁﬁlﬁgﬂ? ﬁ{ﬁ @?é%te 3 the%@%rcs%ggrr?en{n%er?gfhc%id be

heterologous sign seﬂiuence which ecom t pro

~the %EPé&ﬁﬂ?"ﬁ R | WW@@MGW@@@ drscetiedtipra, the
: -testedstmmm&&ﬁﬁaﬁ&lI&a@fs%&é@@w&gﬁé%écﬁgmgéﬁﬁ%%ﬁgﬁs

e P R R R e

ATGr3tt ddditioratly,reerAskdl iz TS CTB BTG CHGCHEr L Tfferent
| GG%:@H'& s Ein@&r e %@aqmval&nﬂy in ‘i'ms system to produce equwalent resn}ts to

o amphfy any pau’ of amxbody vanable regmns fur easy subclumng
7 7 " In some ms‘cances, utz'nzatmn of the bacuszrus systm fc:r the expressmn of
25 bmiogwally active protems has been hampered by the mabihty to cfﬁcxenﬂy sulubﬂlzn
- ,recombmant pmtmns without excessive pmteo}ync degradatmn In order to carcumvent
o ,.:'saiubxhty and pmteelyszs pmblems ancoum;cred wath the axpmsmn of recomhmant
E ] .pmtems in insect cells bacuinvmrs h*ansfe;r vectors Were developed for tha efﬁmeﬂt
: secratson of bm lo gically actzve protems These vectc:rs that famhtate the se:creuon of

_30 ‘. recombmam prctems frc;m host mscct celis are canstmcted by insertin g ﬁmctmnal
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CTC TCC CTG GGC) and the honeybee melittin signal sequence (SEQ ID
NO:3: MICFLVNVALVFMVVYISYIYA; DNA sequence is SEQ ID NO:4:
ATG AAATTC 10 TTAOTC AAC GTT GCACTAGTT TTT ATG GTC
GTG TAC ATT TCT TAC ATC TAT OCG) have both proved useful for the
secretion of numerous bacterial and human' proteins (Mroczkowski et al.,
JBiol. Chem. 269:13522-29,1994 and Tessier et al., Gene |
95:177-83,1991). To tailor the present invention to a particular patient first
requires identification 15 and isolation of the genes encoding the unique

" antigens, ahd then the means of producing those antigens. This may be -

. accomEBh% |n a number different ways avalla?le to one of skillinthe -
att. For exa eé]cﬁf/ 3%‘%%%" Rl Qiteclsipre insertion of

, need@mﬁmﬂﬁgﬁaﬁﬁﬁﬂ@ﬁmmummmm@rbmlomwsAmehﬁeﬁlogous signal
eXpr%%&dﬁﬂcémlc@@Qéﬁ% Taﬁﬁﬁ%%ﬂﬁgﬁﬁﬁgﬂl@é&?&%?% éﬁkﬁ@rta% Human and

production of functional antibodies for immunotherapy '2

ProviiSRAIFAI5 ARAROR- SN Berd Ao e nentianefieseiplosous proteins
\fectdrendnsiRt ot bhRacpaehindnidainphoginhubri)ni spiessioret m

recompaprslelis Leihg f féﬁ, s Rlem Alowsile ROducion, o

“of large guantities of bIO|0 ctive pro eins without many
CranbSkS SRR AT RHHAOGIRIEAE RIS GEAS GG RO ABSEA CAG

compiitatines memmmmm@m&aﬁmﬁ%@myﬁ&m@sm ID NO:3:

e s A e R e pa e

 WBranBEAGBRIAE TR AGA. RTALTACITOVATS G4 FRATAG ATpeSTnC ATC
transferyecioy nanasklgRLL! Inumy RGeS AraKbeEcnAISS %L'&
nalysis

. that behave mﬂgﬁggéﬂ the: mammalian antlbod in- SDS-PAGE a

. and WESHEINHIBHE fﬁﬁé&d@‘%ﬂ‘f&b&ﬁﬁd%?m%%é?é’élmﬁa“ém etal, Ge?w' s
" glyco‘b?}ﬁé’t'éﬁiﬂﬁélb-lndmg affinities of purified Mab9Fi2.and-purified 17 R
- baCU'OV'rU%Kmﬁ%%QM%&WSﬁ%d%mm%%é Tﬂg?%ﬁ%%}esar}gnﬁﬁcmm 7

approx ‘

roductjgn Jevels were determined to b .
. Boluf¥ Wﬁ%?ﬁﬁﬁﬂﬁr%?@?&ﬁﬁ?ﬁﬁi‘ﬁ%&?ﬁéﬁ@%ﬂ‘ﬁéﬁ% é@ﬁtbeépme@@pducmg |
the pasticatigearighiemey mmuﬁam@duﬁe@m&wﬁﬁ%ﬂﬁs&@ﬁélmmle to one

N gene&@s@%@@.ﬁg Fgrg?ﬁ-ﬁﬂé%l cen %O%E}WH né Ll;%‘?_ Io u adt te éleeds

" proteins containing patient-derive par icular region

o useddhs TRE SRR SRR RATPL wmufmmtt%wswm@mmms

wou|@bsmmﬂeeélypaﬂﬂﬁms&mem@tzﬂ&m&dwﬂﬂdﬁemuﬂﬁme&ﬁ@ﬂﬁ%&&&moﬁwrapy

- ‘?0 (see [ag S vaxsnonai Applzcatzon Senai No 60!244 722 ent:ﬂed “Bxpressmn Vectors for - =

Pmdufmcn of Recnmhmant innnunogiobuim“} ,
' Expressmn of racomb;nant pmtems usmg the: ba.culme'ims system allows tha
o praducuon of la.rge quantmes of bwiogwally active pmtems thhout many ofthe v
drawbacks assocaated wu:h protcms made in bactena, ancE also avozcis the comphcatmns of
25 a »usmg marmmhan ceﬂs For cxampie the mzmunoginbulm genas fmm the stable human
' cell-line 9F12 (ATCC#HBS 1 '77), whmh produces 2 Imman IgC:‘rl/ [ antlbody spe.mﬁc IOI'
‘ . tetanns toxmd were ekoned into a baculov mzs dual promoter expressxon b:ansfer vector,
' 'Intact IgGlfx muneglobu‘tm was produced in :nsect ceI}.s that be?:xaved s:xmlarly to the _'
mammalian anubody m SDS~PAGE malysm and Wastcm blats The anﬂbody pmducad
30 _ by msect cells was glycosylated The bmdmg aff'mmss of punﬁed MabQFlz and punﬁed
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~ altering the B cell mediated pathology. This technology has also been
applied towards the rapid identification and cloning 10 of patient-specific

~ Va and Vp genes expressed by a T cell lymphoma, then expressing these
. as recombinant iJVa or IgGy,JV p molecules in insect cells (see U .S.
Provisional Application Serial No. 60/266,133 entitled "Method and
Composition for Altering a T Cell Mediated Pathology"}. Molecules

duged by.this method were formulated and, used
TR RA RGN S ABEPRCR AL EpaTaedas e

- -specm:ﬂiashmiﬁqéttebﬁrai:\aitemmgfékyrswatmtg'miefers to’ the ability of a

compound o GRS vention to B cell mediated
-~ pathology. A compou %gv%ﬁ% tﬁ%eﬁgl}él a t??’+ S%?c 0 e&”bfes of the
numbeFErpateATE R EiRER remee meﬁmn&gwgmgh@hﬁ%d@gmmmo :

the cmm&w@m&mﬁummﬁﬁ@w&@%@aﬁdéﬁlhﬁ@iggmt%@md particular
mdumgg SIS in the B ceIIs nvolved in the patholp ibitin

further grow aﬁagglcf’ TR 5303‘ PETRRET PR ifgrinistered into
cell- m@dmb@imnmﬁme‘@t’audh& eeiivof &hel!&téihfpétkmimgy,r&ponse for o

- ,other\mmm{ym]g%@ﬁg@ a@lfogggypathologmal B cells. The exact

~‘mechanism that causes the: alteration need not be determlned but onIy

that an altergﬂ‘gﬁ B BRTIER BRSPS e e )}%H{é}amn end cloning
- ‘m@chaﬁmnmspe&ﬁmb'&&mddepgaﬂ a@ﬂm@dh@r Weélﬂlvﬁﬂmfdﬂ@ytﬂéu%pressmg o

 compgsitions.-The term "B cell mediated pathology" or "B’ cell pathology

: '. ‘referst{’g%?fsrgc %@é@éwﬁﬁﬁmt{g@ﬁgfﬁ%@Ffﬁﬁ?tlﬁﬁbﬁﬁ%ﬁas‘fel’mmmm}
- replicatigmiaias St oldBeoelks, 193 gﬁgtgaem@«mmomﬁfs@mmgﬂ

e R R SR f ki

.. host's own'tissue, 5 such as multjple sclerosis (MS) (Warrén an

" with th@%ﬁﬁ&dﬂ%&uﬁﬁémwmmtmm@ﬁmmw@m&mus 6 patient-
' 'g@tho@g@&m@bdnvolve inappropriate replication ofB cells include e
- ~chronic-and gcute:B, eII Iegkemlas multlple myelomas, and-some:

= non-Hodgki ﬁy?ﬁ%h%%‘ég Sinéft Be mﬂtnéhm&fméﬁ?scﬂ%ﬂﬁﬂﬁdd’r ‘-”'01111’051’53011 '
;-growm@ ﬁmmwm tenidse Aced maﬂmaﬂ@dmbﬁvgylmﬁmfasd which altars a B .

'- automam%m@aﬂﬁ@ywwgﬁm@wemm@nmg@%mg i,

 Mult. SERPASEETHG65E Brompospdrahin i drymentalssigest el pamology,
: -,(Zh anwgmg agoptdsidi mmbﬂﬁ&(%&é@ﬁ &Qilpaﬂmiogy, mhlbmng further growth and
o ‘ dwman of cells of the B celi patholugy, mducmg cel]-madmted lmmumty durecteci at the o
' r'ceﬂs of tha B celi pathology, or other\msa mhlbltmg the actzvny of the pathologwai B
: cells. The exact machamsm that cauSes the altemtmn need not be detenmm:d but oﬂ‘iy
‘ " "_-that an alterauan in tha B cell meéhated pathology oecurs by some mechamsm as 2
a5 'consequence of addmg the mvenhve moiecu}es or cumpos:tmns , :
L The tefnj “B cell med;aied pathology’ or “B aell pathology” refers to thos» |
) fdmeases and condmons that arise from i mappmpnate mphcatwn oF actmty of B celis In
o ' prafsrred embodzments, the B cell mﬁdlatﬁd paﬂmlngy 15 aB ce}l lmnphoma that results
R _»from mappropnate raphcatson of B calis B cell lympbomas are difficult to treat
© 300 '&ffectiveiy with the currently ava;labls medical mcthads. Other types of B cell.
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Odendahl, M. at a! , J. Inarnunol. 165(10):5970-79,2000), anti-Hu
associated paraneoplastic neurological syndromes (Rarer, S, and Kaiser,
R., J. Neurolmniunol. 111(1-2):241-4-4,2000); autonnmune hepatitis
 (ADD (Ogawa, S. at at, J. Gastroenterol. 10 .Hepatol (1):69-75,.2000):
~ Other candidate'autofrnmune diseases for treatment by the present
invention include rheumatoid arthritis (RA), myasthenia gravis.(MG),
. ‘autoimmune thyroiditis (Hashimoto's thyroiditis), Graves' disease,
‘inflammatory bowel disease, autoimmune uveoretinitis, polymyositis,
scleroderma and certain types of diabetes: The present treatments for
* these autoimmune diseases do not cure the disease, but-instead only 1S

ame RBRRHE Kb REREWRAS Calfebrarei wibeidndnabivnnme cute B

systmﬁanrmegamﬁnpwmﬁhdﬁxammh/ﬁﬁﬂaﬂ&@W IEPREHE MO ther preferred -

~nor anism. thatl not -experien Beell
B S fét Hop oA e =
_ marre\»tpmtﬁfdaﬁfaéﬁ shesdbdsstisayvarisaisocaysmm #sBdymphotytes. tissue,
- .In genesak 2A18ptellscasa:quiis)invelarki 201 agy: gL ionRAR, o 0@0), |
| orgamsg‘n TPPe term athologi( @5 rs to a state.in an orgamsﬁﬂé @
 hum&h) Which & r co 8 By‘ﬁfgw‘rﬁéf"g‘lﬁ%é 4 épwﬂf’i
- comiidendahirhe ﬁa{ho{o@mﬁelma@éﬂﬂﬁ&ﬁé poespnhindentionited
. chargglerizendy mma*mmym'mﬁmgﬂﬁ 2p phsderm
o "patl? ngr $ r tg_éa % anism in need of tréatment forapatho y, or
" more’ Hﬂg gg}l gg’l h%‘?éﬁ%é%%%ﬁr\ﬁh‘g lﬁé&ﬁ‘f?f-’“‘-‘emf
. Who szp’rés)méﬁ,aﬁ%ﬁﬁzhmﬂm sﬁﬁh@tm@mﬁmmﬁaﬁwﬁ@{m@@m bytha .
o Sym%&%&ﬁ W'Hﬁiﬂ&@ﬁ@ﬁga@ﬁﬁ&% s%th A erapeutnc&&?}n auteunmunc .

The treatment may either be generally acce The me |ca

o comMYEH) B (AR e e RpERIdieR Ao e infieburiory Wy ehéisease,

- pﬁtlm@ﬁmmem@ammmwmd ﬁﬂmrﬁif%rﬁgl@xlﬁﬁ,sa%@%aﬁﬁ é@é@ﬁmﬁ@é’%&% The g
sheep. 49 ISES,TAlS;, apd mice. I, fur referre odi
the atlen?‘itls%% uma%r%egbca ien d‘%gnc%’%%e ggﬁcgfg a“('jgl]ﬁ é‘t instead ooly
ur%%Péﬁ?éB%éymﬁ‘@Fé%smn either spontaneously or during. the course

_ of a theraperdiesiegBnen Qetieatinent AROFIARNGY SN O ASing 'é?n%ch is
or multi- eIAuIa,{rh he tea[n includes. mamggul% and, most preferabl

humans. Prefefred organiame mreiids %‘?ﬁ@%ﬁ’flﬁﬁrﬁ?‘f?@%{’tﬁ" e that isnot -

o d|agﬁ%%|§%ﬁ€h%@éﬁ@@m@&ﬁlﬁm)amlu¢mmﬁmmmmmﬂw that develop from

N orgammm a8 produc:e antibodies; they are also known aB 1yrnphocytes In oenerai
. .?,(} B celis are cells involved | in antxbody prodactmn inan orgamsm R ,
| The term "pa.thoiogy" refers w ] state: in an orvam»m (e g.a human) whmh 15

) recogmzed 28 abnormai by members of the medmal commmty Tae patheio EY. to be

| tr&ated i the present mv&ntlon i charactemzed b},f an abnonnahtym the ﬁmengn of B B

ceﬂs o ' S R

25 i R . ’I’he term pauent" refers to an orgamsm n need of treamnem for a pathology, or .
more spemﬁcally, 2Bcell pathoio gYy. The term refers to a hvmg subjcot who has -

o presented at a clmmal seﬁmg w1th a pmgcular symptom or symptcms suggasung ths need
for treatment With a therapsunc agent. The treatm&nt may either be generaﬁy amapted n
the msdlcai cammumty or it may ba @xpmmsntal In preferred embodxments, the pauent |

S 30 '1s a mammai mcludmg ammals such asg dogs cats, pigs, cows, sheep, goats, hcrses, rats,

and mice. In furfher preferred embodunents ﬂm patxent isa ‘numan A pauent’s d1agnos1s
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humans. Other preferred organisms include primates, as the ability to treat
or diagnose primates is often predictive of the ability to function in other
- organisms such as humans. The term “"chimeric protein" refers to a
- protein which comprises a single polypeptide chain comprising segments
derived from at least two different proteins. The 10 segments of the
- chimeric protein must be derived from heterologous proteins, that is, all
~ segments of the_chi IC tide do not arise from the same protein.
 The chTREIT ﬁ%%’ﬂ% gffg B RO SERR PP RRALS B dnkimRthe
- portlommmmdﬁtrwmmﬁEmmunoglobulln chain, but do not
comprise the gn f in.the.B cell _
| A B e B Bl i rammas,

from which the Vx or VL region ermore, u.or
o regiorfHeyaToPIRERaBLY thement & iEas ereapisns Mivéeﬁg%n@ll#@%ablh% to treat or
~ edoughuip@enagate aﬂemml ma%«@md Q%i@}gﬁﬁ‘ﬁ&g%ﬁiﬂé&&%mﬁs suchas
* presept invention may alsp include pr n which a segment of the
naturgﬁ Wi occmﬁ%g ?%\ételﬁsépﬁlga% Ben gl #5 FRIe &% é&éﬂﬁ%&ﬂ?gﬁi@"%
or nomﬁmﬂpﬁ@@ @m@lgﬁyegﬁibmbﬁh}gmﬁmmmqﬂimmm as humans,

. constant recies eRkivesl o Adatepith he e tsenst a%&ae&aggt

~from a..different source and would also include |mmunoglob In const

e  regiomS WP B R BRI tRESRAGHT Hesk Toen A Ferstawociffimst Ames. The o

- d8gmemrentiariginditatitc partialynot endiehediannaeeibaal pﬁ&aﬁs, that is, all’

f;'f;fhowe YelniG OPRE Eﬂﬁi@ﬁc%lﬁﬂ#%ﬁﬁéogf%é‘%s AR EONRN Wit Ohmeric

be the Same as the gene for the im ch occur natura?ly in-

S the pﬁ@ﬁ%@?@ﬁ%?&?%@”&ﬁﬁﬁ%&dﬁwfmﬂmmgmmmwam% or Vi,

- from maétﬁﬁﬂmqﬁumﬁ@gwmrbﬁ%m&éﬂw %&Qé‘%‘éﬁ&% i Hlose

- not be the full lengt ene or cDNA from the patient, (2) it
O will be a. 8%#3@}1}%’ su%#g;g G%?gin #'gfga’h’%lfﬁg bﬁ?lghtr"tﬁ%“)‘ﬂ'l?é‘m’g ;

‘,‘__d|ffer ﬁ@fﬁ‘d&@%xl g&l gel%eglm thzn%x ressm \élmto.r Th ete 8}

ﬁ@clemm%ndéq en&‘gdw&d:heznaﬁtﬁﬁtﬁdgahmﬂﬁaﬁhﬁe@ﬂﬂgwﬂIbut dces

.. "protein;” "polyp peptlc USEd refen |ﬁ{ercﬁange53fywm .
" 20 Th@%@?ﬁ?ﬂ%&?&%@lﬂéﬂdﬁm%w@%a fruspei ofdtic ptselbtodehmng protein

natur&hasibﬂsr@llﬁdlEﬁxklb/&C&}w&ﬂﬂ%&@ﬂl@@éﬁfﬂfﬁhEaﬁ}%@%@%bﬁm This
- found.in ngture Y\IhICh e%:ode by ép 88 not been modified

by themﬁisue ofrecom |na Gﬁf’qal?e © fﬁ‘?ﬁpﬁ?ﬁ} Efﬁ}r% gGl constant

B -‘@ﬁotem@sntﬁmw kié‘ﬁmmdwermﬁédm hﬁludie ;ﬂheﬁ@ﬁﬁeﬁmﬁam rcglons in

 also appiytopralei 9@&@5&@%@%&9&%@9}%@& alsystem such

oy ..the bacculovirus virus system of the present invention or by 6 Culture o alf“that is
R C eII S é’@ﬁ\ﬁy@f ﬁroqﬁhre y manmade. In a!] cases, howsver, the gene for the chimeric protein of

the mstant mventmn will not be the same as the gene for the xmmunoglobulms which -

occur namrajly yis} the paiwn‘a The gene for the chxmanc protam wﬂI be dzsungmshabla

e ©7 25 from naturally occumng protem for ane uf the follomng reasons: (1) it wilt not be the full

iength 3munagimbulm gene or cDNA from the pauent (2) it Wﬂ} bea chffarcnt subtype
S o ‘than isolated from thc patient, or (3) the nucleic acid sequence encocimc thﬁ patient’s 1gGy
R constant regmn WiI! dszer frem the IgG; gene ussd in the exprcssmn vactor,

996

The terms “pmtcm, ‘polypepmde,” and “pephde are used hercin mterchangeably ~
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~ proteins use

patients. A native protein may alternately refer to an isolated protein which

has not been denatured. The term ""native" may also refer to the manner

in which polypeptide or protein is folded, either alone or in combination

with other polypeptides, so that it 10 resembles similar proteins found in

~ nature, or how it is modified after translation (""post- translational

modifications') so that it resembles similar proteins found in nature. A

naturally-occurring protein may be found only in pathological B cells from

a single patient, nevertheless, this may be considered a

naturally-occurring protein. The term "segment" or "portion" is used to

indicate a pg A}/ tide deri d from.the 15 amino acid sequence of the
St ALY b 3RS S AT 2 TERISHh o4 hpIath Som naure

. foil- Ieﬁ@m B@WHMWMNMIM&&S&%Mmﬁbﬁdadﬁﬂsgl{ﬁgﬁrﬁiﬁmag is

such SeCHREHS: AN FRIAINQReRL RIS Al ee “Z'”%PO”'%”S o, thgmques A

native polypeptide. Examples of such retainéd charac Eretea At mclt'j.‘ﬁ

. bindif RIS Ab0EFS édﬁ@%a%ﬁ%&wwwsmﬁm opitep§hese
trﬁeremwmﬂﬁeamsymmﬁdswcuefepf@dmd@f@i@hg%;@glmgfmas the

- polyp i lobuh lecules, or nucleic-acids, :
' encocﬁ%gggﬁﬂ%g sgtlcf%%% ne TSR B R dhg A/ BuR 96 eeliglerived from
, mearﬁﬁ‘geﬁtﬁth%w%ﬁmgfmf@aé’m@@awﬁ@et@mmmw;mmgmim‘ﬁanmm been
~ be pré&t@tﬁédarldumu@ﬁ bﬁhﬁ@&&wfm @Ydﬁ@@ﬁ@&%@ﬁ%ﬁ&?ﬁoﬁ% tide or

r,ques mls% ch ﬁg VL req |ons |soI%§d from particular patients are

- used iR Ins an BRI Fi5am HBLY B rolRaR sy Bt i

L ‘pé)mbwwjﬂﬁgﬁp@ﬁmgrm&lmén@a%y@lw‘hiwﬂaﬁmﬂgﬁmﬁfﬁ&Q‘Bﬁ!ﬂﬁt}dn (“pdst B ‘

¢ ahedvy-

regioggnslRainnsANME ARSI HAgIonaking ligh tla? ARLIOCHS (TS e A

kappa gﬁlambda loci are separate and distinct.) THe exact-sequence of

| ﬁ“?é‘ﬁ‘é’t%?ﬁﬁﬁ@d“ﬁ%‘iﬂgﬂﬁﬁdrﬁ%lﬁ&h% 2 Preiyiegiosssp
-  regionsicktegicnbded, Gionstah cegideraf ﬂmthﬁﬂyyoehﬁﬁh@%&m : N
- Additional Sﬁ%{%ﬂﬁas%%@ﬁp@rl%mgo}@gﬁge%%a mg 8 an %p%fr}?é?e %elBVti ﬁ‘c}m the. '

B !{lypremslon during the recombination process an o]

| oma%l?ﬁﬁfé‘ﬁ6?@%%&?%?@%@#@&?%%&%%@% less
,Thg télﬂmﬁzé\ﬁdbi&inwwtptﬁs@emmmr?d n&ra_tm%xoaess@m fllf‘ﬁ'ﬂﬁf:lléﬁgoydﬁhat such
an region alsoinclude all -
or su\éstantlally }%&8%1%%%%? h%?g ferme b s’i’aéﬁ? ¥ 8pLfReRyde-
-approRitRERPE B Gr e Aiacieiven @F@gi@hbimumpmmﬁw&@ﬁwﬂc fm:
-the eﬂﬁr&uwp@@epmm‘gﬁemam&he VH and VL reglon 5 present -

0 spust be su f t imeric molecule to'o erate in'the present o
o lf@ fﬂ%%enﬁ? E-\l}legné‘l e\ﬁh TCIEr 10 H}e van%ﬁe T8 g1%ns of the po}ypgptlde chams of

: mftmunoglobuhn malecules, or nucleic acxcis ensﬁdmg auch poiypepnde chams One’
- skilled i in the art rcahzes the meamrxg of thesé terms. The exant seque:nce ofa vanable
- mg:on cannc-t be predzctzd and must be detemnned by 1saIatmg the sequencc in questmﬁ ‘
‘ ) The Vg and Vi remons zsola‘ted fmm namcular panmts are used i m the i mstant mvenhon
. 25 Tha e,xa.ct sequeme c:f a kappa (K) or iambda (SL} light cham is determmed by clonaI |
., rea:crangemcnts uf the V regwns J wgmns and Constant regmn of thc llght chain lecus
‘(The lcappa and lambda loci are separate end distmot) The exact sequence of aheavy
-chatn is detemuned by clonal rearrangements of the V regzons D regmns, J regmns and.
) ) ‘Canstant region of the heavy chain locus Addiﬁonal séquence vanatzon in the vanahie .
. 36 ; tegmn arises from i :mprccasmn during the recambmatlon pmcess and also is generatad by

somatic mutat:ons sumsaqueni to tha end of the recombmamn process. The terms “V "
L 21



© subclACEBEGERhRE PG
" "DNA'S seq uéhemr‘ihmammsbamdfaea ueﬁﬁmm&gm@mmmef&b@& o

f and S%&E&Pé@ﬁeﬂt of tha xmmunogiobuhn supe:r farmiy The mnuneglobuhn dc&mam isa
o . cansarved, repeazmg structural domain of appmmmately 110 amma ac:cis each, "

iinvention. The terms "VH" and "VL" also refer to functional derivatives of

such polypeptide regions as described infra. The term "immunoglobulin
constant region" refers to all or part of that portion of immunoglobulin

‘molecules which are not encoded by the variable regions of 10

inununoglobulms. The term "immunoglobuhn constant region” may also.
refer to. the. DNA sequence encoding the immunoglobulin constant

cut, h3*5hEF UbHh g B8 A geement of he

" region, Th im uuo%robulln constant re R? des._the se ments CL,
165

CHRAGE TGRSR

, 1gOllVLgﬁ&é:’ng@®, wmsolgmmgm;aﬁgwswgﬁaugﬁsmaywmm apeherm

or 2. li ents thereof. Any.im Ino bwm stant
reglong%) segm B’Ps?na s Lf?egxllﬁn Aﬁ ééa mvgir‘] ion, pf”gvd%%%a?f

the: se@?ﬁm@iw%ﬁ(eﬂfmmmmm maﬁhmgmmﬁpeﬁét@ﬁwmgm
PUPOsesof REPIE SERIJRVAR ISR e m&@m&&hs @‘I;? xtgﬂ{%%%v&&t

~of the chimeric molecule V|a blndlnqto otein G , Protei

' approb‘??’&f@%tfgffdmr% ofe G¥ei AR BEest Hangt Bﬁmﬁ%"fs‘m
: ‘constqnﬁy@@mgs@gm@m@&a%@g{fmd infra, may also be used: 20 The L
term ' |snmucl%g|obulm fold™ ot ‘%‘?%D&F 3}5:)%{:4%%1 ET%%‘IF‘]F] gﬁ?ftgrg agt ofthatporucmﬁf

~structural element8f the'l
| '|nnnun@@mﬂianm&mwh%mdéfm@smmmdﬂdmm of
- approximaielydgGaming didseasholprunesiohlinSemans A foud me
- in ma;}gpprotem molecules, including antibodies, the T cell antigen
- recep

A, Protein’ L

A rBRAES SRR R E I HeE kR %f%@éa&gmﬂmioﬁuim |
feceptgmm ﬁwﬂmm)heaﬂmﬂnmmmw@me@ ﬁﬂamgew@aﬁ@

. one mthe vag]%ble \Q%osnmgﬁ eqq? eﬂéo X%régud%?‘#qﬁ‘g ?M%B IgEhBaW'
L _t|mmurﬁb@%ﬁgaﬁﬁwmﬁahw&mwmdﬁmmmmghmrmaﬁaﬁﬁwmww region

- faund ingaGeanhENA S, RS PR RIEDHOR SANEMRIARS DR alows the

- replacement of one or two.domains of the constant region with"domains

30 oSO THEAERERL R S PR RS SRR enion, o
L producsampiaaifibe afn{nhpoifialicontiantiegiinmadichlaay badeg to Pmtem G,
- differeptuopertiessieh o@%@{@% 0,038, mmgmpa&sm iy

19G2, 1gGs, 1gG4;. 19A, [gAi, IgM Igb, I%@ refer to classes an
iy

ﬁ#@?ﬁ%@aw@n%wm

o Imnzmnoglnbulm domams are foun:i m many protam moiecules, mcludmg
S "anubod:es, he T ceﬂ anngen reace.pmr cytakme receptors (e.g., the platelat-denved growth |

25 factor receptor wsth 5 Ig domains), cell adhesion meiﬁcules (e g ICAM 1!(3554), and

' mmany ethers Twcs unmunoglabuim domains are found in each TC.R one in the- variable
o -'rc:gmn and aone in the constant ragmn Two nmnumglobuhn domains are found i . o
e antﬂaody hght cha.ms and fonr are fmmd mn IgG heavy s;hams The presanﬁ mvem.tmn

contcmplazes the replasmcnt of one or two domams of the constant region with damams

30 from a different maiacuig, such 2 an immunoglobulin molecule, to produce a modified
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. - eithe

immunoglobulin molecule is determined by its heavy chain. 1gG and IgD
are different classes of immunoglobulins; IgGl and IgG2 are different
subclasses of inununoglobulin molecules. The term "IgA" may refer to

- any subclass of IgA molecules. In preferred embodiments, it refers to.an
IgAl molecule. In other preferred embodiments, it refers to. 10 an IgA2
molecule, In some embodiments, the immunoglobulin heavy chain used
maybe a chimeric protein that contains amino acids from a second
protein. The term "IgGpt" refers to the heavy chain associated with the
IgGil class of inmmunoglobulins. IgGl represents approximately 66% of
huma( Iobullns (R0|tt et al., Lpmunology, Mosby, St. Louis,

oo e Sl i Y GO AP e i B e e ot

'regloﬁlﬂlc??’éenstant region,” and "k constant region" refer to the constant

regions of kAapREHRY GRS, Q%@gfi@ék)xlé@}}l&aigﬁ hg rer@@f, n{%@ rg&?’}%&rto classes.

’ f durln??we development of the' immunie system he tét

Aot emad e Skl e meys deukecibordn SN,

E s‘bmsanmwlmemmmwanesajdéiﬁamma@mwmm@fémbm RI8MAREoran .

- more other protelns e-term "adminis

 comniseidaand® AU Pigicin gl poolng Amino pcids tom one.er

rlng re

- cont&lag & é@mmm:wmq deGnsadciels ew@&‘aegt@nhmsgmmﬁfhgi@uzm

cell metiaiad. pEtbolagyIean Reyreeuanies smmt@ﬁmi@aﬁ&e'ﬁ Bloferred

. tISSU%% i 4he Sg%nl mems E‘Ehm Q"e‘ﬂ%rg@rﬁ&& utside-of the

- organism. Cells existing dutside'the organ %ﬁﬁfﬁh‘i@&%‘%r’b%ﬁmm
1A ceftdgtaraoiseishasorsreusiistivetio be withino iebolyamism ciaaned may be a

N 'teChmﬁuﬁﬁc%l&EiH e saminIsiar SemRQEAHS JAGkiding (but not -

' -aerosol ap

limited to) renteral delivery, dermal appllcatlon injection,.and -
g‘ﬁ%ﬁ% Bfive R rHRERENY PRRORep e witolsdeG) classof

-5'_ _ p[ﬁ\éemmgmfaﬂm mmﬁfrw@&amwmgbﬁaﬁl i H{%ﬂm%g%u}ms -
. anti m 0 inventio cells displaying S
" the cﬁgxgc%e%?sﬂ%%%? %62(#? st‘{jheo ueffggf 0 ?rgﬁlsterlng a . .

. Xompound B¢ &g Emmﬁmm@amnéﬁimhmmm rdendryafismisre gzon, "

© prefegably @o&%ﬁ%ﬁﬁ“ e PR GHREA-RIRQL 80 Q&?my‘iﬁrﬁr&%ﬁ 2 rk}{,ﬁght :

- monkey. or ape, and mast preferably a human. The te omposli

o . referg 5%@?@%%1“&% &iﬁ?ﬂ'f@%ﬁ?@ﬂ?@%f@@tu@%@m The terms

embcd:mefmpthmmmmmmmenmmadﬁluaﬂ%kqemaa@%E}Iépx%}ﬁh o
E 85 some embodiments, pm'hons of the immunoglobulin light chain ma‘y be comprised | na
- _20 _ chxmenc pmt&m that contains amino acids fmm one or nmra ether pmtems ,
The term “adzmmstenng” relates t6 a mathod of con‘tactmg a compound w1th or
 into cells or tlssnes of &n orgamsm The B cciI medmatad pathology can ba pravented or
. __treated whe:n the ceﬂs or tlssues of the ergamsm cxast Wl‘{hin the orgamsm or outside of ths VA

: org.amsm Cells amsfmg outsxde the arﬁamsm can ba mamtamed or grozm in cell culture

25 .rilshes For ceils harbored ws.thm the orgamsm, rrmny techmquca exist in the art to o

' adsmmster compounds mcludmg (but not hmlted to) ora.l paranteral dehvery, dermal
apphcatmn, m_}ec‘cmn, and aerosol apphcatmns TR S ,
‘The B ceil medxated pathc:logy can aiso be prcvented or treated by adnumstenng -
campound of the mventmn, or an ant;bedy rajsed ioa compound of the invention, to B
307 celis dxspla}mg the chamr::ten;stms ofa pathnlc gy. The effect of adnums‘cenng 3

‘ compo‘und on orgamsm funf:tmn can then be momtored The urvmnsm is pref"rably a |
N : 23 : .



5 adjuvants, stabilizers, excipients, and the like. The term "associated
with" in reference to the relation of a variable region to a B cell clone
refers to the variable region that is found on the immunoglobulins
produced by a particular B cell clone. The tern ' cell clone" refers to the
clonal descendants of a single B cell. Cionat 10 descendants of B cells.
~ . express the-same idiotype in the produced antibodies as the parental cell.
- Ones IJ’% I realizes.that clonal desc ts of a B cell may have -
'-underg'(ll)n(g‘lﬁsorha%J Sthird %H‘&,,?ﬁr%" S VAFAD eg 'F%p 6N gﬁhg ot ape, dnd s
mmuﬁ@@ﬁ%ﬂﬁfrﬁ@mrbut still remain . part of the B cell clone. Theterm -
"isolating” refsien eeIRIBg: BN QSRHHIRCHM SIRIGAE I SRONE Fnterest. m

.15 fromef normal cellular environment. Thus, the sequence may beina -
cell-freB ARG ST eR SRR SOERRRSE AR EEN P R ATEHIoRE: CommaT ity such 25
- does rdjrimpty, stmmhasequpm& ianditedilly nucleotide chain present, but

~that it is essepfiglly.frieg (about \%]th Qrrd %H&Se h‘%@%ﬂt{g r})gn n%a!ﬁ%téggxecn i0 a.B

material naturally associated. it an IS |st|ngws rom

R isolatetfRKioHnBdamisshalsizble s e b itesnd A tsdrmmmgegiebulins produced by a"

referemmm&g;@md is meant that the specific DNA or RNA

~ . sequenceis mcreasedtoa s?mflcantl Q&gh,er fraction (2- to 5-fold) of th

 total DNA or RNABresent if the Soltton —ofin e“ﬁé’f?‘fﬁ%@ﬁﬁ{é‘ BB P Clonal -

T which ﬂﬁ@@é@ﬁ%m@@%@ Eatpenss THrisaowiictpe e drioghazep ensiboding s the parental

' prefereafiabdusiainib e ARRYAL &5@&1&%&1@&5&9&&&%9@%ﬁ@h)armeaundﬂgm |

) preferentlal increase in thé amount of the speC|f|c DNA or RNA sequence

- or by TR RN S Ee oS el EvR P S A e e but sil romain
- ".eanCheétthféhﬂrﬁ)bwﬁuﬂlgnmat there are no other DNA or RNA sequences S

- present, just f3tdhe elat i AR AL e ASRER PLBleiRS s e Picquence

B pificantly increased. The ferm "significant™s.use that t :
level o?ﬂ%faﬁd?@?é&%@f&ﬁﬁwwﬁén%kmasgamw#@w ogficiree solution or
S generqﬂg{cﬂﬁeﬁlﬁﬂﬁm%ﬁﬁﬁf@}ﬁﬁmﬁ@mthﬂrwm&a@&%ﬁﬂm&@ sequenca is
-least I abI I 0.10-fo mor ‘
‘ 2 %x(}) c?e%gdg a?t tt %afgtthgx ns assexéﬁ} K§ n’{] bﬁ’le r&% oé]?%é/ egure at

- term als es not |mp &ré I no DNA of

" The Dwﬁﬂaﬁliw@@uﬁiéé%am spe iy e atod vignibrad t s fotingished

yeast drobontesiad gmmgagimagmeﬁ&%mmeaﬁ PG ThiscAS e 0
‘d%lngwcﬂgagl m Q%%rﬁ% ceurrin nts h as viral infection, or
fhsgﬁevel SiS% R%eﬁ%%’ﬁ%f‘ﬁﬁsﬂy" .

- tumor- ?ype grow hESA W o
mcreaé@lﬁﬂﬁﬁb@wb@ﬂf@cmn {2- to 5-fold) af the total DNA or RNA present in the solution -

of mtere&t than n the aeﬂs from which the saquence was taken Tius could be oa.usad by a"‘- .

7 " person'by prefercntxai reductmn in the amoutt of othsr DNA or RNA pressnt, or by -

o preferentlal mcrease in the amount of thc spaclﬁc DNA or RNA saqnence, or by a

25 } combmanon of the two, ‘However, it should be ncted that ennc,hed does not imply fhat

| "‘there are no other DNA or RNA sequences present, ;ust that the relative amoumt ofthe
sequence of interest has been si gmﬁcmtly increased. The term "szgmﬁcmt" 18 used o
mdmam that the iavei ef increase is usefnl to the person makmg such an increase, and 7

o generally means an increase relauve to other nuclcm acids of about at lcast 2-fold, more o

30 prafe:rably at least 5-to 10-fold or even more. The term also does not zmpiy that there is

. noDNAor RNA from other sources, The DNA, from oﬂwr sources may, for e},ample )
, 24 _



species of mMRNA. That is, the term is meant to cover only those situations
in which a 5 person has intervened to elevate the proportion of the.desired
nucleic acid, isolated DNA sequences are relatively more pure than in the
natural environment (compared to the natural level this level should be at
least 2- to 5-fold greater, e.g., in terms of mgimL). Individual sequences
obtained from PCR may bepurified to eleetrophoretic homogeneity, The
DNA molecules obtained from this PCR reaction could 10 be obtained
from total DNA or from total RNA. These DNA sequences are not naturally
-~ occurring, but rather are preferably obtained via manipulation of a partially

_purified _nat ceurri messenger RNA (MRNA)
| For exal%pﬁe% ?ﬁ‘x%éﬁgﬁ’ﬁ t%‘F "’géﬁ&%ﬂ a?ﬁr‘ﬂ?ﬁ‘%ﬁﬁ%ﬁﬁ%hﬁé ‘Z*‘féf" This

. creatiom éﬁammmmmmmpmm sclieig b aBNAr rmor-type

clongs,¢aKs b8 9 Yheti nal selectio
from%tfﬁe cell carr@%l?tﬁgggnghﬁfhbrary E:Ell"l%1peli%rr¥()a§)e%lrsgw {?c che?éi wgr}ﬁ gther

| 'conﬁ?ﬁ%ﬁ%ﬂ Refi R RO ITHRRIA t SV IBkicROS: eisahensopitcha
. élonesrguelh@ iarmEEdw mateﬂyﬂ&@ﬁqidmw&ﬁ&tm&@k&@ﬂaﬂ\&id '

. message Iéakﬁ%edoﬁ cation of at Iea ne order of ni preferably
- two or three’ orders%s ugr%e%% era Y tour oF fve g%af‘glerEsH%fl?Fg uﬁ%ﬂmﬁm

is exﬁﬁ?@%v th'@&ﬁﬂ?&‘t@de%ﬁpﬁéet@mﬁw@ér’@ ariestiihgo fefeigoagr, e.g., in

- .sequmowmlcmeiﬁws@mms&a@dm&mmﬂwm Rfideqf -

' inter e nucleic acid seq olecule of DNAor ‘.
8 RNA‘?‘%*%’%‘ er#ecF a’%rﬁ ?ﬁ‘é‘%ﬁ%ﬁﬁe %|Wﬁﬁsaﬂa could

g =IBreféﬁe%Fem€>§ermmem& m@mwaﬁsﬁammmmweeqnﬂm preseiimurally
- as amw%ﬁaw#@eﬁm %%aaqw%q%mﬁmﬂ'&?s oty i

- ribosoi f the host to start 25 translation (e % a.startc

- and HrEAHE TIBDES AHa%IRre Ml ASRsReH F 515)"0 %W%Wn _
~ the settoston dreBlos GbdonfisramBentesisinghl amei¢ORR by Rias: substance
- SesRaRbian B BN usIInaakese RS IOl

inse Il lines" refers to cell lines derived from Insects an uscept

g, infaEIb APSG R it din sttt soing DIk Hhear: Deanoitess whmamdes the

cell koesrasibnld ihﬁ)mmwmﬁd&dﬁ@rﬁtihamt&eMdﬁﬁﬂ{ﬁﬁﬂﬂ%Mﬁes yields

exa I rafru er, S
Tnc%%gga;ﬁﬁH %@dﬂ %ag%%{%g?n%eg%?ncﬁﬁ us?a?n&l ﬁ%@ﬁ%}’“ of ot Jeast
: ce||§ﬁ%1 3@56%1’65{%%? fpa@%éwatwgy Beneoidvarsud e ntefetiindsur or f five’

- used:&mﬂﬁﬁ@ﬂmﬂsﬂﬂ&b@wiﬂwﬂﬂﬁxﬁﬂéﬁssmn vectors. One ~ =

: 20 - “ " The term “gcne encodmg refcrs oz scqueme of nuclezc acids whlch codes for A

. '.lprotem or pﬁ]}peph&e of 1 mterest The nuclcm acid saquence may be eﬁher a moiecuie of | :
DNA, or RNA. In prcfen'ed embodmmnts the molecule isa DNA maiecule In other

S preferred cmbcdzments the molecule is a RNA mo}ecute When prcsent as aRNA

moiecule, lt will compnse sequences which direct the nhosomes of the hﬂst oell to start

) 25 - ‘translatmn (e g.2 start cadon ATG} and chrect the nbosomcs to end translation (e g8 '

,stcp codon) ‘Between the stm codon and stop codon is an open, raadmg frame (ORF).
L VOnc skﬁled in the art is very familiar with i:he meaning of these terms. ,
. The term "msect cell lines" refz:rs to caII Imes denve:d from i msec:ts and Sﬂscﬁpnb}e
‘ ‘ to mfactmn by the bacoulovzms One sklilcd in the art is fannhar with such cell lines and
| 30 the techmqucs needed to uuhzs them. Rezpresemauve examplcs of insect cell lmes miude '
o 'Spodapzem fmvzperda (s/9) and Trzchoplusm ik (HI«S) c&ll tines. |
. © 25 ¢ :



skilled in the art is familiar with these cell lines and how to obtain them.
The term’’ 'inserting" refers to a manipulation of a DNA sequence via the

" use of 5 restriction enzymes and ligases whereby the DNA sequence of

interest, usually encoding the. gene of interest, can be incorporated into
another nucleic acid molecule by digesting both molecules with
appropriate restriction enzymes in order to create compatllbl‘e overlaps . '
- and then usiffyasigaseriajoimisheNigss)esioueathes,Qngskl {bﬁﬁ? (%) celis”
2 .

artis | h marn nn f|n e avg evar|pies r ay be
awn r%@f&i@éﬂﬂb@é{"!éﬂﬁm %uw ,I?,G%%nngrggl‘fwe% SE (BRGSO HESls: Ome:

& Marfaed Ry ettt famlianyitathesborlitngsitny kovideedbe@old.
 ‘Spring Harbmh%awm&@%&w@@m&m@w5@%%&9{%&%%3% fa the use of
- regereg its entlret%%nrécgudm%%% drawings, figures-and t The

. tefm"a juvan TEHETS BBt AREES NN 15 prifARR S AR Bty grooding
. immuribyesrepbintivet.em thianqroteird inpoipeet dﬂct&d\daiﬁhrﬁ[kém%estzng
TeSponsmimdiBeiRsiah &&%‘9&&%&&5&%&%& el

- attempts é) raise an immune response in an al Againatt mcr?ff&’éﬂm 0"""'135’&'

~or imriff ’gegr’r‘%‘?%ﬁéﬁ%@e‘@ﬁ@% ReEPlECHS DETSTRTNaskiied aqipmpnatery

o adJuvafmsltmath@uamﬂs@ﬂéwméﬁﬁ@r@@@m RumeR SsedReiide,

o F h gnd O'H N h "
e A N A e bt Mammi et 2.

 used |ﬁ‘%§}%ﬁ‘ﬂﬂt ﬁrhﬂfﬁam@fﬁiﬁ%éﬁﬁﬁbmmeﬁhmwmmmd by reference inits -

~ " immunization-process

L keyh@iﬁﬂuﬂ?ﬂ@cﬁ*ﬂﬁw&%@@ fkes siRISHIRsa Protein which is isolated
. _from keyholc—;_'fmgets‘ %ch iSC mmonly used as a carrier protein in the

KCATIEE 1R BECAR A R mﬁ@m

. the tetrmmRaseefichpiet. f’@ﬂﬁmﬂamm% pEhedptide toyibidn el fﬁiﬂﬁﬁé@e@}amsc is

. respo sBY

| ‘L-.i-'_f@mlly@h%@wﬂ@nféﬁtﬁrﬁmm% GRRIRISIHS. 58 ﬁ{,ggeef?% rimaril m mpm

~ -leukogy te g@gklnes stimulate both the Immoral and’c Fimmane:

RISt ARAEERRSTBPRAREGH OF fhensOas sillabin dbe art is familiar

b | Lsynth@sm@dpmuw aﬂ;dmnscpm@dalay mrlmﬂmaﬂmapgﬁ,miapmmgs include

. necrosis factors, interfero ofher calls

- of ek smwy? PSRPES, OIRUEHIR TRAOKDES D! oo e
' assocHBERAT ?Wéﬂéé@w&%%tm%mﬂzmmgmmt '

. -@ﬁcolmwr(mnsformlng growth factors), and ceII blology (peptlde growth

- u.factors

- The term “kcyhclwhmpet hemocyamn” or ‘KLH” refers toa protein winch 1s o )
, molated from keyhole: hmpets whmh s cammonly used as a camer pmtmn i the |
L ;xmmumzatmn pmcess COne skilled in the art is famﬂxar wzth the meamng of the term-
B keyhele limpet hcmocyamn 7 L
25 o The term "cytr.akme" refersto z family of growth f‘actcrs soluble {g‘iyce)pretem -
secreted pnmanly ﬁ"om iaukocytes Cytokines stimulate both the humam! and celluiar
' | 11111111!116 respansas as'well as the activation of phagocyuc cells Cytokmes are
. ‘syntheszzed, swred and transpcmd by various cell types not ozﬂy znszde of the immune
' o system (I}mpho}unes, mterlcukms, manokmcs, tumior nerosis facters, interferons) but
R 30 also by other cells whmh arg assocmted wﬁh the stud}r of hemataiogy (col&ny—snmuiatmg

*zs



- cells foun

8toI|

" . inducers of other cytok

heat shock and other stress proteins). Cytokines secreted from
lymphocytes are termed lymphokines, while those secreted by monocytes
or macrophages are referred to as monokines. Many of the 5 lymphokines
are also referred to as interleukins (ILs), since they are not only secreted
- by leukocytes but they are also able to affect the cellular responsesof
leukocytes, Specifically, interleukins are growth factors targeted to cells of
- hem.atopoietic origin The term "growth factor” refers to a protein that
.binds receptors on the surface.of a cell and subsequently activates
~ - cellular proliferation and/or differentiation. Many growth- 10 factors are-
~ quite versatile ar]d can act to stimulate cellular division in-a wide variety of '
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200 Chemoknnes frequently rangc from 8 to 11 kDa in mtsiecuiar we:ghts arer achve
: L over a concantranan range of 1 to IGO ng/ml, and are pmdm:ed by a wnie varmty of ceH
B types. The prcxduchan of chemokines typlcaﬂy is mduced by exogenous xntants and

- : cndngcncus mediators such as -1, TNF»alpha, anti PDGP The chemokines bind to

' - specxﬁc cell surface rcceptnrs and can be considered second—urder cytukmas that appeaf to - |
o 25 . beless plemtropza than ﬁrst—erder promﬂammamry cytokmes be:causa they are not pnteut
o mducers of othe:r cytokmcs and ex!nb;t miore specialized fxmctmns in mﬂammatmn and
- ;:epmr S . |

| 'I‘ha term " granulacyte»macmphage colcny-sﬁmuiatmg factor or “GM CSF” '

| refers to a smali (less than 20 kDa) secreted pmtezn It binds to spcmﬁc: cell surface
30 receptors and ﬁmctmns as species-specific stirmulator of bone marrow cells. It stimulates

. the growth and dlffcrenuauon of severai hematupmeﬁc ce:H hneages mcludmg dendmnc - |
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cells, granulocytes, macrophages, ebsinophils, and erythrocytes. In
_particular, this cytoldne also plays a role in shaping cellular immunity by
augmenting T-cell proliferation (Santoli at at., J.linmunol. 141(2):519-26,
-1988), increasing expression of adhesion molecules on granulocytes and
monocytes (Young at at, JImmunol. 145(2):607-15, 1990; 5 Grabstein et
~al., Science 232(4749):506-08, 1986), and by augmenting antigen .
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 of refeiexprIiaBiHer N ks eisiptoviduk avmstanst sxvhirsnseribed abbictirhevhich fm_ R

gene @Eﬂ@ e cheo@y &%%ﬁQdLEPb?WQEAM%P%m mscrtcd
‘ . The term "baculovlrus e:xprcssmn vector” refers to & DNA ccnstmct wfnch 15
R deszgned to express a seiectcd gene when used in the bacuiovu'us system. Any ofthe’
25 " potennal baculovzruses or expressmn vectors desi gned io ﬁmctwn in the baculovxms
- system may be used in the instant mventton In a sirnilar fashlon, the term * e}.pressmﬁ :
o : vector isa genus which encompasses fhe partzcuiar e:mbodunent of bacuiovmts )
T exprassmn vectors, but “expressmn vectors” may function in ceﬂis and cell Imes asxde |
 from, or m addition to, mscct cell lines. S
E Thc term “allow the sxpressmn of” refers to placmg an. expressmn vacts}r into’an

anv;ronment in wlnch tha gene c:f interest will be expressed This commonly means
‘ ' 2%



28 inserting the expression vector into an appropriate cell type where the
promoter and other regions necessary for gene expression will be
recognized by the host cell's components and will cause the expression
- of the gene of interest. The expression normally consists of two steps:
_transcription and translation. Expression can also be conducted in-vitro
using 5 ; components-derived from cells. One skilled in the art is familiar
with these techniques, and such techniques are set forth in Sambrook of
ad. (Sambrook, Fritsch, & Maniatis, "Molecular Cloning: A Laboratory
Manual", 2nd ed., Cold Spring Harbor Laboratory, 1989). In the preferred °

~emb ressed roduct isap rotein In other
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- invention is not lnmted by these sacrf:tory 31gna1 scquences ami cr‘thars well km;wn to

e .‘20' . thosc skﬂied in the art may be subsnmtad in p}ace of, and i in adcixtmn o, these. The term

7 o secretory mgnai sequcnce” also refers to a nucielc acad sequence encoding the secremry '
* pepnds : - ' . : ,

'I‘he term "ELISA" refers to “Enzyma-Lmkeé hnmunaSorbent Assay" in whlch the
o presence or conceniration of aprotein is determined by its bmdmg fa the p}astm well ofan
e E 25 HLISA plate followed by its subsequent dﬁtec:tmn by antlbodws spemﬁc for the protem to
s be quan’aﬁeé or detected. S o o '
" The te,mz “promoter controls” refers fo an a.rrangement of DNA inan express:len
S | vector in whxch a promater is placed S'toa eene of i mterest and causes the transmptmn of
 the DNA sequence into an mRNA molecula This mRNA molecule is then trapslated by |
30 the host cell’s mchmery One skilled in the art is very familiar w:th the meamng of this

e .
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terra:. 29 The terms "protein A," "protein G," and "protein L" refer to
specific bacterial proteins which are capable of specifically binding
immunoglobulin molecules without interacting with an antigen binding
site. Protein A is a polypeptide isolated from Staphylococcus aureus that

binds the Fe region of immunoglobulin molecules. Protein G is a bacterial
céhaniampr oraiewith.affiprieyeifoirh andn Gy stiolih ' Gelig Gy, sphithchzasogehproteins

which iS@lagaiosn %&Hﬂ%@l}z%%&&ﬁﬂﬁ%@%ﬁ% WA Gt Rof Rl S with an
. _an immunoglobulin light chain-binding protein expressed by some strains
antigep, PifRng rSERBh ATl RYRELIS ISR BB e RS S, et binds
the Fc'iBogall dyrinphonoglotelersiolecaracertbiat @risebinteediscel thellyrophatich affinity
em, fr s. B.gells are white blopd cells that develop from bone .
o B e G S ontE B R B T ARt s

(G148 freofstiml te fractoryhogl grade | Blathijmiphding b ratdrstprasked by admBstrains of

the an28HNBRACMA s tRak0as pelseshandedstp tgatment. The term “low grade
BFER%II lymphoma" refers to %gmghoma that tends to grow and spread
ﬁ‘@ i

STV PR GG YBIRBAMR s RAGerEEy kS MREcAi thalwgrhatic system

from BrdelantByrulomassiite tdbeicslgvigiondicidherigrimbdadictdant cell produce
. lymphoma’ refers, to a type-of non- Hodgkin's lymphoma. It is an indolent
ammoé%wi-{gl? vc\}lrﬁg E’t(j‘/élema)jr“il)yfl?b 6111 r%lg.mﬁiyew"t%rm "isolating" as refers to a

pideeipror pippentidey whsis Bocerioviigraat aalesillp oboargade B cell lymphoma
that haRANPERSIHRIQI t@rﬁéﬁﬁé@@ﬂétgﬂﬁmﬁk}@gwéﬁ%ﬁ OMPRILRT F&IESIQ fymphoma

removing a polypeptide or protein synthesized in an expression system

that tepdisclt LB SL Bkt gl AR My hrElrtRE eflelmphoma. Also
called oatveongnisiohihedexpoassiosisysiesithl hus, the polypeptide sequence

e in,a gell-freg salution or placed in a djfferent cellular, environment. .
R R e s R e 1
an indejeid chaingseedagt imstahbmiplomgsentially free (about 90 - 95% pure at

lgastiphnopsamipe Acidkbased %{aﬂaémﬁégr@ébﬁ&ﬁ%ﬁtﬁﬁr\%ﬁxjfngx naturally
the use of the term "enriched" in reference t0 a polypeptide is meant that

occurtifie, BWPRRIIS AN HEIR SO i BRI HRUIE SuigRMBSHG Highe to removing a
polypdpedéiast (@rotein-foltheofA itotal anpinssiatidseqnaoeas praBeideulbeus sysem
s IS SSMAD AL LS b ) docsse el I . S
sequence may be in a cell-free solution or placed in a different cellular environment. The term
does not imply that the polypeptide sequence is the only amino acid chain present, but that it is
essentially free (about 90 - 95% pure at least) of non-amino acid-based material naturally
associated with it.

By the use of the term "enriched" in reference to a polypeptide is meant that the specific
amino acid sequence constitutes a significantly higher fraction (2- to 3-fold) of the total amino
acid sequences present in the cells or solution of interest than in normal or diseased cells or in the

cells from which the sequence was taken. This could be caused by
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a person by preferential reduction in the amount of other amino acid

seqguences present, or by a preferential increase in the amount of the

specific amino acid sequence of interest, or by a combination of the two.
However, it should be noted that enriched does not imply that there are

- no other amino ‘acid sequences present, just that the relative amount of

- the 5 sequence of interest has been significantly increased. The term . .
significant here is used to indicate that the level of increase is, useful to

the person making such an increase, and generally means an increase

relative to other amino acid sequences of about at least 2-fold, more -
prefer I t.5- ta 10-fold. or even mare. The term also does not ‘
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. and beniGeddiowiRpitsmansidfiod. Hhertat: topexsbeplidiesh el absolic
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secretory signal sequence, connected to"a. gene encoding a pcl)]fypep

- form SOUHERES SHBRY DGR fRaRa SRV AP RIBA ST ad A Satietvyal lovel "
. the stivbtonssightibesetiuarce bapitheReiqplialitnRieg HRoU N aXROMtion of at-
' ’%f th%ﬁ@ﬂﬁ%@?%&%@ﬂ% &%SDQVSMA%Q tﬂgeh gr g}slﬁgggg%\%geraﬁﬂy four 01' L

meaning of this:term
five Qrdcrs of magmtuda is e};pressiy ccmemplate:d The substanca is preferabiy free of
crmtarmnatwn at a ﬁmcnnnaily s;gmﬁcant tevel, fcr exmnpie 90%, 95%, crr 99% pure

The termn “operatwely linked” referrs o an mrmgemem of DNA in whzch a

| coniroliing regmn, such as a promoter or anhancer, is attached tc- 2 cormected DNA gene
25 ofi interest so as to bnng about its tr&nscnptmn, and hance aliowmg its iranslauon The
. term cperauvaly linked” may also refer to a DNﬁ saquence encoding a processmg sagnai A‘
S sur:h a a seoratary szgnai sequence cmmectad to a gene eucodmg 3 polypep&de 0o farm a |
single open readmg frame. Fellwmg transcnptmﬁ and translatwn, the: sacretory signal -
saquence has the potential to bnng about the export of the tmnslated polypenﬁde Dne
30 skzi]ed in the art is famrhar thh the msanmg of this tezm |
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Functional Derivatives of Useful Chimeric Proteins Also provided herein
~are functional derivatives of a polypep‘tide or nucleic acid of the invention.
By ‘functional derivative" is meant a "chemical derivative," -fragment," or
"variant," of the polypeptide or nucleic acid of the invention, as these

terms are defined 5 below. A functional derivative retains at least a portion
of the function of the protein, for example, réactivity-with an antibody '

| -ZpeC'f@JQJ&%%@M@&?HQ{@&‘@@MW%@@E%tﬁﬁlsthrOUgh noncatalytic
.aomains, wni pern:nts utt |ty INn accorgancge with t I sen
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: proteln Th clec aci sequence can vary substantially since, with th

exlepthshh AAKE TR PR Sk A SR B AT SO S o AR %%5 can be

: -‘codedﬁmﬁbsomnﬁe mapmmgonpmmnmm&mmﬁmlgeméﬁwﬁngm} In

o significantly different from 20 a sequence that is foun
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- descrit

amino agideniduencefWie peRlideUbanarEaie daervating age ﬁi&h@tammc
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. bagollguiis RXRRESSIRSY SISELRL, heBNRRIPRAR QY§E%ME§%¥&%?W®M

“7, " most commonlé are reacted with a-haloacetates (and correspondlng

_ ammeé}o‘gﬁﬁ?ﬁ

ERRAIGT 04 Cetic acid or chloroacetamide, to-give :
" chemmaj denvatwe“ of the c:amplex cantams addmonal chexmcs,l mmet:es not

‘ normally a part of the pmtam Covalent mcchﬁcanons of the protem or pephdcs are
| ;mcluded within the scope of this mvenuom Such modxﬁcatwns may be: mtroduaed mto
| 25 the moiscuic by reacting targeted Ao acid re;mdues of fhe paptlde W1th an orgamc .
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addxtmn to the normal carbohydrates attached by the. bacculov1ms expressmn system of
e memvantxon TR ' N '_ e "
30 Cystemyl residues most cammaniy are reacted thh ecwhalo acetates (a.nd

'correspondmg ammes}, sm:h as chlamacetxc ac:,d or ch[eroacetaxmde to gwe



32 carboxymethyl or carboxyamidomethyl derivatives. Cysteinyl residues
also are derivatized by reaction with bromotriflugroacetone, chloroacetyl
phosphate, N- alkyhnaleimides, 3-nitro-2-pyridyl disulfide, methyl 2-pyridyl
disulfide,.p- chloromercuribenzoatc, 2-ohloromercuri-4-nitrophenol, or
chloro-7-rd irohenzo 2_oxa-1,3 5 diazole. Histidyl residues are derivatized
by reaction with diethyiprocarbonate at pH 5.5- 7.0 because this agentis
relatively specific for the histidyl side chain. Para- bromophenacyl bromide
also is useful; the reaction is preferably performed in 0.1 M sodium

- cacodylate at pH 6.0, 10 Lysinyl and amino terminal residues are reacted °
with su%elnlc otlholther c.ar aéy dndes Derivatization with
these agemts ha %‘55 {% B Je Bk S/SHRyIalso are
re&dé@@‘@%ﬁ%ﬁﬂﬁ@ﬂbt@ Peégenmtldmmgmgﬁmwﬁqﬁn@hm N-
Contadmﬁﬁmtaﬂ@ﬁé@%%%mmm%%ﬁ m}ﬁxﬁp&e iimidate;

pyridg hosphate; yrldoxal chloraborohydfride; ,
OB TEr oG SRR HEBp bR 1 seaescad-oxa 13-

transdiniciase- -catalyzed reaction with glyoxylate: Arginyl residues are .
] modified byreastion. eral convent aI reagents amon o
- them henylg;h;ga(g%(al 2iﬁ ggb%%%%ﬁnxec{? 2“&#‘10 exaﬁgﬁ aﬁmc nate &?pﬂ 5
hinhy %ﬁﬁfﬁﬁ@ﬁ%@?@ﬂwwﬁﬁﬁémw Hdaehsmsdaotion be
pe rfobmedpﬁer&kigabmtﬁmimem gsantauseseitbe b &E&&L‘&I?fpﬁ}ﬁ;&&’ﬁl@m?m

'functga %%8&‘5% %QBI; rgg ore, these reagents may react with the
.groups of lysine as- Wel as the arginine a- amino group. Tyrosyl residues .

e well- kn&«ﬁmbéﬁ@étmwfmm&ﬂm mmwontbmsgwmmmrmync o

by reﬁﬁﬂ%ﬂﬂﬁﬁ%&ﬁ%%%ﬁ%%%ﬁm@é@@%@ﬁ%%g charge af n

Most in 0{1 mldlz | and fetranitromethane are used to form
g

~ 0-acenyl spec §S§}18 ?ﬁ?ﬁ%ﬂ%‘éﬁ%ﬁm@ﬂ%&ﬁmﬂwmmwng
~ side grodyss Wmmmw@wmmwmmw@m, o
with ﬁglnﬂglﬁrﬁgoﬁh A2 enesulfonic acid; O-methyhsaurea, 2.4

}Jeye ohexyl -3-(2-nior hollnyl(4 ethyl) carbodiiniide or
e thy 3 ATBhiES %WW&@WW@&?W% gttt more,.
. aspartyl an&@u;ﬁmﬂmsaﬂummmwwﬂﬁwﬁmﬁa&r agiygr@ndnventional
o 9|Utamé§éﬂtge§igdﬁ§%¥1 phenylgiyoml 2 3-butauedwne, I,Z-cyclehexanedmne and
g nmhydnn Derivatization of argmme reszdues reqmms that the reactmn be perfnnned m
- alkalma condmens bacause of‘ the hagh pha of the guamdma ﬁmctmnai group.:
20 Furthermore, these rcage:nts may react thh the mups of iysma ag we:ll as the argn:une o |
‘azmnogreup | L o
Tyrosyl rcmdues are welluknown targets uf mochﬁcatmn for mtroduc;tmn of - :
spectral labels by reacmon wzth aromatic dmzomum compeunds or tetrmntromethmm ‘
Most cﬁnnnonly, N-ace’cyhmldizoi and tetrmtromeﬁxane are uscd i’ foxm O- acetyi tyrosyi L
25 . speciesand 3-pitro denvatxvcs respectively. R ' _
C&rboxyl side’ groups {aspartyl or qutamyI) are salectwely modiﬁad by reacnon
with carbodiimide (R‘—N—C—N R’) such 2s Incyciehexyw (’J~n1ozphohn§r1(4-ethy3) |
. caxboéum:de or Iuethyl 3{4~azoma~4 4—d1mathylpentyl) carbodiimide. Fuzthermcre,
| -aspartyl and glutamyl reszdues are convertad to asparagnyl and glutamm}rl remciues by
_ 30 reaction with ammomum ioms.
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30 reaction with ammonium ions. 33 Glutaminyl and asparaginyl residues
are frequently deamidated to the corresponding glutamyl and aspartyl
residues. Alternatively, these residues are deamidated under mildly acidic
conditions. Either form of these residues falls within the scape of this
invention. 5 Other modifications include the in vitro glycosylation of

- polypeptides or protelns Derivatization with bifunctional agents is useful,
for example, for cross- I|nk|ng the. component peptides of the ﬁ%ételn to

each other oﬁ't’)tad’i’ﬁ@flﬁ? PR LBRe s STeopatde drasitsteddadbort
matnan&mﬂwgghmmmwﬁwmameﬁommﬂﬁeﬂes@@gﬁmmg
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glutaralde succinimide esters, for examp e, esters wi
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disuccinimidyrstersisuehias e &'EHQQI%H rg @gg
. bifaneti onalgalel{n q;es suéggq ¥ bis-N- malelmWOCtaﬁﬁfW1 rpmtems

Derivatizing agents stch %“f&“&ffﬂ%ﬁﬁﬁ?% fiﬁﬁ{&}ﬁlpé%‘ &ﬁ?ﬁggﬁémhng the
yield mammmmmmmmm@mhwf fostrimgresessiifikstoa

-~ in the preseRegbR: ShlsH- rﬂﬁ%r&%%%em%ﬁ&%@ﬁ% mﬁkvsb'%gﬂ%HA%ﬁﬁused

- such as cyanogen:bromide--activated carbohﬁ’grates and the reactive .

substrEHeE HEKPRBRERIR BFRds e Aravde Sobio(gmoasesyt alpnylethane,
- 41295, QEW‘@ZN’_ wg}&%ﬂlﬁdd@ 383&54969 ﬁfﬁ@mmﬁyﬁdﬁﬁ{ 49{@@5@11@110

' immo include | atio roline angd.,
o :Iysmebagﬁa ory aﬁén %&Sﬁﬁ%ﬁ%ﬂ grouﬁs o?s%’r’lﬁlﬁ{h?g Sm}o a593 L

' re5|dué@nﬁ?&ﬁ?ﬁ%@éﬂ%@ﬂ#ﬁ%@@bﬁp@bﬁﬂﬁm@m@ﬁm aMS-N-malermde- o

« hwtudmg%@@hma&v@mglagamsaﬁh aﬁ;’&%ﬁ@ﬁ?s%tuﬁﬁé:&&@ﬁ d%ﬂl@llﬁﬁwﬁ&mxdate e

. Properti & s c 98 S

oo e BT b e S o DR S o e

| tHé C-réiishtapdsrpivalygroupss 2Bt Griskoliblnmtizivdsmuie tiogrmagen bromide- o
-lmpromta@eata@ﬂsyyé@iamwﬂ@9@%@%&9@%&%@@“@ anddbeie.

Side ST SH e UN Lok s T RS AR erpovea

medlapngf«‘lsumhldﬁémswe disclosed, for example,.in Remington's

o ﬂ E’lg%r?acem'@@egﬁf@ﬂ%&l&@%ﬁgde M@ﬁh{ﬁ%hs&'ﬂ%ﬁg az%%c’éﬁﬁ g?ﬁo‘sphorylatmn .

) .
T20; Df hydroxyl g;roups of seryl or thmc:nyl resxdues, mcthylatmn of the ca—ammo groups of
' 3ysma argtmne and hzstzdme side chains (Crelghmn, T E Pmtam,s Stmctura and

‘ Molecuiar Pmpemes WH Freeman&f:a San Franolscc pp 79-86 1983}, acatyiatmn o

.. ofthe N~tezmma1 amme and 1in some msta.nces, amadatzon of me C-temunai carboxyl :
&Emups : o
25 " Such denvatzzed mmenes may mpmva the stabﬂlty solubﬁlty, absorptlon o
- bmiegmal halflife, and the hke The mmetms 2y altematweiy eiumnate or attenuate any
undesmble side cffect of the p‘rotem camplex and the like. Momtms capable of mediating -
‘_ | such aﬁects are dtsclcsed for axample, in Remmgﬁons Pharmaceuncal Scwm:es iSth ed.,
o Mack Pubhs}ung Co Easton, PA, (1990) B S ,
36 A ﬁmcnanal ciemraﬁve of protem with dcleted mserted and/or substxtutcd amino

acxd resaducs may be preparcti using standard tachmques wan Ecnovm io those of ordmary



~‘response capable of-altering a B cell patholo

30 A functional derivative of a protein with deleted, inserted and/or

substituted amino and residues may be prepared using standard

techniques well-known to those of ordinary 34 skill in the art. For

example, the modified components of the functional derivatives may be

produced using site-directed mutagenesis techniques (as exemplified by

- Adelman et al.; DNA 2:1183, 1983) wherein nucleotides in the DNA

- coding the sequence are modified such that a modified coding sequence
is modified, and thereafter expressing this recombinant 5 DNA in a
prokaryotic or eukaryotic host cell, usingtechniques such as those
desc igﬁd %bove lternatiy éalé(l prog B-"lé %wnh amino aC|d deletions, -

~ insertions andiof substt ?n%%n‘s Priay B CEHURRER pRe areirRs) fFiatives may
- chenffearosyaeHasisg @ém@qmﬁmmﬁsmmmem@ amawé&: belintahan e al,
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derivatives afthegypiainsivinierly ; | biologic ‘
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 admiRABFORS FRERERRoh Y s ﬂ#@@ﬁm@mwmmm w8l known in
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b|olog&§%;%l§gém§% ﬁMgéI}l%g% Ec;o%lsmg the instant chimeric'proteins- - "~

) L

|C|t|ng an

- “include mune response |n an organlsm

o8 QL tue b lumeric b yateins of the Ty ,ebyanorganlsm and
S methOdS f@m%atmtm&bmthﬁlwteMéﬁhaﬂéﬁlﬁiﬂwxﬁl@ﬂ R&Wﬁ%mtems S
- methods,{as eRUmMAiHRIREE A0S % Aodnerea dpgt? LiRSpamune aneffectwe S

mlnlsterlng a,’

- chimBfRepH8 @H%?%@WMBW%&&W&%WM@WM@E@ a composition
o accouqﬁrdh@&hytﬁ)&lmﬂﬁ@iﬁrﬁd&d}fgmﬁm Iﬁﬁh@ﬁ@?t'&% &Hﬂ%&tp%@n contacts -
- @himggic ﬁ&@%t&%@%@@ "?u'x% niig aré'}z‘ffﬁs E%’e ke g QUL regrs ©

an amount that results.in the desir glca réspons figfEeponse. L
 Whatshedsfentines '@kﬁéﬁﬁ@ﬁfﬁhﬁ@@m wmwym&w mﬁeﬁdgf@hcmmmﬁm o

-factaapmwmﬂgoﬂg&mwﬁ?}ﬁfdﬁ?ﬂfwlﬁg?ﬁ%@éﬁh Q%E&%@Q@#ﬁs%%&} inan .
resp ormulation o € cnimeric protein e al
%%%glér%%% anccliL o8 %%101 g 1t BRAES Ef

weight, ge hea fie organtat
‘ reguﬁéﬁ%@ E@Mﬂ“ﬁﬁl%ﬁ%@@%&@d@@@t&@ﬁﬁﬁbf@h&ﬂnmﬁ of subjects B

Q@ngﬂm f@mcrcase the immune response capablc of altermg a B ceﬂ pathczlogy by

adxmmstenng a chxmﬂm protem of the mventwn - _ e
'I‘ypwally, such methods are accomphshed 'by dehvenug o tha orgamsm an - |
| "effectwe amount ofa chimeric pmtem accordzng 10 the mventmn "Effectwe amount”
refers to an amoumnt that results in the desn‘@d bmlogmal response bemg elicited. What
25 ) ) canstltutes such an amount wnli vary, and depe.nds on a vanety of factors, mciudmg the
L partmuiar chimeric pmtsm ﬁm desired biolo glcal response to be eimited the fonnulatxon
of the chzmenc pmtﬁm the age wmght gender and healr.h of the orgamsm to be traated
K the aosage regimen, the cc}ndztmn or dlsease to be h'eated or prevented etc Orgamsms to
' which the instant clumenc protems and comp{)smons may be admmstered mcludc

30 mammals preferabiy a mamral selectsd from the gmup ccnszstmg of a bovme canine,

'35'_-"-

gan %%51@ methods for.' : o



- intrathecal, direct mtraventrrcurar intraperito

which the instant chimeric proteins and compositions may be administered
include 30 mammals, preferably a mammal selected from the group

‘consisting of a bovine, canine, 35 equine, feline, ovine, porcine,. and

primate animal. Particularly preferred organisms are humans. The

compounds described herein can be administered to a human patient per

" se, or in pharmaceutical compositions where it is mixed with other active _
ingre ion h le carners o

excrp%%%% E’?ég%?h?ﬁ‘g%gs‘? p&igr?n&i‘iil tion a a%arrginis r atrofrP rfi%?ﬁ'gd organistns are
comp BBFE&of the instant application may be found:in "ltemington's

Pharmaceuttrtelo'%ﬁiﬁaﬁm debbaekeRlis IR ComBEASLAD: B2 nlRes batent perse,or -

edition. . og{\tee%of Administration. Suitable mutes of administration may, "

~for ex HRRTERSSR ISR SPaPoshgs T’Bii%ﬁéiﬂﬂ%%%&'rﬂbﬁi’ﬁ%ﬁiﬁ’amgwdﬁmts 2 in
: aémlrﬂgﬁiémm!p remper at steta@ymneimdmg%m@s%%gues for formulation a'mi
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intranaSa or intraocula
- injecti%?w&t’ﬁf‘éﬁmeﬁ?‘% Mackf H%ﬁ@é?&ﬁn@%ﬁﬁotﬁ%@dm%tions

. that would be-made to adapt the composrtion to a'particular route of -
- admirfistratideuts of jratins.may administer the compound in a

| iocal rather maaayerty cf&atwnwmt%xww %&t&&%&b‘%@cﬁa

o % und directly into a solid, tumor, often in a- depot or sustained
‘ re ease it

- SRS IoTY, 2L AT AT RAESTISE PREVBPa iAr s sgermsoular,
_ compeﬁmmaseoﬁsrmtmmm, imventdnimaynietive) ifaci mdinatBesa, direct |

g man”ﬁiu%i@hiﬁé&?&'%& dHé ofiedl; Q%&%ﬂ”&%t?é’&iﬂ%?“ﬁ?jlféﬂgx ofskziimthé art

-dissolving, granulating, dragee-making, levigating, em -
© encapgian Rt HS R B g BRAtARy ot ddds o rtmé,@ititiwiompwtmn to..
,compmmoﬂziofmmmd&nﬁe with. the present invention thus may o

| le formulate, ventio 3] one o more ically .
' ,acceptable % carrigr’s conn%l rsing e%éiﬁe gnlalauxaiie?ri @/“\%W ﬁaﬂ 5 te’mc
faC|I|t$%%§ﬁi@ﬁﬁh@&ﬁﬁﬂ@%@ﬁb@%ﬁ@%@@ﬁ&@t@mmmmﬁm ina

- be useshpharmaseulicalyssRsapgrfornulation is- dependent upon the . -
: route of administration chosen. For injection, the agents of the invention

- may be fomeiiﬁisgsiaama%“ons

The phazmaceutwai comgmsmons ef the preamt mventmn may be manufacmred m . |
o 0 . a mam:icr tétat is u:sa}f lcuown e g by means of convcnttonai rmxmg, dissnlvmg, |

' granuiatmg, dragee-malang, 1ewgatmg, emmsxfymg, encapsulatmg, entrappmg or:
‘1yoph1hzmg processes ' o - o .
Pha.tmaceuttcal composmens for use in accordance wi th the: present mvcntton thu.s
- ‘may be formalated in convmmonal manner using one or miore phys:oio gically acceptabie |
5 -. _ camcrs c:ompnsmg exctptmts a:nd auxxh aies wh;ich facthtata proccssmv of the active ‘
' compounds mto ;}reparatmns whmh can be used pharmaoeuncally Propar fomulatlon is.
‘ dependent uptm the route of admunstrataon cbosan o ‘
_ | For inj ectwn, the: ag:ents of the mvantmn may be for:mdatad in aqueous solutmns
_ pxeferably in physwiogmaﬁy cempaubze buffers such as I—Ianks solution, Rznger s

30 solutton, or physmicgmai saline buffer For transmucosal adnnmsira.tmn penet:rants _



preferably in physiologically compatible buffers such as Hanks' solution,
Ringer's 30 solution, or physiological saline buffer. For transmucosal
administration, penetrants 36 appropriate to the barrier to be permeated
are used in the formulation. Such penetrants are generally known in the
art. For oral administration, the compounds can be formulated readily by
‘combining the active compounds with pharmaceutically acceptable
carriers well known in the art: 5 Such carriers enable the compounds. of
the invention to be formulated as tablets, pills, dragees, capsules, liquids,
. gels, syrups, sIurrles suspensions and the like, for oral ingestion by a.
| pauen&;;&&;ﬁaf@%t%ém@%ga&ﬁ@é@%%m'mg%ﬁn& 8Sg f'"g mm
.such as_sugars |nclud|ng lactose, sucrose, mannitol, or soabl?n‘l oS s ae
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hydro h Icellulose, and/oy
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| Iacqueﬂaﬁﬂ;bwlme mﬁwﬁaﬁw&l@%%&%ﬁ t&fa%?ii’&[‘ LB canth,
- %Xestuf%q Ts% é’ﬁ&g added to- the tablets or. dragee co tlngs Fa -
“identificatfor or ? Pé’%f%%ﬁ?n%ﬂﬂiﬁ@ B RRe R lpplsiasel and/or
.dosempmmgmwme@%d&ﬂmﬂsdmmtﬂmanmamﬁ;@raﬁgda@ugghasﬂlc o
- push Gesanaleseyads ol geiatin. 356l efécfaeoar'lsgahe o S odiom

of gelatin and a plasticizer, such as - glyceror or sorbito
caps 1 'contain the active ingredients in admixture. with f|IIer such e

as Iactose lﬁmgemmhraﬁrsbmﬁheﬁhaﬁﬁd%lb@ﬁﬁ@m&?m Qfoncanu;ated

. pagn lizers. In soft ca
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such BETaHEPBTSaRfmes gﬁmﬁ VF‘%YI% M%bl?@i@lé@gﬂyd@&m iadglitinfutions,
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be in 919533%&% Su itable for suc }I_iS tion. Fo bucca,l administration, - . .
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actwe compound ck)se:s T ,

R Pharmaceutn:al preparat;ons wiuc‘n can be usacl oraily mciude push-ﬂt capsules
o maric of gelatm, as well as soft, saaicd capsules made of gelatm and a piasﬁcxzer, suc:h as.
L glycerol or sorbmﬂ Thc push«ﬁt capsuies can contam %ha ac’uve mgredlents in admzxture
'Wzth filler such as lactosc, binders such as starches, andfor lubncants such as talc or -
magnesmm stearate and, aptmnaliy, stabilizers, In soft capsules the actxv& cbmpozmds
25‘ - may be dlsso]ved or suspencied in su:ta,ble hquxds such as fatty oxls, hqu:.d pa:raff' 1, OF |
o | hqmd paiyethylene glycois In a.cldman stabzhzers may be added Al formuiatmns for
‘oral admnustrat;on should bein dcsages sultabie for such aémuns&ranon .
For buccal adxmmstrahon the comp osmens may take the fozm of tablets or
o lcazenges formulated m canventxonal mam';er o ' . o ,
30 For admmstratwn by mhalatmn the cunxpcrunés for use accordmg to tha present

. mventmn are canvemenﬂy deiWerad in the form’ of an aamsol spmy presenta.tmn froxn
‘ , 3



lozenges formulated in conventional manner. 30 For administration by
inhalation, the compounds for use according to the present invention are
conveniently delivered in the form of an aerosol spray presentation from
37 pressurized packs or a nebuliser, with the use of a suitable propellant '
‘e.g., dichlorodifluoromethane, trichlorofluoromethane, ‘
d|chlorotetrafluoroethane carbon dioxide or other suitable gas. In the
case of a pressurized aerosol the dosage unit may be determined by
providing a'valve to deliver a metered amount Capsules and cartridges of -
-5 e.g., gelatin for use in a haIe insufflator m be formulated -

 Cont IR A ABHIEPTAREEY RSO SBLAY Sha S B BRE Fbase
suchdigtlemtti Seoorstéraie, Womﬂmn@&m&ydh@t&rmwmdmhMe carb{m

e pareg}&gﬂeaoqu}ﬁ}tsmg{} st'”j!?‘&&@&&sgrﬂ’ . pg\ésgﬁlééﬁ H%Q&t‘%ﬂe%asaae wit may be |

.continuous. infusion..Formulations. for |nJect|on may e presente n “unit

| " dosalTBRESS YR SRRIOUAS § RLTYRAI TR ISEr L SRl S eIt dEISgess of
- 10 pregepdniivigorize mmwasmammﬁﬂm@mmmmmww 3

S .:" | .solutlops Of &Y emulsion 3 in 0|I %abaqueog%g&%gleﬁ argﬂolc ma rt)nt%ln

formtxﬂa‘tony agen]fs Stk as suspe |ng stabilizing an spersmg :
‘agents. Phahnesapeisdstovybkitomnsined Seprearad ﬁfimtgwaammbﬁtm@ﬁon, eg.;

o aqumﬁ@lﬂ}é@@&ﬁ:%ﬁﬁue GemRRLNEn Rl SOHiela oty beprasentedm o

S . Additiopall pensmns of the . 15 activ ounds m repared
'+ as appid %% & 15 ﬁ]@@ﬂbﬁ“gﬁ’é’ﬂfé’r%% %{?P g’é%ﬁ%?ﬁ@,

L esterssueh.As BB R L S

. “compoun sto aifoi tor preparatlon 0

i *also Ba s feRiLT

| kiehlmmwmae T&nttycmﬂpwﬁzﬂnsam&e@&m@ Ifmmsymmsnmmny miuimns or’

- has— .
. injection’ suspensmns ay contain substances which increase the. s@'#

7 viscdRithS %%@B%W@ﬂ@ﬁpéﬁs%dﬁﬁ’?ﬁ carboxymethyl .~
i fcellulose,,symmﬁ&caﬁﬁ%aﬁumpﬁ@wwmmmmmﬁmﬂm&ﬂmﬁ@mﬁzm LT
.20 Slﬁé&w zers or & ntsdél Q{%{thgﬁﬂﬁﬁ %%OMEX ensmn; of the '

concentrate dlu {l

= Wlterﬁﬁtmmt@%@tm}mgMmdrﬁfaﬁlﬁe%ﬁméé#mw{ﬁ%cﬁmmh s

- with @pspHiablR NeRicls, vetﬁmeﬁtae{edmag %ﬂsféﬁﬁl\/é{él&%axﬁ@f}ﬂr%%ﬂtﬂ&m fatty acid

addltlop to th forr‘gf ulatio ons descrlbed reV| I the oun s may
% 13 a%ep S?Ielpeafa"t LIJ% 5|On‘81 snaem ensuspemmns

‘":'-=.formma14@nstmmﬁts@a@hmmbm@mye mmvaﬁmf(m arpengie, such as sodium

Sl ,;;'-"—."subcgsama%tx RIS RO pRMBE A i NSNARoT Rbdaiso contain
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1zers or agcnts whz h ncrease umis to allow for
the prep aranon of hz ghly cencsntratad sciutmns _ ‘ ,

) ﬁltmtwely, the actwe mgredwnt may. he in powdc—:r form for ,const:tutxon wath &
L swtabie vehzcle, e, g stenlc pyro gen—ﬁ'ae witer, before us& s '

~In addxtmn to the fannulatmns described premeusly, the cumpounds may alsa be '

o = 25 fmrmalated as a depot prcpara,tmn Such long actnag formulations may be admmstered by

N mtplamatwn (fcr exampie subcutamously or mtramuscularly) or by mtmmnscular R

“ m}ectmn Thus, for exampie, the compounds may be formulateé thh smtabie polyme:nc :
E ,;::-r hydrophobm matenals (for example, as an emfslsmn m an acceptabie oﬂ) ur ion '
e .cxchangc resms, G}T .as sparmgly soiub ie éenvanvcs far exampia ase sparmgiy s::iublc '
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or hydrophobic materials (for example, as an emulsion in an acceptable
oil) or ion exchange resins, or as sparingly soluble derivatives, for
example, as a sparingly soluble 30 salt 38 A pharmaceutical carrier for
~ the hydrophobic compounds of the invention is a cosolvent system
comprising benzyl alcohol, a nonpolar surfactant, a water-miscible
organic polymer,.and an aqueous phase. The cosolvent system may be
the VPD co- solvent system, VPD is a solution of 3% w/v benzyl alcohol,
- 8% wiv of the nonpolar 5 surfactant polysorbate 80, and 65% w/v
polyethylene glycol 300, made up to volume in absolute ethanal. The
VPD co-solverit system §VPD D5 W) consists of VPD diluted 1:1 with a
5% dextroS@TRATEEl GBS e SSEnphrbisforpauadsefiesinvention isa

hydmﬁﬁmmmmﬁ@ﬁsﬁﬂbrﬁlﬂrhﬁ%ﬁmM&dh@ﬁﬁ%ﬁi}f\fé&mltﬁ/w@&%scnble

sysgg%!g istrati atura ortions of a co-s tem

maybe@ varie cdérfs%é)rab d%és%tgg?/lﬁegnﬁts ’?’stce)]i%ﬁﬁ& gﬁ}?t

chaﬁa%}‘iﬁ%wmwu@ﬁé q@éﬁﬁ@wwcmémmmﬁmmwm |
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0ositi be.emplgyed. -Liposomes and_emulsions are we
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N "Imermwammmmﬁmmaﬁmmmmmﬁmmmm@ of the co-

emplaved il M&W&g&efgpgag{pgg d; Lt%cﬁéll?ugo&an Lgps?n?msf .

compounds’ may be delivered using a sustained-releases suc
senfiB¥R 8%@%.%@8%%&89 B%%Wb@fmﬂé?ﬁlﬁbmmwbe
., -therwednctmemc:&@mu& gug&amedwieﬁaee m@t&&ﬁ&;@gl@ EER, polyvinyl
es }iﬁgn%ngﬂg esll kar;gc')\{/)\:/tn k :?19 in: rsu? art. g:%stalneg
release c;pésules may, Ependm elrc% AN AT T A5EERsE the

1%ompoun *F@@%wmﬁgiwwww@@msmpem eminged.
- chemijrabheugl aﬂmt@mQ@emmwﬂwfemg@mmg%m for
' addgl na %r%t%%les fé)r[proteln staS% {fzgg%n SQ/db ?é Ip ed The .
__pharfaceutica GpoSIioNS BIS6 Ay Com 'g':ﬁ S sﬁéPa}’be
phagerierdertihoneixoipminst @R&‘Pﬁfmésrwmmwr|é¢$iﬁmex}ﬂ:ypthﬂtsmpuunds

| lnC'Hﬂ@ Mﬁf%&ﬁ@&ﬂiﬁ%@wi&md—r&ie&se system such as semlpenneable matmes of
20 solid hydrcphobm polymers contalmng the therapautzc agen‘i Vanous sustamsd-rslease ‘

' . materiais haVe been estabhshed and are well kmwn hy tlwsc skﬂled in the art. Eustamad- -

: release capsuies may, dependm gon than: chenncal nature, release the compounds for a
o Tew weeks up to over IGO ciays Depm}dmg on the chemacal nature: and the biolo gmal
stability of the therapcuuc reagent addxtwnai stmte:gles fmr protem stablhzatmn may be
25 'ﬁmployed ' ‘ :
‘ The phmnaceutmal composztmns alsa may mmpnse smtabie sohd or gel phase |
 carriers or excaplmts Examples of such camers ar e:xmp:ents mciude but are not mmted '
to c:alcmm carbonate, calcn:m phosphats, vznous sugars starches ceﬂuicsa »:ienvatwes
| gelatin, and pal}rmcrs such as poiyeﬂlylaaa giyceis 7 7
3 Many of the compuunds of the mvennon may ' be prowdet} 25 galts wﬂh |

phannaceutaca!ly compatlb!e ceuntcnons Phaﬂnaceuﬁcaliy comp atible salts  may be
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to calcium carbonate, calcium phosphate, various sugars, starches,
cellulose derivatives, gelatin, and polymers such as polyethylene glycols.
30 Many of the compounds of the invention may be provided as salts with
pharmaceutically compatible counterions. Pharmaceutlcally compatlble :
‘salts may be 39 formed with many acids, including but not li-ited to
_ hydrochloric, sulfuric, acetic, lactic, tartaric, malic, succimc, etc. Salts
“tend to be ore soluble in agueous or other protonic solvents that are the
- corresponding free base forms. 3. Effective Dosage. S Pharmaceutical

Confgx%xéﬂ%]%jréjh&%m%hg;g I\e/elr: tgrsé E&‘%ﬂ‘?{sﬁ‘%’ eﬁlg@ochqcllzﬂ:dgulfunc ac?tm Iactnc,
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of the active moiety which are sufficient to maintain the required effect, or
minimal effective concentration (M.EC). The MEC will vary for each
compound, Dosages necessary to achieve the MEC will depend on
individual characteristics and route of 40 administration. However, HPLC
assays or bioassays can be used to determine plasma concentrations,
. Dosage intervals can also be determined using MEC value. Compounds
~should be administered using a regimen which maintains plasma levels ™
above the MEC for 10-90% 5 of the time, preferably between 30-90% and
. most preferablybetween 50-90%. In cases of local administration or -
- sclagthanpiake thevelisciive dogal, coPGRALAION, oL NS drios! N ROIRC
- related to plasma concentration. The amount 6f composition a m|n|s e
will 081‘1%(95%@“% dependent on the subject being treated, on the -
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tre ément of 25 rheymatoid arthritis, treatment of diabetes, and the lee.
RASTRES™TH AR RSiIBReRTy eek iR G moRerarenbashir bR Hrgataer in form

“ var@lﬁ@nﬁ@ﬁi@d&akxgmmsntal agency regulanng the manufacture, use, or sale of
o ‘pharmacsutlcais wl'uch notme iS mﬂcctwe of apprcval b} the abency of the foxm of the .-
‘. o polynucleotldvs for human or vetennary admunstmtmn Such notxcc, ﬁ:r example ma,y be
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known to those skilled in the art of immunology, cell biology, and
molecular biology. 30 Publications and other materials setting forth such
known methodologies to which 41 reference is made are incorporated
herein by reference in their entireties as though set forth in full. 1.
TISSUE PROCESSING FOR NON-HODGKIN'S LYMPHOMA IDIOTYPE |
referenggys fRAER FRERSAPRENEANTE PORIRENCT Unibr i srtiptiese Roagersb i in
full. lymph node were biopsied as clinically indicated under sterile conditions
and used to generate patient idiotype-specific recombinant chimeric
immunoglobulin proteins. Remaining lymph node biopsy material was
stored 10 il dEROSYEPS TN Gis SURC N WAk Phr GHINSudeY SIRCHINES AR TYPE
(ID) ILEinglérdeIinsuspenstan s b paieit lymph node biopsies were obtained by
farcing the hiopsied lymphoma tissye thyough a disposable 0.38 mm steel
B SEFRRIEY ﬁﬁé@s%}ﬂéﬁf@@w it P, brisiaisertnalbigigsisd under

sterile wasligthtwicadn BBS, thepenesutspeadtad aidtboeunisdi e 109%ofrddion ofhimeric
: . f | R xtracti and the remaining.cells
8 SR NETERESRE0 L O SO A LS e,

in tissypsetibhanlUis fBERUEeNtaining 30% (v/v) fetal bovine serum and 10%
(v/v) DMSQO. All processing of clinical samples was performed in a

HiologickELaRALaEinfal’ £olhSERABED famsHcHoiEMRN Agfsnpiopsies were
obtainddobgofyeciize dhly hippsivadyeeltemnsisiselatespbingdRteasl: KItE) fRiages) mesh
r manufacturer.s instguction. Total RNA was quantitate L
sreen S R ) IS T A RRL S SIS Rlsenpos. ten
resuspepdet msdcastemplaléd Yo fiteos whte colvayntresissgdifior gl RNA extraction

and theSRREESRIPEIM Risampiificatianqyatemd@IBeR: REQu%%ﬁ%H@H KM 1640

manufacturer's recommendation, Oligo (dT) provided with the kit was used

tissue gyigHe, anetia OB PR AMBliIfERioPPEIE SHEEEARSAING LB O Al
processieesfciniddl ightlidains pBothrebivyadneldighilclagins frbmdhe

lymphoma- ificimmunoglobuli re. identified as fo(%l ws. Aligyots
S Bk SRR Aot v
isolatedymsgied RINdesudrigBq(f@ngens pecifieroligrondislautitie behsetipiméntal RNA was
quantitﬁ%‘é_lf%?%ﬁ%%ld%@ﬂé’t?y.vﬂ VK, and Va,, subfamilies as listed in Table 1,

paired with IgM, 19G, IgA, or IgK andéfgconstant region specific

afntisene%gqééﬁg%%%@g&m@?w el o 35y s Rsdappplate for first
strand allalyzesybtesis using the Superscript™ Preamplification System (GIBCO™-BRL)
according to manufacturer's recommendation. Oligo (dT) provided with the kit was used to prime
the cDNA.

d. PCR Amplification of Genes Encoding Lymphoma Heavy and Light

Chains: Both heavy and light chains from the lymphoma-specific immunoglobulins were
identified as follows. Aliquots of the single stranded lymphoma cDNA were combined with a
series of Vi and Vy leader sequence-specific oligonucleotide sense primers representing all known
Vh, Vg, and V;, subfamilies as listed in Table 1, paired with IgM, IgG, TgA, or Igg and Ig; constant
region specific antisense primers. These samples were then amplified by PCR and analyzed by

agarose gel electrophoresis.
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agarose gel electrophoresis. 42 Parallel reactions were conducted using
cDNA prepared from the patient's peripheral blood lymphocytes. A
comparison of PCR products generated by each pair of primers derived
from samples containing normal PBL or lymph node biopsy cDNA would
If;{%ﬁ%the identification of tr}f candidate tumor %ecific VH and V, or Va,

T S & B S B D AOPREP A4 TR {oBpEnts iseipheral blood
lymphdwgaasy Ancblightrishaing FC&ndidatetiuganera@ dioregenpaprodyeisswetRrived from
samplegh%ﬂ A§en%h€£%gtegr@ud%{%g§é%%e%l o AW%SUJ%%%H% e(:j igénﬂ‘ Sfion of the

clonality. For each patlen%o independen anéxfyses were péer ormed.
candid#ieFnsearthegite Nilaanft aétion S Grblanityotiver-sirheco®din tbadsimphoma, and the
isotype((ZREE SRR G YooPil ISR LRNASRRGHCY YOIR %@n@’@&%ﬁ%@n‘g {RLPkcised,

cycles in 50 | volume using the HotStarTaqTM Master Viix Kit (Qiagen)..
and thejf adeic Aiifsasnes 9xas clgiermined . 105 gsipssodionalitynifor 2ah matent. two
indepefiatavead i Od e ipaifbrik Crh seetif2 Gl iminieiiddscycles; and a final
tension step at 72 r 7. min. A 10 | aliquat of each reactionis .
BB L DR s e esghites fer TR RNt raRfe volume)
was arfABLE for Plimel S egiéndesclised fund thp lHicatiai af ¥ ywhsteo ivéx Hea(iagen).
Coctin@Rd bt Chaigs (GA), meaps.either-a G.ar : seither al o~ ;o
selin g e s e G2 e DSy BERRS Gl < 30
sec, T2TEACEA TR GACTES ATCTDE A8cSRO JEPNO /38 ddorvVHmn, B 10 ul aliquot of

each reﬁ&@r{ﬂ%&%wg@&%ﬁ@c@@&%@% %@s NQPP ARRME A rctnide.
ACCATGGACACACTTTGCTCCACG CSEQI

%ﬁg ' ‘ A5 REBraL
ATGAAKCACCTGTGGTTCTT C SEQ ID NO:43
'(GA) means either a G or an A, (TC) means eithera T ora C.
PRIMER NAME [PRIMER SEQUENCE (5' 3')
491 Vul TCACCATGGACTGGACCTGGAG
SEQ ID NO:38
492 VipL.1 ACCATGGACATACTTTGTTCCACGC
: SEQ ID NO:39
493 Vil 2 ACCATGGACACACTTTGCTCCACG
| C SEQ ID NO:40
494 Visk. 1 ACCATGGAGTTTGGGCTGAGCTG
SEQ ID NO:41
495 Vysl.2 ACCATGGAACTGGGGCTCCGCTG
SEQ 1D NO:42
496 Vil AAGAACATGAAKCACCTGTGGTTCTT
CSEQ ID NO:43
497 VusL ATCATGGGGTCAACCGCCATCCT
SEQ ID NO:44
498 Vsl ACAATGTCTGTCTCCTTCCTCATC
SEQ ID NO:45
516 Vil ACATGAGGGTCCCCGCTCAGC
SEQ ID NO:46
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497 VHSL ATCATGGGGTCAACCGCCATCCT SEQ ID NO:44 498 VH6L
ACAATGTCTGTCTCCTTCCTCATC SEQ ID NO:45 516 V~1L
ACATGAGGGTCCCCGCTCAGC SEQ ID NO:46 43 517 Vx2L
TCAGCTCCTGGGGCTGCTAATG SEQID NC:47 515 VOL. -
"CTTCCTCCTGCTACTCTGGCTC SEQ ID NO:48518V, L

. GCAGACCCAGGTCTTCATTTCTC SEQ ID NO:49 519 VixsL *

CCAGGTTCACCTCCTCAGCTTC SEQ ID NO.50 520 VxsL -

GGTTTCTGCTGCTCTGGGTTCC SEQ ID NO:51 522 Vxxr,
TCACTIGITC)(GA)CAGGGICCTGGGC. SEQID NQ:52 523 V/%?2]

ACTENGG(GAESACAGG(GA)T :'Eﬁ”é’g‘ EEAEREFEEARES . V7,301
| TTGETFACTCEACACEATEEETLGEO NG 4L bab sl
 CTIGETCAGTPIACAGGTTCT 3&;5"‘%'1; 22 BEERS U L3

‘ "CTH%IL’II ATAGGTTCTE """g&
o TC AACCTCTAC'*ECAGGCT_CTA 1E72Y I§5@1@g\10 57528 Vx3L 5
- CTECRGETCTQILEATAG(G ')L'%tﬁz@ﬁf‘i@éiﬁféé@dﬂ@bb§“'
I | BEQ ID NO:50 '

520 | Vel - .GGTTTCTGCTGCTCTGGGT‘I‘CC
Ll e | gBQUID NO:BL i
18322 |wn . | TCACTG(TC) (GA) CAGGGTCC'I‘GGGC
o g s 7 U gRQ ID NO:B2C

523 vyl . o - | ACTCAGG(GA) CACAGG (G3) chmc;

SR ' ) SEQ ID NO:53. .
1B24 - lveaD1 oo - Tm{:mmcmmcmamccem T

e A et SR ID NO: B4
o Ps2s T Twen.z CTTGCTCACTTTACAGG’I‘TCTGTG
R A T I SO I -3 o M i s J (o Y-t T
526 |VisL.3- ... - CTCAC‘I‘C‘I‘T’I‘GCATAGGTTCTGTG -
P o | BEQ ID NO:S56 - SRR

527 Vish.4 . Tc:mcmcmmcmemcmmm
L I SRO ID NO:ST7C L
528 wan.s . o CTCACTC’F‘CTG»ACAG(GT}CTCTG{AT)G

: b T 1 gEQ ID NOsBB.
529 . lw,,.11 - - | CATTTTCTCCACAGETCTCTGTGL |
= p o v | BEQ ID NQ:59
1830 |waen.z CCTCCACTG(GQ}ACAGGGTCTCTC
P o e | gEQ IR NO3 66! S
531 . WL . - 'cwcrmcrammaewcccwc
Sl I grg IDONOEL T

532 VML- A CGCTCACTGCACAGG’I“I‘GTTGG

B S SEQ ID MO:62 .

o 333 vm,}_,- cwccmcccmm*rcmmc

: L 7 | gEQ ID NO:63 o0

534 | ,VML .. | TGCTTATGGATCAGGASTGGATTC

o o aEn TP NO:64T

535 . |Vhel, . .. cmrcrccmmmsemccwc
L s T VSR ID NQEeS o L

536 VoL ., | TCACTCACTCTGCAGTGTCAGTG -

I GO | BEQ ID NO:66
| IgG Constant- CT@AGTTCCMGACACCGTGM
B B ST SEQ ID NO:69 ERNEAI
IgM Constant- @G@AMTCTCACAGGAGACGAGG ]
g - SEQ IP ¥0:70. '




529 Vxa.L1 CATTTTCTCCACAGGTCTCTGTGC." SEQ ID'NO:59 530
V%4L.2 CCTCCACTG(GC)ACAGGGTCTCTC SEQ ID NO: 60 531 VxsL
CTCTCACTGCACAGGTTCCCTC SEQ ID WO0.61 532 VxsL'
CGCTCACTGCACAGGTTCTTGG SEQ ID NO 62 533 VX'7I

r\'l"l'f\f\'l'f‘f‘f‘f‘ f‘f"f"'l'f"f" A

rdETEATGOAT AR .g.'q EQIBNO!

CUCTCACHAH uuu LAxsel
TC?C%ACTCTGC ég%g%\%ﬁ& @E@rﬁq\n}%ﬁ%‘g IgG Constant-
< 'jéa%;' [ CCACGR AT CTPERE AR
GC AC/S@GAGACGAGG SEQ ID NO: 70 44 Cx E
TG GAGGGCGTTAE@@Aﬁ@]‘E}T@ SEQIDNO:71C2.-E
A,ag)&1 %%% GBGBAACAGHAG S COTRITEC
GGARAG TTSEACCAGGCA G SEQ ID NO:73 IgM Constant-|
GGGAAAAGGGTTEBGECRGATGC AC SEQ ID NO:74

C.-1 GGGAAAAGGGTTGGGCCCGATGC
AC

Cy- 1 GGAACAGAGTGACACTGGGTGCAGCCTTGGG
CTG

C) Downstream |[TGCCGTCGGCAGGAGGTATTTCATTATGACTG
TCT
CCTTGCTATTATGAACATTCTGTAGGGGCCA

Ca -5 GTCAGCCCAAGGCTGCACCCAGTGTCACTCTGT
TCC

Ch -3 CGTATCAAGCTTTTACTATGAACATTCTGTAGGG
GC
CAC

A-stuff 1 CCTTTGATAACACCCA
SEQ ID NO:80

A-stuff 1' GTGTTATCAAAGG
SEQ ID NO:81

yA-stuff 1 5 ' -CTAGTTTGATAAGGGCC-3'
SEQ ID NO: 82

yAa-stuff 1' 5 -CTTATCAAA-3
SEQ ID NO:83

K-stuff 1 3 -CCTTTGATAACACCAA-3'
SEQ ID NO:84

K-Stuff’ 3--3
SEQ ID NO:85

e. Cloning and Sequencing of PCR Products: PCR products from reactions

determined to contain the tumor specific variable sequences for heavy and light chains were
cloned directly into plasmid pCR2.1-TOPO as per mamufacturer's recommendations, and
mtroduced into Top 10™ competent E. coli cells (Invitrogen). Twenty four miniprep DNA
plasmids were prepared from carbenicillin resistant bacterial colonies using the QIAprep® Spin
Miniprep™ Kit (Qiagen), and quantitated by spectrophotometry. Two hundred ng of each plasmid
was sequenced using the Cy5/Cy5.5 Dye Primer Cycle
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C,| GGGAAAAGGGTTGGGCCCGATGC ACC.-
GGAACAGAGTGACACTGGGTGCAGCCTTGGG CTG CX Downstream
TGCCGTCGGCAGGAGGTATTTCATTATGACTG TCT
CCTTGCTATTATGAACATTCTGTAGGGGCCA 0,-5
GTCAGCCCAAGGCTGCACCCAGTGTCACTCTGT TCC CX-3' ]
Sequensig AFEANGERPER ENT EXlw g TiRer eomarirten efcteatequensings teactions,

sample€ Gdrt EladrbAiReeAd Ch e BlpdAliNR BRidailiell HNATShIA T S\ and the data

SEQ ID NQ:81.y2.-stuff 1 5 -CTAGTTTGATAAGGGCC-3' SEID.NO:82 . |
was DRI R EAE PSS RO ER I 45 bl gt Addilom analysis
includin@ GITACATRACAC ORA-BrHERIDshOBA SESIUENEHER' SE ID NO:85

e: [ ' : o] Jrom, . Len

R AR O et pouence
could beoeappidergdighpentecNvafat Benagwretly e bhe s porRReropB. if 18 or

greateraSF R MapWiaalFaEmiREQRmERdaangyvald O dHCadh QRRAOT lizing the
competent E coli cells (|nvitrogen). Twenty four miniprep DNA plasmids

detault paramGIErs FEP HIRPEAPS BHRARSY SR POM A1 CBRSHrE S gHible.

QlApre RSP By iltisip replTitci(Qiages) Racompwiadtitasée DY to the occurrence of
... spectraphotometry, Two hundred ng of each, plasmid was sequenced .
muiatl%zgs)sir%lglt 8 g‘ysa%ly? % %gléleﬁ?ler%elri é@yg(l:]% possmﬁ)e al umes 10 1daenury umoer-speciic

immunoglobulin rearrangements. As an alternative to the sequence-specific PCR strategy supra,

one can employ a 5° RACE PCR strategy to identify tumor specific immunoglobulin (Ig)
rearrangements. All steps for first strand ¢cDNA synthesis to the generation of Ig specific PCR
products are performed according to manufacturer's directions (5 RACE system for Rapid
Amplification of cDNA Ends, version 2.0, Gibco™ BRL), with slight modification.
Approximately 2.5 pg of total RNA is used as template for each first strand ¢cDNA synthesis in
the presence of specific antisense primers complimentary to the immunoglobulin heavy and the
light chains’ constant region utilized by the B cell population of interest (SEQ ID NO:69 for IgG,
SEQ ID NO:70 for IgM, SEQ ID NO:71 for Cy, and SEQ ID NO:72 for Cy,). The ¢cDNA reactions
are purified over GlassMAX™ spin cartridges, generating a final volume of 50 ul each. A 10 ul
aliquot of each purified cDNA is oligo(dC) tailed with terminal deoxynucleotidyl transferase in a
25 ul volume, generating the templates to be used for subsequent PCR reactions. The PCR set up
utilizes an upstream primer containing a poly(G) track provided by the manufacturer and an Ig
specific antisense primer interior to that used for cDNA first strand synthesis (SEQ ID NO:73 for
IgG, SEQ ID NO:74 for IgM, SEQ ID NO:75 for C, and SEQ ID NO:76 for C,). Five pl of
ternplate 1s amplified in a 50 pl volume as follows: 95 °C for 15 min, 55 °C for 4 min, 72 °C for 1
min, followed by 94 °C for 1 min, 55 °C for 30 sec, 72 °C for 1 min for 34 cycles, and a final

extension step at 72 °C for 7 min. The
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45 Sequencing KitTM (Visible Genetics). Following the completion of the
sequencing reactions, samples were electrophoresed on the OpenGene
Automated DNA Sequencing System and the data was processed with
GeneObijects software package (Visible Genetics). Additional analysis
including sequence alignments were performed usin the SEQUENCHER

figa 6K Arodupinaaseyscd dndrsmhnesic saes Lorperrassy adgigh ethidium
beletivRhseduenasl 60Hd hoepnsidaied (inosapasificiidsmas REIERID into the

L PR GReS: orxemple, 118 o greater of the 24 form 2

consensus g up when ana yzed usi above software utilizing the
default parameters Two mdependent blopsy samples would be compared
) 1 _5 3N 4 -. ] 0 F

1, 1and VL sequences, it is not

pOSS|b|ea_at t'm@%ﬁﬁdg %93@6&%@9 "Swfﬁ%d%%‘é RAG'IIAD The base vector for the

rearran ements As an alternative to the sequence-specific PCR strategy
Cxhempioy £W@E®€ﬁ1§m€é§§%ﬁm¥lﬁ%@ge&f@m D
Nm mtmogiognﬂ; CEgbdgarran gem&e&setf&dy stepd Baqglwﬁé@tme @&M&\mto this base
t eS| t eneration of.| cific PCR ro ucts ar
acco’r(%gEg) r%zrgu %c ?é%r !ﬁ%&%ﬂg 5V RA gyg?gr?ff ?%ﬁéf W Cerested. In
garplificationobc PAIERGS, fiets m@f&ﬁ@xﬁh@iﬁ@l BRIpliméthasi g&n’[hgonucleoudes
AL L BABIHA Al 27 09 AAIRLENE BUERA IBRIAGIR scquence

each first strand cDNA synthesis in the preSence o specli |c a

peﬁm@%dé@%nﬁf@ﬁwﬁ@m@wwl@bﬂmrbﬁ@awl@hds@ha’wﬂ@dmmgter For

nfaRsHERLIRAIRMilize d by ther call Paptation:af taterestd 8 k@rN%@% at 37
EQ ID NO:71 for CK, and

Oﬁ)r L%f SEQ ID NO:70 fo llfi:ga%]ﬂg

075 TEE T P h S RN H‘EH%FéeHERH%eWéW@ﬂ%’s%MW%ﬁi using

@aﬁ@gbmsge(@@mg@lﬁmwomiuﬁ:@)oﬂ‘ﬁe pirigiagmNALON traicelatedf with 50 pl
NA |s o(dC) tailed with terminal d o nucleo

S BT o (sEQ D

%bé@hmw&é&’é@@ NBe PCRagetupedtilizés phdipstiearhusiémet (Roche
MSBLRIRINGI L RONEG), TaskRIRides DY e mantiackyrer andsanilo men cooled to

specific antisense primer interior to that used for cDNA first strand
TQSIRtHESRS SRR DRy SagPligentayE arim o T rrrgh, oS ey ApRelyd primers
Wy GffeseadiSEQU ReNGR6ar Q). Five ‘g-p@fl @ml@i@r@,saamph@e%@ @OBigested

|.vol follaw. C f 5 55C f
PO CRFS S B PP eSS roghedy Lo ayaai s el with
Qianck @ fihadsiextemistbn steEat @D dOH2 MINATHe 46 fial PORcprodiatsiermined.
TRESTIGRAGI 9y SIRTHORNPIERISION AdHEPARIRSS ISLIILSINIAINM 6 vector to

insert ratio. The ligation product was transformed using competent XL1-Blue E. coli

(Stratagene, San Diego, CA) and plated on a LB-carbenicillin agar plate for overnight
growing at 37 °C. Miniprep colonies were prepared by standard protocols, and the plasmids
were sequenced to check the construction. The resulting vector p2BacM contained the
melittin secretory signal sequence.

The p2BacM vector was further modified similarly to encode for the amino

terminal domain of the human placental alkaline phosphatase secretory signal sequence
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bromide and the band of the appropriate size (-500-600 bp) is isolated and
cloned into the pCR2.1-TOPO plasmid as described in le, supra. 2.
CONSTRUCTION OF BACULOVIRUS EXPRESSION VECTORS pTR
ABacHuULCxHC,q AND PTRABacHULC_2,HC j a Cloning of Secretory

Signal Sequences into p2Bac: The base vector for the
under gRguBHerlcaIalyf divd Ay NEABRHGLOR Promiconsmtios avasopd Baermediate

baculothiitk Zxpletdith NEte EEe0e0, GaHShAdGMN. 1WA SECTRIPRIONEL  alkaline

sequences were cloned into this base vector, and the first intermediate

phosphgias RAHTESS XSRS SaRsmele Hompd Bnaas cHearaB Y phiseral viredigested with

Bam I—H%i@ EpZRachwasdifstsnedifigd giiling.aamnplimentary QligaRsieQts eSresin and
luted § %(éd,’gg the a@l ermlnal domain of the honey bee melittin secretory
elute \aratgﬁ cb

OB BRI fé?ﬁﬁ@&ﬁﬂr.&rﬁad@mre&r fHae g each of

plimerbaGTHﬁEI(SBQCNPNCP BOWM/EF(EE@ aliitinseuienes: @i@mﬂgﬁalg ul digestion
a e th ot.l an el fo ours at 37 C . The linear

buffer & ?ﬁ%@eg u%?flée{g owmg é?e%r%%o%% r%oé)lge SHih' A DU AGERSEE g 0 anneal

compiiumn@rmmxtrs Iﬂﬁm&em@@l adehe Ghatsed ritinEA) whbeigusitié drDNZ) Wi Seaction

determij 0
o SEREH S0 e e B S o 1
polyacy@mi®) pebreifhilse P10 retige SthenlBufferont(Rodie Matecdigesied primers was
also de@éﬂﬁﬂﬁ@'%@hiﬁmgﬁ o2 palat t}%@%ﬁa@esﬁ Em%l%o?n%dhgated

to room temperature to anneal complimentary primers. Te percent

at 1:10 x5 R fed pamhsEo- Wi hirgbstEan mrrdudiesetiBRORIS tUSHsr SpBefdol ¥LI1-Blue
E. coln@WSHBESY dn ANBIEGHHGBHRIPHPRAS WR'SRUHIBASANWING: 37 °C. Miniprep

electrophoresis through a 15% polyacrylamide gel with Qlaex(r) H resin,

colonies et PTCBREARA BRI SPaITRERIdA Hhfitholie farsteepmilaq resulting
intermddi@dONasrofpBerAveetod angan r&e@@@tﬁﬂﬁ |iin 1 senanic s @ iaaies @hcental

tor to .insert ratio, Th Ilga on prodyct was transformed usin '
alkaling RHRSERES, 18108 B4 56, R g CRY L B ol <ol
strain mmgbeﬂlddhma@aamlateﬂgnmeﬁmghty growsingajuditt CldinpENthe « constant

co onie ere gre bs)ll standard protocols, and the plasmids were
reglon m O e ér\cii uv
quenc e constructlon The resultlng vector p2BacM
d@ntaln i u‘a.w"uun md&doniopyodi geigRien oas dThe@Rad Mi ES

The h‘ﬁ%ﬁm%%cgta?sﬁgﬂﬁr%éo iy %ode fo tllgge ag}l{s Inal d%amﬂ%f 1%5%0(:10%1

uman aline phospha hse’s etory SI n sequenc

antibodin vl Bansuripidhairophfiel dfahe M&P&X@@Wﬁbfﬁr@n phoroteancretltinge 9512
(ATC@#W}.”%@E%@&%&ﬁ region was cloned behind the alkaline phosphatase signal

sequence. The IgGy; constant region was inserted downstream from the melittin secretory signal
sequence thus creating the vector (P TRABacHuLCkHC,;, Fig. 5a). A vector containing the human
lambda () light chain constant region (pTRABacHuL.C,HC,;, Fig. 5b) was produced by
replacing the x light chain constant region with a A light chain constant region. The right chains
were isolated by RT-PCR from a chronic lymphocytic leukemia cellular RNA preparation. The

detailed description of the cloning procedures are as follows.
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baculovirus expression vector p2BacMA. The procedure used to introduce
the alkaline phosphatase sequence was generally cloned as follows: 2 pg
p2BacM plasmid was digested with Bain HI and Eco RlI, the linear vector
was gel purified from agarose gel with Qiaex(r) Il resin and eluted in 50 |
water. The DNA concentratlon of the vector was determlned One pg each
: A o 3 t i AR )TW@,I&NA from
9FI2 %H@Ctﬂt@ﬁﬂl@m$$}|%a§%ﬁ@ﬁ%daﬁ§iﬁg9%@dﬁwgz%§c tﬁt@ g6 therper the
ooled, down to room temp rature o a complimentary primers, Ten "
manuGEIER PRI Feled DR STEIE E&ﬁﬁsa%%fﬁﬂcﬁaﬁ%meﬁmm
reversBamlktth@mﬂeHéﬁBU(Tﬁt‘ E]Rbu?%)altﬂ]leCMD}ahdib@&t@i{@)mﬁfﬁewe@lmmmteth of
f r | (nALresin. The .
the Sy@é#é%%éa%%t geste prlm iﬁ\?\\%s 35 eﬁgﬁmﬁaecél Theé t{}lé%‘#’ and High

Fldehbé'%m&e@ite} ma&t@aﬁde@m opphftagéetrupmendey EPEthEn INghé plist SEQ ED
NO:22:48 ¥econ tednse asttetse@nﬁlmitg%g%cmgu CENEAS, ﬁ@ﬁi&%&%ﬂ@ﬁﬁed 9FI2

competent XLI-Blue E. colil and plated on a L carbenlcnlln agar plate for
‘mus%lﬁtt&t’ft gteﬁ.ﬂ@f@ﬁéﬁenm@%fﬁl%etb@.ega\t@émt%@eéﬁﬁa fpsen and eluted

with HlagmieseyyerBeSBOUe oA SHACK (heleo MSiEHEERN w‘éttect@céﬁtttﬁgd The purified
intermediate vector rﬁR1|28acMA W uld contain %}secretora)é uence

OF12 gmimynogiont] DiAcEHA Aikaling PESPhaREE “rhd BI8aEM a’sﬁ&%&) PCR
cloninfgyrtheptr diisf digagohi Mo BSOS WileBrasibrsiedi ms(ﬁgatagmm)t |AERHR el ckn coli and

plated@ﬁ@i@s&%ﬁ%ﬂ}@fﬂnﬁ%ﬁﬁﬂ[ Rl t‘&“&%ﬁﬁ%ﬁg r@; rtvl%%g( ﬁonﬁ%nﬁgg?rl%%% 'n(g?omes were

methyl-sensitive Stu b. Amplifica Cloning of
prepaR@ aisriacon! ﬂﬁ@@%ﬂ’%ﬁ@ﬁﬁ@ﬁﬁﬁﬁ’s The human kappa (K) constant and

the humaslaGyds gRAAIANAQMAIRS et@uﬁlﬁttbrﬂ_eg_%%etow&ﬂﬂyﬁﬁﬂ
were PCR ampllfled from RNA extracted from the human cell line 9F1.2
K consigRi dmAllag 1 AfagRKL RSN SEHRIIBToh HERIRHH Seeihiig thesantang for the
vector @B@M&mmm@mmo@ e lgéy dearsiantiie G was msemeda 320 bp
f P\évn tream from the melittin se g nal sequence thu fﬁcmg the
e AL HIT R ISP KBRS SUHEAG TREhdfelr were
gel putdraddeitX) Qigehaih eodsantdagich (oTRABadMe DY A Cddcehigatbiny for both

fragme\qlt@m%%%%gtggd rqﬁ@ tﬂ%’géﬁﬁ%ln}%{%‘ﬁ%‘ %}Qrec %‘Ste}nt I& Io?&b%h Przo L:t%%ttmn Kit

chain constant region. e r ains were ISO

(Rocheahﬂtﬁ.@epmmmgdm@tmﬁ@mwﬁtmd RS ;@ﬁmm@ﬂbmth@iaetéu led! and plated
on a LIRIAIREHANiRTLIES SIADiIRY AFacRIN gt%@f fodn fa‘?lh@"%ﬁ&%&ﬁ% gi&ﬁt&%fbﬂ{es were

9FI2 K and Ig y] constant region fragments: Total RNA from 9F12 cells

preparcdh s g e R OB AR ACgURRG At SRR K IR J< (CORRER ragiqreinsertion.

The remanmmw@aemmm BCsingle stranded cDNA was synthesized

usm SuperScri
g %dlrt?on gtt the IgGy; Constant Domain to the Vector: The IgGy, constant domain

was added to the vector by first digesting 5 ng of plasmid DNA containing IgGy; constant region
and 2 ug plasmid DNA for the vector pTRABacLC, with Spe [ and Xba L. A 1 kb fragment of IgGy,
constant region and a 7.4 kb fragment of pTRABacl.Cy vector were gel purified from agarose plugs
with Qiaex® 1l and eluted in 50 1 water. The DNA
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reverse transcriptase (GIBCOTM BRL, Rockville, MD) with oligo(dT)

primers. One twentieth of the synthesized single strand cDNA was

amplified in 100 | PCR reactions with Expand High FidelityTM Taq

(Roche) using K and IgGyj specific oligonucleotides (SEQ ID NO:21 plus

SEQ ED NO:22 and SEQ ID NO: 19 plus SEQ ID NO:20, respectively).
concerraiofadide: fibienzanisifiet sieermingsmbho gronind ewamirifedefibam ligated

with RapRVe R8aKe K!belf&%é?.s%&;Nﬁg@i@@%@ﬂé@%@ﬂﬁﬂfﬂﬁﬁed@%ﬁ%&n etent XLI-
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: ' e [-Blue E..coli lated on .
resie e T B P bt vector v
PTRABetBies e prepared and the plasmid DNA was sequenced. d.
InsgripR.aldherfa B G ensient RegiemipiadRe-F R SRSIORYRCIRN é%éi:fdcodons

K constant domain, 5 Itg plasmid DNA containing a K constant region an
betweep e olfirfarcisoTy sequese BRENIE BurireiPfrarausees kot dbhlipe phosphatase

secretcHOSBIRAMIth P! @R HICM 32 Qhp. MRSt GONIRINNY dGORRI@REations,

region and a 7.1 kb fragment containing p2BacMA vector were gel
the pT) ith-OfaaxeAo A Envestrsd $0ipwine dizpdipnwitoeentratidng L The

lineariZ0d RRERTRAMERES MetssdriaMinedudh e papiiied a0 BapSwarethen (SEQ
ligated with Rapid Ligation Kit (Roche). The ligation products were

NO:82 gl UsingFeorpetEns L te- Bitiedecc dheatitifediamagdons. The vector
resuitiﬂngﬁﬁfp%ﬂECiH{Bcﬁﬂ@e&iﬁl@tﬁﬁQrs%@ﬁﬂ&'ﬂlﬁgﬂ%ﬂi‘&é& %lgwMg]HQg%&ion with Stu I

acterial colonies were prepared and the recombinant DNA was

b
(AGGGEduanidelldGofRnproper ddcbra sntod gish anaetied sommnasaripgmers k-stuff

1 (SEPiasruidag et was TRABACHO 81 Addiianieldhe: RGM-f-0Rstatdtons. The net
Domain to the_Vector: The Ig%i constant domain was added to the

effect G& fshy Rrstfigiaimgrs (atcpied nitd PneasEshiP TG I cBissisnt6C & oD,
respecti@@ien TRBARIiRIApRHELPNAHiontaaMe6tos adRARAGk G BHRL) and
Xbal. A1Kkb of 1gGyi constant region_and a 7.4 kb fragment of
A DA OB S B AD 2 S5 A Lo Sy puriicd
periph@al ighsedymbRogiwatan The kit d Sreancestiatiansiapheififragments (CLL)
X er d,eterryiFged. he purified fragments were then_ligated , with Rapid
patient CRREX I RR .W?éol‘i&%ﬁi\*f?ﬁ6@&&%%&%@%&6@&%@@
cappetentniil2Blug BoeolRand platedodnaa leBrsiatb éniciltin agaw plats Aokynthesis
. everight.arowing,at 37 C. Miniprep, colonies w repared and the ,
using |gf’i'a1$(1)llge§%gcf~1 8}ien a |onpé%t?1ag ?apgﬁt?r%ectgéﬁcgvgreﬁ% tecr?ﬁféiélﬁb manufacturer's
recomn'@sdmim Bhigly(dis)andssespie hoingriofitie (@strittiontisitesf The sostlitisiged single
strandelEEBTR Wtﬁﬁﬁﬁﬁe@’ﬁ?a PCR reaction using an upstream primer identical to a portion
of the VA signal sequence (SEQ ID NO:54) and a downstream primer (SEQ ID NO:77)

complimentary to the last several codons of the A constant region as well as a portion of the 3'

untranslated region. The PCR products  were cloned into the pCREt vector (Invitrogen) and

sequenced to confirm identity. A
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pTRABacl IuLCiHCyr. This plasmid, pTRABacHULCHCYyr, was further
refined to add translational stop codons between the melittin secretory
sequence, and the Cyr region sequence and the alkaline phosphatase
secretory sequence and the Cic region sequence, respectively. To
.accomplish these modifications, the pTRABacHULCKHCyivector was
plasmig eHRFEHE IR RFEH i SRR S EeucpgsaVES Fhesdmesasiiesaplaetiir a second
PCR. Waisherdigriedwibiannealed complinesianypricte s 9l b ik RdBneered
NO:82) and 71-stuff 1' (SEQ ID NO:83) to introduce the in-frame stop _
Dra TIE g8HSth S ectr7aanting fbi 1ausRisaitcdhenwansiassdegientynmediately
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) ACnnnGT then.ligated with annealed complimentary primers
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.int uences shown in Figures 6C & 6D, respectively. (The added
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bload ined iC svticdeukemia, -
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~ (CLL) patient otypeas extracted using the
digestiqun egryating) QiR dipproiimidety Bnin RN iagndsed-asstant regions.
RestriclRMBIAE SHArsiasirand 60 My $yathesisudsing HeaHRRISEIRLL " sequences. This

. Preamplification System (Gibco BRL) according to manufacturer's

linearized pdpsppidvenstiben With s alebeprapignmmiaY, oREertSth GRRdD NO:80)
and A-sythesizedsinaie miprigd N anmanplfisddaiR&R saction using

an upstream primer identical to a portion of the I/7 signal sequence (SEQ

ID NO:54) and a downstream primer (SEQ ID NO:77) complimentary to
3. thNSﬁl”fﬁH&dedW E&R(ICAFHEINET-&M&’SEB&ID;G)’@?BM% of the

NYIERRS I HEG RIS RARHIPRISS NREVIRe6iR10 the PCREL

VECTor (Invitrogen) and sequenced to confirm Tdentity. A 50 plasmid

containing the correct a, constant region sequence was chosen as a

S334] @Eﬁef?fr@ SBCeNdr &R, 10 (iR Feagiian & $q056 Qg anusieal &

(SE% ID NO: 78), contair%lr?élan‘engineered Dra ifi restri%tion :~:ite(,%l(?ge?t g%nes _for
any V edpeadh SAHIFHE I R qoHE Slpning sequmsaantitedioit it dlideiyeen the alkaline
phosph@UNsiEaAMQfubhaNnsha Hind Hill caniainingaptisense Qlganysleptids,, region

. prirg\%, Ca -3' (SEQ ID NO:79£5€$%H19 the STOP codon immediately .

contanig S HeE OB REYEYTh né@a.f%f‘éWF@gdﬁmalﬁl@w SFGERicR signal
sequenveamtlored(hieodhapClofidy: TP Biyeetonand Seueheeekuhiiagmention vector
could tﬁé%l%%ﬁ@r%%?nfé gr(r%rlllqeg%?‘g tcger? W §§%§P£~S ) m?éprg! G %ggdﬂpﬁyeclz_tl I(r:le IFI,“to produce
recombinant budded baculovirus. The recombinant baculovirus was then serially amplified in S£-9

cells to produce a high titer recombinant baculovirus stock. This high titer recombinant baculovirus
stock was then used to infect Trichoplusia ni (HighFive™) cells for subsequent chimeric IeG
protein production. A list of all oligonucleotide primers used in the construction of
pTRABacHuLCHC, or pTRABacHuL.C, HC,s can be found in Table 2.
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plasmids, depending on orientation of the insert. This restriction fragment

was gel isolated and cloned into pTRABacHULCxHCyl (Figure 5A),

following linearization following Hind Il digestion, generating an

intermediate plasmid containing both the a, and x constant regions.

Restriction of this plasmid with Stu | and Dra Ill resulted in the removal of

thiok GeqhiepiederTtid Jnaueries dipladmithdiers Yheretigatearovitolatdeaaliscribed

above, GHFIHIDEHBE pBHBR Hefuaiul hiGERiHE MEEOL AL e HRin leader peptide
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TRABacHULCHGCyi qr ac ~., Il ible tq i
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v sl BT R OO SO PR e RS
describgiatigonucleotide primers used in the construction of
PARARACHBlfK HErd O RTRARARILGGHGY\eag/Pe ' I8 Gof bri
After the tUI’%OI‘ derived éequeng:es for%H}lén%%?%)[’rgp%%ic%ﬁgo%éé? 1mner
complegaegisgr 5o A U VESNBhETHBR himdrs 140K mirihe bnkiHul a0t 109-117
respecthediealities o medikadeadee pepttotiFiigc-heaYecRainCIMNBER patient, the

ke
N e T s et
CAGABROEPRAtasEBEHEF ABplitle FOGIHHBRCATAIN ABGINEA(SHT ID ROTGCGGAGA
TGAAKTEAPT AGGACTTPASECEAG ﬁ%?ﬁ&&c&r%@@e@@ “&%&’ﬁgﬁfcmc

to 24 nucleotides of the respective Vti L region proteins are prepar
AGCTREVEISE biffohietetidd $riRers GoRTthe WEBVYSF lighy dirgncendisians were as
descrifguipnare used (IgG: SEQ ID NO:10 - GGAAGTAGTC CTTGACCAGG

CAG; IgM: SEQ | 0: 11 ATGCAC,; Igx:

SEQ BB N A%S] ){\ g%qglved Vi

productN@d. 2 314GE AR CoezAichdinA AR KX GT (RHAGE CFTIRABEATE), HC, cassette
veetor BESAMRIRANGR'PARI B ARR1GL REBHDUSIY TR 5 IR B Herived v ¢
region and the 8.4 kb fragment for the linear pTRABacHuUL.CxHC, or pITRABacHul.C, HC, vector
were purified from agarose gel plugs with Qiaex® II resin and eluted in 50 ul water. The DNA

)
<

concentrations for both fragments were determined and then the fragments ligated using Rapid
Ligation kit (Roche). The ligation products were used to transform competent XLI-Blue £. coli
which
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VL sequences are used as templates for a second round of PCR. Cycling
conditions were as described supra. Plasmid templates were combined

with an IgGyi, IgM, Igk., or Igx constant region primer complementary to
codon encoding amino acids 141-149,115-123, 108-119, and 109-117
spectively and the appropriate leader/V region fusion primer. For

were g SFApRa ?Pb p‘%ﬁlé‘ni]?fh@rb‘?m?éué‘h%m & QBN tYing 37 °C.

Minip@pdcSoRidD Wax68rtpaNa(alRQ B4 ) AL LABATCARIAIds were verified by
GTTTT q -IéGGgJP CGTGTACAT&TCTT CATC TATGCGGAGA

restrictpn & CHETERE G P SEB YN R0 B8 B TR SRR g RABac(NHL-
VLCITGAGHIERPARcAGTTENCCEIGGGCGAAGTT GTGTTGACTC
AGTCTCC). Cycling conditions were as described above. a. Light Chain
Variable Reglon Insertlon mto Expressmn Vector A PCR derlved VL

denve@wa@h&l L5a. bl(agcaﬁﬁ&t%mmmgﬁe@mﬂ@%' %%%ﬂa&r L-Vy)
350 by DNA fragment from the patient derived V L re ion and the 8.4
LG, H%a%&ﬁ? fEiiRE Wﬁ&’aﬁlﬁwm&a@ aEApol- pﬁ%mxgé@@a &%&@gmwt from

the paﬂe@aoieﬁuete@mmgm)ﬁr@mmr@se welfplgenith QIR eIV (NHL-V,)

Jeluted ....... concentrations fq fragments were
LG R A S s aat"evarwﬂa{‘ﬁé’p% BeATSRoe] Dlugs with

Qiaex@Rbchs mhgaﬂon @MW&E&JM@@E&&SM@fnpet&htfragments were

| tI n
detem)a%eéiraé ate (ﬁ’%ﬁlg%ﬁl}% (S)W %ggt%si% %lpre E%IO on%éiﬁ/{veréegrﬁl ar gi ation
produ%mmw%dmmfmwrpm@éw@v&m@ whirbstriztionlamaiysidy plated

1a0d-56a4eMEHNg n RAB
on a Jﬁﬁlé@@?&f 9\\/}/5%1%}%9 H%%/ﬂ%e(g EZavéy g’gﬁ\%_‘\!?% Dlégl nies were

?Q‘?(IE_CKHCW or pTRABac(NHL

prepar éPﬁBﬁihﬁ@JExéﬁéTésua}?%éﬁarW%@@ﬁlfér&uﬁéfd Wﬂrmmis and

sequendigeof the: p?@ﬂﬁﬁ@(NbﬁtoyL)sLQ&i‘@ate@r PTRABas(NHIL- G%ETHQW WHCy,
e land Apal. The 350 b

pTRA%mﬂm‘yfm}f@&%ﬁf @&%ﬂg SHeRoR aﬁlﬁrﬁi@%@m&fgﬁﬁ%ﬁﬂoﬁmg toa

patienttheegliéés JRFRABac(NHL-VL) LCKHC7I or pTRABac(NHL-VL) LC2,HCy
vector were purified from agarose gel plugs with Qiaex(r) Il resin and
eluted in 50 1 water. The DNA concentrations for both fragments were

TABLdete?mined and thdirimefra§amrmcigatédasksinfpRagidiisigatitiokit of

pTRABwed el Giddigatiaod protitéBavBleldsdda tr&esigimicasmnpbrensfer
XLI-Blue E. coif whjch were subsequently plated

PRIMER NAME PRIMER SEQUENCE (5'3")

1. Melittin  N- ACTAGTGCAACGTTGACTAAGAATTTCATGCGGCC

ferminus
(MelS/NandMelN/S)

GC (SEQ ID NO: 15)
GCGGCCGCATGAAATTCTTAGTCAACGTTGCACTA
GT (SEQ ID NO: 16)

2. Human Placental
Alkaline Phosphatase

GCGGATCCATGGTGGGACCCTGCATGCTGCTGCTG
CT

N-terminus  (APB/E GCTGCTGCTAGGCCTggaattce
and APE/B} (SEQIDNO: 17}
SEAATTCCAGGCCTAGCAGCAGCAGCAGCAGCAG
3. 1gGy  Heavy TGTGACTAGTATGTATCGGCCCATCGGTCTICCC
Chain Constant: CCT(SEQ ID NO: 19)
Downstream TTTCTAGACTATTATITACCCGGAGACAGGGAG

AG (SEQ ID NO:20)
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on a LB-carbenicillin agar plate for overnight growing at 37 C. Miniprep
colonies were prepared and the recombinant DNA plasmids were verified
by restriction analysis and sequencing. The resulting vector is designated
pTRABac(NHL VL)LCK(NHL VH)HCyi

H1 1 acclanadd raforonco

I RiFEDaeiE Ve

Chainn l@(glfs@gg;pondm \G@CC |en ﬁﬁé&%%*%@?ﬁ%&

Upstréaaguences Used fc% of pTRABacHuULCKHCtii and
pTRABacHuLQHC) a uokus ransfer PRIMER NAME PRIMER

SEQUENCE 5'3' 1|Malittin N- CRATTEAC -
DAGEAGEGCAACG TGCNEKANG) ASCTEHE GBS
(séQ ID NO: 15) (Nfel S7GERA RS

GCGGCCGCATGAAATTCTTAGTCAACGTTGCACTA GT (SEQ ID NO:

4, 1@&@%@&%@&1\@@ CELL LINES WITH YVARIABLE
Qe PANPEPEXPRESHON YEPPORS 'AND' UCTION OF
HapsrBIN AN INAETUWRRIA PRGN GC TGCTAGGCTTggaatict

s ARTICH L TRRBALEr st dRsnss estdines 7 ges Highey) vere

transfeTGIT GADT AGDATGT ABRGGCEICARGGES TET T@GEAuEhaiscGabitant: chimeric

Vi R e L B R AL i el ey
ESF-92 Reappefisgeeqdddie CmesinToraecAABT onerig AF o aegamycin in

disposAbAlRIONSHEL G ATRSKE (RSB IERIDNGD R LV RPWNRINRAMan 50% liquid
C@A\GCTTCTATTAA CTCT%@%CTGTTGAAG CT (SEQ ID

volung Gl e PARSHECTON ©F RBECPER L ES WIFHR AR B aton
media: R B [OMSOCNTAINING I ExddRES SIANIEEGC TOHI R ANDRRE) D&k RIGHking cell

bank f&%aﬁﬁl%tochﬂ BH%HTOF y\J&lI}E &Cwlgﬁso E—OEEIISNS%‘G a continuous stock of exponentially

growing cells that was not retractile to infection by baculovirus.

b. Sf9 Cell Transfection and Recombination Assay: The modified
baculovirus expression vectors containing genes for Vy and/or Vi regions and genes encoding
immunoglobulin heavy and/or light chain constant regions were co-transfected into S79 cells using
the BacVector-3000™ transfection kit (Invitrogen). Ten individual plaques are picked from
agarose overlays. Virus from isolated plaques are used to infect T-25 flasks seeded with S7-9 cells
at 50% confluency in 5 ml ESF-921 media. Clonal viral isolates amplified in T-25 flasks are
tested by PCR, using two primers (SEQ ID NO:36 -TTTACTGTTT TCGTAACAGT TTTG) and
(SEQ ID NO:37 - GGTCGTTAAC AATGGGGAAG CTG) to assure clonality of the isolated
plaques and that there was no wild type virus contamination. In general, 200 ng recombinant
transfer vector plasmid was co-transfected with triple~-cut Bac-Vector-3000 as described in the Bac
Vector® manual (Novagen) using the Eufectin lipid reagent supplied. This fransfection mixture
was subjected to serially 5-fold dilutions. One hundred microliter aliquots were plated in 60 mm

tissue culture dishes containing 2.5 x 10° adherent Sf9 cells. After 1 hour, cells were
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a. Insect Cell Growth: Two established insect cell lines (Sf9 and High-5)
were transfected with modified baculoviral vectors to produce
recombinant chimeric VH/immunoglobulin and/or VL/immunoglobulin
proteins. All insect cells were grown at 28 C in ESF-921 Serum Free
Insect Media (Exg)ressmn Systems LLP) containing 50 tg/L gentamycin in

overlaidigiiBs 4018 sfetilevagrmseskirBem A RS FCEhing st madusohignindiitdusd clones
were plo$E ﬁ%ﬂtﬁ@%ﬂ%@b&@éﬁ@@@ﬂﬁ é@ﬁf@s@@§é@&%‘%ﬁéﬁe§%@ ﬁ SABYS cells using

eIIs thaw Cryo res rvation media; 10% O, 40%
Ne“‘f“aggﬁfg %% ik G4 HEGROR AT TR Wk e fluted from

plaquek;{elngsfovm@tlm éﬁp&&dﬁﬁ’e@b& ewé:y sik-Yveldsd torassweedadeaittirifetislls at 50%
conﬂuéwm m@p@%'%esfae%@u%@u%eah@ﬁm%m [ptagile époﬂaie&}g@@ Rifnety-six

baculovirus. b. Sf9 Cell Transfection and Recombination Assay

hours RoskiRGS e IOV SR S JRTVRREr & ¥nTaRa %@n&efwﬂa%ﬁd@mm by
cenmfﬁgatteglmitstaadxgeaﬁ&ﬁmadImgaywmﬂ%lﬁbﬁbglMW@ﬂdlm Hghioehditing on

sta ions were.co-transfected in fo c
mitoee R TP P o es are
pickettfrions sagam@m@l@rlﬁ&zwﬁtmmm@mmﬁbia@edhaladmmmusﬁdetbm 90 ul of

lvsis biHECLT=25 1 skssee %wh,Sf 2Ggls BtpQ% confluency inS @, e p

S DS Media. Clonal viral iSolates amplified in iEaH gl o dpaat®

40, andy(). %@Twsmg?a/,\/@opwmm @E@mﬁ:m@eel@ “THENABTGTAEE heated for 1 hour at 60

°C anthEeCﬁ&é%&I wsT&@handa %@cﬁ%&ﬁl& ‘&9 G@ ir? dﬁrx'afgcfwenta ﬁv?h%llt of the

AATGGGGAAG CTG) to assure clonality of the isolate ques
heated érBug A dowiy e pe vifgshcBntaithraticer. dpojeaerad mﬁg% pl of the mixture

contaifiREAMRIRATEL (?H%C &7 YO RI2sid Wesg \%é[étﬂ?fsgf% Y HTRIGBU T een-20,

Bac-Vector-3000 as described in'the Bac Vector(r) manual (Novagen)

400 HMs%‘éltﬁ@E)uféétMIM%a@‘éﬁ%@ﬂ%é’@ﬁmmﬁé febrieAd Rt lel anawlymerase
(Roch@u@d@ﬁ&@&mﬁr@m Breld-Aiutions:dans: endrad micseMergliguals Walswed by

lated in 60 mm_tissue culture dishes containing 2.5 x 106 adherent Sf9

S8 °C s minetd hout, B8l ward burerrrbirmiainive primssddidesvard (SEQ ID
NO:36p@bdtian e ERFH23 pyilune medikmschan ngiMidyad Blﬁ#??e%lr&(ﬁ'&ﬂ Sk ssing the

from the transfected cells grown in aigarose overlays after staining for live
P

light chainefRing Rttt TSR Zet. PPhordnpelyesrhpss dliaugBs agarose gel
Recombtranafention Wi iawab Sisad FopnoiadqueRbgSauersigbtipd iitulovirus would

ia. T-25 flasks were seeded with $f-9 cells at 50%
produc it A AP A SP D GET ot R ECEREP R O Bt with wid
type vmt@maiw&amphlfpetyhﬂbaghmn@@&st infection, 0.5 ml media was removed

o LS PR RS R R T
from a H‘rt?é@ﬂub@géumne w@s@mﬁmﬁ@ﬂ@ ayipeSuiltask wmalmg t‘é@teedlbyc BER@sfluency
in 10 nfoHQWS | media, and cells were grown for 120 hours at 28 °C. Five ml of secondary T-75
cultures was transferred to a 150 ml shaker flask containing 50 ml of S/9 cells at 2 x 10° cells/ml,
and cells were grown for 120 hours at 28 °C. 25 ml was transferred from the 150 ml shaker flask
into 500 ml of S£9 cells at 2 x 10° cells/mlin a
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Infectious supernatant (10 ) containing recombinant baculovirus was
added to 90 | of lysis _ buffer euHiarfnligttov 1. 111xV1tm11l.,:15 pH
00.J7,¢cnJV n11V111 TRimintmg/l.Yt,~", V.YIJnLd . V.1/1111
gelatin, ,I CO//O Noi Ti.,"r ,1 ud,~C P 40, f/ntMY | 4and 0.45% Tween-20,
containin%ée Proteinase-K. The mixture was heated for 1 hour at 60 C

one litgy shpke pgakiadenR iR defattirda Byher drasidireasgsachedy A aninble cells as
deternhivenbyy fivgppd Blutheaheateapmitikeidias emeved tharfresh RERULPE the viral

ft I d another 25 | ixtyre .containing 10 mM Tris pH
el e B R D BB O LB Ol B B bfpgmd half
of theNubat el TR at-#/° VIghi2 150 piVae skt RC RhpwihaercihB0Gnd Righliter (>1 x
108 JAGPOVMErase @Q&Qﬁénwﬁs%@df@eﬂxféfé%efﬁ%ﬁ@ NAWasAm ?&?iq%}?)%iobuhn

cycles at: 92 C for | min., followed by 58 C for I min. and 72 C for 1 min.’ .
produglien,e ¥arln ST @é@(ﬂ'@@irﬂ?ﬁriﬁﬁ’%@ﬁ%ﬁ%ﬁ% ISEOUDVNG: FpddTiter Kit
(ClonRichravgsse(SEQ D NO:37) were used to amplify the polyhedron locus

express. e Jlight in .PCR praduct re_analyzed. followi

e éctropﬁ“c%eglcsh't(h%rc?ugFgjl rﬁ%eb%%igl&%% %gt@o %?nflﬁg%wg%ﬁdéﬁbﬁwm"‘“
secreted ighfyr E180REY fagrienomvhinetid typezhiclio virupaalid Siroctiiseamd were
chosen 80 PRAS L with 1hese prme SREEOMPINANTVEUS, « 10° celis/mi) wer

T T R A Qi) wee

ontaminat y . (
seeded ppe b Afigtichisesehlih criEryisks ks ints Jleserss ceils X TN erllsfarhia ESF921
Media TEXprkiivary puimeenwas. transferied e Trilidlask sonsinipg S%gells and the

at 50% confluency .in 10 m|.ESF-921 media, and cells were_grown 12
votum O S A5 SHUBREL) P70 il S AnFeD P the el
densitigb@asheshbkerffasilévhiaifitgndMndinfB cells at 2 x 106 cells/ml, and

r fer 1.the- - .
ok S MO 64 2 U P RIS i

(MOD) grarfirdmatng Srinhriuarlshaddg ik ar s benvshaksne MtlP8IpenahelfC; the

culturc2@% hdplia-cells surd giatmifiediby. trypan blue staining (approximately
120 to 144 hours post infection), the viral culture was harvested by

centrifugation at 3000 x g, distributed into 50 ml sterile tubes, and half of

E TERFE 4 3
D awh Y ek 31

ingrRchfellsios ippyaaeiRuin aRduekian Miralditers IHRMNMERR!Y 5.000 x g,
determined using a Baculovirus Rapid Titer Klt%ch, alo Alto, C.ﬁ).
followegt 3 ARERAH BRI g B U BHET P GSaS g were pusfied from
cleared (Bl N:thidd +hpdaebreiethhighentavels48h20vh of PesRMDANERh-Trap™ cartridge
(Amersl i “f)l?a%'x?a*?c‘i'e'ﬂ,”}%‘s’c%‘t%&?{j %Efﬁ)ﬁg&%ﬁag}g iv(\)lg-re%(change chromatography utilizing
FPLC technology (Amersham Pharmacia). The purified chimeric proteins were size separated
and buffer exchanged into PBS by FPLC chromatography. All reagents used for protein
purification were of USP biotechnology grade (GenAr, Mallinckrodt Baker, Parris, KY) and
endotoxin tested by the manufacturer. Sterile USP grade water was used to make all buffers and
other solutions. Buffers and other solutions were prepared in a biological safety cabinet, and filter

sterilized through 0.2 pm PES filter units.
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__ HH_i_fll12nnn 10611111 chosen for chimeric Jtutcui tituuu{.a,Ull.
Early IUg phase rilgL1-5 Cel115 k 1.0-2.0 x lU Cel11S/ml} were seeded in
1 liter disposable culture flasks with vented closures at 5 x 105 cells/ml in
ESF921 Media (Expression Systems LLP). The flasks were shaken at
140-150 rpm at 28C, and the volume of media in the flasks was adjusted

drertimé 18RI ghexmbarae BodTimigyRurifiatien ofchsifidimesinBroteips:
Tissu@chlaed/mitdubD@ntamessd, ﬂbﬁlfgsk&l‘g/e’(ﬁufﬁm WsRUGHIHEO min. at 5,000 x
ombin ntb Qvirys stock a amultl Ilcj nfection (MO
e o e S ST a0 uges st

approxma%lng A ﬁvasks Were the Bt

unit. fin b live péhl'ﬂﬁé W&&dﬂ@b@teﬂi@@mgdsrp@éumfem@mﬂg Vy and/or V-

IHHI}UE Bb'ﬁtﬁ%ﬂ&&h&ﬁomﬁ {55 IMERIGERTR! D SO RIRL Iﬂ%ﬁéﬁ”&ssue culture
UNOGLOBULIN AND A VL-IMMUNOGLOBULIN: Cells and debris

Supen%@@f& reio\vadesy Wit third gt Jh #5Y B iro bR ipieiReky Serpmey ™ affinity
cartncf@lQwadlbwfﬂﬂattﬁhlthmﬂgﬂl@&&mﬁﬁﬁﬂt@ﬁi&tﬁl&f tiﬁlhﬂp@hﬂiﬁ@él@em Pharmacia)

rotein wer urfledf tissue culture fln
ol AT o B s TR S dhLRm o1 74
5 mlfrpmﬁhe@aequmafathmﬁomyamwm byd de exbhangecheshedtogiaphydditional
25 mUBHENgLERLGIgChRologY(Ametsham Pharmagiad: T %@fvﬁle%&hﬁ&%“ﬁaﬂ 3.5)

roteins were size separated and buffer exchanged into PBS by FP

CO“@C@HM@@P&&H@ %H@%ﬁ@@@%?ﬁ%&bﬁiﬁﬁéﬁﬁwwgﬁwmwm L,

or amybpedeshn dlegygabited¢GaidAs, MatlinckadbBakerifdagidolXhaadid be used in the
same endotoxm tested by the manufacturer. Sterile USP grade water was used
to make all buffers and other solutions. Buffers and other solutions were

greparedin Fsidiegisal dafonatediaphyart filtel Idighifzeg thEdugepba2gsencation
exchanBESME @%e&@l@mﬁéﬁtm’%§ﬁﬁ)@rﬁw Aoty %{ﬁ' Q3§ 0&91&)561%1\/1 NaCl.

&hlmerlc Proteins: Tissue culture medium was removed from’growing

The Peifitrenalitechna sgd/psr Borleth. imessonkotsing %ﬁﬁn&ﬁﬁe‘én@@ﬁ@ onto the
equilibeledtisidiherap 3T Saphntosasotieniliasddy fitatine ueing & B ZotPES Hiteml/min.

it. Tris b H 7 ded t d, medi taini
The o T A BT I e LG PP B o) o 2
ml/mirpFlaNhlmhe vesfehdedtisshe bokararasinye (0atamutioad oateey oBudtarBinb collect
1 ml FENGOETEPI rRERMPINAREE BeINy éﬁi’ﬁ%rgé%EMt@f{{JWo?ﬁféﬂﬁqmééi?%e ion

rate of 1 to 5 ad/min with a PIXperlstaltlc pump (Amersham Pharmacia)

exchangg) elufely FRSHRIN- TGN ¥ dleaPAsK VTHE o?%ﬁ%a@r%ehe‘aemtﬁnalyzed

spectroREn BB &P Hy ik Demifrhiny ik direstionabthedflaw was reversed
and the column was washed with an additional

¢ Size Exclusion Chromatography: The pooled Ig fraction from SP ion-
exchange was then loaded onto a Hi Prep™ Sephacryl 26/60 S200 Hi Resolution column
(Pharmacia) that had been equilibrated in 5 column volumes of PBS (pH7.2) following a pre-wash
in 100 mi sterile water. The chimeric Ig proteins were eluted in PBS at a flow rate of 0.5 ml/min
and collected in 1 mi fractions. The major Ig peak fractions were pooled and sterile filtered
through a 0.2y filter.



~,.Tu .,_,u. The column was eTumu in lurch c at | nnumlin WWI V.V.) Ivi
citric acid (pH 3.5) collecting 1 ml fractions. Other protein columns
including but not limited to protein G, protein L, or any proteins that are
able to bind to an immunoglobulin binding domain could be used in the

6  SENeTYPIC IRTEICNTE RiremeiesraphVirk® ehirigh CaRTASP
SRINERASE RN AGXGHIRNgEe cartridge was equilibrated wi ml o

citric.acl H 3.5) and 20.mM NaCJ. The Pratein A eluted V H and/or
P T e B e RN BRI 0 Y S L8 AR UNES.
BiosyriTtappSRibepharghe:caldehydusingséirpenistaltitepsinipat of flowifiede sofrile idiotypic
. in.: it | E itric_aci H.3.5 .
protie S e AR SR DR T MG PR E 3 2 comica
tube anhdby GradisoioosBefdiusiad toBorBiaeBB) resnbef 1mehuambiehystel (25%

Grade MignIdLERUITRIOR, iR Maicathepais: (oH E00LandkMiNREH. THE The tube

w ﬂﬂ|on gxg\antgéefr?iteg fractions containing V H and/or VL%%G chimeric _ . "
as thg) HOWE T Aty S GUSE ROPhISTBRTE Sy B SRS 34965, Cruzpi R sterile

Dispolhalstion®vigpecpooidchibs) Sz LclitsionEhedBatogitphyecTinafpochadas over at

least 2&%8’%%&@%&5 Al s%%@@%%vﬁ% tgg% %ﬁ@?gﬁ%négn@%tgﬁpga is aseptically

Sephacryl 26/60°S200 Hi'Resolution _ arma 1a Beejn _
remov%t%r@raz@m@@@hﬂmﬁ%mwm@ P Sperdnowingrise heshligyoted in

vials. HRH oraliemeansHRiact Rens HRericiaprRtaRsiver-eliaehin RBsat 3HPWmber
dd rate of 0.5 ml/min a%%aco Iqujetedie% ml fractions, The major Ig peak
and da X6 PR RE SOOI R PRl S St RBEG FPL SEEHR A A wpl gvas tested for
the prelRMGTH RICORR @ TGN VAN Bras 4t Fok WRERE HEMEESY ANIN (KLH)
CONJUGATION. Once purified, the idiotypic protein was conjugated to

7. @HBpweg Kt YACMUNEOO, Biosyn Corporation) via glutaraldehyde
crosslinking. AtTeast 5 mg of purified, sterile idiotypic_ protein as
describ ,%ﬁ?ﬁ?%ﬁ eb ‘Eﬁf%ﬁ%ﬂﬁg?ﬁ'éﬁﬁ’é}‘ﬁ/ iptustiep-ft a sterile
Superddmmin¢oidaintubiguandikeniisial ofoluiieed assaeljusieprieh®: il iR E. QRenatant
|.of 1% glutaraldehyde (25% . Grade 1.agueoys tion, Sigma). was
wes b R B S T 0 128 T sk
centrifigewviit rinase d formal Hdursisictoond tevnpeviaatecoriveriogjbgatowas particles was

combirRiBlyZeRihRIesS O@W{Mﬁiﬁ(&&f@%@m +A05139195 L ANRIS, 0.1 mg/ml

. sterile PBS, with three buffer changes over at least’24 hours in a
gelating el S APRARP RS anh 4ival 156TRED) cBijisgied B hsissiinaamyinase K
(final ceei@veddrosn tneHinlysis shambers anbiansderaeshintomsterestulie, at 95 °C.
Twentyq}jl)\(fgcﬂﬂ tglﬁrﬂigl llijgs%% %&jaér%hen combined with an additional 25 pl of the above lysis buffer
containing 400 pM each dNTP, 5 mM MgCl,, 25 pmol forward and reverse oligonucleotide
primers (see Table 3; SEQ ID NO:34 and SEQ ID NO:31 for Vy Identification and SEQ ID NO:35
and SEQ ID NO:36 for Vi identification, respectively), and 2.5 U Taq polymerase (Roche).
Cycling conditions for the PCR of V are: initial denaturation for 2 min at 92 °C, followed by 40
cycles of 1 min each at 92 °C, 38 °C, and 72 °C, with a final extension of 7 min at 72 °C. For the

PCR of
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vials. Each vial of final product was labeled with the lot number, patient
identifier, vial number and date vialed. Ten percent of the final vialed lot
was tested for sterility and a vial was tested for the presence of
endotoxin. One vial was retained for archival purposes. 7. PRODUCT
TESTS a. DNA Sequence of Baculovirus Containing Production Lot
Vi, cxslipersramtiionnarenihalras stsmnhgielohinrsedipg dempetrprsdisclie’C. PCR

produdiylliiEgesupeiRaiIbrWasharvested and gealgd, obeelardebrs ¥ irophoresis.
inningv?t 3000 rgm for 5 minin a deSkti%f/ centrifyge. At least 0.1 ml| of

S
SubseqieBtYo XY B BGFR AT RS BB B AoV L P R auaEe Bl grgducts.
(See TabloRiNSECATID 030 andi®HQSID BT 4 T0rrivM iBrist{fid£i8y SORONIKISH: 28 and
1. | in; L5 idet ) 45% -20) 3 r .
S B O R I i e B asidor v
identifjqgtigraeeneetisned bhueemnleition erd 5 mindeoble sequpsaty- e [defermined

using tH8 lymadeqwasthengemainedM anaaditional Zadah the abave dysistcs) and
buffer containing 400 M each dNTP, 5 mM MgC12, 25 pmol forward and
sequenglig A hinie SORRETAE® JRERS IR Yo B SOSHE I WO SoF b PSRy ences
of the pIRAB Ao NATLIEWHSTRGIONANNVEHER ¢Dri D@ ARt SEQ I MO; 36 dorpél
identification, respectivelyd. and 2.5, Tag.polymerase (Rache). Cycling .
it PR PENE Y ARl & e LA BEMAIE SR BREIR g3 erann;
of the pifsddhy a0 PeytEswst D #iFFEapIPEID PS8! Siltarproshwimaicimephy was

perforB¥EeRSION PR RIN:at 7@ IR Fariher R CReefupS\ i ntfSling GaRgitans)atsh PBS
e exc;lgog that the annealing temperature is 64 C. PCR produ

e s cts
s the e b BSREA S8 MGG oSSt Jupes By the FPLC
softwasleciigptier ésinwSighadguiaritiyrefew apaubr&nashedthprinctidedencatisedtduation:
. i e Table 3. SE 0:3 d ..
i SEHRTRVENSS SRR IS0 SET SRR DR s o
each cogyictifenefie 80dacEARSESsIIeN B8 wnenSEOUDORIONBEfepRL{ic activity by

capturddentificationcsasneciivehne s cemplaigoyH@nd VL nucleotide

sequences was determined u:sing the OpenGeneTM Automated DNA
Sequenty EERYRshiRsenBliErmar Ledehlity Miirlissitisare,
wells asredesatiedidbd e andofanipasddivdtiutive Moane: seguHoees: i¢hBeavy chain

. C(NHL-EV-8786-XXX) vector corr on%j' to that patient's .
e e e R L el v 100

r1 TBEHASmbogriaphybrideNsGilified Taowak girfornedd aokadseith pfGRincIRER (TBS
+ 1% K&l fifghatian,ghypomatography was performed using a SuperoseTM 6 HR
10/30 FPLC column (Amersham Pharmacia) with PBS |

Hach chromatograrn fraction corresponding to human peak in TBSB was tested.
One hundred pl of diluted sample was added in 2-fold serial dilutions to wells in replicates,
and incubated 1 hour at 22 °C. The assay was repeated with purified Human IgGl/x or IgGlI/A
standards (Sigma, St. Louis, MO). The wells were washed 4 times with 200u] TBST (TBS +
0.1% Tween 20). The detection antibody was diluted (Goat-anti-Human « or A-HRP (Fischer,

Pittsburgh, PA) 1:2000 in TBSB, 100ul was added to wells,
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as the liquid phase. Peak integration was performed on the largest 20
peaks by the FPLC software using the following criteria to reject a peak
from.being included in area evaluation: height less than 0.01 Au; width
less than 0.05 ml; area less than 0.01 Au/ml. Fractions of each column
run were collected and assayed for human immunoglobulin specific
activity by capture ELISA, and compared to the OD280 chromatogram. c.

Imm An iIH LISA: Mi,erofiter plate wells .
Wereldgggég %Le% ufrgg %ﬁtlonﬁc}?’% %ﬁfﬁ?ﬁl’ﬂ@@%@?“ One
chalmé@éuﬂwmme(macmwbmmﬂm miteemgiltig at&ﬂ)ﬁ;ra%mdded to
- was Tris, 150mM NacCl, pH 7.5 N
Wellshg\‘/’i/iegre&ét?%c% wﬁ%ﬁl %%@%%Wﬁ% + 1% BSA) for 1 hour at 22 _
. C.Each chfomatdgiekipirdanétitcBeless Sidipgao AU R T DYk EFBSE 1d101:ype— |
- was tasikl: Sne Runsiesviat &M%&ﬂﬁm% hadeadi A QUL SRER, the DNA
.dllutlg s to wells in repli ates an éﬁeagted 1 hourat22 C. Theassay - =~ . .-
-was ré%’“ ated Wpur‘?ceanﬁﬁ?noah(g f%ﬁ@ﬁ?ﬁ?ﬁh‘&’é‘ﬁ%@%@fmw |
~ Loui$ham©y. nrzfsﬂa\i@usdm@mms g detimis peth 266 kzﬂ@ﬁeﬁt@ﬂ&ﬁ@% ofareain

- 0.1%Janae0 Aks m@%ﬂaﬁ%ﬁaﬁg&%@ QephAgman x
orkHRPgFlscher Plttsburgh PA) 1:2000in T 1001 was added to

el bRl fBFTRERIsAR e PR dERnOWoE A hev Bxpds
With 2001 TES Fid@nechie gregibofSHbst ae (&é@fbﬁ&ﬁﬂ@@ﬁﬁﬂhﬁ?ky@ﬁmﬁc

. Gait dded s, d d
-'atal\lll%%gg‘ 16?,(%“ typ}f')l ?(%sglnqgelga il ifn??a %&Iﬂ?@ Q@%ﬁgﬁg& da level

- ; Idlot?ﬁ@WﬂﬁaﬁP@gmﬂﬁw UBeirpancprod{itido: supenad Baniterility on a-

- OD2ao. (3)

- mustzh%s*%ﬁaa&ﬁ@s@%@% SERMENESWEe production vector. (2) The.
- ~.idiotypic pr 8 %%%%entratlon was greater than 0.5 m%/ml based on

‘_ VST Of2OPE STETIER Yoo Sreaiablishing final product -
‘ Je’\/allm@mpeaks on Superose 6 . analytical. ‘chromatography.' (4) The
. major. chromatographrc peak corresponds to the human lgGac (or %.) - -

- ELISA-agtivity peak..10 ] 2 radilc LH, was tested for
7Y H B e A A2
Q] Iﬂg&ﬁgguences used .
| 2. Human Placents] Alkalime . TTFACTGT’I’I'I‘CGTAACAGTTTTG
Phogphatase External S LSEQ D NO:26). I
3. Kappa Light Cham Constant TTGGAGGGCGTTATCCACCTTC -
Antisense - | (SEQIDNO:2TY
4, Xappa Light Chain Constant S CTGTAAATCMCAACGCACAG '
| Downstrearn Internal = C{{SEQID NO:28) :
'S, Kappa Light Chain Constant CAACAACGCACAGAATCTAG
Downstream External - - J(SEQID NO:29) - . 3
‘ 6 Mehtmz Intcmal PR ' GGG&CCTTTAATTCMCCCAACAC
- ‘ (SEQIDNO:30Y
- 7 Mehttm Extema} - [ AAACGCGTITGGAGTCITGIGTGE
) - (SEQIDNO31) -~ - -
1 8. IgGn Heavy E’.Iham Constant GGAAGTAGTCCTTGACCAGGCAG
- | Dovwnstream Intemal ‘ - J{SEQIDNO:32) - :
t 9. IgG,; Heavy Chain Cnnstant CTGAGTTCCACG&CACCGTCAC
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15 identity. TABLE 3. Primer Sequences Used for Establishiu Final
Product Identi PR NAME PRI h MR SEQUENCE T 1. Human Placental
Alkaline AAATGATAACCATCTCGC Pho hatase Internal SE ID NO:25 2.
Human Placental Alkaline TTTACTGTTT'TCGTAACAGTTTTG. Pho
hatase External SE lla NO:26 3. Kappa Light Chain Constant. .
TTGGAGGGCGTTATCCACCTTC Antisense 11 1.SE'Il.7 NO:27 4.
Kappa Light Chain Constant CTGTAAATCAACAACGCACAG
- Downstream. Internal SE ID NO:28'S. Kappa Light Chain Constant
- CAA. CAACGCACAGAATCTAG Downstream External SE IT) NO: 29) 6.
Mel(mndfnﬁeemlz(ﬁ@ﬁAcm TTAAT TGHRGE
- Melarin lg&eHat-Aéiéreohath GG »
: Ig rbmwaaﬁimiﬁarﬁ‘dpnstantGG-AAIQ&‘EQ@BBE@E}FGACCAGC CAG
. -Downstream Internal (SEQ ID NOM) 9. I'i-heavy Chain Constant
~ CTGAGTI'CCACGACACCGTCAC 60 Downstream Middle SE 1D NO:33
~10. IgGyj Heavy Chain Constant TAGAGTCCTGAGGACTGTAGGAC
Downstream External (SEQ ID NO:34) 61 11. Kappa & Lambda

- Downstream. 5' GGTCGTTAACAATSGGAAGCTG 3' SEID NO:35 12.

PH fora and 5-TTTACTGTTTTCGTAACAGTTTTG-3' (SE ID NQIi36 13.
PH reverse 5 GGTCGTTAACAATGGGGAAGCTG 3' SEQ ID NO: 37
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14. Lambda Constant internal 5'-GAAGTCAC7 'ATGAGACACACCAG-3'

SE ID N0:88 8. USE OF UHMERIC PROTEIN OF nffi-INVENTION FOR

TREATMENT OF NON-RODGIGN'S B-CELL LYMPHOMA: Vn and VL

regions were obtained from a patient with Non-Hodgkin's B-Cell

- Lymphoma. Using the 5' RACE method described supra, genes encoding
‘these regions were cloned and inserted into the expression vector and
~expressed by the methods of the instant |nvent|on Table 5 contalns the

DNA| saqKenees DRV PcaRedie 01 GNEHTE ISR
The Apa | and Dra Il sites used for ¢ qgg@mwmggated by 10

underMJriﬁiTtubhecS Varlable region ssequ‘quppm@*tr —W |

YHAIQZ (smnmo 36)

B GACA@GRH@W@GTGGAATCGGG XEIGTT SCREGEE s
GAGQICCCTIGAGACT (SEQIDNOB?} ‘ |
CTC dﬁGW@@WMTCA?@ﬁWKT%MMXG T

" GGGFEESGCAAC {SEQ ID NO:88)

- TTCCAGGGAAGS %%CGTGGGTGGCCAATATAAATCAAGATGG

. CAGTCAG "\3‘;5 PROTEINOF THMNVENTI@N FOR

" CAGG AAC'V@ @@T‘f L Iegmns were obtamed fmm a panant with Non-Hodgkm’s B..cgﬁ

| -.ATTTE%MAT%%%Q@@%@é&%@%@&é&A%%@s%%% 1T A gions

" CTGTGCGA

. -'ATCMA%%%%%%MER@%EW%Q@GM@W@@@ ofthe
7 CACTGRCTOgHOA TRET TCOARORANIGGERGEESRD 18 MOBO WM used for
-,_..:GAQ%Q%;@E%&%%@xggrgg@&szﬁﬁ%mw A o e by
. @ ?@%AGGGCCAGTCAGAGTGTAAGAAGTTACTTAAGTTGGT o
ATCAACAGAAGG |

- CTG @&%GQ&I&&I& CCT ATAATG CATCCAGTAGGGC
3CACTGGCATCCCG é&g&ﬁmW@ mm%ﬁmna patient

- - .CCcC T AGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCAT

-

B %E%&mm&%%m%ﬁﬁgﬁéﬁﬁmm E

) CAAGRG:CSEAC M NOrgX AsEhedaatated FReOMRMAAGEINMIRN  cacanacToceT
- immusBHIGEANApIORIT hrodurEshtdhis qEeniduanthegereiicraracancra
: |nforrﬁ%&%ﬁ%@%@@aﬁ@mommmmmmdmmcm -

- GM-@%%@WSM month period as described supra. A CT

.iiacéfzd '
:GﬁAATCGTGTWGACACAGTQTMCAGCCACCCTGTCTTCGTCTECAmGRGACAGAGTCGC “
‘CCTCTCCTG“AGGGCCAGTCAG&GTGTAAGAAGTT&CTTAAGTTGGTATCAACAGAAGG3'
CTGGCwRGGCTCCCAGGCTCCTCAWCCATAATGCRTCEAGTAGGGCCACTGGCATOCCG'
- ‘CCCAGATTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACQATCAGTCGCCTAGA
. GACTGAAGATC "TGCAGTTTATTACTCTCAGCRACT TTAT T TCTGECOTCOGATATTAT
"_TTTTCGGCCCEuGGACGAAAGTGAATATCACACGAACTGTGGCTGCACCAAGTG
,SEQ D NO: 87 ‘ . ,
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scan was performed on the neck and pelvis areas of the patient prior to
administration of 5 the therapy and 9 months later. A comparison of the
sum of the diameters of 6 tumor masses revealed a 60% reduction nine
moaonths following therapy initiation. (Note that these figures are not"
adjusted to accommodate the size of the lymph node prior to diagnosis of
the disease (See, Cheson et al., J. Clfn. Oncol.,17(4):1244,1999.) 10
Table 6: Reduction in size of lymph nodes following treatment. PRIOR TO
TXT. 9 MONTHS POST TXT Product of diameters; emr Product -of

 dimneters em' LYMPH NODE 1 6.16 2.5 LYMPH NODE 2 5.0'1.6

LYMPH N@REhated bcbfimahd e Pﬁ%@&ﬁﬁﬁ%ﬂﬁﬁé PEQF{{QS{!PZA%HQQ BoPiis

'1.92 1.0 LYMPH NQDE 6 1.08 0.80 SUM OlI" 24551
63 LR e R PR AB RPN  NEE PRI S e LT and
mangdagiisieref RitsomPOSHignfamaliering. aﬁmmwmmmx@aaﬁm A CT
wherein a flrser?hlmsgrl B{Ote'?c m%mé?rlss%%cat Ie%et |on o{ msga%%n of
~and a%%as?g rtion o an |mmunc§3 uin constaﬁt re on wherein'said™ -

Vx ré@ﬁ@ﬁ%ﬂéﬁ%mm lag. céwmemﬁf e aupm@ﬁt: Kisvstyra & Céimor -

L ymphama Rk REREeRYRIMG! SR AeIlE MPHSRIRHBA BB POHIQRAE fat
- "Vt r%g and-at least a%)ortlon of an mtnunoglobulm constantregion I

-~ whe L S RS R

- havikipswissibl Sk ea Chine dsb,dcChrdifgem. AAM: 1%%@%

SR expreSS|on vector to allow the expressmn of said that. Chlmerlc protein:;
. and ( hid

*said.chimeric proteins are, produced by amethod: comprlsmg the steps of
..gh) msertlng a gene encoding said portion of a:\ix re%gn and a'gene

HOp SRty @ﬁmﬁ’ﬁﬁﬁé Bt EaHEeEht region into an

... encod , : S start-Fegioh-
S . otor.to nllr\u\l PNVT2V V-V P-NEP- S~V A akhioaoria nen EPNT-T
e ‘.e'xpruaaluLmme\ﬁvv the: bAPI\,QQIUgiJ Satta—-Se€co el \,||||||C||\.,,3|.g oei,

o LYMPHNODE?2 - o 50 | , 1.6

LYMPHNODE 3 - S i3 : <117

LYMPH NODE 4 3.78 - . 1.44

LYMPHNODES .- 192 : . 1b

LYMPHNQODE 6 . 1.08 - D.RO

SLMDFDIA}V}ETERS - 2124 SN '8.81
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(c) producing said chimeric protein by introducing said expression vector
into an insect cell line; and (d) isolating said chimeric proteins. 3. The use
according to claim 1, wherein said immunoglobulin constant region in said
first chi is protein is a human Ig&y' constant region, a human IgG)
oonistimtregion; a human Ig& y constant region, a human 1g074 constant
region, a human IgAi constant region, a human IgA2 constant region, a
human IgM constant region, a human IgD constant region, or a human
IgE chain constant region. 4. The use according to claim 1, wherein said
“immunoglobulin constant region in said second chimeric protein is a
human x chain constant region or a human X chain constant region. 5.
The use, according to claim 1, wherein said immunoglobulin constant
region in said first chimeric protein is a human IgGyi constant region.. 6.
The use according to claim 1, wherein said ' unogloobulin constant region
in said second chimeric protein is a human x chain constant region. 64 7.
The use according claim 1, wherein said immunoglobulin constant region
in said second chimeric protein is a h X chain constant region. g. The use
according to any one of t ding claims wherein said Vg, region
- and/or said VH region is an entlre varlable region.. 9. The use accordlng

L toﬁswqggwmihmmpaﬁ firropoheivne i EoihisosRivdainisa

compesitipr fersaituing e mmgmmm@

cormpgised Alilegsic nantivn Xﬂem&%ﬁ%ﬁﬁé%@tmkéﬁﬁmm@m copstant

regwmrfhmﬁ#ﬁ ¥ rpmwmﬂcm@% W%ﬁ@’%? @M@D& pawiee o B cell

ion and at least

PR ik Ul %ﬁjﬁ?ﬁf&%sm&m@w%mm@%amﬂ
clone Sraps Sat4 RERRLEPERIRg & Httg factor (GM-CSF). 13. The

2 U%@%@%ﬂ&&@@d'&é&z Yhaiaasaih emnREmeRePiRiuced by a method
compd@&@diﬁ@i@:pr@:&eln 3 (MCFS) 14, The use according to any one of the

(1) inpaxtivari gentod rgaxadpthvtcamnodadéiti cegishomd d paniseueing pt least a portion
of an mmammmmmmmmmmmﬁnmmwm@qmmm of said

first clmaskPEREB @I ssion vector is a baculokus expression
(b} inserting a gene epcoding said porgon of a Vi region and sF,) gene encoding at least a portion

of an immunogiobulin constant regmrn into an expression vector to allow the expression of said

seoond chimeric protein;

() producing said chimeric protein by introducing said expression vector info an insect cell hne,
and

(4 zsolahng said chimeric proteins.

3. The use according to claim 1, wherein said immunoglobulin constant region in said frat
chimeric protein is a buman IgGy constant Tegioxn, 2 human IgGYy, constant region, 2 humex
IgGys constant region, a human TgGrys constant region, a hunan IgA, constant region, a human
IgA; copstant region, a human JgM consiant region, & bupaan IgD copstant region, or a human
IgE chain constant region.

4. The use according to claim 1, wherein said immunogiobulin constant region in said
second chimeric protein is & uman £ chain covstant region or a human h chain constant region.

5. The use-according to claim 1, wherein said immunoglobulin constant region in said firat
chimeric protein is & human IgGy; constant region. .

6. The use according to claim. I, wherein said immunogiobulin constent region in sajd
second chimeric protein is a human x chain constant region.
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vector. 16.- The use according to claim 15, wherein said baculovirus
expression vector comprises a honey bee melittin secretory signal
sequence and a human placental alkaline phosphatase secretory signal
sequence 17. The use according to claim 16, wherein said baculovirus

—-exprwsion. vector furtba comprises a baculovirus p 10 promotor and
polyhedrin promotor, wherein said p 10 promotor controls a honey bee
melittin secretory signal sequence, and said polyhedrin promotor controls
a, human placental alkaline phosphatase secretory signal sequence. 65
18. The use according to claim 17, wherein a gene encoding a chimeric

" protein comprising a e r s v }y regiisra aua a au bt i
ilaxuunwz_ugav_iobvn.. trolled said y-10 promotorrn said nrnt auauaua.

- whaiw.ut ic~yavrt is iINn%auaauu by Sai.+ baculovirns expression vector,
and a gene enroding ' a chimeric protein comprising a V L region and a
second irnmunoglobulim constant region is controlled by said polyhedrin

~ promoter in said baculovims expression vector. 19. The use according to
claim | or claim 2, wherein said insect cell line is a Trichoplusia ni (Th-5)

Spodopter fru erd ceII I e 20. Th acco d|n n
7‘ @ %ﬂﬁ ? § §\'§% or ex% sagl%%%&d
W’ﬁm%?}? & GRS ing to any one o? clalms 1 to 8, wherein said

8  Chimeii REcleiaPiedep Rieds unifgeaddioieilzhe
Vi mgﬂﬂﬂﬂngmﬁ‘prmanﬁemgmeln G protein L, and another protein able to

: bind town immyno obuhn bi majn. The u accor ocl

. o T rrae L, fsesﬁéwgﬁ HETRD R o o
mPﬂB?ﬁ& ﬁl%?ﬁ?%% n é’%o&fom baculovirus expressmn

10.  Veiehee BaRHRine: hO tind 3 ﬁﬁ% péid GFRaNeRMNE Bielelithss hemooyanin

(KLH)ght chain constant reglon operatlvely linked to a human placental alkaline

hatme sgcr to na uenc .and ( .

I oggg fﬁgﬁ O B DA i A s forco
AdmIlsTRloR 0 orys na sequence and a promotor, wherein one of said

12, séfhetmymeoqubng & dkid humisrepioedhicakkirdpbosplebsaacrophage-

Gﬂi@ﬂ%@@i@tﬂ%&%ﬁ@ﬁr@%oney bee melittin secretary signal sequence.

13.  The use according to claim 11, wherein said chemokine is monocyte chemotactic protein
3 (MCP3).

14,  The use according to any one of the preceding claims, wherein the composition is for
sdministration by inhalation, oral or transdermal delivery.

15,  The use according to claim 2, wherein said expression vector is z baculovirus expression
vector.

16.  The use according to clajm 15, wherein said baculovirus sxpression vector comprises &
honey bee melittin secratory signal sequence and s human placental alkaline phosphatase
secretory signal sequence.

17.  The use according to claim 16, wherein said baculovirus expression vector further

comprises & baculovirus pl0 promotor and polyhedrin promotor, wherein said p10 promotor
controls a honey bee meljttin secretory signal sequence, and said polyhedrin promotor confrols a
buman placental alkaline phosphatase secretory signal sequence.
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24. A baculovirus expression vector according to claim 23, wherein the

expression vector comprises a fast chimeric gene encoding a portion of a

V L region and a portion of a K light chain, both operatively linked to said

secretory signal sequence and a promoter, or a chimeric gene encoding a
- portion of a VL region.and a portion of a ) light chain, both operatively

limed to a secretory signal sequence and a promoter; and a second

chimeric gene encoding a portion of a Vgr region and a portion of an

TgGyr heavy chain, both operatively linked to a secretory signal

sequence and a promotor. 25. A baculovirus expression vector according

to claim 23 or 24, wherein the secretory signal sequence of said first

chimeric protein is a human placental alkaline phosphatase secretory

signal sequence, and the promotor of said first chimeric protein.is a

polyhedrin promotor. 66 26. A baculovixus expression vector according to

claim 23 or 24, wherein the secretory silpW sequence of said second

chimeric protein is a honey bee melittin secretory signal sequence, and

the promotor of said second chimeric protein is a p10 promotor 27. The
18. %@% @'Miﬁr%ﬁeﬁi‘g @g@ﬁg TR ﬂgﬁc mﬂ%mpnsmg a
Vi reigi @‘QQ\»M@ PLLQN: EQFRpromotor in said
baculoNidds BINE Aok Gk, Mﬁ@'é&@@a e QGYid ﬁiﬁ%ﬁﬂiﬁﬂgﬁig@v;, region
and sRERMiSEE MRG0 aliauea ABnral fetiaid BrllQeyRearingidRotor in said
bacuidVimseeatregionwaiees administering a composition comprising at least

one and/or twg chimeric proteins, Each_chimeri¢ protein ¢ rises .
oS SR R 7, Ji%ﬁ«,i% BRI RGh UL = 1P ehoplaia i
(Hi- O”” e ffom par Is ro

T aan

mole m a patient having a B cell mediated
20, pPathelegwcondiag iway mﬁa@s&lm aofsiirchoiald chitesgie pesteinsaingalyzed
for exyidsaiva/by BLIEBgions and the genes encoding immunoglobulin constant
re'g{%ns are i |slaed and inse (% Jnto X reSSLOn V clar. Qe ch!merlc isolated

. iR L _-' s3|
e i @g@gg ﬁﬁ% eﬁz@ G
provts umns, an 1en chemiCally conju gated to an immunogenic carrier,

etiing Moshim iR (Kidkdyeibi said tikergmojelindbl:¢o bipd ae
zmnnmbghﬁumpmndmg mmﬁpmmmmmq@hmm from a patient

haV|n Il mediated patholo en | s administered tq such a
ﬁ%u?m{%us cxpressmx? v&c‘tur nhsmg ?T apart{on of g gene encoding either a

x or R, Iight chain constant region operatively linked to a human placentsl alkaline phosphatase
secretory signal sequence and a promotor, and (b) a portion of gene encoding an IgGy; beavy
chain constant region operatively linked to a secretory signal sequence and a promotor, wherein
one of sajd secretory sequences is the human placental alkaline phosphatese secretory sequence
or the honey bee melittin secretory signal sequence.

24, A beculovirus expression vectar according to claim 23, wherein the expression vector
comprises a first chimeric gene encoding a portion of a Vi region and a portion of a x light
chain, both operatively linked to sz2id secretory signal sequence and & promotor, or a chimetic
gene encoding & portion of a Vi region and a portion of a A light chain, both operatively linked
to & secretory signal sequence and & promotor; and a second chimeric gene encoding a portion of
& Vi region and a poriion of an IgGy heavy chain, both operatively linked to a seoretory signal
sequence and & promotor.
25. A baculovirus expression vector according to claim 23 or 24, wherein the secretory signal
sequence of said first chimeric protein is a human placental alicaline phosphatase secretory signal
sequence, and the promotor of said first chimeric protejy is a polyhedrin promotor.

66



or without a cytokine, such as granulocyte-macrophage-CSF, or a
chemokine, it can induce immune responses to alter such a B cell
. mediated pathology. Figure 1 68

e :

26. A baculovirus expression vector according to claim 23 or 24, wherein the secretory signal
sequence of said second chimeric protein is a honey ber melittin secretory signal sequence, and
the promotor of said second chimeric protein is a p10 promotor.

27.  The use aecording to claim 1 wherein s2id B cell lyrophoma is non-Hodgkins lymphoma.
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ABSTRACT

METHOD AND COMPOSITION FOR ALTERING A B CELL MEDIATED
PATHOLOGY

The present invention provides a method for altering a B cell mediated pathology in a
patient. This method comprises administering a composition comprising at least one
and/or two chimeric proteins. Each chimeric protein comprises at least a portion of
either the Vy or Vy region of a immunoglobutin molecule from particular B cells from a
patient having a B cell mediated pathology, and an immunoglobulin constant region.
The genes encoding Vy and/or Vy, regions and the genes encoding immunoglobulin
constant regions are isolated and inserted into an expression vector. The chimeric
proteins are produced by introducing the expression vectors into insect cell lines. The
chimeric proteins are purified using antibody affinity columns, and then chemically
conjugated to an immunogenic carrier, keyhole-limpet hemocyanin (KLH). Since the
conjugates comprise chimeric proteins made specifically from particular B cells from a
patient having B cell mediated pathology, when it is administered to such a patient, with
or without a cvtokine, such as granulocyte-macrophage-CSF, or a chemokme it can

induce immune responses to alter such a B cell mediated pathology.

Figure 1
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