METHOD AND COMPOSITION FOR ALTERING A CELL MEDIATED PATHOLOGY
RELATED APPLICATIONS 5 This application claims priority to the U.S. Provisional Application
No. 60/224,723, entitled "Method for Producing an Idiotypic Vaccine," the U.S. Provisional '
Application No. 60/224,722 entitled "Expression Vectors for Production of Recombinant -
Immunoglobulin” and the U.S. Provisional Application No. 60/279,079 entitled "Method and
Composition for Altering a B Cell Mediated Pathology.” 10 FIELD OF THE INVENTION This
invention relates generally to the field of immunology and immunotherapy. More specifically,

this invention relates to meth%&%@ﬁ%g%"é&%%&i&% %B C'ef:lé mediated pathologies,

such as B cell malignancies and/or autoimmuine diSeases. D OF THE
INVENTION The immune system pro#lGE&4-BEPENTRBRYIMOAIAEY and cell-mediated
responses: Each type of immune response is regulated by a type of Iymphocyte B cells - (for

- antibody- mediated response) and T cellw iﬁm gﬁfegézeéggnse) B cells initially 20 -
© -recognize an_antigen when the antlgen b|n S to t a molecules on the B cell's

surface. Each B cell clgﬁgfg?:’b‘ij‘ﬂ ?%@ifﬁéh& 1§e%§"éﬁ.@!b&mé etiigidoidiotype of that
“clone. Upon recogyRgamzsf tthﬁlahﬁgempd%f@@tbdmimmlmo@p& PERERSS ﬁﬂ&ﬁﬂ"@&ﬁﬂk:@a&l '
presentation via %ﬂﬁ:ﬁl@%y 6@%&%%@@;&3@%}%% L%?Froﬁu on oiafp %mb 25

presentmg ‘cell ("APC r. T cells, T-cells bind to portions of foreign proteins
when portions .of n%g? 5‘5%‘&ﬁfe%ﬂﬁ%"fﬂ&?%#ﬁ@i@é@ﬁ%&t@(ﬁ?@&%@%ﬁn&@bmﬁe

typically on.an AFI@ qm&hnwmﬁ Origdtdimitbimgments and” presented on the -
‘surfacé of the APC. bound to its MHC. Several types. of cancers have. their origin in‘the .

‘ 'C|rculatory system Among the major types are: leukemias, a neopiasm of the' bone marrow
- and blood; myelomas a-1 cancer of B cﬁ&«&rﬁlmﬁbﬂmzﬁgﬂoup of cancers that orlglnate
~inthe Iymphatlc system Lymphomas can be further classified into several groups;. one of o
' these grou pS IS  This invention relates gene:rally to the field of unmunoiegy and xmunotherapy

‘ : '. More spec:zfically, th;s mventzon relates tc mcthods and cemposnmns for altcnng B ce!I

) med;ated Daﬁm!o gles, such as B cell mahgnanmes &ndf or autmmmune dweasas
K BACKGROUND OF THE ENVENTION

Tha mmunc system produces both antibodymedmted and cel§~1ned1ateci
responses Each type of i zmmune response is ragulated by a type of l}mphccyte, B ce!is
' (for ant:body—medlated. response) and T cells (for ceil—medmtcd response) Bcells n'utla}ly
20 . recn:;gmze an antlgen whcn me armgm bmds to the IgM and IgD molecuies on the B celi § .
" surface.. Eaeh B cell clone Teco gmzes anly SchIfiC anttgens due ! to the umqua 1d10type of -
that {,Ione Upon racogmtwn of the: ant!geu, B celis mtcma}xze a.nd process the antzgen for -
_ presentatmn via MHC class IE molﬁcules B ceﬂs can thereby fuxictmn as au antlgen |
B . presentmg eell (“APC”) for T cells. T ceﬂs bmd to portmns of foraxgn protems (antzgens)
= 25 when portmns ofthe protem assoczate with a ma] or hlstocoznpatﬁnl:ty camplex molecule ‘
- ‘MHC”) typma!ly on an APC in 'Wthh the anngen 15 dwested mto fzaaments and’
presented on the surface of the APC bounci to zts M{C

7 Several types uf cancers have theu ongm in the mrculatory system Among the . |
ma_] or types ares Ieukemms a neoplasm of the bone marmw and 'oiood myeiomas,



the non-Hodgkin's lymphomas which, in turn, forms a diverse group of cancers. Three broad
categories of these lymphomas are defined according to the International Working 5
Formulation for tumor classification, low grade, intermediate grade and high grade, which
differ in their curability and aggressiveness (Cheson, etal, "Report of an International
Workshop to Standardize Response Criteria for Non-Hodgkin's Lymphomas," J. CIM Oncod.
17(4):1244, 1999). Overall, these lymphomais collectively rank fifth in the United States in

terms of cancer ingidgnee ang, %ffﬁkd%ev%%ch PRUPUMAIEL, %%t%%.ﬂzﬁe\%?% te?n%?s &0

. dlagnosed each year.'In a recent stu examined fifty-one case iso

_high-grade,non- Fagkif: g’&ﬁ??ﬁﬁﬁ&%g(meﬂﬁmﬁ%‘é’ FETE SRS f89RE ettt B
"cells while “eight therersHodghiats henplenivesvinom i twell SofRsoviivetadblisizathato Jihree

- 14:621-27, 1989 FheialntsteatRaninalinaied &Qﬁ@él&%@ammmémm@%%@mﬁ lis
* would be 15 \éalugbler ‘the treatment of_non- Hod kin's lymphgmas an mglclomas nitial
é#ﬁ%m.%e

attempts in the- field 1o e@eﬁ%rpnﬁ??ﬁﬁm%%ﬁ %f{“r é‘?ﬂ@%?’@ﬁ]i’quely‘
" produced by maligifsningheie tarsbiliohad éabwmb}ﬂé@mmg@and ‘Bopiiintridlotypidcgiel) -

_proteins directly fiosadhsprothalogical Balls: Thisipwified-nsalel %sm%&rérnﬁeﬁ%model

- systems ta treat the a mons ate hat this_active 7
“immunization. aga?’ns j 9@?}%%%‘[%%‘ &rﬁéc’) eﬁef °‘5‘F&"ems‘b“’ tr%esTig'f%{"“f’i"ce to

. ““tumor. growth in a%ﬁ'@&%%dérwem@aw@mmhwmrmr@rua@e@mmw«mmm

‘ '._'f:Sakato et aIJ,thcgﬁgmlgearm@g@I 23(9):927- 31, 1979). “This phenomenon of resistance to ..

*tumar growth has been subsequent]y reproduced in-a number.of additional experrmental -

| tumor models (Stevens@rﬁéﬂca@t SO whicb Ex25ing0R)- 070 068, 19008 8; @ bighgmadt as-J.hnmunol. K
é41(6) 21:138 24 m&@]%mw@%pf&@(mm&%w@mmﬁm aligenpts.at
- bringing this idea ang-tec ntg the clinic.wa aboriniensiv ouse -
. e L e, VB O R Shn A0 e ou

. .monoclonal antlbo es generate agalnstpro’f]elns E
"~ lymphornas: fonoﬁﬁﬁibu%%?omm%ﬁm%%r@@geﬁer&%@mm esliscrondibe

B antr -idiotype ntibebigddfortordment of eip¥rRazBmalieptoatiesmaastibadsalready undergone
conventional ymphomahier g ISk eel o At LORITR PrleiRboaivnteadls

L Were obtalned in, roughly half the patients, w .
| . mntigens umqneiy produced by malignant B cells involved laborwusly isolating and

| ‘-f _'punﬁrmg 1d10typ1c {Id) protems drrectly fmm the patholegxcal B celis This purified '
s ", ':'protem was ﬁrst used in model systems te treat the associateci Eymphcma. It wag |
o :‘- ; 2(] . demo ;rated that thxs actwe mmumzatwn agamst Jdmtyptc deternm:ams on 1solated
| ; e :;protemsl couid pmduce rcs:stance to tumor growth ina mause modei systam {Daley et aI
S .""5:;.fﬁnmwzol 120(5} 153044 1978 Sakato etal., Mzcrabrol Tmnanof. 23(9):927-31,
: . o 1979) Tlns phennmenon of resxstance to tumor gmwfh has been subsequenﬂy reproduced
N | ~in a mnnber of addmonal axpenmental tumor medels (Stevenson et aZ z .ﬁnmuno!
L 25 o 130(2) 970-@3 1933 Geerge et al., Jl’mmmrol 141 (e) 2168-74, 1988 Kwak, et zzl Bzoad
L 76(11) 3411 17 199{)) ' c e o
h Among the f':rst attempts at bnngmg th:s 1dea &nd technalogy mio ths chmc was |

' o very !abor mtenswe and unhze& mouse monoclonal aﬁxibodxes generatcd against p!:ntcms
R Lsoiatsd frctm fhe: patmnts’ indmdua} iymphomas foiiewmg blopsy Meeker and ‘

o ‘3(} . ;cowarke:rs genera;ted mouse momclonai autx»rdwtypa annbcdies for treatment of elaven



one case of apparent remission. In some of the patients, however, the lymphoma cells
‘developed a resistance to the antibody via switching the class of cell surface-expressed 5
antibodies (Meeker et at., NEngl JMed. 312:1658-65, 1985). Another way a'B cell lymphoma
clone developed resistance to anti-idiotypic antibodies is via a somatic mutation in the C13122
region (Cleary at al., Cell 44:97-106, 1986), thereby evading recognition. While this passive

_ immunity approach for treatment has the advantage that it only requires isolation and
purlflcatlon of a'relatively minor, 10 amount of idiotypic protein from a patient for ralsmg an
immune response in a mouse, the usefulness for treating lymphomas with monoelonal

| antibodies dlrect@dﬂammﬁtypmst @ﬂmmgmmmbmmnammmﬁm&@@mmwy to
produce large quajtities: Bfadciolypis) PEIGIN. RAWEVRY. Hﬁﬁlﬁ%if?rgﬁ%ﬁ? 0”'y Q&?Ct'ca'

- way to,exploit the_abilities of the i lmmunes stenr to directly attack t |d|otyp

lymphomia. 15 KWWAKo & BAFHLESiH: ﬂ‘éré‘iﬁ“ﬁﬁﬁ%ﬁ%ﬁﬂﬁﬁs %@TM@W@%H?numzatlon;
~ of patients usungdpw@mmmmmmmmdmammwmm spitecatthadagistical
© requirement for l&ﬁlﬁﬁﬂi@d@&&&%ﬁﬂ%%@?ﬂmgmmwi ak etal., N. Engl. J. led..

327:1209-15, 1992) Patje nfs who h imal.o owing chemotherapy were
treated by vaccination vAvnt% au%%gougrﬂmg%? Wf r%’??lf&% B REGent .
quantities of |d|0t§‘ﬁ1h°ﬂﬁ§t§|ﬁ§ fopRaliTingion, W&m&(ﬁmw Welioresyingre fused
“with an establlshemspﬂa&w}{evmht@@gag&gw{hﬂﬂggmﬁm ehibesasieiedidiotype
protelns were pu Large.scale: atj on%cﬁ% thod of . '
H &d&g goglo é}mueﬁ olation gggng imntec%mﬁ:gr

immunization is prec ude abor requifermen PHePs, and
-prohibitive cdts. %Haﬁuahﬁim%ﬁ%msﬁﬁﬁﬁw%@éwr@@é@we@mmmm tieal
loads assomatedmﬁmsefeﬂvmﬁ@mmﬂmsmaba&ﬁﬁiﬁxﬂﬁ&asf@ﬂ&im& RéRRIssisU or a'

reported on the pﬁm&l/ﬁ@{ the.abo A/&%@(&%ﬁf@@é&l&k@ay%cm ation of the |d|g§){/} e

conjugated to keyhole Ilmpet hemocyanin (KLH) in thetrea At ot B- argﬁ wmuhoma (Hs.u at -
al., Blood. 89: 31 SYYRC PEYT: et e dbrere oeR i e Pabp s esite wativitdieactory
non Hodgkin's Ba%ihb}mﬁ;hommmwsmmmmﬂ mﬁkahmmmsqﬁﬂmfﬂ:cﬁil@jm&mﬁas per Kwak

atal (1992),;supra, theytyaas -2 seslic a@mﬁ&@%@ﬁQﬁaﬂ@é&ﬁ%%@@&@y&ﬂ&zﬁg&?ph'C

urlflcatlon of rot ln
.p .p %s usmg protems purified from their own umque lymphomas in splte of the lchsnca! :

requnrcment for zsolatmg large quannties of 1d10typ1c protems (Kwalc ez‘ al. N Engl I
 Med, 327:1209- 15, 1992). Patients who had minimal or no disease fclluwmg
. . o g chemotherapy Werc tmatcd by vaccmatmn wﬂh autnlo gous 1d10type pmtmng In order o
"""-‘ “‘j' 20 .' | -nbtam suffici ent qusnhnes of xdmtypzc pmtcms for vaecmatmn, lymphoma cells obtamed
' B by biopsy were fused with an estabhshed celi lme to facmtate the:r growth in tissue -
" culture, and the secreted zdzatype protelns wesa ptmfied via cbromategraphy Large scalc - " _
appizcatmn of this methnd of mmumzatmn is precludeci due 1o the cxtre:me 1&?301' |
| - requtrcmants techmcal bame:rs and prohihitwe cﬁsts Add;tionally, canccms have o
L ;25;. i recenﬂy been raised ccncemmg the vsra! lca.ds assocmtﬁd w1ti1 protem pmductmn n
7,'ma:mnahancells , o L e
, In a followmg paper Hsu ef al repoxteé on the phase UII of the abmre clzmcal trial
B ]: ut:hzmg vaccmatzon of the idiotype conjugatad to keyhoie hmpet hemocyamn (XLH)in
o the treatment of B-cell lymphoma (Hsu ez al., El’oad 89 31’*9 35, 1997y, After stendard
.30 chemotherapy, 41 patmnts wzth refractory noanodg}un s B-cell lymphoma were

vaccinated w;th a tumor—spemﬁc 1dmtype As per Kwak et aI (1992), a’upm the turnor-"
3 N



o chemotherapy In

produced by the patients' hybridomas. These proteins were therefore composed of the entire
variable and constant regions of the patient's own immunoglobulin from the patients"
lymphomas. The results showed that the generation of an anti-idiotype response 5 correlated
with. |mproved clinical outcome. The duration of freedom from disease progression and overall
survival of all patlents mounting an anti-idiotype cellular immune response were: significantly

- prolonged com gwmg&gﬁqd cﬂ}ea%gmﬂa REERTel IFF ThIS study -

confirms that patle |th B-cell'l mphomas can'be |nduced to e a specific immune

response agai 1%&%%?@’?%&%&%&4@%’6 an
- anti- |d|otype -’=-wf-we~.: ’ WMﬁtﬁepamhwmainimmbgwaﬁm&ﬁm ‘However, to

celllines hn'nﬁgﬁﬁ?ﬁﬁﬁ o mci%%ﬁf%li"gf?% tactldyionsy e Jisd ogagdlohd
cell lines i i uffici in to_ vacci i | i

“process WO n%‘?fﬁgﬁéﬁﬁfﬁﬁﬁtm?%%?@r% ﬁ’S&Wﬁ’l‘é’Pc?gﬁgﬁ%@ g %F&i‘éerecently

- Bendandi at: aI mammmwmenpmﬁ@Mgmmmwmm T
. inpatients with %%WQ@Q@&&@WH%@M@&% ﬂM&%aﬁcﬁ%%Jcﬁd%%&mﬁ%ﬂowmg y

standard chemothera ent;i,ﬁatle tsd [Eatalln %{3 linical remission were :
vaccinated.using patientispecific 1iotyp % pé‘ @%%E%@%onocyte -

~colony-stimulat {‘8ﬁ@%@gﬂﬁ@smmmmmIW&yﬁm«ﬁdhmtanslocatlons

] ..;chfalr?c”terlsm OFWM;M%%H&%@% ﬁﬁ@ﬁ@@@mﬁ%ﬂ&l}@@% ﬁfdt&&%{ﬁmlsswnf |
- and following vag Eight of .eleven patients with tahle tr cations after:

5 éuced& neb?ggﬁs?g%lwe%e ou}lfd” fo. uhpdagr 0. C(\)fl‘lmpqI %Iua? Tecd a?"?g &ion - -
following this: vﬁmﬁﬁmﬁ"éﬁ@&iﬁe WFQWW@B@% @Bﬂ*@%ﬂ%aﬂ@r@ﬁ)und in 19 of

* 20 patients. Tumemmﬁm@&mbﬁ%ﬂﬂm@md@wﬂmhm mgrm&aiwaﬂ% be: reqUIredg

: for remission: Atﬂﬂgul cg?q* idioty roggﬂ%%ade up of'the entire*variable and.
N constant reégion: of. the |mmuno oun assomate with:the: patients Iymphoma and '
" produced By heteronYSFRISHTE W@ﬁéf@(o?@‘”ﬁ%&ﬁﬁ@dmﬁ‘@’r&?ﬁgﬁse to the' tdlotype.

" of cells i a prowusingti@cialnped achisboisthepairaueriachiliouad arshimit gtbiathiesr eruisgment
" j,of producmg SUBBEICE 19K 5 0 HBRLP G- RIGFIS (BB B3 ARV SRl FRRDRRARGE S 4
Do ‘complcte chmsa.l ramzssmn were vaccinated usmg pat:ent«speczf c 1dmtypxc protems
e . fa.ccampa.med by granulocyte—manocyte colony»sumulahng factar (GM-CSF see zfzﬁ-a )
o S .20'-;;"-,:‘:"Muiecuiar analysm of the tmnslocatmns charactenshc of this lymphoma was conducted .
phor o chmauﬂzerapy, at chmcal rcmxssmn and followmg vaccmanon therapy. B:.ght of -

eleven pahmts w:lth dcwctabic translocauons af:ar chemottwmpy—mduced remrsmon were: .‘ ‘
| fomd to underga complete molecular remwslon fallcwmg thls vaccma,tmn Tumor— e |
_ ‘ L spéc:ﬁc cytotumc CDS and CD4 T ceils were found mn 19 of 20 pa.tzents 'I'umompﬁczﬂc
s .‘,:'j:aahbcdxes were also detcctcd but were not fmmd to be rcqmred for ramxssmn Agam, thxs
o smdy used 1dmtypm pmtems made up of the enm‘e vanable and constant region of the
' *‘ ;mmumglobuhn found associated w:th the pataent’s 1ymphoma and producad by
g '=*"'heterohybndomaﬁlsmn ' T T e l o
‘*:fi:Thercforc dlrefmng an xmmu.ne respanse to tha 1d10type of celIs is a prnmzsmg

’ g _'236 approach, but thc above techmquem are hzmted by the requmment of pmducmg sufﬁment :

LT quanﬂtms of 1d.mtyplc protems from each pattent’s lymph&ma zells.



. proteln KIH immunjzation becaus

The concept of anti-idiotypic immunity against B cell tumors has also been used in the case of
multiple myeloma. Results have been reported by Kwak and coworkers regarding its use in
enhancing the specific efficacy of allogeneic marrow grafts by pre- immunizing the donor with
myeloma IgG isolated from the patient (Kwak at at, Lancet 5 345 (8956):1016-20, 1995). Also,
Massaia and coworkers vaccinated patients in remission following high-dose chemotherapy,
followed by peripheral blood stem cell transplantation (Massaia et al., Blood 94:673-83, 1999).
Granulocyte-monocyte colony-stimulating factor (GM-CSP), used above in Bendandi et at's

" study, is a hematopoietic growth factor which stimulates proliferation 10-and differentiation of

- beniatopoietic progenitBresetisT hismidking clkaamplay sgairel tt%l:ﬁhﬁmagg@%mélg,gem@ymty by
_ augmenting T- caﬁwﬁaiﬁrﬁm@%@}a@t@w&'@%%Q&Jreﬂr%éfx\%%%% ncreasing

expression of adhes% molggltges on granulocytes and monocytes (Young eta 3 Irniunol.
145(2):607-15,1860" Crabstain ot At S AR RO tFFASY %@%@%ﬂﬂfoﬁrﬁ%ﬂ@mmg
~“antigen presenta"ﬂé‘ﬁlmémh%é%@fHﬁhmdmmhommm&e&maﬁaweg@kal J. Exp.

' Med. 167(2)700305(4985%1 Smith, Bo8:, B0l b4 46k KA T2 49P I%&g” ;pased
vaccines genetlcr%m{ sn]ggﬁered Eﬁxﬁgr duce GM-CSF have been shown ‘to induce cellular -
na

~ immurie responses capa ST cRN %%%%QWWIWEQIS%%]S This
~ ‘effectis medmteﬁ%ﬂ?ﬂ@?ﬂ%ﬂ@ﬁ albtR/atd P End3 cBiRfar 20 arm of the immune system -
- (Levitsky et al.; J. Irmnﬁuamli@@éﬂ:ﬁan&ﬁ&&:@&yl&%@auﬁ%lﬁﬂ)(Glﬁyé'ﬁﬁ%%@gbg@eqﬁM -CSF

- have beén show t|v antl tumor, immunity jnduced by.idiotyp :
ﬁ&&ﬁ@f@%@%@&?eﬁ) I?lf Its a PFmteocgr %Wé{%gggtﬁw’nu W&ﬁbﬂ*ﬁﬁﬁ@ﬂé’&t on the

- CD8 célls (|léwa%%ihéff?ﬂ‘r’@@%\%ﬂwﬁé@am%P%wm?@) Th97gckine 130 plalm ot study,
GM-C5F was shSmcwthmbmﬁuaﬁowﬂguﬁmdwﬁt@mﬁmamr@@@mg;wm%mynlty

.among those tesiegifsaoBeoRe8Y IR, 9§ Natt: Aced: Sci. U
- 90(8):3539-43,1993. GM SFS%S also%en us%%lggaaﬁ{pé%ﬁ?owo ‘éeéﬁfl eTie %%féﬁ%sed to

: ‘generate an imAOREYE OHEE 7 Frotfaregdle AN 2rid 40 Grbeire s ahdStiewy, J. Immunol
- 154(7):3105-17, 8005458 PRtk N odBuRa0/81g stigetiquthaspitadupiianagiapuse 30

monoclonalzantlbgg;mbgsm a qh_|m\_@r|99@.y in i lus portlon
_ ",Of an antlgen of Qt?r%hma”gﬁ)%%}' %%ygjg?lggi%ﬁ%bgﬁz% %%gm%a]?{r%f)a%rg 0%§€8ﬁ Ui %1

Cell-based vaacmes genetmally mgme:ered to produce GM-CSF have been shown

- - ,'to mduce cellula.r mmmne responses capabia of elumnatma systemic lymphomas in

| ‘ :prachmcal models Thxs effect is mechatad exaiuswely through actwat:cm of the aellular
.. ;o_  amm of the i lmmune syssm (Levﬂsky et al., J. Immuro. 156(1()) 3858~65 1996). ,
o Similarly, Iow doses nf free GM CSF have heen shown to enhance the protective ann- _
‘ ~fumor, 1mmumty mduced by u:iaotype pratem-KLH mnnumzatzon becausa of its abzhty to
__ 'enhance umrmmty through an eﬁ‘est on the CD8 celis (Kwak et al, Pmc: Natl‘ Acad. Scz
' lUS}i 93(20) 10972- 77 1996 In one study, GM~CSF wss shown to be the best
B 25 . :mmunomodulator to generate ant1~mmor :.mmumty among these tasted ina model system
- "(Dranoﬁ‘ G , Proc. Natf Acad Scz U.S:4 9(}(8) 3539»43 199;3 )
‘ GM CSF has alse been used a8 a pertmﬁ of a chxmerm pmtem used to gcneratc an
zmrnune responss m model systems Chen and Levy (Chen and Levy, 7 Immunol
154(7) 3105 17, 1995; U S. Patent No. 6,099 846} studmd the productxon of mouse
T30 . monoclonal antzbodws usmg a chlme:nc protein contauung a portion of GM-CSF plus a

portion of an anix gen of mtercst namely an 1dlotyp1c regmn obtamed from a munne B-cell '
‘ -5



5 tumor, .38C13, both fused to portions of human innrnunoglobulin chains. Chen and
coworkers have also studied fusion proteins where the GM-CSF moiety has been replaced by
portions of IL-2 or IL-4 (Chen et al., JJnmlunol. 153(10):4775-87,1994). One explanation for

~ the requirement of including the GM-CSF moiety (or interleukin moiety) 5 was to augment the
- effect of low levels of chimeric protein produced by the mammalian “cell expression system.
However, the use of purified GM-CSF co-administered with a chimeric protein to enhance the
" immune response of a vaccination has not' been demonstrated. With the advent of -
“recombinant DNA technology, heavy and light chain eDNA' 10 molecules can now be cloned
from hybridomas or from combinatorial libraries employing the polymerase chain reaction .
(PCR). This rmnbmﬂtm&bedmﬁ@yxsadfmmwmﬁmmm chainip Whde ke effector .
function or the g, esiianolig:seiss Lﬁx%ta’ﬁ%@ﬁ&'@&%‘&ﬁt@@%d&ﬁgg igp gompinatorial

I|brar|es of immunoglobulins can b generate cl omn{gﬁa large number of VL and. Vngenes,

randomly assB}’tH?ﬁ’ﬂ‘?éﬁf%‘ %P‘s’rc%é ﬁlﬁ?&f‘yjcff’ﬁffféﬁ’eﬁ ﬁ%ﬁﬁa %5@(§Mre9“"‘expressmg them
in E. cob, them&dnmaﬂfgrtlhh&@Bdnmtﬂi&tﬁﬁﬁ%ﬂ%ﬁ%ﬂo:ﬂm{dem@dﬂﬂmgﬁfﬁnltles

(Huseet g, %ﬂ?&%ﬁéﬁ%@@é&&@&%&%&é@%&ﬁw s W&%@&m&ﬂ&wum

antibodies were cloned with high-affinity and specificity for tetanus toxoid from a randomized
“combinatorial ‘fﬂ!}rmﬁﬁﬁ‘é@% |ﬁlﬁved’5b WHHR&R“@@&@ PEShear iy vole -
: _87(20) 8095- WﬁmTthmmmeéﬁMﬁmmmﬁhamd B- cells |nto ,
-bacterlophag%%gﬁ&ddsmg the polymerase chain reaction: (PCR) with specific -primers:. "The’
 Hand L chains were randomly combined and co-expressed:in E. colj to comprise a library of |
R ¥Rk

: ‘Ct membeérs. This comy %ﬂ R E A SEAY A L BB PRRY 07206 of
‘the clonds)dlspldm{mdmgf é@tlimyd(m irsdaxi dotrank os&pmyomﬁhmcadﬁmmammhmngonoclonal

* . antibodies havg. plspdensncideniifiad Mo, muaémﬁﬁaaammf&ﬁﬁ;%@hn&wra Catonetal,

~Prew Nat! stead, Set. 87 6450-54, 90) Winter an kers u ed snnd’vector to
- -clone mmunogfé%n O%%%)EIJ L}?Jte Gé gg@%rh lnglrea ion” oorrxé)xf') esg%‘)% in bacteria .

‘(Orlandi-et al mméomwm @cﬂddgmgmfsagow iioeys SbmRRGElEVEISpRIPE . Coli
:iantlbody clonlg@ayﬁmswﬁg/emgﬁﬁﬁ%é@ém% and Vi genes randornly assorting theru to |

15 create 2 hbrary of dszerent bmdmg spemﬁcmes, e:xpressmg them i m E. coli, then scree:ﬁnw S
' _g‘ng stgchagt;c hbmy for clom-,s with 'the desared bmdmg mﬂﬁﬂ (Huse etal S’cxence :‘ i
| 246(4935): 1275 31 1989) Usmg this recumhmmt appmach human ant!bodies we:rc )
7' o cloned wlth I-ugh afﬁmty ancl speczﬁcxty for tetanus tomxd from a mndomize:d i
- a8 ""L'ﬁcemhmamnal hbrary expressed m E. colz (Mullmax et aI PFGC Naﬁ Amd' »5'01 V' e
20, 87(20):8095-99, 1990). The immunoglobulin genes were cloned from activated B-cel!s Lo
- l‘ e 3 :imtc bactenophage ve:.:tors usmg the polmerase chain reactwll (PCR) Wiﬁl Speclﬁc B
L . pnmers TheH and I, chams were ranﬁomly combmed and co-exprcs3et1 ink cob tb
| o "mmprzse ahbrary af lé}" membem Thxs combmatﬂnai hbraxy was screened wzth ws . , N .. l
' | o . tetanus wxmd and 0. 2% of the clones dxsplayed bmdmg act:vzty {Muilmax et al. , SUpF: zz) SRR
23 - In a.ddmon, munne monoclcnal anﬁbodzes have also beers 1dent1ﬁed usmg a s:mﬂar o
" approsoh (Fuse &t i, supra; Caten et al., Proc. Nadl. Acad. Sei. §7(16Y:6450-54, 1990) T
s ‘_Wmter and ca-wor};ers used 2 plasmid vector o clane :mmunoglobuim domams by the .. o
. pol}merasc cham reactmn for e;xpresswn m baczena (Orland1 et a! Proc Naﬁ Acad Scz.' L
S R6(10:383337, 1989). | S ‘
Cose Nezwly deveioped E coi: anubody clonmg systems are ve:y useful for the

: 1dentsﬂcanon of genes ancodmg dcsmd bmémg specaﬁmtxes Howcver, antﬂaodses P |



identification of genes encoding desired binding specificities. However, antibodies 6 produced
in E. colt are not generally useful for therapeutic applications. Typically, only the antibody
antigen binding fragments,. Fab or Fv, can be produced as secreted products in bacteria. In
the rare instance when a whole chain tetrameric 1gG has been produced in E. colt, the Cm

. domains are not glycosylated. Nonglycosylated antibodies lack the 5 cytolytic: activities

antibody-directed cellular cytotoxicity (ADCC) and complement activation that make passwe
.inamunotherapy so powerful. Mammalian expression systems produce glycosolated antibody
and thus circumvent this limitation of the bacterial system. However, recent modifications in

. the CBER divisioPfSierbirD asd Foirtsw@bnsidetordheaprsignalihineongeeas ahopt viral
loads. assomatedm\ﬂﬂﬁﬂms:@ﬁiigaabﬁﬂﬁh@%@%&@ P£99}‘P$Qd£'i§£‘ Sells. M 5gxggver it is

expected that any, epgineere 1bo duce .mammalian expression system will be
quite-expensive ($15004500 %E%B %‘quixéﬁgx ﬁf’enrﬁgci] 08 B 158 YR erdsadRNnt the

difficulties encouﬁté?@d%ﬂ*ﬁ eomran A e sl thay e Basghriat dystomibatiedheraiore highly
“desirable, Thé bmmcrmﬁﬁmmwmm@1maﬁm¥mug@@§|&% UBQ(QY 15 -

- production in E. Goli.and mammealian.ce ressmn ombinant protelns using the
baculovirus system has-been dengonstrﬁllt%é1 oﬁ}ﬁm paeP gg%raf%% %%W@ﬁ?@@?&%s an

excellent choice Pé?dl"?@ﬁiy?gfalﬁ?ﬂdﬁf&ﬂ?ﬁ whibes ﬁargmy@ﬁ Biis\bgicaiy abtedprotdinstin,

etikaryotic: cells. Hhreepecutovinusifisaihns &l sy SR aﬁ@z&ﬂ&ﬂﬁ}mst“l%ﬁ@%&/mﬁﬁblems

often encounteregewﬂ@[b@mgmpg%@gQﬁaﬂgagsv?ggég{ Wi mgm?éiaapég %? 20In
ational modication m ﬂé?y

. addltlon insgct cells coptain: the eukaryotic post-trans

- responsible or SR [ sTe s (IR LILS R A o ‘Hmﬁ%@ﬁt@ﬁyﬁﬁwﬁmﬁmtty acrd
acylation, prenyIaﬁ@ﬁ“'qﬁf%sphmymmmambmnwlﬁmmnmsmﬁ&&mﬁmsﬁmmwwaaoﬂa@
- production Ofaf%ﬁoﬁmﬁéﬁgmm%%mﬁgmﬁ% hum,fan colgrectal

. carcinoma cells fgom ;El baculovirus %quressmn system has been recent ‘demonstrated

- (Nesbit, J. Immunor. Methods. TPLFHIES L AN\ BT AT e e an of recombinant -

" 1gA has also-been denfombtaiering sassiivinsae ispattithie Izgmua& eatreeidy assembled
into heavy ctiamisghizebeinheteradi a0 a0 SV GH Ak, §?f¥c%¥ﬁﬁd&%§n%¥e§&nnpp%glos et
= al., Proc. Nail. A 1994, PC blication No. WO 98130577, U B. Patent
- No. 6,063,905). %@é’?’%g%@l%% e dcital ol G R el Y o s terged a0

S R .::.', anexwilerxt chmce for hzgh yield productzon (1 100 mg/L) of bmlog:caliy act;we protems '

m eukaryotlc ce!Is ’I‘he bacuiovzrusfznscat cell system aIso cn'cumVents the sn!ubihty S

o - probiems oﬁen encaurxterad when recﬁmbmant protems ate overexpressed in pmkaryotes .
. 20 I addztwn, msect ceﬁs ccntam me eukaryonc post-translauonal mod:ﬁcancn machmery |
o rcsponsmie for corre:ct foldmg, dlsuiﬁde fcrmaixon glycosyiatmn, 8-hydroxy1atmn fatty '
| '_ acid acyiatmn preny!atmn phasphorylatwu and armdatwn not present in pmkaryotes
. The producmn of a fzmctmnal glycosyiat&d monaclonai anubody recagmzmg human
T ' " coiorectai carcmoma cells from a bacﬂovms expression systers has been recently - |
2§ ‘ demonstratcd (N esbit .f Immwzo! Methods 151 301 -208, 1992} Addxtzonai] ¥, exprasswn
' e of rewmbmmt IgA has also been d:monstrated in baculavmxs cells, and thxs IgA was
g i correctly assembled mto heavy chmnfb l,th cham heterodmm nglycosylated and
T ‘,secreted (Carayannopculos et al., Proc, Natl: Aaaa’ Sei. 91: 8348 52, 1994 PCT
Pubhsauan No. WO 981’30577 LS. Patent No. 6 (}63 9033, Howevc-:r, the use of

30 . _ ‘baculev:ms to express a chlmenc ldmtyplc pratam for use as an 1mmunothempeutm agent



" ‘types.of cancers

30 baculovirus to express a chimeric idiotypic protein for use as an immunotherapeutic agent
7 to modify a B cell pathology such as B cell malignancies and autoimmune diseases has not
been demonstrated. SUMMARY OF THE INVENTION 5 The present invention provides a
~‘method for altering a B cell mediated pathology in a-patient. This method includes
-administering a composition that contains at least one chimeric protein having at least a -
portion of a'VH or, VL region of an immunoglobulm variable region and at least a portion of an
immunoglobulin constant region. The Vu or VL region used in this composition is associated
- with a particular immunoglobulin produced 10 by aB cell from a patient having a B ceII N
~ mediated path@'ﬁﬁ&fﬁ'ﬁﬁmmﬁgﬁﬁﬁiﬁ&%‘én%%R:Qﬁ&*&%ﬁ%@n%%ﬁ%%i ediated
- pathology in t%e g%trent IS ?I&ered The present invention also prowdes a met or a tering a
- Becell medlate oPogy in" a patient by admlnlsterlng a composmon contalnlng two different
~chimeric protelns Each chlmerlc protein has at least a portlon of a Vu and/or VL region of an

‘15 immunoglobuhn chain finked tosahieask RAFeRhAAIATROglobulin constant region.
. The VH and/or VL re[%mns that are ﬁgrt of, he Chl[F?é{%’Fﬁmtem eEf %a ocjated with. partlcular

- _inmirunogldbulin ‘chaimE from.: & PaHeH eiieed prtin
", "Specific unmuﬁﬁc@@l@ﬂhmm@%mmmmmewwmmwmzﬂechams

* can be developesae fResNRIIE SORRASIHANS. JHWMW?@%HI%H&%&@JH@JPV patients’
,suffermg from & va% |et6y of B Illeasq % ﬂ?me or autoimyr qe diseases. Amﬁlggvthe major -
re

- 5t can be be trestad Remiger e omzé’sco&ﬁ@ﬁﬁﬁ'ﬁﬂo H8Fitng. the

* lymphomas is e EE ke RrRsRgds mﬁt@mﬁm@mmfﬂn@m@mm@mm instant
- invention}@ntigens eerves fiamed mlh@m@m@mk@&gdﬂw%ﬂ&n%%ﬁﬁﬂxﬁﬁgems

~ 'Suspected sel ffin ’ ells oIv n_autoinmtune ..
;"_-dlseases sucé gg%%ﬁ[;g ﬁqﬁgﬁﬁiﬁg é’%‘r’%ﬂ‘!f g é clfer ©300-11, 2000)

- - systemic lupus ery4%h?§1§f§h’§‘(§’@ﬁﬁ‘2h9ﬁ’d‘d)’s em@@fm#mm%%@m% 2001; - . -
.Odendahl, M. ﬁiﬂ&lﬁqg}fﬂwmm WMJMQ@M@%@%%@@&Q%%c

; :‘.'-paraneop|aStI%{g@}HQ'%QJﬁM&}Q{%Qﬁﬁgi-,aalé?é'as&&f}ﬁieﬁ%ﬁevk andlgf’\&_regwnofan -

o 18 mmmnglc—bulm cham hnked to at least a portmn af an unmunaglobuhn constant mgmﬁ,

o The VH andfor Vi regmns that are: part of the clnmenc protem are assomated wxﬂa
o parucular mununagiohuim chams from a B cell of the pataent havmg a B cell med:ated
.pathology T . T T B
Spemﬁc xxmnmoglobulm chams contalmng paﬁent—denved nmque V;{ and/or Vs_, '

Lol . 20 . chmns can ba deveioped as therapeuhc cemposmons Thsy wﬂl have ﬁwrapsutw value for :

. ;patients suﬁ'anng ﬁ‘om a vancty of B cell mahgnanciea or autmmmune dzseascs Among
B the magcr types of canc:ers that can be t:eate& are leukem;as, myelemas and lymphcmas,
i K among the 1ymphomas 13 non—Hodg}mn 8 Iymphoma. As an example of the therapeutm
= . value of the mstant mvennon anngans dznved from B cell Iymphomas have been used fo

o '25;, ',',trcatpatlents , R R TR -
- _ Suspe:ctad self»anngens can be used to afﬁmty punfy B cells mvolved in- f
Lo ' _autcmmmne dzseases such, as multxple sr;lerosxs (MS) (Warren and Catz Mult, Scler
. s ) 6(5): .300-11 2000), systcm:c iupus erythematqsus {SLE) (Zhang,l' et al,J Imnmm!
R o 166{1} 6-10, 2001 Oﬁandahl M. ef czf J. Immwzol 165(19} 5970-79, 20000, anti-Fi -
L 3Q' assoczated paraneoplastzc neurolagxcai syndromes (Raver, 5. and Kmser R,J

‘ _Neuro:mmunol 211(1 ”} 24144 2300), a:ud autoxmmune hepatms (MH) (Ogawa, S ot
. | . g 7



B expressmn vector into 1nsect cell lines-and allowing its expression, an

Neuroin:munol. 111(1-2);241-44,2000); and autoimmuue hepatitis (AIR) (Ogawa, S. et 8 124,
J..Gastroenterol. IPepatol (1):69-75, 2000). Other autoinnnune diseases which may have B
cell involvement include rheumatoid arthritis (RA), myasthenia gravis (MG); autoinimune
thyroiditis (Hashimoto'a thyroiditis), autoixmnune uveoretinitis, polymyositis, sclerodernia, and
certain types of diabetes. Following the purification of a small number 5 of pathogenic B cells,
the variable portion of the irnmunoglobulins expressed by these cells may be cloned via PCR
using the methods described in the invention. Once cloned, the VH and/or VL portions of the
immunoglobulin chains specifically involved in the B cell pathology can be used to make
chimeric proteins %hlrcﬁ'@émeb@’e&@fm@édlkﬁ&ﬁa@mwlmmesmt&mmed@&%@&dﬁe

~ The hnmunoglob&hﬁe@mtwbr%&@%ﬂﬁﬂgﬁwﬂ%&@% @&9%%8‘% and, Chm}ﬁa(%protem

canbe from IgGt, 93, | 4 A2, | heavy chain % light
* chains or portions tfglé(;reo g'%%él 0 ]Téng?ﬁ o@ﬁ%’éﬁgﬁf ’tﬁ“&o@ﬁm}ﬁ’ﬁﬁﬁﬁsoﬁ’ﬂ%mams

- either the Vi andﬁﬂ%?é@?oﬁ‘%ﬁ%%%ﬂééi@mmn Fp@gmw%ﬂmﬂﬁmun@gh&huhm@&%tam

‘region. "Exaniplesfybtiinasie qieieiesinaudeds g G Yattnand presskalfy @%},gther
embodiment, the g@@m%;gg%{&m%ntal W0_C |mer r8te|n at each respectlv

contains a
" - VH and VL region with an - |mmunvc1>?:; u‘lxsmgons?én IR B AR BRI OoR QYQE?% and
- Vt-r, and VH- IgG)”i‘%ﬂﬂ*’Fﬁ&‘“ HMQH@@HEW@W@@WW@WMWWHC

L proteins 20 usingreesegbinabt Mde@aaﬁgmaaﬁtaﬁewaﬁ&ﬁ@%&kdﬂ?%%ﬁmﬂqs
_includes the followg%%§r@hl§gmlng genes encoding the VH or VL region of an :
‘|mmunoglob in chain from B cells ofa.patient having a B cell mediated pathology, (b) - -
:inserting the " isolated g@fé‘%‘ﬂ%ﬁﬁ"fﬂ&‘{?%FW%g‘ﬁ?ﬁ Bt tin abargtDtelsitinachain and the

gehe encoding aﬁ’!immmogimbmw@@mstaﬁtEg@w@mlﬁgm@mrm%q@t@r@g ﬁéw the 25 =

':.'”expressmn of a ChimaliEBIOSEIN, cﬂﬁ%ﬂ?ﬁ?}%ﬂﬁ?tﬁ@é@?riﬁ oteint byg%&gl%g%%] the .

" chimeric protein. TRETHRREEPY 3{5?8‘6‘6‘8&@%| e BRAEN1e v of andhrem sicbtdp of -
inserting a'gene @reiitith sithenthe vk lansicrtiraggiomofarivreupealohuinchsinand a
gene encoding 2 seuRa MRUARSIORNHN.COASIANLIRGION PG ARIESSIORYRSLOr o 30

allow the expressipn. ol dhs: %%%%%%%Dﬂ?‘e%!éﬁtﬁ;?}%h%agm 2 Vgand V S

N Ty L regmn thh an . L
o mununoglobuhn constant regmn Examples mclude VH'Ich{] and VL-K, and VH;ZBGY; and |
. VL-?«. ' o ' ' o '

B 'I‘he present mventxon also ?rovzde:s a method for producmg ch.:mcrzc protams B

’ —_2_0 usmg recombmant DNA technology and an expressmn system. This method mcludes the .

' B fellawmg steps {2) 1soiat1ng genes encoding ﬂae VH or Vi region ef an nmnuuoglnbuhn
. cham ﬁ'om B célls nf a. patwnt havmg aB cell medi ated pathology, ) msertmg the’

: 1saiated genc encodmg thes VH brvy regwn of an nnmunoglobulm chain and the gene

‘enc:odmg an 1mmun0glcbu1m coustant region into an expressxon vector to allow tha

- pxpressmn ofa chunenc protem, (c) producmg the ch1menc protem by mtroducmg the . |
. expressmn vector mto ms&t:t cell lines and a‘ﬁewmg 1t5 expressmn, and {(d) 1solatmg the

. chlmem pmtem 'I‘he method for producing chiimeric pmtems ﬁmher includes 4 step of |

msamng a gene encodmg mther the Vy andfut Vi regmn of an tuununoglobulm chain and o
o a gem erxcodmg a second 1mmunoglobulm constant regmn mto the axprassmn vector io -
SR -30 aﬂcw the expressmn of the secrmd clnmenc protein. -

9



. is part.of theé chimeric protein is associate

9 The present invention farther provides a composition for altering a B cell mediated pathology
in a patient. This composition contains at least one chimeric protein having at least a portlon
of a VH and/or VL region of an immunoglobulin chain’and at least a portion of an
~innnunoglobulin constant region. In preferred embodiments, the chimeric proteins 5 may
-comprise at least a portion of a Vu region of an immunoglobulin chain and at least a portion of
~an inununoglobulin constant region. The VIl or V L region that is part of the chimeric protein.
are associated with a particular. immunoglobulin chain from a B cellof a patient havmg a B.cell

i mediated pathO'OGXhIEI%sMQ&%@}LM@S&%Q@ g%ﬁ% & oﬂcﬁglmer;%n%gﬂte era ing at

least a'portion of a VH and/or VL region of an immuno easta portlon

of a'second ﬁﬁmfﬁ@’g’ﬁ)ﬁﬂ?ﬁ?%r%’féﬁ?‘?‘@ﬁfﬂf?”lﬁ’fbtﬁﬁ%‘r“ﬁFéi‘%??é&héﬁ%@ﬂiﬁf@hl’é"wfsecond
chimeric proteatmpyrizomieive aiteast segiont wharfmmMbkblih mmmmmwﬁ&globulm

chain and at |gastaheriamal @&ﬁ%mggto%yef&maww 0 B QLo fegion that

d with, a particular |mmuno i thain from a B

cell of a ane%%%\?ﬁ‘iﬁsaaéziaéﬂﬁﬁ@ﬁ%ﬁ@éﬁ‘é’ﬁﬁﬂ?&l%‘w&w @?ﬁ&é%ﬁrﬁé?ﬁ% dfthe
~ invention, th@@nmrfsmummanm turstzohiegeric Tatdins: Vhefiattnd thpaehitaeyic protein

~ comprises therghtite kegion e PRGN ARG LA R PEIORY 10GY!
- (VH- IgGyn) and e secolg\ffhlmenc protejn coml#z)rlses the entire VL and-a human x or X-

"-constant reglgn SRS BFhrLte PP RSB AT SR EeURE &5 BP bth of the -
.chimeric protmeﬁ?aymm aitihmstst pertor tibm of adf ﬁm@m\bﬁmmmmfgabulm
" inununoglob ;s biRif: RHdEBARKELISHIRP PR ahiBaA RRRIOREAN i siwpoglobulin

_constant regi e In 3nogh rembo |ment o%’he lnventjon the- comﬁgosmon contains a single -

emipodimenys WLt r%ﬁﬁ”ﬁpﬁ f ?é?raéﬁ’mﬁoglobulm-

- chimeric pro i Contamng eih
* chain from: aEfféelVeF%’Bﬁﬁém m@mm@wmiéwsmmngMWmclude |

i-]chlmerlc protesngafelgday THE v, &Y ifl)reé{&xﬂ@@y{paﬁldf&%\(ﬁi Biratéﬁ! SohREwin
-embod'mem%gmﬁﬁﬁyxsmag e e e Sl PR R gggggéd”;agcpmtans 'sa

“baculovirus vector. .The vecto y eontains two xpressm &ds h having a -
: ',_promote?sa s'@@? S|gnal sequence and-a chimeric. 30 protein: One expressmn cassette

- 'contalns the baculdmms ﬁ&umm;@emmmmwm the composmon compnsem two.
B S ‘. . cimnenc protems The ﬁrst of the clnmenc pmtmz compnses the entirs Vy regmn anq_a
human constant regmn of an mmxmoglobuhn IgGY; (VH Ig(}ﬂ), and thc smnd chﬁﬁenc
L ' _ i:‘_protem ::ompnses ihe entn-e VL and human X er 3&. constant regnon (VL-C or VL-C;,} In
R 20 ” othar prefmed ambodnnents e.ather or both of the chzmcnc: proiems may compnse at !e.ast |
e pomon ofa VH andfor VL regmn of an mmunoglc}bulm cham, plus a imker regmn, s:nd
. at ieast a portmn of an :mmunoglobulm constant region. : -
" In amther embodunent of the mventmn, the cempoeman cnntmns ] sm.gie |
,‘ chlmenc pmtem contmmng gither aVy andfm' Vi :egzon froma pamcufar SRR
i l25' - 1mmunoglobu1m chaify from & B cell oi' a pataent and an munoglohuhn constant regmn
o Examp’ies mclude ahxmenc protems VH-IgGﬂ, V;,—-K, VI;?» V;_»IgGY;, u, and VH«J»
' In oue of the embo&nnmts of the mventzon the cxgresssczz Vectm: used to expmss
= the chlmeuc protems isa bacuievuus vec’mr ’I’he vecwr preferably coniams two
T expressmn cassettes each having a promotar 2 secretory sxgna.] sequence and 2 chxmenc

30 protexn. One empressmn casseﬁc contams the bacu!ovzrus AGNPV plO pr(}motor Emk.ed to -

1 -



10 the honey bee melittin secretory signal sequence. The other expression cassette has the
polyhedrin promoter linked to a human placental alkaline phosphatase secretory signal
sequence. In addition to the listed promoters and signal sequences, other promoters and
~signal sequences known to those skilled in the art could be used. In some preferred 5 _
embodiments, the signal sequences are endogenous signal sequences associated with the
Vn and VL genes isolated from patients, or other signal sequences involved in antibody
production. The genes encodlng the Vu or Vt, portions of the immunoglobulin chains, and the
genes encoding immunoglobulin constant region are inserted, separately and/or - together, into
the above expredbidrwadsettelsfithechasyispinlseyentor dtowing expiehaicn: aiane or two

~ chimeric proteinsydpadraiatassRaIiment, CRARER [ lin heavy
'cham such as IgS%;gl wﬂh%i?;r the VH rVE%aplon IS égg(gﬁ%ﬁ}eﬂg%gg%ﬁe%:#%&% E%}L|cj)romoter

~_ Chimeric proteins| PSRy B%P?ﬁ&%‘ﬁ&%gf%{ﬁ?ﬁ?@%S|ﬁﬁ?ﬂ§%ﬁmﬁwﬁﬁsmaf@ﬁmﬂ.n
“antibodies or Ig-Isigerhtsqyrateirimovudh hesprbiibia iathortheud bstand. 15 segionetian

~ immunoglobulin hepwiahain:e RgaItgiRdsdorkarRa ok ShalnSRALOLAIN ARG, RIoteins
‘that bind to an mgwungg,lobulm b'}”?? domaln The prese Flﬁlnventlon also contemplates =
ein '

fies 180 2 Fgﬂmésaroﬁé’r STETE STRFEE BEolstamAtheady

) ; ‘covalently ‘coupling i ihe chimeric pro .
~hemacyanin (KLE34PRiCBoRHE Gense predding tin¥send mﬁmﬁﬁmglﬁohdmnm,rwmto a

_ patient together waﬁg&n@»ﬁﬁ&@megsuﬁmﬁég1amﬁ@wk@%§am&e&a&ﬁe&%&%ﬁ%ﬁ;&sF) ora
. ehemokine:such tagp chemotacilc roteln ?m(%CI’) -3). Because the present . '

composition of the re%enﬁtﬂmven? O EOATATRIAG e Brot )’?gt%rﬁgi??ﬂt‘}ﬁﬁ?pfé?ﬁ?@d toa
particular m%ﬂun@&?&baxmre}ﬁm@mée@ﬁalpawfwd\m@o@mﬁ fhediatdtpeghniagyy

_.administration- ofmmmtwmﬁe@mu@mﬂnm&eaﬂ%ﬁ@ W&W%Q'ﬁ%«?@oﬁ&?c'f'c
|d|otype in Wthhéﬁ) tlcugty V I 25 or VL segments are involved. Similarly, responses against B .
uto

B cells assomated V\;[ mmtfﬁ%n@tg‘éases involving B cells that use a restricted repertoire, of
" immunoglobulin” V- reg@ﬁ%@gm@mgsmcaéwmlsegmfém@mhrymdutteamtherapeutlc

~result. Thus, the indrinisbatiotabibrcamPasiio RS, RresRpkinyeRtgnaAtersaS cell
‘ medlated p%holpe%yogn%?r aut0|r r@bupe dlsea es |n %) tle t.The adﬂ1|n|strat|on routes for
0

‘the 30 invented com position Inclu are nétmited to orar g’éﬂ“\%’?? ﬁ%‘ﬁﬁ?ﬁ‘ﬁﬁﬁ‘ﬂ@f\?&?’y, |
: . - other protsms that bmd to an 1mumglobu§m bmdmg domain. - - ,
The present mvantlon also contemplaies covalenﬂy couplmg the, chlmenc protema
toa camer protem such as keyhole hmpet hemocyanm (KLH) ‘The composxtmn ofthe
I ' present mve;ntlon may a.Eso be adnrinistered mto a pauent to gether W:th a cytokme suchas
- 20 granuiocﬁe—macmphage-CSF {GM- CSFJ, ora chemokme such as amcmocyte
o | chemotactm protein 3 (MCP 3). Because the present composztxon of the pressnt mvantxon
7 contaxmng c}:umenc prcte;m(s) 1s spea;ﬁcally rclat&d to a pamcular mu:nunoglobuhn from
", Beells of a pahem ha\rmg Beell maﬂlated pathology, admuustranon of thig compasmnn -
7 mduces an xmmune respanse against she disease speczﬂc Jchotype in wh:ch particular V;f
" 25 or VL segnents are mvelved. Similarly, responsas agamst B cells assocmted with
. auioxmmune daseases snvolvmg B cells that use a rasmcted repertozrc of 1mmunag10bﬁlm
j | V~reg10n segmﬁnts, such as V;.; or'Vy, segments may mduce & thmpeutsc result: Thus, i‘he
adzrmustratmn of the mmposxtmn of the present mventmn altars 4 B cell memated
‘ patholagy and/or autounmune diseases in a patient. The administration routes for the
30 invented compomtmn mclude but are not limited to oral delivery, inhalation dehvary,

mjectzon dchvery, transdermal dclwery, and the like,
11



" injection delivery, transdermal delivery, and the like, . 11 All U -S- patents and applications;
foreign patents and applications; scientific articles; books; and publications mentioned herein -
-are hereby incorporated by reference in 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 VK or VL
regions of a particular. immunoglobulin from B cells from a patient having B cell mediated
pathology. Figure 2 aculovjrus e ressi vector p2Bae with 10 multiple
.cloning sites. Fj rég@g@gﬁgﬁéggé% %%‘bsro%ﬁ‘ %%(%I?tessm% %WW@EQ ID NO;5).
The sequenc&qg e ?&@d%ﬁ?@%@sﬁ?@mﬂd@%@wﬁe@mmﬁ%Wﬁﬁﬁ&ylﬁedrm gene
promoter (nu@@ﬁﬁ@ﬁﬂm@&nﬁmﬁcﬁ%@ammmﬁgﬁ@ﬁﬁﬂ% ID.N0:92)) -
and.the ACMNPV pl0 promoter (nucleotides 8 to 237 of 15 GenBank accession number A2.880
"-(SEQ ID.NO:93)). "Figure 4; DNA Sequence of the plasmid. pTRABacl9F12. This plasnud
contains the. genes for the. hem%mﬁﬁ@f?mﬁg B BEsWHYaRe stable human cell- line
9F12. This cell Ilnemégfmces a [ ecific far.tetanus, toxoid (SEQ 1D .
 NO:89). The Cgér%ﬂerll re |on§ %%’%lggzﬂ?églééq%%%%%gsé{g coding’ ?ﬁﬁ’ﬁj%nﬁﬁi’?%‘m S
1gGL(TTTA )?"é S ERICEIRER e fango lahykindinan Tl &u}umawss deplcted
-~ from5'to 3' Fﬁ@suve%aelhmém mmologyecomblnant baculovirus expressmn vector .t
‘ 'rl_PTRABacHuLC H@ig\%@h 'QGVPM%HE sT[oTaleHs J,:Mr ’QF?SFL U Gr p ofr comblnant
baculov%ls exg{eﬁsu%D vector 25.pTRA acHULC,,HCri wit 1 cons ant ions. Flgure ‘
... 6A: DNA-sequence m‘?ﬁ%\ CHUEC;HC11 (SEQ ID NO'6). The” sequence |s depicted from
f‘;_5 to.3'.-Figure:6B: E}&W§equemwﬁmaamk@mﬁ@w¢&ﬁ@d@t&i@mh{{émggquence s
deplcted frormﬁim 311113@'1“6!10& is depmte:i from 5'to 3', The szac vcctnr contazns the AcNPV POCEN

S - polyhedrm gene premater (nucleotxdcs 1to 120 of ‘?he Gen.Bank ac:ces_v.mn number
- X06637 (SEQ II) NO: 92)) and the ACMNPV pi(} promctcr (nuclaotldw 8 to 237 of N
IS; lGenBank. accessxon numbf:r A28889 (SEQ ID NO 93}) S
‘ Fzgure 4 : DI\;A sequencc of the piasmzd pTRABac!QF 12 Thzs piaazmd

| ' | ccmtams the ge.nes far the he.avy and hght (&) chains expressed by the | stab!e hurpan celﬂl-: o | _
B " Tine 9F12 'I'lns ceil }me produces a human IgGl!:c anubody spcmﬁc for tetanus toxozd . " :
o :f- .- (SEQ D NO 89} The undaﬂme.é regions represent sequances encodmg mature 9F12
. 20 E Iqu ('I‘TTACCC )mdkappa (ATCGACA }chams, respectxwly ’I‘ha sequencexs
C depmtecifromS‘to3‘ S P TR L S
e E F1gnra Saz. Plasmxd map of rewmbmant basculov:.ms cxprassmn vleci:or
o pTRABacHaLCRHCT; Wl.th Ing; constam regmns N
B e Flgure Sb Plasnnd map ef recomhmant basuiwxms axpressmn véc;tm; -_ U
e B pTR.ABacI-IuLC;HC,; with IgG,,; constant regmns | S PR
L Figute 6A: - DNA sequence ofp’IRABacHuLCxHCY; (SEQ D N: 5) The SR
L ‘sequezacexs dep:cted fmm 53, RN

E | '?l Figure 6B: DNA sequence of pTRABacHuLC;_HCﬂ (SEQ _[DNO 7) The | A
' ‘sequence is depzctcd from §io 3' e

12



Figure 6C: DNA sequence ofpTRABacHULCKHCL1 .t following modification. utilizing the kappa
stuff primers (SEQ ID NO:90),, The sequence is depicted from 5' to 3'. Figure 6D: DNA
sequence of pTRABacHULC%HC.1 following modification utilizing the lambda stuff primers
(SEQ ID N0:91). The sequence is-depicted from 5'to 5 3'. DETAILED DESCRIPTION OF
THE PREFERRED EMBODIMENTS 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, mahgnanaes express a unique antigen,

the immunoglobulin idRgpeesQd), @Nﬁhmqmmmaﬁt@émmmiﬂg@mmmences
-from both the' vagiahis |chg{ Hﬁ@@@mq@%ﬂgﬁ r%@!@&ﬁu@@é%’l@ E? Q{B ell
[

harbors a unlque genetic sequence used in the roductlon of the |mmunogl nldlotype 15
. Consegiently, as most %%ﬁ#nall Hiheraenrsd Fdtn e oldnd exfpinsisa Bedismigre B cell,
-all cells comprlsmghau& ﬁsllmﬁgmpmwp(m aOMiguaiieseqoiada iHepicrd feiatypic protein
“should servegas gn ideal _target for immune-based therapy: of any B can malignancy, such as
Iymphoma or leukemia. Passive Immunathera(r)v 20 Earty immunotherapy strategies focused
on the use of monoclonal antibodies: against tumor-specific idiotype" (anti-ld MoAb). This
. approach resulted in tHH3APSHPBERTRARTION PRIFNYERATERBED mwnwamnmwts with
B non Hodgkln 's lymphoma; However many patients experienced eventual relapse (- Miller et |
_ , N Engl. J. Med 303(@9@91&122pﬂ%ﬁm@ﬁmm&ﬁgcﬁtedﬂt&ﬁ(\ﬁbl%@@n&@a&%&n&f@wn et
‘ at Blood 25 73( ,@010,]19 mm% :Qé@&@ Meeker et
' ~Blood 6@66) 1349 63, 98§g%ne dj Eﬁll%aitr?é&tﬁgrée in th%jg%%%s% gpe%]%%tggl %above was -
' .that cells of mafatﬁman% oaipcfrc oTh AR OTEPR EP IR P SSPried Sbidesrifes 1mesic in
"munoglobullus o@%@%mmmpmwammm&mmmm@f the 13

 doles listed abovgiteeamnSiitheit 38GoanthMaRleh Sl !Eé%:?c&'ﬁ%:ﬁ%%%&hat T cell
‘ Ieukemla cells couldaﬁs%nge aﬂllgim can |Bo ies Ql)ér ( cﬂ? % égﬁ,%lag&rosfa o

ob gbi regx A
c umque gcnehc sequence used i the producnon of the lmmunoglobulm ldmtypa
' 15 E Consequenﬂy, as most B cell mahgnanczes ansc from the clonal’ expzmsmn of a smgie B ’
" : :ccu all ceils compnsmg a B-cell ma.hgnancy mpresses ) umque 4 pmtem H{:nce ‘ a
R zdmtyplc protem should seTve as an 165&! target for unmune—baseci therapy of any B cél}

o mahguancy, such as lymphoma or Ieukerma

: Passive Immunatheranv

20 - Early lmmunotharapy Strategms focusec! on the use of monoclc;na’i ant1b0d1es
- agamst turmor-specific idiotype (anti-Id MoAb} This approach resulted in tumor
o z‘egressmn and 1ong-lasimg ramnssmns in several patients with non-Hcdgkm & iymphoma
, Hawevcr many patmnts expenenccé eventual relaps& (Mitler er al N.Engl. J. Med,
- 306(%): 517- 22,1982 Maloney et al., Bfood 80{6} 1502~ 10, 1992 Brown er aL Biaod
25 73(3):651-61, 1989; Brown et al., Semm. O::col 16(3} 199-210 1989, Meeler ef al,
| Blood 65(6):1349-63, 1985, | e
OIxe dxfﬁculty that arose in the stuchcs descnbed above Wwas that cells of a
-mziignant BorT cell lymphoma could alter their cxpressmn of their idiotypic |

o : mmunoglabuhns orT cell Teceptors. Two examples of this were described in some of the .
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surface T cell receptor (Maecker et al., Jirn,nunol. 141:2994-3002, 1985), and this was -
confirmed for B cell leukemias in an animal model (Stevenson et al., J.Imnuatol. 5
130(2):970-3, 1983). Other studies demonstrated that that there is |d|otyp|c variation even
within a given human B cell lymphoma (Berinstein et al., J.Imrnunol. 144(2):752-8,1900; Levy
S, etal., J. Fxp, Med. 168(2):475-89 1988) Such mutations appeared responsible for the
decreased effectivenassiabing ti tein Taoetal.,
Mature 362(64M) ;5511%3% 35 tC}?’gen etal., J’I?n\é‘rgr%u%ﬁlﬁgg? % Eé% Tiﬁ%é@%%%%ﬁy to
avoid this problem i§ Via the Generanon ?ﬁ?ﬁ%@‘ﬁ%‘ﬁ%ﬁ@mﬂ%ﬁ@éﬁlwﬁmm@wmofplc
protein. Caspar antrfer T selarseptoriidetiver posNtiBbRE!, ndiyesonabentibeslyhesad,therapy in

2 mause model sysiamneasuntthaliplocs 90:A999:108 A0 pse alhors vaccinated a

mouse using i |ot n IS non-Hodgkin's leukemia patient:w otﬁ'ad relapsed
- following succgeiss¥ m%’i%bg%ﬁ[ c?fﬂ%&ﬁﬁ*é@?ﬁ“%%@ﬁﬁfﬁ?&%%ﬁ%m%svw
~ recognized |d|otyd@%&?@h@mkﬁnﬁitbmﬁt@maﬁmemdfalmamt‘siﬂf(@rﬁﬁl@w% '
generation ofpolyelesd, mmgdwqggpngg(gpgg@g tﬁ,glge idigtypeafa s%g%%&ar m horr%aeor_

leukemia-would reprgss ver.monoclonal antibody crng

| se%;man m{n%:ovement ép
sufficient-quantities .o Fotein (6 1or A VLR Ani MprdaeetBs Wﬁﬁf*‘ﬁﬁfrﬁfeﬁédﬂs a
significant burden 9P & W(ﬁ&%@%@iﬁﬁﬂiﬁ%lﬁ@@%ﬂ%dﬁmﬂﬁmmmmgzmmymay avoid
. the phenomeiton mgty.ﬂatronal escape: Seen with" 25-passive immune strategies, Stich therapy

- has the potential to-gengfate ; roa response and thereby recognize the
heterogeneous tumor call por?p%tron aﬁ eanr}iésewgo)‘&ergf%'eat”?’ﬁ@ﬁ?ﬁf‘c?ﬁﬁ/ﬂ%ﬂ%@nve

"|mmunotherapy Iréglﬁ?‘?‘ﬁdﬁﬂ‘}ﬁ%fﬁ%‘m’&ﬁ’éw |ﬁmwémmmm¢mmt&m£werved
"self antrgen exprmﬁgﬁ@hﬁ}aﬂhbaﬁymmwghﬂdmwﬁygmmwﬁggg;a@;bggns o

- expressed by tUMesS R NEIHIRMYNQYERS . 14,10 the Tnstantinvention, the unique specificity
of the immu %systerglg as, been adaps'te to0 ’%’?é“%”t“é 2 Iaﬁzﬁ?&%?r‘f‘éé%ﬁﬁ’iﬁmﬁgféﬁﬁh%ntlon

the DNA seqtienc&’® %ﬁ&ﬁféﬁ‘éﬁl&ﬁ%ﬁﬁé%&i}ﬁ@ﬂ&ﬁ%ﬁ@@ﬂb@mbms cloned -
using primers dermbbd'rdhmpe %ﬂ&bﬂﬁﬁﬂ@&lﬁﬁﬁ;ﬂ&ﬁﬂ&iﬁm&y@ﬁ@m%@%ﬁ%{m from

Imnru noglobul m Qﬁ;ﬂmﬁe original tumor and all variants. Therefore, ganerahon of polyclonal antrbody
R ' response SP%EﬁG to the idiotype of 2 B cell Iymphoma or leukeria would represent an
. mprovemcnt aver monoclonal antr,body therapy Producmg sufﬁclem quantxues of

o EQ - pmtem tc fm’ 1 vaccmauan 1o produoe, polycional anhboches is a srgmficant burden of thls -
Lo ‘appraaeh ' : T e '

I : Act:ve Immunatheraml _ _
| e Aahva mmmeﬂwrap y may avold the phenomennn of mutatmual escape seen with '
- passxva 1mmune stxategzes Such therapy has ﬂm potennal to geuerate a broader i 1mmune i
- 3 _response and thcreby recegmze the heteroganeons tumor csﬂ populatmn that can arise
L -ove:r tnmc ‘The ::hfﬁcu}ty with active mmunotherapy lies i in r:onvmcm g the patient §
o mmune system to react agamst a percewcd "self mhgen” expresaed by the tlmmr A.s |
; wﬁ:h xdmtypxc pmtmn, many of the antlgens exprassad by tmnors a:e weak unmunogens
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5 together with a constant region primer. Typically, this process uses one of several suitable
cloning techniques such as PCR. These constant region primers, in combination with one for
the VH region and one for the VL region, may be used to clone the variable regions as a 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 utfi a, S' 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 / CK'VL/ C,,, VL /1gGyl, V H / IgGyl, VH / Cr, and VH / Cx. These chimeric
proteins are produced ik msemta@eﬁsmmg&M@@m&uﬁﬁ@%&eﬁﬁ&@ém@ﬂ@m&%@m thus

comprises a portign,afAvadable-(aiag.fammsan minagighulin, n ABRRE o paent

~and also. comprlsg1 ﬂt’z%ﬁﬁon of a constant region from a source e pa gIn :
- preferred embodiiier EFERD tﬁ%@ﬁﬁ'ﬁf“&ﬁﬁ?ﬁ"é’éﬁg’rﬁﬁf ‘?’éﬁ‘i"éﬂ@a‘ﬁ%“%@ﬁ@é@ %ﬁ?@FlZ
~ cells. However, oftiet $o i eebofraiimignogiobmily chiigtont! tegipingenagobugyeaised. These

- chimeric- pl’OtSIﬂS@g@}{&fQﬂ{EmﬁQwQ@egm rﬁfﬂ?'%}ﬁ%aﬂ&oﬁﬁ@&%@@ﬁéﬁl{&ﬂ%@ HN SYREEMS

for producing |d|ot¥dmc eins and wﬂ% § excellent iImmunogens for use. in vaccmatlon

protocols. The présentinvention His i PR AOEFA TSP AR SHBETy L frakirrtivntiteeel
mediated: patholofjfetaYireginpirmion EuisctseeiThmin e ntu e take bevantigraiths «

unique cell surfa@@mw@@mm ﬁi&@?@aﬁ&:ﬁs&%‘%}é@ié/%b‘ﬂ %@gu @mologtes :

- and are‘prepared in.a , lent-specific Jmanner. Suc nes rov1de 25. equ|S|te selectivity .' )
by being tailored t&°the ri}itlé & EFmI& %‘ct%w%ua?ﬁgg%%% L8 ISt He S vERtBatient. The

~-novel bacuIdﬁrus?ﬁ?géﬁeé‘é'm%@(ﬂfésﬁ%mmaﬁp%rﬁmﬁmmmefﬁﬁkﬁwmd B
production of funmtganﬁhmﬁgmmﬁﬁ &EMM%MM&@W%Y&M%%lg his baculovirus

- expression vector, d h aj nly.t gene-specific 30 primers were -
" needed.to ampllfyllgé%?n pgli?)o?%nn%u dy vérleﬁxy \géo;;ﬁné‘ﬁg"b '&S%‘%ﬁ%?&n\’ﬁé CI‘S Wéi&essmn
-+ .as human kappa Tt ehEiFria NG At hoduset raineFnelinedipotatiooviis h@i&folugﬂus o

__secretary signal sefHenges-whieh direated:the-heary Moo 1 G SEArSIRY
" pathway, weye inco ]Bculatltred for the%p%'% gssion of Iar e amo 5Pts of active - |mmuno lo uI|n '
e

or shot SefiTer e g?Flréls %ﬁ%?%ﬁ?giw ﬂomamme '

: ‘from msect cells. ]?ﬂls vector shou
. - pther than the patlent In prefem:d embod:ments, the he.avy and llght cham constant

N regmns are demrad ﬁom 9F12 cel!s However other sourcas for :mmunoglobuim constaiﬁ
o 'jregmn genes may be uscd Thase shnnenc protems are prcdxcted to. be more efﬁc;enﬂy
o praduccd than usme emstmg systems fnr pmducmg 1dzotypm protems aucf W111 bs
20 exceﬂent xmmunogens for use in vaccmauon protscals _ RS
The presem mventmn ﬁlls the grea.t demand fcr am affectzve traatment fo: B ceil l-
mechated pathologes and autoimrmune ﬂiseases The mvenhons take advantage ofthe .. |
'umque cell surface a.nngens present on the surface of B cells mvoived mBcell
- pathc:-io gies, and are prepared ina paﬁant«speclﬁc manncr Such vaccines provide o
o '.25 'exqmsm selecnvxty by bemg ta:loxed to the markars umqu,e to the pathogemc B ceIIs .
found ma gwcn patxcnt R o _ ,
' " The nnvel baculovzmshnsect cell cxPrassmn system has provcn effectwe for the
_ 'efﬁment productmn of funcuonal annboé;es for unmunotherapy from arzy given pat:ent
~This baculovirus axpressmn Vector was des:.gned such that Gnly twe custom gene-spacific

30 pnmers were n&eded 1o amplzfy any pair of amt:‘oody vanable regmn,s for easy subclnmng
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5 kappa light chain variable region (Vt) in frame with human kappa constant region and
secreted via the human placental alkaline phosphatase secretary signal sequence; and any
heavy chain variable region (VH) in frame with the human IgGy7 constant domain led by 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 Vit regmmnﬁdxmnseqmahﬂmmamﬂ@mMacﬁﬁﬁﬁtaﬁktﬁfg%@%ﬂaﬁﬁ@ﬁé%&@mﬁn Qeman
placental alkalln% &gt&%e g,ecretaliy signal seq &g}é;e alon h any heavy chain -

variable region (VH in frame Wit the AuT Qaﬁnlcﬁéi)‘}" MR LBR s YSa s th e e fhee |
ntelittin secretarf%?ﬁf?é}fE%E‘ﬁ@h@@rmm@m@@néﬂeamm oﬁmpnhtamfamvelther from a

monoclonal cell’ Iimmtolgiafwﬁﬂsbﬁm&agsﬂﬁi'%@W@Bﬂéﬂ&iﬁ%l&isé?@l APnaas !Jéés%%rfgi?ed a

S
whole huma@ 0GR RLIORMI T, |s vec two Si clonln steps.: Additionally,
different in munog o%ul%%/ %}é ?ﬁ%‘f dr?‘%ofbt@ e %a/gpwgn @‘Kieglgﬁﬁ??dlgM IgD,

IgE heavy chaing*opied ﬁf@%@mﬁwﬁt@m nlssplhmme"@dr@%yal Pagtifresmaadenpesides
_those signal Seqﬂmadﬁﬁ@ﬁbmeﬁl&r@ﬁ}m dastaAnhinNeRlinn WY, USRAIhLSRETEIRY Siana

- sequences such das the nous 20 secretory sequences asso |ated with the

‘immunoglobulin §& ﬁzgge Wﬁ%ﬁg‘ﬁaﬁ%}%ﬂ%&&@ﬁ% fyseme Grdwmbii Habt sheiwould
"be able to selectwmwm@M@mm&@emm bl et this @ﬁg@ggﬂto

produce equivalesixésuliségioa MM ADYRRILAf &%ﬂ&’@&)ﬁm&%ﬁ&%} JoN S35

| -subcloning.-In sc]ﬂme '”SE%Q%%% l|z atjon of the baculokus system tor eexpreSS|on of 25 |

" biologically active proteins ha BeiER B e MeBnAsAtsretaiSmRy Sominney
“recombinant proféis Wﬂﬁ’&ﬂe@ﬂeéé’sﬁ\ﬁa @mtewiﬂtlmmgmdwﬁq’h cdnsarddsraicEAyIRNt

_solubility and prq{ﬁw'g@ﬁggmggg&& Qunteted with t S| fr ombinant protelns in
~ insect cells, bac owru% rgfer vectgtlj%sy\é\%ere eveE) e(ﬁgrt % %n%n LEREON of -

~ biologically actlv RRLRBere st %lﬂf&@?@%@%@ﬁ%ﬁ#ﬁ%ﬂ%&hﬁmﬁrﬁe
proteins frod? hos@ﬁmm@a&a‘amshr}mmp& mgc}m frnctional: IS0k et leader

N ‘—seQUences dowrkggggﬂp g the %%XFS%E&[%% &p%ﬁéf!é%%&wgséggn of eDI]iI%Igr sequences

resulted in the synthesis o rotelns contdining directed
the recomblnant%@ié&%&h@&écﬂéfmﬁ@&t%&ﬂﬂma&m&l amgﬁai%tﬁ&eﬁewﬂﬁm@s were

both tested to m@&@@ﬁiﬁa‘%@@f%@ﬂ %@@@W@é&ﬁi&rﬁ@w@ﬂ sequences descrzbed supra, the
T mstant mtfentmn may usa other sacretory slgnal saquences snch a5, the endogmous |
‘ 20 : secretory sequences assom atad. thh the 1mmuneg¥obu1m genes denved from a gwenl -
' o "pat;ant, Addmenally, one of skﬂ} m the art wauld be able to seiect ssveral different ,
- "_pnmers that could be used eqmvalen,tly m tlus system to produce eqmvaient results to i |
e amphfy any pan' of annbody vmable regums for easy subclomng ‘
: D Y some mstances, utilization of the baoulovxrus system fer the cxprassxon of
25 hxologma.ﬂy actwe protems has bem hampered by the mbzhty to e:fﬁcmntiy sulub:hzﬂ
) .':recombmant protems w1thmxt exr:esswe pmteoiyuc dagradatmn In order to carcumvem ,
e " ) __fsoiublhty and p‘roteolyszs probiems encauntered thh the expressmn of reccmhmam
B rpmtems in msect cells baculevmxs transfer vectors wera developed for the efﬁcwnt
L . secretmn of bmie gmally actwe protems These vectcrs that facxhtate thc secrenon of

N . BQ ‘ recambmmi pm‘tcms from host i msec.t cens are constructed byi m,se'tmg ﬁmctmnal

6.



5 from insect cells. The human placental alkaline phosphatase signal sequence (SEQ ID NO:l:
- ML GPCMLLLLLLLGLRLQLSLG; DNA sequence is SEQ ID NO:2: ATG GTG GGA CCC TGC

- ATG CTG CTG CTG CTG.CTG CTG CTA:GGC CTG AGG CTA CAG. CTC TCC CTO GGC)
and the honeybee melittin. S|gnal sequence (SEQ ID NO:3: MKFLVNVALVFMVVYISYIYA;

'DNA'sequence is SEQ ID NO:4: ATG AAA TTC 10 TTA GTC AAC GTT GCACTAGTT TTT
ATG GTC GTG TAC ATT .TCT TAC ATC TAT GCG) have both proved useful for the

' secretion of numerous bacterial and human proteins (Mroczkowski et al., JBiol. Chem,
269:13522-28,1994 and Tessier et at., Gene 98:177-83.1991). To tailor the present invention
to a particular pahmﬁtmtwﬂmt@mmﬁﬁﬂvﬁa&a{mlﬁtﬁd]ﬁlﬁhﬂ&wﬂ@ﬁ&w IeReseRsRENGihe

. unigue antigens, m@fg&ﬁ%g&gﬁg@gj@gg&&gg a§$9§9u%@ﬂ9§.£;§1rg Nis J ? ly be acc mpllshed

in-a number of different way sa vailable to one ofskill in the art example = reé‘%ntly

- developed methotfHHEFIASASET T Wé%@é@a%ﬁﬂ%@t%ﬁﬁm@ﬁ&ms diwstend
- baculovirus/inseciest lesqgr@gsl@fwmarhemﬁswam mmﬂgsdﬁﬁ&éﬁp&hkfﬁbm@fmmg
production ofg‘un@&pﬁk&p&@gdmm jnomherpRy ggﬁ:ﬁﬁ:ﬁﬁt%ﬁzgﬁi& E éﬁ?ﬂgatlon
.. Serial No. 60/24 I)\é%éﬂéeéké’irl;:%pressmn Vectars for “Production of Recom mant
“Immunoglobufin"y. Exp RSO WS P RE R ERIO 2y AER GTIGWs the
~ production of Iarg@%‘é‘ﬁﬁﬁ@@%ﬁ@@ [OEcEN éﬁlﬁ/é’?ﬁdﬁ@%ﬂ?@tﬁﬁﬂi@@% A6G drabAacks
,assouatled W|tf|1| pm@mam@e@@ﬁ&&?ﬁi%&&%@@%ﬁﬂ@i%ﬁ&%@gmml o Calions 19625 uTllr;g
“mammalian ce enes fr e human cell-line
9F12 (ATCC#llﬁ&W%h produces & Fg‘%g% TGEme &h %%%gﬁ géaecm‘c%r“%étgﬁ"ﬁs toxoid, -
- were clonedifito 5%@&‘%@1&%%@5’#@@5@@3&6@9&% FHASERTIAAHTIMEEMHCHIC
:Immbundoglobulrn WwAS nﬂmimdhawﬁdqﬁuﬁztk@&mwwaﬁmﬂﬂ%d ﬁ@%@gﬂ%ﬂ%’ﬁ%ﬁﬁ e
~antibody: in SDS- ed.30 ectcells
was glycosylated. %ﬁ%ﬁﬁ%ﬁ%%%?%ﬁ%ﬂe Mg%e'l-?é%br%’ %%Bl”lfl stigraég foiRIE
expressed antlbo?i%%?é dg?z}mlned to be‘identical.and productlon Ievels were determlned to

.be approximately 5-10 @gtmmrﬂmlpﬁle:hmﬂdmmmgiﬁxﬁqlmiéﬁagmea;ﬁﬁ@mmwecmc
epitopes of the Pé{&'ﬁuiﬁ{a%@ﬁ@Ecﬁ%%%@édﬁ%%@%@{&%&%&é”a&%%t BestselEvaaggtc

' 'englneerlng

- those antavens Th;s ma,y be accomplished ina number of d1ﬂ*‘erent ways avaﬂahie to one
of skill in the art Fcr ex ample a recentiy dcveloped methed that is adapted to the needs
" oof the msta.nt mveutwn uses a novel baauiovarusfmsect celi exprcsswn system and wes
o " ? recantly deveioped fm: the efﬁcnent pmciuctlon of ﬁmstmnal anﬁbodxes for mnnunotherapy :
S (see U. s mesxona; Apphcat]on Serial No. 60/244 722 entlﬂed “E}.presswn Vectors for
) Pmductmn of R.ecombmaut I:mnunoglobulm”) _ Lo '
‘ Expressmn nf re:combmant proiems asmg the bax:ulowms system allows the
oo pmductmn of large quantmes of blologacall‘y active protems Wltbout many of fhe  ~
drawbacks assomatcd wuh protams made § in bactana, and aiso avmds the comphcatmns of
25 nsmg mammahan z:ells For exampie the 1 m‘tmuno glebuim genes ﬁrom the stable human
o cell line 9F12 (A'I‘CC#EIBS 1 ’7‘?} wlnch producas 2 human 1gGl/x annbody Speclﬁc for
tetapns toxold were cicned int a baculovzrus dual promoter expressxon trausfcr vector,
' {ntact IgGlfic nnmunagiobulm was prodused in msect ceils that behaved s:mﬁarly to the ,l
‘mammahan azmbody in SDS-PAGE analys;s and "Westem biots The anubody produced
30 by msect cells was glycosylated 'Ihe bmdmg aff'mmes of pursﬁed Mab9P12 apnd punﬁed
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.5 These soluble recombinant irnmunoglobulin proteins containing patient-derived particular
‘VHand/or Vtregions can be used as a therapeutic composition. When administered into " the

~ patient, it would specifically induce, in vivo, a cell mediated immune response for altering the
B cell mediated pathology. This technology has also been applied towards the rapid.
identification and cloning 10.of patient-specific Va and V p genes expressed. bya T cell

lymphoma, then mmsmmheeedaaﬂam@ea&%ﬁ{@ wﬂgﬁéﬁ{ﬁmlﬁﬁ%kﬁﬁﬂsnm%t cells

(see U .S. Provrsrs}r ébé%g zahgrg Saer}al N%{ 05/2’1 6, 13?1 entitled "Method and Composition for
Alteringa T Cell mgrat %’ EV GBS pPgénced by this method were formulated

and used to induce antﬁmwpm@mmmmmmtawmmmmm@mnt 15

specific fashion. Tﬁiﬂn@f@vaﬂ%féﬂ%i@fs'@ﬁ%ﬂ@u@é& 1%&%91%@5@%9%%%

‘composition ?rn\éeso to m%dul teaBc Ot edlatted pathal gﬁyFAco Bbe&nd which

alters a' B cellpa er{:ﬁlgngomby a numper o pglien’tralc?ﬁteac S Fyiseng

olo

~ antibodies drrectea'!aﬁngﬂy 3@%@%%@#%@@%%&@@@%%@@&%%@% 20
inducing apoptosismipihenBicedsinyetvedin Mdammxwﬂm{éﬂiﬁgdfﬁﬂhﬁle%%%%}d '

- division of cells of; tﬂ%& Ihg@fﬂg@%} %g&%ﬁieg%cell -mediated immunity directed at the cells of

the B cell pathology, or o erwise' in activity of the: pathologrcal B cells. The exact

" “mechanism that causes?’l’fé%‘ﬁ‘é’ﬁé%i’h??e%ﬁ herierietdaTFisdb pEpidrfiifsetion enderiation in

- theB ceII mematedfpathﬂqgﬁﬁ%raﬂwgmm@mmwm&ﬂmaﬁﬁm%%ﬁ%d|ng the
“inventive molecules or com‘gﬂgbsrtrons The term "B cell mediated pathology" or "B cell

- pathology" refers t3THESE” ‘“’e%f" Ade {%Pr3’%"5?‘5?1%WS%“fﬂéﬁﬁ&bﬁﬁ?Y@WBﬁon or
_-activity of B cells. kpppmﬁenrememmnmms thstRicalcheristatbpptbiaogyiarieetl

 lymphoma that ressilis,ram {TARRIGE @%@&h&f@%@&%@ @%uﬁnﬁeﬁguryam&%mﬁ%@re d'ff'cﬁ't |

. totreat 30 effectively with the current -avajlable medical methods. Other types o “cell 18 .
_-pathologies WthhW&W&dﬁfgﬁﬁ%‘ﬂﬁ%%ﬂ e PR SRRt AR Bt B cell
leukemias, mmtrplwmelm and some non:Hodgkin's lymphomas. Other. preferred :

- embodiments include a greYWiRY* awﬁ)gewfmw%@§%@&Eh@&%\é@@&%ﬂﬂ?&§i&%&%ﬁ -

t |mmune dr ea her u tem, attacks the host's own tissue,
,au 0 S %%hevynven on% &tea cnlmm 1ate %a ology A compoux?d w?neh altersaB

o "cal! pa’zholo gy ma'y do so by a nmnber of potentsal mechamsms, mcludm ig ransmg
a  : :_axmbodms mrected a.t the ccmpound whmch m tum deatroys c:e,lls of the B cell pathology, ‘
. 20 mducmg apoptoms in the B cells mvolved in the paﬂmlo gy, mhlbﬂmg ﬁlrther growth and
o .'dmsmn of cells of the B cell patholugy, mducmg ceﬂ-medlatcd ImmUmW du"ecte:d at the
' !'ce'ﬂs nf the B caﬂ patholngy, or otherwlse m'mbmng the actmty of the pathologxcai B
o celis The exact mechmusm that’ sauses the altmatmn need not be detenmmd bt only N
_ i tlmt an alteratnon n the B cell med:ated pathalogy occus:s by some mechamsm as a ,
- .25_ . consequeme of addmg the mventzve mslecules or cemposxtmns ‘ .
'I'ha tenn “B cell medi:aied pathology or “B cell pathology’ ? refers o t.hesa
) 'chseases and condmons that arise from i mapprofpnate rephcancn or actmty of B cells In
. o preferrad embodrments the B cell rnedmted paﬂmlogy is aB cell lymphoma that IBSUJ’ES
g : L from mappmpnate rephcatxon of B caIIs B caii Eymphumas are difficult to treat
-_3{} . affectiveiy mth the cu:renﬂy avaﬂable medical mathods Other ‘ypes of B seli

is8



5 such as multiple sclerosis (MS) (Warren and Catz, Mult. Scler. 6(5):300-11, 2000), systemic
lupus erythematosus (SLE) (Zhang, J. et al., J. immunol. 166(1):6-10, 2001; Odendahl, M.
oral., J. Immunol. 165(10):5970-79,2000), anti-Hu associated ' paraneoplastic neurological
syndromes (Rawer, S. and Kaiser, R., J. Neuroimniunol. 111(1-2):241-44,2000); autahnmune
- hepatitis (As) (Ogawa, S. et al., J. Gasrroenterol. 10 Hepatol (1):69-75,,2000). Other candidate
autoinmune diseases for treatment by the present invention include rheumatoid arthritis (RA),
myasthenia gravis (MG), autoinvnune thyroiditis (Hashimoto's thyroiditis), Graves' disease,
inflammatory bowel disease, autoimmune.uveoretinitis, polymyositis, scleroderma, and certain
- types of diabetesethhlsgisredusit irednriappriprishosplisatiomfitunidisbaiselradcnnd stie the
- disease, but insteahanbhiBSramgliorgin e, MRS HIRIENT | pReTOrE 0 Akl the

immune system of f an,or org%ngc%{i/gglch IS |nvolved J{.r%the moral immunity in norma .

- functioning ofaorganlsm SR tha T RBTRS, éjsgsés@éﬁ ?ﬁ?ﬁﬁ?’é&lﬁﬁﬁ%@gy) B:
cells are white bS¥riTeBHE-HsTR T&IBH %hqsmmmsaﬁmm@t@%ﬁmbamtme,y are

. e 'ﬁm‘ﬂﬁ?ggmp e momegprodcton
‘ "recognlzed as abr?sg rm % b%xgo %ﬁéﬁg oA commUn‘?’mf?f’f é%%%gﬂgé ?8069 treated
~ inthe-présent m@’?ﬂ%‘ﬁ‘ W&?écfef*f?@‘d*ﬁy1&?1%?3@8?@73&9‘?%@%%&@%@ cells..25 The

-term "patient" reﬁmmmgamwgammﬁgzml eRdcbnkirgalinest dof H,aﬂ;aij"m Lwyem;m@;spemﬂcally,
~aBcell Pathologmth%%m%&% t%t@atﬁﬂﬂ&éﬂ%ﬁm%%ggé %B”JSP' Faglinical seting -

“with a partlcltllar mptom % é) oms suggesting.t T treatment with & tharapeutic
agent. The ttéat é‘?ﬁ‘%ﬁ?f ltfrar @be%?ﬁﬂ?@@&@ﬁ@ﬂ%ﬁ%%&&réﬁmm it may be
-experimental. In mﬁarmmmmmmm:mtm maﬂwagrmlpdmgaa@mﬁtﬁ@uch

. as dogs, cats, pl%ﬁ@tﬂ&r@ﬁﬁ%@?&tﬁum{@e&{% RBIIGE gxfeﬂt‘éwr%‘;%ﬁ |

embodlments the patlent |sa uman {%?tlents diagnosis. 19.can alfer durin ecourseo

" disease progression. enher spon NGRS TER S SR RS piRre e giifen or
treatment An "or@’éﬁﬁlﬁ#ﬁ%@ﬁ‘%@&@?@é@eﬁr@nmmlﬂmm éﬁhetitemmmlhdémsmammls
- 15 amehoratc the symptoms. - : ‘ . _

7 The term "B cell" refersio a celi of the | immung system 0f an orgamam whmch is
. lmva}ved in thc humnral munumty in nermal fum:tmnmg ofa organism (Le one that is not -
| - ‘ expenencmg aB cell medlatfzd patholo gy) B celis are whlte blood cells that davelop from’ ‘
) | "'bcne marow and pmduce ant:bodms, they are aiso Lnov.rn as B Iymphacytes In gcneral,
L2 B cetis are celIs involved in a.utxbody producnon inan orgamsm ‘ ‘ _
o Ths term ”pathclcgy xefers to a state in an orgmnsm (e [ éhuman) whlch zs ”
L recog:mzed as abnormal by members af the medwal cummumty The pa.thoiogy to !:;u:
. treated in the present mventlon 13 chamctenzed by an abncrmahty n the ﬁmctmn of B '
ce]is o T .‘ . . ‘
S 25 | s - The term "pattent" refers to an orgamsm n need of treatment for & pathaiogy, or .
more specxﬁcaliy, aBcell patholo gy. The tarm refers to 2 hvmg sub}ect who hes
| _presented ata clmmal se:ttmg WJ.th a particnlar symptom or sympt:oms suggestmg the need
for treatment with 2 therapeuttc agent. 'I'he t:reatmem may either be gene,ra}ly acceptcd n
| the medzca,l commumty or it may be expcnmantai In preferred embodzments, the pattcnt |
C30 '1s amamma[ mciudma ammals such as dogs, cats, pigs, cows, sheep, goats, harses, Tats,

' and mice. In farther preferred embod:msnts the pattent isa human A pa.tmnt’s dtagnosts
19



and, most preferably, humans. Preferred organisms include mice, as the ability to treat or 5

~ diagnose mice is often predictive of the ability to function in other organisms such as 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

seqmens derived fiom 2t UOAEIPALALDIEINS, The I seaments,of he himerc protei

must be derived from beterologous proteins, tha |s & segmen ﬁlmerlc% peptide

" do not arise from ﬁ?é‘%%?ﬁétﬁmwﬁfwméﬁéﬁ?ﬁ%tems of the present invention include
proteins containing portianseaéatien tande ¥kingle giivehan- BN CBORHD M EhaiNmbEAR not

. .comprise the entirg,& region Af 056 chaiks.as faund.in the Il clone &ro hich the VH or
VL regions is gerlved 15 I?urtherrgore the VH or VLH%B%%r? ﬁ%’ﬁﬁﬁasu r%iﬁ%ntlr%a‘v%trrlable

region, but:do&s ifiamae BSUSRYS Béeﬂgﬁ’%"éﬁ‘?ﬁ‘hﬁ@h@ FaRglion SeotbmiprREASTY Bteies of the -
- present inve ntionvmasnal SYhiegiuderpt otgini i wibiick Mﬁ%ﬂtﬁﬁfaﬁﬁ&f@%ﬁlb{ @egalIing

protein has been saplaced aﬁmﬁ&ﬁgw\@'&@%mg@%eﬁ&% R, gm 8 t{éﬂh “ag Seqment.

 This includes replacirig %?P%j onstant region derived from a pati "Constant

20 region from a different’s %&?&Elﬁlsﬁ%ﬁﬂﬂaé’ﬁﬂﬁﬁd‘ﬁ’éﬁlﬁﬁﬂﬂﬁsmﬁt regions in
- which a'segment @PHWM@MME%&%MW@:&WM1aﬁﬂgmed1ﬁ‘ﬁmi(pfﬁaiﬁlsthﬁtelS =

partially or erirelyssaanmad el d:ilaasRmH MNRR s IAR808 ﬁg{é&%g&m%}%{é%? Rigin af the -

instant invention will not be ﬁlae c§ame as theﬁ% g for the immunoglobulins, which™ océur

naturally in the patle% e gere Tor e RS W?ﬁﬂ%%ﬁﬁﬁ@ﬁﬂ%b@@?@ﬁﬁﬁ
“naturally occurrmg}’ﬁ?ﬁ@félﬂffb? Wﬁ%ﬁ#ﬁ@mﬂmﬁ@m@mgm@myﬂmwtﬂa@w VYength |

~_immunoglobuilin 9%@%@6@%&@@6&%%&@%&%%udaﬁ,@séi{ﬁ@éa%%ﬂ@ R dap isolated

.. from-the patient, o (aé‘qth nuclei id encaodin the atlentslg 3_constant region
_will- differ from- the 15 fngne %%ne Qﬁ fife expr% é'ﬁj\?% fefFﬁ?”ﬁ%qE‘ﬁ‘f “polypeptide,”

and "peptidetare E@@W&lﬁ%‘(ﬂ;t@hﬁh%%ﬁﬁ@ﬂh@ﬂ@ﬁé e redisbiorégiagivet defers to'a
proteinas it is lsolﬁqtﬂﬁhﬁr%hWQ%m?&% M%E@J,Béx%%‘?lﬁmfﬁ ﬁ%%&!‘&%refer 10 a protein

asitis found in nature vgglcg I elncﬁr)(gt y:a gene that' has not been mod egﬁay the use of
- recombinant technlques AN f’\?énf) ote ﬁﬂrﬁ%%?’é’?%aé%%ﬁfé}?ﬁwmwﬁﬁ@ pptein

' synthe3|zed in nat}gﬁ%bephéag@ced wﬂh an equwalsnt naturaliy or non-naturaﬂy occumng segment. ’I‘kns
. , -. _ -". - mcludes rep]acmg the Ing consta.ut regum denved ﬁ'om a patlent with the IgGI constant '
_ B 20 ) regmn ﬁ:om a different sam‘ce and would aiso mciude :mrnunogiobuim constant regmns in
e "thch a segment of the prot::m has been replace;d Wlth a lm.k:er, segment or domam that | J,s
PRV parnally or snhre}y manmade In aiI cases hc;Wever the gene for the ch:menc protein of
l-the mstant mventmn will not be fhe sarite as the gen& for the zmmunoglobzzlms which -
. occur namral]y in the panam Tha ge,ne for the chunenc pmtem wﬂl be d:stmgmshable
S . 25 from natu.rally occurnng protcm for one af the followmg reasons: (1) it will not be the full o |
) length 1mmunogl0buhn gene or cDNA from the pauent (2) it will be 2 different subtype .
- ‘than isolated from thc patient, or (3) the nucleie acid sequencc encodmc t‘hs patient’s Iﬂ(};

S constant regmn wsli dxffcr ﬁ‘om the G, gene usad in the exprcssxon vector,

The terms pmtem, ” “poiypeptlde,” and “geptxde are used herein mtcrchangeabiy -



5 terms may also apply to proteins which are produced by biological system such as the
bacoulovirus virus system of the present invention or by the culture of cells derived from
patients. A native protein may alternately refer to an |solated protein which has not been
denatured. The term "native' may also refer to the manner in which polypeptlde 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 maybe found only in pathological B cells from a single patient, neverthel_ess, this may
be copsidered a naturaImertmagrpﬂgT@mmIﬂh& terms"segmaﬁ'mf@%l ﬁﬂ@@ﬂi@ indicate
apolypeptude deriygd fgg%mgc@m g@p&e t@% Qsotelg ed for th himeric

proteins having a- lena%ﬁmjess than the full- Ien 87ﬁgolypep W

rom WhICH it has Bech ddtived. It
is undefstood thatSuch- SedATBRHSEHIA FaRIR %@%F@eéﬁﬁ?ﬁmwgﬂﬁ%ﬁ@ﬁ%fhe native
" polypeptide. ExaRtplesotiunhyetkined mhaiaetdristicseinntutle: dimisigavihananioedy

- specific for the native Wﬁ@@ g&ﬁp@gﬁg Mﬁg{mg&;gﬁﬁ%nﬁﬁ "\/s" %uc?l A refer to

the variable regio S, of the Qolxpse i ins of immuuoglobulin cu es or nuc Sic acids

e
encoding such-po ypeptldm e ERe W@WW@“Q%@&&@% THE kRGBT e erms,
The exact sequerﬂ?é%fsa%&ﬁ%ﬁer%'grmﬁy@éimmeb@qﬁem@tedom mrahb&ﬁﬁtﬁﬁ%Wy

. isolating the sequenamds.quRstian ke i Ansh Wed eoinnsisalaiet AN RRisHlat patients
- are.usedin the m&@@&llﬂvig{atlg 5 The exact §$D%]|aelnce of a kappa (x) or lambda (A) light

PL Ao S co 3P rEGiSHS: 3@3@75%%%ﬁstant region

~ chain is.determined: by clonal rearrangements 0

" of the light ch8in [5eeRD W%ﬁﬁ%ﬁ@%ﬂ%@@@sém:bfamdfm:smmmmwact
: "sequence of a hetystathai issdiitatioiepsh macloarhigar CRAOARISRSSAbIReLY HRGIONS, D
. regions, erglon%ﬂ&‘iﬂ@@:ﬁ%&ﬁ%@ﬁ@& {)Q%Ot}g@m}i cgar locus. fbﬁddr opal sequence

" variation in the variable 30 region arises- from Imprecroion urrn%cfhe FEELPRBIAAISI process
and also’is generg?éﬁabi}e‘é%ﬁﬂ?f&%ﬁ%?@%%‘?éwme’%mliltréﬂrecomblnatlon -
‘- process The terns "VHThﬁ1e:a:mMm&hﬂlw‘pmammsnmcaeg@aﬁ@mga@qwa aoel M,

\ ‘regions: A segmegtiah thes @390%@&%%@@?96'@%8%% bstant a?&gﬁ ofthe V
' regron The’ term SU&S"%{}{P II" refer: % %E)proxrmatel 90% of tﬁle en i e reglon or
o e polypeptl e from which it has een denved Iy 1s understood that such

scgments may ratam one or motre charactanzmg portmns of the natxve polypeptrde
- Examplcs of such retamed charactenstms mclude bmdmg mth an anu‘body sneclﬁc for -
ST the native po}ypephde of am epxtope therﬁef T TR -

.20 E The terms g” and ‘V L refer io the vanab}c reg:{ons of thc polypaptzda chams cf
o _1mmunoglobulm moiecuiss, or nucleic acxds encadmg such poiypeptade cha;:ns One
o skﬂlezd n the art realizes the meamng of these terms. The exact sequence ofa varzable -
- regmn cannot be predzctzd and must be determmed hy xsclatmg the sequence in questmﬁ |

o .: The ‘VH and Vi rcgmns rsolatcd f:rom pamcular pa,tmnts are used an the i mstant mvsntwn
25 _ The exact sequenae of a kappa (r<) or }ambda (}L) light cham is detenmned by clonal
7 " remmgements cf the V. rf:gmns ] re:gmns and Constant region cf tha hght chain Iocus
_‘ (Thc kappa and 1ambda foci are s&pa,ra,te and dxstsnct } The exact sequence ef a heavy
_-Chain is detenmned by clonal remangemcnts of the V regmns D regions, J regmns and -
) 'Constant region of the heavy chain locus Addmonal sequence vanatmn in the vanahle .
‘3 ¢ ragmn arises from i 1mprec1smn dunngthe recombmatwn pmcess and also is generatsd by

somatic mutatmns suhsequem to the end of the mcombmatmn process. The terms “Vy!
' : 21



approximately 80% of the entire variable region. The portion of the VH and VL region 5 present
must be sufficient to allow the chimeric molecule to operate in the present invention. The
terms' VH" and "VC' 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 im munoglobulm molecules which are not encoded by the variable regions of 10 -
immunoglobulins. FHE et misoantentirmogiobs tinsemrratant tegibrhidyregamyefesdntneofENA

sequence encoding. e W uRAYiEbuy SesLaANIsaloRA KGRSBlaDY L Sonsiant region

‘includes the segments CL,.CHI, CH2,.CM3, and the Hinge region Immunoglobuihi types

include 1gGT1, IgGHE ﬁtﬁ’@%}' ?SG’F%“%%FPW@W@@W%IﬂfW%SVW“EﬁdﬁS@’aﬁd x or 2. light
chains or segmentpisizekiidpimoitregiobuliniio ngiant tegiportith sEgETenisdNRyeerused in
the instant 'nvgnt'%gﬂ%@?ﬁe%&@& §°e§mg%%ﬂ%g@§0}gqu§ %r Ll|| consta t region to

operate for the purposes of resent invention, for examp Ie or urﬁncatlon of the
chimeric molecule™ g tE‘Wro s Vs s oler W&%ﬁ%@eﬁﬁﬁmﬁﬁﬁﬁé‘%ntlbwy,
Functional derlvat;\céqufﬁmftg,wmmka{awmngﬁnstam region segments as described. ilrra,

" may also be.used: 20; T{lg E@ﬁﬁ"“ |mmun?°% bul n migre Onm}lgg tO% Iggg%%d alnG rgg%rfs toa

- domains of the constant region with. damains

structural element of the’ lmmunog|obu?%1 super

. conserved, repeaﬂﬁ’é"‘s‘?ﬂg& BRSO ﬁ?ﬁ%ﬁf@ @Pn‘fﬁ?éﬂé@lw :
Immunoglobuin’ dmmh&ﬁwrﬂhmmﬁwmﬁglmmlmmmwtﬂ@ ﬁmlmtegwthe T cell

he immunQglo inis'a

antigen receptor, qygg{{ %M&@@E@gﬂ&gﬁ % gqg%th&5 factorﬁg&gegﬂor with 5

lg domains), cell adhesmn molecules e.g 1tCD54), and "many ot Rers

Ramunoglobulin a8 SReASiHds PR o st ya b e FEgEsHAegiNe one in the

ﬁconstant region. TWM@WMmagﬁsﬂ@}mmmgemmqwmugm@ arhiauy are

found in 19G heav}éhgﬂﬂ'@ﬁdl}aﬁpﬁ%& %&@Vo% s%n%m L dfereﬁi mcelﬁr% %elrrrllgngtgg ?Qg? or two

e sucn as an-«

immu noglobLﬁﬁw GHERHE R Potst & éi‘ﬁ?&ﬂﬁb’&“?ﬁ‘%mm@%) %@W@@gt@@%ﬁ% may
have.different propmmmmgumh:ﬂsdamgima&@mmd{e&%&p'ﬁm R rdghabnlgiaa, tg163
|QG4 |9A |9A1 |Qe§é2m}>@e,{mlgg a%g.ﬁlf ﬂﬁﬁé&t%ﬁ&schnnmc moiecule via binding to Protcm G

W Pmtem A, Protsm 1, or appropnate antlbody Functmn&l dgnvaiwes of the
S | 'lunmunoglobuhn constant regmn sagmcnts as dcsanbed infra, may also be uscd
i e The tarm ﬁmmunoglobuhn fold” or mmunoglobuim domam” rafers tod -
: : ' stmcmral element af tha nmmumgtobnhn supar fmuiy The ernunaglobuhn domam isa
S ccnscrved, repcaimg sﬁ'uctura! dormain of appmmmately IlG ammo aczds f:ach
& Immxmeglobulm dommm; are foand m many protzm molecules, mciudmg
S | o antlbodzes the T ceH antxgan receptor c:ytoinne receptors (e.g., the p!atelamenved gmwth '
- . . 25  ? ‘ fasmr Teceptor thh 5 Ig domains), cell adbesion molecules (e £ ICAM IJCDSA}, and |
o many o»;hca's Two unmunogiobulm domains are found in each TCR; one in the variable .
. ‘rcgmn and one in the constant mgmn Two unmmmglabulm domams are found o '
A .antxbody hght chains and four are found in IgG heavy c‘hmns The prese.nt mventlon
contemplaias thie replasement of one or twc domams of the consta.nt region w:xth domams |

30 i ﬁ'om a different mole:cu}e, such as an mmunoglobuhn moiecule 0 produce a mudtﬁed

oz



and subclasses of human unmunoglobulins. The terms may refer to either the DNA 5
sequences or the amino acid sequences of the proteins. The class and subclass of an
immunoglobulin molecule is determined by its heavy chain. I9G and IgD are different classes
of imniunoglobulins; IgG™ and IgG2 are different subclasses of immunoglobulin molecules.
The term "IgA" may refer to any subclass of IgA molecules. In preferred embodiments, ‘it
refers to an IgAj 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 "1gGr3" refers to the heavy chain

~ associated with thﬁd@ﬁd}e&sﬁm&@mwmlggym%mgm{gpﬁgﬁgﬁm%% t@l)é 666% of
human IgG immypgglehulins- (Roitt et al., InmWeology, Mosby, St; Louis, pg. tg 3) 15

The terms "kappa constant reglon " "Iambda constant region;" "x constant reglon " and "k
__constant region" refer: tghﬁé%n%ml%@gl@ﬂ% deRafeh [R)atabintalid ] Joit) ntfe haihsstsat

remain constant Mnm@dh@ﬂ@ﬂ&dﬁpﬂ@ﬁ&ﬁbﬁl&tﬂﬂmm %ﬁiﬂﬁhﬂ&%@%%@ﬁ@er to either

"~ the DNA seqyengﬁ%@&@:@mnﬂﬁf nges ol roteins. | e embodiments,
portions of the |mmuno%lobuh light ¢ 8%%%1%61 Sbe%o rf)'tr‘l%lsedeil‘ri":‘a ﬁ‘ﬁ SN that

" contains amino atiaEEIRBIE ‘?ﬂﬂ?é“ﬂﬂ‘i@?’%@?ﬁ? hPh*é’t%ﬁﬁ"%mﬂé@rmgmMS to a
-method of contaclitseesof drmpoopidbwiitis; G Gniaddetls o Hizkuas ﬂb&@sﬁmﬂangéﬂ%@ggell

_ medlated patholqgmmsbqyg%y&nﬁg %aV&@éPQ Wg@ﬂb@ﬁgs [ iSsues ciﬁthe or%anlsm
e

exist Wlthln the org: ng&n&%r Qutside of the " organism, C seX|s in ou Sl iIsm can

_be maintained or Grown i cel IE{TWP@@%@W&C%%QW hedinans. drigfadon, many
techniques é%ist # %mfaguhdmmmmmmmdm imohuokg Gl mwenmdﬁa)ﬁ% a

parenteral dellveﬁmmﬂpmteﬁp@u%%slgﬁﬁygadMgmg%g ations. The B-cell
- mediated pathology cagnhalso %%,r BE?'ied or treated by admlnlsterlng a. compound 'of the
% Q8

invention, or an antibody Taised ?)t(ﬁ’lj}ﬁec}iﬁ‘f%@?r‘ﬁ/@ﬁﬁﬁﬁteﬁd”ﬁh%I%@il?}%%ﬁlaylng the
characteristics o%@ﬂ&%é}nﬂﬁﬁe@maﬁa@mmbgﬁa%oﬂmmaﬂ%Qm@m@ﬁmgﬁmctlon

cain then be monqmm:zme;mm@m%wfﬁr@!amsapg%z%ﬁe fat, fabbit, guinea pig, or
goat more Qgeferably ahrl‘nonkey or ape; and most preferabl uman. .
orms™'Kappa constant region,” "lambda constant region,” K constauz region,”

and " constant regwn refar to the constani regzons of Lappa (:q) and lambda (l) h,:,bi
, chams that remam constam dnrmg the deveiopment of thc unmunc system. The terms
| "may raf&r to mther the: DNA sequences or the ammo acui sequences of the pmtems En R
= T some emhodunents, pamons ef the 1mmurmglohuhn H ght ch&m may be compnsed ina | ,
;0 , ch:menc protf:m that contains amino acids fmm one or more oﬂ:er pmtems ,
' The term “adrmmstenng" reiates to.a method of contactmg 2 compound with o
© into calls or nssues of an orgamsm ’I‘ha B ceII me&atod pathology can be: prsvented of |
7 ,_treated wheu the cells or‘ussues of ihe ergamsm ex;st wzthm the orga.msm or outside of the |
) T orgamsm Cells exzstmg outs1de the oroamsm can be mamtamed or grrmrn in cell cuiture
e 25 .dlshes For cells harbored w:tthm the ergamsm, many tachmques exist in the art to a
h adxmmster compounfis mcludmg (bu‘t not hmated to) oral parante:al dehvery, derm#l
apphcahon ugec,tmn, and aerosol appb{:atmns o ‘
The B call medxated pathology can, also bc prevented or m:a%ed by admunstenng a -
compound of the i mventmn, or an annbody raised toa compound of the invention, to B
30 " celis dlspla}fmg the charactensucs ofa pathele gy. The effe{:t of adlmms’cenng a:

‘ compeund on orgamsm fanction can then be momtored The, orc'amsm is pre"erably a |
. 23 '



The term "composmon" refers to a mlxture that contains the proteln of interest. In " preferred
embodiments, the composition may contain additional components, such as 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
iinmunoglobulins produced by a particular B cell clone: The term "B cell clone” refers to the
clonal descendanfBssa Binghbis piteaigned 240 hesepisiurhly ofBrielisT expredsitile same
idiotype in the proglagesbpntibadies as the parental cell. One skllled in the art realizes that
clonal descendants of a@acell may have und otne Somatc mut tlon within th? variable .
region of the immunoglo uI|n genenf?l?flslfﬂ rSmain apari’ Fthe B-C aﬁ’ﬁlon@‘% é?F?FGS%oIfétlng"
refers to remown@?ﬁaﬁﬁlﬁﬂ%&éﬁmﬁmm%dﬂ%m&dl@%Wmmerma}l@eﬂuIar

_ environment. ihum}ﬂaﬁgq;ieﬂﬁermyxﬁ@n@ agaeﬂefﬁea solutlon or placed.in a different cellular

envnronment The:term dI%%? not‘lmg g/agééa gg}tﬂenslee ee%eg S?) ere 20 nyﬁgrl{e%%%o%ﬂe cham esent,-

but that it is essentially free o pure at of non-nuc erla{’l naturally
associated with it, %H@eRpEs grelie gt rdiiersromiisbuiume i dinissmmesionilios rpdused e of
the term "isolatingpani¢cette@eepdendd nucleic acid is meant that the specific DNA or RNA - -

sequence is increased ey tg{glmgc%%ﬂt ly.h hlgpeegr%r%qggag ﬁlt%s fgmasqftahsent aé D[\I% r NA.
t .

present in the solution' of interest than in \ the ce Is fro e se was taken

" could be causBd HFEHERH By perapemitidesesddisivaT ’cﬁg‘%\’é’Fﬂi’HFﬁ Eﬁé&emﬁ& mareraA
present or by a’ prefbréntiakiiel aase mtb@mmmmnﬁamaémfwﬂ%ﬂr&yﬁaﬁemdeﬂgﬁ@e or

by a 25-combinatiog.afthe,iun. e ver itshevld: be.peleshhat spishesde Oﬁésﬂﬁ%@&y that ;

_there are no other DN/;\ r RNA sequences present, just that the relative amount of t
" sequence of interd & Bge“r'fusf’éﬂ?ﬁcantly increaséd. The term “significant" is used to -
‘indicate that the level ofmeﬂeas&mlmmmthermﬁsmg mkm@mhranglmmw,damkenca

generally megps agbinciansRelaiue: 1 aihissauoisis aGSALRRAL AeRAN AT IYR 0
_preferably at least_ E} te%lo t?éi or even; more The ter a%Iso oes n(z%?ply that thereis no

. _DNA or RNA from’other s3irces %‘f’t’rgﬁ{m’f‘her Sotireé geﬁ%\y HSIETS% E Bmprise
DNA from a yeast e Bﬁ@@ﬁ&iﬂ@éﬁeﬂﬁe persentfonitig Ydreorninlly SepBORPO TS pureat ~ -

' 1east) of nonwnucleoﬁde material natu.rally assamated with it, and thus is dmtmgmshed

_ - from 1solated chrcmosomes Also by the use of the temz "1solatmg" in reference to |
ZQ nm:lzslc acad is maant that the speo:ﬁc DNA or RNA Seque.nee 1s mcrcasad toa -
o s1gmﬁoantiy hlgher ﬁ‘actmn {2 to 5~fold) of the totak DNA or RNA present inthe solut;on o

. of mterest than m the caﬂs from which the seque:nce was taken Thls could bc caused hy a |
‘ person’ by prefercnuai reductlon in the amozmt of other DNA or RNA pre.-sent, nr'by 3
o 7 L preferennal mcmasc in the amouut of the speciﬁc DNA or RNA sequence,F or by a
25 7 : cembmatmn of the two Hawwer it should bc noted that ennchc«i does niot imply st
' | .there are 1o other DNA or RNA sequences present 3ust that the relatzvs amgunt ofthe "
sequence of i interest has been sxgmﬁcantly increased. The term "sxgnﬁcan "is used to
mdmate that the 1evc1 of mcrease is useful to the petsan malcmg mh an increase, and
. generally means m increase relatwe o o‘char nuclem acids of ahout at 1east 2-§old, more
30 . preferabiy at least 5- to 10-fold or even more, The term aftso does not 1mp1y that there is -

. no DNA or RNA from other sources. The DNA. from other seurcr;:s may, for emmple, _
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term distinguishes from naturally occurring events, such as viral iinfection, or tumor-type .
growths, in which the level of one niRNA may be naturally increased relative to other species
of nnRNA. 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 mg/mL,). Individual sequences
obtained from PCR may be purified to el ectrophoretic homogeneity. The’ DNA molecules
obtained from this PCR reaction could. 10 be obtained from total DNA or.from total RNA.

These DNA seqmm@esemm%ﬁaatyé@ Yor QE&&EMn&H&,@Q%foE&% eiTec VA '{ée%‘”a

manipulation of it rified n occurring subst e.g., messenger R
(MRNA)). For e>?ale)?nﬂpclge§}l ghon%g ruc?h”?l ocwﬁﬁ%el B VTR NeGHOR [ et e ation of

“a synthetic subst%’ﬁ‘é’gls(m? Hiedepeld m@m@ﬂélwﬁﬂ%m@s ipemaziel ishkited fien the
* synthetic library IopediSs el‘imh]qsele‘ﬁﬂqa fromthe sRls w&mg;{j}%@gg NAJRany & process

“which includes the..constehetion Ilbrar from and:-isolation of distinct cDNA
clones yields anq}grpproxm‘i‘atel é& ?ﬁ%\‘punf%a lon of & ena 6%9 Slﬁéca"’ﬁéiThus purification
&@é‘aﬁ‘?‘

of at least. one order of TR HAG el theserureitps, e waore prefemalsly four or
five “orders of- méﬁgmm'm ts@xpnasﬂlyaﬁﬂm&nwbaﬁadulﬁﬁeﬂﬁ&éﬁ&nmg&eﬂaﬁ Ex‘%%{j 1% tefersto a

sequence of nuc{%ﬁgg@mﬂjﬂjﬁmﬁ MEQB%%%& Mlde flntgée%i e nucleic - -

‘acid sequence mi% be elther a molecule of DNA or RNA. In prefe e BROS |?nents the
" molecule is a DNATRHBEEHS. ﬁ?@?’%r%@ﬁ“&%ﬂﬁ?ﬁ@%ﬂ%ﬁqﬁﬁm@aﬂmid

~ molecule: When W@g@m@chﬁmmmmm wmm¢mu@1ﬂe@§mﬁ& ggmgyhe
rlbosomes of th%%@ﬂ,&&ﬁ@ﬁ&%}g@@gﬂ;@m&gﬂ&ﬂﬁ; gﬁgggffg d%}i z{RoF t%ct the
C S

L ribosomes to end L[@g}ﬁlatl g%}a stop coder). Between the start op.codon is

" an open reading frame’ S8kAI §1ﬁ?f§$5$?ﬁw&§”f§ﬁlﬁ%r@%ﬁ‘%]ﬁﬂ@én|ng of these
terms. The term W@Iﬁméﬁﬂf‘eﬁ@w&wm&@é tenirestfromatsests gntlauseeptible to
infection by the HmWﬁW%MMIM%@Qd&zf@éWHﬁEeWEJBn%H&%Qﬁn%U 0gs: @gﬁ 30 the
techniques @gedg%ggsggg § em Ree@lresentatl\'(%I eéﬁmﬂfs of,fnsect celllines.in

ceft

Spodoptera fruglperda sf9 0F3|Ua~é?{guﬁﬁ %pmcess which includes the”
construction ofa cDNA hibrary from mRNA and wolatsim of dtstmct cDNA clones yields

L an appmxunately lﬁﬁ-foid purification of the natwe mcssawe Thus punﬁc:atmn of at ieast -
_ . rme order of magmmde preferably two or three ordcrs and more preferably four or f ve |
R .orders of magmmde is a:xpressly cantempiated ' , ‘
: 20 : o The term “gene. encodmg refers toa sequence of nucleic ac:ds wh:ch cud.es far 3.
L ".‘protem or polypeptide of mtarest The nuclem ac1d sequence fnay be elthe:r a molecule of :
- DNA or RNA. . In prefcrreci embad:ments, the molecule isa DNA moiecuie In other
S ‘prefezred embodunents the molecule is RNA molecula. When present as aRN4A
o molecule, 1t will mmpnse sequences whlch direct the nbosomes of the host cell to start
— 25 - wanslation (e g.2 start codo:u ATG} and drreci the nbosomcs to end translation (e g,2
L ‘ ‘.“,,step cadon) Bew.reen the start wdon and stop m)c{on is an open rcadmg ﬁ'amc {ORF).
, ‘One sluiled m the art is very farmhar wﬂh the meamng of these terms '
. The term "msect cell lines” rafers to'cell lmes dsnved from i msec‘cs and suscepnb}e :
| ‘ te znfectmn by the baccuiovn‘us One skllled in the art is fannhar with such cell lines and |
30 the techmques needed to utﬂxze them. Representahve exa:nples of insect cell lums mciude
- '.Spozio;:rem fma‘zperda {3/9) and Trichoplusia i (Hl-S) cel] lines.
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- The terms "Trichoplusia ni (High-5)tells’ and "Spodoptera find Peraa (sf9) cells" refers to
insect cell lines used in combination with baculovirus expression vectors. One ‘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 interesf sual%gc CO( mgg Qﬁl %@e" i}f Fé%ﬁ%gé&%?%@%@%@%%gg |

another nucleic acid mo ecu Y digedt 7
enzymes in order T@%Fé%t@%ﬁ?ﬁdmml@demap@zm@nheﬂn bsinlg drligase:taqdpiveds. nmalecules

together. One skilkgdiia thexauris veridanilia-witbisHed M@‘%@é‘&ﬁﬁ #pg examples may be
found in-Sambrook et aI émh brook Fr tsch & Manjatis, "Malecular Cloning: A Laboratory
‘ n

" "Mannar’, 2nd ed, Cold gpn DESE eg't%’r?m 3“?/%3 ﬁ%%e*@lﬁ?}‘ﬁ%’d’fﬂ&%ﬁ‘eﬁ by
reference in its eﬁ%@*ﬁm@mlmwwgeew@mmmmmm Hierber sl uvaatigefers

to a substance whishgiagspivideddiDRARISRN: Mo BIMAREER CLGNRIGER . 9y HIERS te'n or
polypeptlde to Whlgghq,go Inming fesponse is 15.desired, to enhagnce the i |mmune respons '

~when one attempts to raise an imm s Ly %nﬁ%el?n’%%&ﬁ RSt EcammEt & eﬂaps
immunogen of chGRE ey Eiuklgrsm ‘ﬂiélaﬁﬁst*&m%ﬂomﬂlﬁa@mdn&@émd}wamw:y selectand

use. Adjuvants apfaiiechfi mwm&m&%@eﬁﬂﬁ&@%%m&mg% and
O'Hagan, Napdre @M&&@&gﬁ éJM%u 9),358 =i atra&l uv.antiir% belr}gg%l\éeloped (Id) and

* may. be used in conjunctlon with the- gresent |nvent|on & term K
- hemoeyanin" o M@s?%%%@d%%@h@@ﬁﬁ@@%@h is
- commonly used agraree'meln@ngemrﬂmthegs,rﬁgﬁwalzxammqarocess One skilled in‘the artis’ .

" familiar with the meaningefthe *‘EJ}E%@X@&MT&%&Q&J@%%UW@& Qw&g n'c toklne"‘ 7

refers to afamlly %]%rowth % ors, soluble (glyco)protems, sec ete primarily Pom o -
u

leukocytes: Cytokines stint ‘b’B?h‘”’ﬁed?ﬁﬂ‘i‘?ber‘ﬁl"éﬁﬂyé’éﬂﬂfFﬁFG|Wﬁﬁ?ﬁﬁ%1¥@§bﬁﬂ1§@§n§slﬂ/velI as
. the. actlvatlod%fpmgwytme@wm aspopytheseeciistass doanick iAREREKAEsBYLMANIOUS
©cell types not onlyﬂ&l@@ﬁ@g@lm@% sg,el%( g@m& '@fz‘?é'l&ﬁi‘e@%; ﬁr&oklp tumor
at Wlt the s

necrosis factors, mtE{fero gbyt %gvaleot iot?erdcel S z(\{\éhlch are assocl dI of
hematology (colon -StMmUTALN ants 10 select and use. Adjuvants approved for human use inchuds -

uminwm saits and MF59 (Singh and O'Hagan Nature Bzoteciz 17 10’?&8 I, 1999) Other .
| ‘ ad;uvmts are bemg deveioped {d. ) and may be used n conjuncuon with the prssent
20 lmvannon S SR i T ,
' - The term “keyhoie-lquat hemocyanm or ‘KLH refers to apmtem whmh 1s .
. molated from Leyhole hmpets which j is cormnonly used as a camer protem in the |
B ;mmzumzauon pmcess Cue skilled in the art is fam;har wﬁh the mcamng of the texm‘
o :keyhole limpet hemocyamn . ‘ L e
' 25 L ) The term "cytckme" refers to a fann'[y cf gmwth faetors soluble (glyco)pmteum -
 secreted pmnanly from leukocyt.es Cytokines stimulate both the hmnorai and ceiluiar
' B mmunc responses as'well as the activation ef phagocyﬁc ceils Cytokmes arc
" s .S}I}}thE%SIZBd stored and iranspnrteti by various cell types pot only znsxde of the nhmune |
: ' o .system (Iympholanes, mterle.ulﬁns monclﬂnes, tumor Tnecrosis factoz's, interferons) but
o R 30 ‘ also by other cells whmh are associated wxih the stud}r of hcmatclagy (colany—sﬁmuiatmg :

' '26



" -Chemokines are involv

factors), oncology (transforming growth factors), and cell biology (peptide growth factors, heat
shock and other stress proteins). Cytokines secreted from lymphocytes are termed
lyntphokines, 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 responses of
leukocytes, Specifically, interleukins are growth factors targeted to cells of hematopoietic
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 versatil @ ceprelentdretisfataing eattdteficividiendinch bidthg wassiyofeeth tpes. while
“ others are- speuflﬁbiosmﬂaﬂi@u{aér@%sﬁmeﬁge term "chemokine" refers to a group of small -
promflammatory CytOkI&?& |chm}‘e @% S.C emoattract and activators for leukocytes
8}1@%% AR Emtotﬁ’ﬁ h‘@%‘ﬂ?’cﬂ’é‘%e activation

and represent a suPerfamily oF over
and migration of Wﬁ%@ﬂ%@?@f@ﬁ%@ﬁ@%ﬁ@%ﬁ@dﬂémmmamwm:ﬁﬂefsme of infection

~and damaged t|SMh@mmMm&&$ﬁwﬁmtﬂﬁlsﬁoiﬁaéatﬁé§Qé%(ggmopgggf%[atlon of
: pnmmve stem C?é@é@#@?bﬁ@%‘%é“ﬁy&% ¥v él,:l:lj%?l uqevelo into magure immune cells

. d in a wide Tange of Acute and thilanmiatory dreeasis and exert their
- action by binding®t %é&ﬁiﬁ@&ﬂ% %m%ﬁ%%w@ﬁ@ﬁélwémt%@hmmnes

" frequently range from StetbrinRBavith mateCrRroueihit AIRASHI G REAFARCERIANIGN range |
o110 100-ng/ m'eemqmﬂ%‘ﬁgé{ﬁ%t%és%ﬂﬁ r?{é%ﬁ’r%%eaﬁd%pc?% LOS produgtion of |

'chemoklnes ypically is induced by exo enous irritants and endogenous me K33

~IL<1, TNF-alpha, an Eﬂﬁ%‘”‘%ﬂ%?ﬂ mwnﬁm@%emgewm@msmw can .
"be considered sé&ﬁﬁdé@@@l&@y&@ldnwmoapmmmcﬁﬁ-@@eless pleiotropic than first-order -

| promflanunatory Cyt0|d’0&$f$iﬁp%ﬁéﬁo§@ﬁ‘é‘ AL ORLR0Y Bf'&‘ij&iﬁ% Qnes Nes eXh'b't
more spemallzedﬁu}nlctlons dD mfﬁ%rinmatlon and riaglé] The term%]ggrgllrl%Il g%glrinqacro % o
ng

colony-stimulating factor " or - & %E'“Fe?‘é%‘”t?f U deafogy: %Wﬁpﬂ?ﬁwgg&@tb@%rotem
It hinds to speuﬁ%"%’e?p@%é‘?%%é@emrmorhhmﬁm&mtspemmmﬁﬂﬁwﬂi@é of -
bone marrowscelgstistisn taRshigog @M&ﬁﬂﬁrﬂiﬁ%%ﬁ'%@? if-SRy LA G&HA@‘Q E’xr?s'z?at'c cell .

- Ilneag es mcludln@th%QﬁHQ&ise play an e:;sentaai role in the growth and pmili'eratmn of primitjve stem o

ceﬁs found i m bone marrow wrnch in mm dsvclop mto mature } immune cells, Chemo?ﬂnes
e mvolved in awxde range of acuta arid mﬂazmnatory dlseascs anci exert Lhe:r actlon by -
v : bmdmg to s:ecepto:rs of the seven—trammembran&hehx class . :
20 Chemokmes frequently range from 8 to 11 kDaji in molecu}ar wei ghts are actwc
. _ over a concentranon range of 1 to 10{} ng/mi and axe produced by awide varxety of celI
' types. The productmn of chemokmcs typlcaﬂy is mduced by exogenous nntants and
: endogencus mﬂdlators such as TL-1, W~aipha and PDGF The chemokines ‘bmd ic
| S sPecx.ﬁ:: cell surface rﬁwptors and can'be considered sacon&»order cytolunes that appaaf to - |
o _‘__: 25 ': ) be less plemtmpm thsn ﬁrst»order promﬂammatory cytokmes because they are not patent o 7‘
- mducers of‘ othcr cytolcmes and exmbxt more speclahzed functwns in mﬂammatson and
- repaxr ‘ o . ‘
The term "granulocyte»macmphage colcny-stmmiatmg factor or “GM CSF” '
| refers to a small (less than ’?0 kDa) secrated protein. 1t binds to Spemﬁc cell surface .
30 receptors and ﬁmctmns as specms—spemﬁc stimulator of bone marrow cells, It stimulates -

- the growth and dlffcrennauon of swera.l hematopolemc sell Imeaoe.s mcludmg ciendrmo |
s ‘ 27



. 27 cells, granulocytes, macrophages, eosinophils, and erythrocytes. In particular, this cytoldne
~ also plays a role in shaping cellular immunity by augmenting T-cell proliferation (Santoli-et at.,
J.linmunoL-141(2):519-26, 1988), increasing expression.of adhesion molecules on
granulocytes and monocytes (Young et al., Jf msunol 145(2):607-15, 1990; 5 Grabstein et al.,
Science 232(4749):506-08, 1986), and by augmenting. antigen presentation. (Morrissey et al.,

Jimmunol 139(4): Jegggggmﬁ%ey%g%ggggg e%sﬁﬁ( ll;/lgg Zzt 00-05 a%1198 ai'sm'th etal.,

J.Imrnunol. 144(5):1777-52, 1 90) The term’' monocyiec emota ic'pr eln o cp-3-
‘refers achemoklneyt & pp%oﬁfé’éﬂ%ﬁ‘?ﬁ’&ﬁ&‘é%@éwtﬁ FAtieeshedtmptifoption
chemotactic. actwﬂ(ﬁmltghaﬁdfaﬁfammom@ﬂem-dendm];ene&l&smb/mpifwmyﬁe&a@@ml killer

cells, eosinophils, hasaphils X 21065 A .,
Eur Cytokllne li\ll %% :99- 1?%%%3 pa%%%%gd@e%g% §§ ?B%%%ém]!gl.géﬁ%ﬁ%}gyz%g
(2)

Convnun., %’ﬁrgﬁéﬁﬂg ﬁ%@sbé%?tﬂé&@ ﬁﬁf‘f@@@%‘&ﬂi}éﬂroost etal.,
‘JLeukoc BIOl 59(&1)6611%4?11 @Qﬁlsiﬁfﬂré,téfm:hewpleﬂglbm VBSIdeseiteala e seCOMPINAN |

DNA construct whighds: desiinegsiasniess 3 sal66ied ,gggbeleﬂrgfr% usually a protein,
when properly inserted: ,ﬁ}to the gx ressu%{; vector. One skilled jn thé art understands the term.

Expression vectors commoniy inenide s PronBey Rres’ ehd e SrEmeEtiyene of
" interest is insertePTERRER l’éﬁiﬁﬁﬁéwfmgmww 3Ehd ok theideepdersgueitiyribacgengafinterest
~is inserted intoo20tag a@ﬂﬁ@ﬁfﬁ&ﬁé@@){m&fyﬁ%ﬁgﬁ& rgﬁgﬁtggﬁepmr@gsg%%ge sites.
- The term expres%ggg%%cg%r"r%uor Ers[{_lo Aco st th %as escribed ahove into
which the gene of intérest enco % & product of i 1F{as A e T

term "baculoviras gﬁ%é@%l\’/&’é 3ré@@ﬁ@@@ﬂmfm§n@m&€mﬁ¥@ﬁ}s Ree Slgmehio express a -

R selected gene whe91®édm2hwhacm@¢m§yﬁﬁe%e&%u@m9ee%a@w%mﬁ&'oyﬂé&% or
expression vector§tgg§gﬁe§7tg;fgg%lon in the baculovirus system may be used in ‘the‘instant

invention. In a similar-faghion, the term "expression vector" is a genus:which’ encompasses

~ the, partlcularlémbodlmg’i? maWWﬁ‘&%V@iﬁF&%r‘P\%ﬁ@F&b%ﬂﬁ T&preassiomtvedithis” may
.functlon in cells’ andstmiidines msidle séiamd gerinoddiition dmainseptoea, Hﬂﬁﬁ%&@%&%ﬁ@a"aﬂow

the expressmn Of ﬁﬁé&ﬁ@ é@p@ﬁﬁlﬁgeﬁfb@)@l{@ﬁaﬁ% ?ﬂ%&%'%ﬁe?s?ands the term. Expression vectors -
a S commnnly mclude a promctor at the 5 end csf the sste whera the gene of interest is mserted
| and 2 termmatur region at EX end of the s:te Frequenﬁy the gcne of i mterest 18 msextad o
- 20 ) ..the appropnate site b}' means of selected restriction enzyme clea\rage :m:as The term
-t expressmn vector” also refers to a DNA construct such as dasanbad abnve into wirnch the L
‘ gene of interest ﬁ:ncodmg the pmduct of mtercst has already been mserrcd - |
7 'fhe term "baculawms exprassmn vector refers to a DNA cunstmct whlch is
o desx gncd 1o express : sezlectad genc when used in the baculevnus system. Any of the’
25 potsntxai baculowmscs or expressmn vectors desxgned 1o ﬁmctmn in the bac:ulovn'us
: _system may beused i in the mstant mventmn n a, similar fashlon, the term “expresszon.
I _vector” sa gem:ts which ENCOmpasses fhe parncula:r cmbadlment of baculovirus
o expressmn vectors but “expressmn vectors” may f&mctmn m celis and cell lmas asxda ,'
7 ﬁom, or m addmon 1o, insect cell hnes o ,
30 The term “ailow the axpresszon ef’ ' refers 1o placmg an. sxpressmn Vector mtc m

enwmmnsnt mn whlch the gfme of interest will be expressed ’I‘}ns commonly meems
’ 28



environment in which the gene of interest will be expressed. This commonly means 28
inserting. the expression vector into an appropriate cell type where the promotor 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 technrques and
such techniques are set forth in Sambrook et at. (Sambrook, Fritsch, & Maniatis, "Molecular
- Cloning: A Laboretory Manual", 2nd ed., Cold Spring Harbor Laboratory, 1989). In the
. preferred embod#temLee em@mmommsmmm@mr poéypeptite pameiiasdsaierred
embodiments, th&gxﬁuea&@irprﬁag&{ergxy@;mx,m gélgg,,gn\/gagg}ﬁgrh&g o HJ&?}Q% The term
, secretory signal SSRGS {Ee;?ﬁr% %%59019 ﬁ de se ence. en this _sequence’is translated in

. frame as a peptide attached to the amino-termmnar enmoﬁ’o‘?ssi SISTERTHE PareHt GensisE of
- secretory signal %&M&W’Wﬁ@%@@%ﬁwmow?pbpbdmmm@w integacting
with the macsinesyngfotivatirasivee oA gt GfdhaLD ﬁ%ﬁ%&@fyfﬁm&ﬁ%ﬁﬁmﬁs@%ﬁﬁ@% signal

~ sequence Wwill be&lgg%ggeaﬁdg& Ang ﬁ@l}ﬁt@re a@%}@ip}' after |t has been

wexported In preferred embodiments, ee mefl?u as%ch o ﬁf@nce IS -

- employed. In othe‘?“fjt%té‘ﬁgt?‘é‘ﬁ%é&rﬁ%ﬁ%thénmwﬁﬁa@rt@aﬁmm@mmame
. secretory signal slé&ﬁ)ehc@qstzefﬂmdyerﬂoaﬂﬁenpﬁﬁsefﬁxeawe@ﬂﬂﬂctssrtpi}rljmg%gpg Qﬁ% sgcretory
. signal sequenceggad.Q 0.tho be substrtuted in
- 89, FQ?JM&&%HA&%QM‘:&% gx% 6l FR ECh é@y T,,gé%%rs oa

- place ot;-and in addition to, these. The term ~"secretoty srgn
- nucleic acrd‘&equ\@ﬁé@’fencodmg the secretory peptidé: The term "ELISA" refersto -

"Enzyme-Linked ImmutnwﬁtbeMAﬁﬁ@yfgﬂatwéq@a&ﬁﬁﬁfgWﬁg&%gggngé% gha orotern is

- determined by its, r@ya&%lg&g&%tﬁ well of an 2 ate followed by its:subsequent
detection-by. antlb%)&dles specific for thgnﬁro ein gﬁt‘?ﬁlfé%t tha or. 31&5&35“ ﬁfie"férm ‘

- "promoter controRS RIS £ Shissr s ety 8&’8?\%%% willressibassegton oftishich a
promoter is. placeﬂiﬁbwléegécie}mé mmm@mmeeammm@ﬁ t}qe%,ﬁgquence
o ‘lntO an mRN@ m@é&ﬁ%lﬁr pIJ&QﬁBM@:%@gf’&?al"?eﬂ%%y@ﬁﬁ%tﬁgmb% off, !eavmg onlythe |
P : polypephde of i interest after 1t has been exported In preferred embodlments the hone;sr
bee melittin eecratory signal sequence 15 employed In other prefemd embodtments the.

o human placentai alka]me phos_phatasa secretory srgnal seque:nce is employed The present

| o o mventwn 1s not lz.rruted by these secre.tory mgnai sequences and athers well Imown to -
S20 ‘thoso sk.tlle:d in the art may be substttumd in place of, and i in addttron f0, these. The term
i | N secretory srgnal sequcnce” also refers to 8 nuciem acad sequence encoding the secretery '
” pﬁpi’ide , : ‘ ' o y o
The term “ELISA" refers to "Enzymeuluﬂ{ed ImmunoSorbent Assay" in wtuch the |
o presence or concentratmn of a protein is determined by its bmdmg to the p]astm well ofan
T : 25 3 ELIS& piate followed by its subsaquent detectton by anfibﬂdt% specxﬁc for the protcm to
T ‘be quantlﬁcd or detected, | B ;
" The te:rm ‘promoter controls” refers fo an arrangf:ment of DNA nan expressaon
L : vector in whxch a pmmoter isplaced 5'to 8 gens ofinterest and canses the f:ranscnptmn of |
| | the DNA sequence into an mRNA molecule, This mRNA molecula is then translated by |
30" the host cell’s machmery One skilled in the art is very famzha: wﬂh the meamng of this
©fermi. ‘ : ’
29



30 the host cell's machinery. One skilled in the art is very familiar with the-meaning of this .
term: 29 The terms "protein A;" "protein G," and "protein L" refer to specific bacterial proteins
which are capable of specifically binding inununoglobulin molecules without interacting with an
antigen binding site. Protein A is a polypeptide isolated from Staphylococcus ma eus that
binds the -Fe region of urnnunoglobulin molecules. Protein G 5 is a bacterial cell wall protein

~ with affinity for immuno bulm G I vmlch has been isolated from a human roup G
streptococcal strain (G148) Brotai % 1@‘:)3%&11@% g ?ﬁ“ﬁ?ﬁaﬁi@bﬁg

expressed by SonTECkiNEieH WW&MWMM@%WMMMMM%&MWUS

The term "B cell lyinghaimas #eter e &mé@t@g&%&g@%@éﬁ{@ gyg[g%q& 10 system

from B cells. B cel white blood elop from bone produce
~ antibodies. Theya%r? agem crcfésvf/zﬁ’g‘sm mp oty i es Be" mﬁ?"’“@ﬁ%@? 1?3/’?&???8?5@%“@*’8&9@

lymphoma" refers i Baswig ey éi@éﬂwwmeﬁﬁ:&wmm@ﬁ%@mﬁmmmmwm

term "low grade Bzm&d&mpﬂﬂ@mmaieﬁﬁpt@ @&y@g\@rﬁ}a{@ﬂgjs te-aew;ang spread slowly,
~including follicular. gell lym hom . Also caII lndolent lymphomas due to -
their slow growth. T éﬁmﬁﬁ?ﬁ@gla % W %oma reFers 0 anﬁ/ma%F ﬁ% ¢ EEERA's -

- lymphoma. It is arP?ﬁ'&B?é?ﬁe(é‘fé\ﬁFﬂ%ﬁﬁﬁﬁﬂyﬁ@’GFthoma Further definitions and™

characterizations of. low Teeteten! /BN pAICIAGS: CRR BEdo Wi et i RERED Of @i of the Eymphanc

e somgiRiE NS LalplsAl A BvRIoNERSSIINR U, 20The (o paging” s

y OC

~refers to-a protein or(gl 8éﬂﬂ$tlde refers.to removing a_natura urring polmpeﬁkt'l e or.
|8

protein from its noP gt T okRerEras BlYBRhsoHY-a polypeptide or protein

' synthesized.in-an expre%ﬂmyﬁmmdﬂwa@&h@ Eﬁdwﬁphm’smd@@ﬁrﬁhﬂém@mm) from

~ the; other componggy 5%%@%@?@3&:&%%@%? %@MRSB% g&?pc may.be in a |

- cell- free squtlon or 25 cellular environment. Theterm |mpIy that

differen
the polypeptide se 55“}{ %ét’%‘ﬁI?aém?ﬁf%@iﬂ”ﬁ?élwméwybﬁfw&tf@%%ﬂIy free
(about 90 - 9396 peikevad @&@mﬁm&mumm@mmmmdmmmmuymmd with’it.

By the use of the'term ‘enkichads dﬂﬁ@z@@@&?%ﬁ&ﬂ%@&%d%&%ﬁ&ﬁh%@& g
- Iymphama It is an indolent (slow-growing) type of lymphoma. o
Further defimhcns and charactenzaﬂons of Iow—grada lymphomas can be found on '
- the Intemet a,t hﬁp ifnhman coma’profasmonal!c hmcal mfomﬁomclass{mdcx html. -
o200 The term “1sola.tmg” as refers to a,protem or po}ypepude rt:fers to rcmovmg a-
B namraliy occumng pciypephde or protein’ from its ‘normal caﬂular anwmnment or rsfars
. to removing a polypeptzde or protezn synthcsxzed in an axpress:on system {snch as ﬂze
baculovirus system descnbed herem) from the, other c.omponents of the exprassmn system o
' Tims, the polypept:de sequencﬁ may be i 8 celi-free soluhou or placeci ina dlfferent
25 ceilular emflronmem “The term does n{ﬁ 1mply tht, the polype*,pnde sequence is the anIy o
' amino acxd chain present but that it is esseniially free (about 90 - 95% pure at 1cast} of .
: non—ammo amd—based matenal naturally associated w;th it.
By the use of the term "enriched" i in reference tod polypeptxde is meam thaf the '.
,spemﬁc ammo acid sequence cnnstxmtes a mgmﬁcantly hxgber ﬁ'actaon (2-10 B-fold} of the
o 30 totai amxno at:id sequcnces present i1 the cells or solufmn of mterest than mnormai or - |

: ‘dmeascd cells or in the dells from which thc: scquence was taken Thrs could be caused by K
C ' 30



specific amino acid sequence constitutes a significantly higher fraction (2- to 5-fold) of the 30
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 30
~a person by preferential reduction in the amount of other amino acid sequences 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 @E@@Wt@?ﬁ@ﬁ@%@#fﬁkm@ga@huahoifﬂﬂea@@naﬁddg@medhpmn& an

increase relative g opheraninacict 38 (QRees: efﬁb@&aiclm%&glggqmgeeﬂ;@g@g}y at
least 5- to 10- folqgﬁgl Mnmﬁeafy&%%rrﬁ {:;a‘?[,%gaid?e Qn%tgmg% E% ai;‘ thecE% JS no amino, acid

sequence from other sources. The other source’o FAMING A0 sequence%e?ﬁ‘ﬁﬁfr%l?

example, comprlgeat&ﬁ‘?fﬁBI%E?d’g’éﬁﬁéﬁ@é%ﬁ&ﬂ%%?@%elﬁﬁtéﬁm%ﬁeﬁwmef e a
cloning vecto¥ susﬂqmcpbl@mmtmmwmgnﬁ?maﬁm&dt%ewwmm&d%oa :
chimeric protein g gseiibe Rba@ uEEJaUIILMEANL 5%9&%&119%%%%&&5”“3“ gps in which.

man has intervened to mcreaset e propartion of th e desired amino acid Sequancac1s itis

© also advantageo&& L YPRE Dt pERE AR Ao AR Sl teREe Bes ﬁb?ju Alewsfofeld, The
~ term "purified" in mofe tarfowtly at b@&@eﬁotidie&d@esemimwlﬁéxﬂbﬁmmm AP {ﬁg@h}ﬁﬁ a

homogeneous P@E@'ﬁ%@@ﬁaxﬁlﬁé&@@ed&éﬁ‘&@&%iﬁe%bMQ%&@%&Q&e%‘f NGg,is relatively

- purer than n; he natural envirgnment. Comgare “to the natural.level this leve s%could be at

- least 2-to 5-fold Greater (e.q : in term: g%f% ﬁ?ﬁmﬁ?ﬁ&ffﬁﬁeﬁﬁeﬁnﬁﬁi@&é’tﬁﬁé@%er of
" ‘magnitudé, prefe?&ﬁ??%@é"@?’m rEE Brasyeatd webres piSTetablpriderdrefivesaretesstaf -

. magnitude is exmﬁ&ﬁwm@mmﬁﬂaﬁﬁ&é%ﬁéﬁf&%&ﬁﬁﬁﬁﬁw Feash 19%%?&%%9&“ ata
- functionally agm@%&ggg%%% g% %ﬁ %hQOW or e39% ure. él’hpe term ' operatlé/%erlﬂ}/c1 linked"

~ reférs'to an arrangement of DN a -cont ro Ing reg‘%ﬁeag BenoTing ks
“enhancer, is attaéH&8 ?ﬁi%sﬁﬁif?ﬁ%ected DNA gene 25 of interest so-as'to bring about its

transcriptiorisand hence zawaudgatt&geaﬂﬁf&tmﬂm]%b@d@ﬂﬂmﬁ@&&ﬁﬁ%&bﬁd@ﬁ%@m@@%ﬁ|50 refer to
~aDNA Sequenc%ﬁqg&gf&% aﬂ{%eﬁsmglgg,gnglr %%91@6?3 % Cre%%eyd c%l requ qyeacb]go ute

Connected to agene e ing.a polypeptide to forma
: g unty P ufgn g ho:gog)éz?ﬁogs preparatmn) mstead it represents anmchcatmn that the ‘

- sequem:e is relatwe:iy purer than in the natm'al enwromnent Compared to the natural }evel
| ' thzs Ievel should he at least 2~to 5-fold greater (e g m terms of mg{mL} Punf catmu of at:
' -2_.0 - }east ons omer ef magmmde preferably two or t‘hree orders and more preferably four or -

ﬁve orders of magmmde is expressiy wntmp]ated The substance is preferably ﬁ'ee of
; '_cnntanunatxon ata ﬁmctmnaliy sngmﬁcant level, for exampie 90%, 95 %, or 99% pu:e
" The term * operatwely linked” refﬁrs to an mangement of DNA in whmh a- ‘
conirolling reg: oh, such as a promoter or enhancer, 18 attached to a connectcd DNA genu

25 _ of i u:cterest 80 as to bnng about its transcnpnon, a:nd hence a[lomng its translat;on The
. term opemnvely linked” may also refer to 2 I}NA sequence encodmg a processmg sxgnai |
R such asa secretory sagnal sequence cozmectad to a gane encodmg i poiypeptzde o form a .
smgle: open rc&dmg frame Fuliowmg transcnptmn and translatmn, the sccretery szgnal
sequence hes the potential to bnng about the expoz’t of the mmsiated polvpephde One .
30 skailed in the art is famlhar w:th the meanmg of th;s tem: :

1



single open reading frame Following transcription and translation, the secretory signal -
sequence has the potential to bring about the export of the translated poly ,peptide. One 30
skilled in the art is familiar with the meaning of this term. 31 Functional Derivatives of Useful
Chlmerlc Proteins Also provided herein are functional: derlvatlves of a polypeptide or nucleic
acid of "the invention. By "functronal derrvatrve" is meant a "chemical derivative," "fragment," or
"variant," of the pc ppgisgbloriatves ¢ inarip BB these. terms are defined 5
below. A functional derr\paiwp:mt&mmﬂ%@mmeﬁmﬂamesfummwweqarmtﬁdi& ot of
example, reactivity,w SSOQQQQ“E?Q%%%%&“AC forheprotein.oppinding activity mediated. o

through noncatalytlc mains, whieh permits its utility in accordance with the present
invention. 1t is well K& ﬂ%"%ﬁé’%‘?’f’fﬁ%@%@%‘% géh%%@@ﬁﬁé%@ﬁ&?&l%ﬁ&ee%erous
different nuclefc. awoseqummalammde@fﬂmhem&mmm apitk Segtien cethd Profeip, ally, it is
- also well known in %%EL%&%&@M%&%@&? JRABIRARGARDS BRAsdaae ot
: proteln or polypeptide that retains the functional the original: In both cases, al
permutations are |H‘t@ﬁ%}‘e‘%ﬁ&aﬁm¢f§?‘é’&%y¥ﬁgm’?§€%§ﬁi‘@hﬁﬁgﬁfﬁ%‘w}?ﬁlﬁ"fﬁ@%&@ﬁ@%f this
invention are the fuﬂeﬂmmaliequmemmdﬁ theah Beeifvciesteinsrnsetyietinyetelcacld
molecules. The de&&ﬂk@&&%@r&&&@&?&&@%ﬁe&% AR BissHRs U abserainenlons by

other codons that %pecrfy the same:amino ac hence wauld give rise tQ the same protein..

The nucleic atfd s W&Pfc‘é‘Egﬁoﬁw%ﬂ%ﬁmﬁ?@%ﬁ%@w{’?ﬁé@%ﬁﬂﬁSWIBﬁﬁ@ﬁﬁ?ﬁﬁ?ﬁe and.
tryptophan, the knowsde arairice Feigoiearrbpobpepiifdibictrioy Gietfarrdmalitpdite iﬁﬁmm!pbrtro‘ns

or all'of the genes @ﬁQ&eH‘XEB&%&%ﬂQ@&ﬁ%R&Q@%%@9&&@&@%%@1&@6@ Sequence oo
srgnrfrcantly different frorE§O‘%5e ce tha’t is.found in- natuEr;‘feé\mc encoded mrnof '

~ sequence thereof would owe\Vé ‘i’:)?e &V r(l]“S %v%oélmrc rrvaf1 e.quv T8 c%n%l .

‘contains add|t|onaheﬁerﬁﬁ§mlrﬁtﬁ@ﬁ@§ir¥@ﬂ¢imm@w&0p‘&ﬂ heriegsnerean oLtk atastic code

modifications gf thsmmmwe&a@cdmmﬁ&wr&unbﬂamma@mmwaﬂﬂ@mn@uch
modifications maybe |Htroducelg into; 5 thr% molecule by ﬁg El% Bta(r;ﬂ{e d.amino acid residues:

of the peptrde withan organic d rrvatlzrug aéae[ﬁ? at 1s- capable o reactt c"m\:/vrtﬁnsefgcted side -
charns or termrnal Fé%ﬁ@ﬁ‘é@ly since, with the axceptr.on of mcﬂuenme and tryptnphan, & known gming
acids can be coded for by more than one codon Thus por’smns or all of the genes of the -
- mventmn cmﬂd be synthesxzed to give anuclcw acxd sequeme sxgmﬁcanﬂy different from
20 a scqucnca that is found in nature The encode:d ammo acui sequance thcrecf wc-uld
B r"however bepreaervad L N I
| A "chemicai denvatwe“ of the ct:mplsx centams addmcnai chelmcal mmetzes not |
- nermally a part of the protem Covalent mod1ﬁcat1ms of the protcm or peptides are
- ;mciuded within the sccpe of this mventmn ‘Such modxficatmns may be mtroduced mto
) 25" the molsculc by reactmg targetad. ammo acui rcsuiucs of the- peptlde wﬁ:h an orgamc .
‘ _‘ ) demra’uzmg agent that is capable of reactmg wﬁh selected szdc chams or tenmrxal remdues, '
i as descﬂbed below, It may alsn oonsist of ai‘saclnng carbohydrate:s to the protem in. .
add;tmn to the normal cal'bohydrates attache:d by the bacculowms cxpressmn system of -
L themvmtzon S ' A L
.30 Cyszemyl residues most cornmonly are :eacted w:th a-halo acetatas (and

correspondmg ammes}, such as ciﬂoroacetsc amd or chforoacatazmde 1o gwc



as described below. It may also consist of attaching carbohydrates to the protein in addition to
the normal carbohydrates attached by the bacculovinis expression system of the invention. 30
Cysteinyl residues most commonly are reacted with a-haloacetates (and corresponding
amines), such as chloroacetic acid or chioroacetamide, to give 32 carboxymethyl or -
“carboxyamidomethyl derivatives. Cysteinyl residues also are derivatized by reaction with
bromotriflugroacetone, chloroacetyl phosphate, N- alkylmaleimides, 3-nitro-2-pyridyl disulfide,
methyl 2-pyridyl disulfide,-p- chloromercuribenzoate, 2-chloromercuri-4-nitrophenol; or
chloro-7-nitrobenzo-2-oxa-1,3 5 diazale, Histidyl residues are denvatlzed by reaction with

diethylprocarbonatg.at. . p BQ'E L{éet S Agent 15 reI tlve |c for'the histidyl side .
chain. Para- bromopheﬁgéc T%)rrgml : iso IS usef%gfn tevreéa giséjr SFEPAARP BBrformed in 0.1

M sodium cacod§fai4EpHP Scﬁ"%‘f%m%%%tmﬁpﬁe@iﬂ%@MWéﬁcted with-
~ succinic or other elrtioxiylividesighantgciydag mm@p@augm\w;hdy]m@gggts has the effect or
. reversing the chapggof.dbgtvsing, J%S&q}égﬁn&)m 4_%@%3 rfaalg&nts fg)r% ﬁvatlzmg prlmary

amine contalryng residues include |m|doesters such as me pICO inimi enzﬁfrl
phosphate; pyrldg%‘f ehloroborohydnde trlmtrobenzenesulfonlc acid; 0- methyllsourea 2,415

~ -pentanedione; and tranE&hﬁﬂawedmtwg@aﬁm’ewﬁthmaauthng{yim@ﬂa@ip&r@ﬁwﬁ@%ﬁﬂ%ﬁr e

' ‘modified by reactingmuaithong @ééﬁg@gﬁh@g@éﬁ%@@ﬂ &%qgs%gﬁsﬁpmgg t?em phenylglyoxal
2,3 butanedionie, .1,2- c%lcloh exane |0£ae and rlhnhydrln Derivatization of arginine residues -

TERY FOITHAGEIH S iAot Heebhieerbrase wigh Mka of the

- requires that the react
guanidine functloﬁﬁhw@@@:@mﬁe&ﬁaore these reagents may react with the groups of

* lysine as welltas the ArQGIRIAR BndaMiROEHAR r&&@%ﬁ%ﬁ%%ﬂ@u@ﬂké@%ﬂ@r%e%m '
modification for introy da%?t e(gf ]§Q {.frmkﬁnb% %geantlo%r\éyl %gmatlc diazonium mpounds .
. or tetranitromethane. Most common ace TSR T ?fr%'ﬁfé’ﬂﬁ%%t}é?@‘%%afto '
- form O- acetyl tyro@ﬁllwlsﬁé’éf@é mﬁmﬁ@ﬂéﬁmmgdmwemww amine containing - '
: T res1dues mciude unldoesters such as methyl pxcol;mnndatc pyndoxal phosphate |
- : pyndoxal chloroborohydnde mmmbenzmesulfomc ac:d O-methy}zsourea 2.4
15 pentanedione; and trmisaxmnase-sataiyzed reaction with glyoxyiate
_ K Argmyi resi dues are modified by reactmn mth one ot severai conventzcnal
‘ ”reage:nts, among thﬂm pheny!glyoml 2 3-butauedtone 1 2-cyclohemned1me and
mnhydnn Demfahzanon of argxmne remduas raquues that the reactmn be perfonned m
: .aﬂcaims condmnns because cf the Imgh pK, of the guamdxne ﬁmctmnaE group.
20~ Furthenmore, theae reagents may react wzth the gmups of iysma ag Weli as the arg:mna o |
: ammogroup ‘ e '. RO |
“Tyrosyl ms:dues are welLanwu targets of modlﬁcatmn for mtroductnon of
‘spectral labels by reactxen wath aromitic diazomum compaunds or ten'amtromethane ,
Most ccmmonly, N—acetyhmndxzoi and tetramtrcsmethane are used to form Onacetyl tyrosyi S
25 species and 3-nitro denva!;wes respectwely : - ‘
C&rboxyf s;de; groups {aspartyl or glutamy!) are selectwely modlﬁ&d by reacnon
with carbodvmuda &' -N- C-N—R‘) such as 1-cyciohcxyl-3 (’3‘~nw"pholmyi(4 ~athyl) -
_ carbodmmde or 1~ethy1 3-(4 azoma 4,4 d;meﬂlylpenty]) carbo&mmde Elrthermore

| .aSpaﬁyE and glutamyl residues are converted to' asparagmyl and glut:mnnyl ramdues by
30 reaction with ammamum ions.
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Carboxyl side groups (aspartyl or glutamyl) are selectively modified by reaction with
carbodiinude (k2'-N-C-N-R') such as 1-cyclohexyl-3-(2-niorpholinyl(4-ethyl) carbodiirnide or
1-ethyl-3-(4-azonia-4,4-dimethylpentyl).carbodihnide. Furthermore, aspartyl and glutamyl
residues are converted to asparaginyl and glutaminyl residues by 30 reaction with ammonium
ions. 33 Glutaminyl and asparaginyl residues are frequently deamidated to the corresponding

glutamyl and aspartyl resﬁmﬁnﬁlgﬂr&@afgﬁsth@%@%@ﬁ%&@ﬁgyq%gag‘ggqgtypder mildly

acidic conditions. Elthergg nrQ o eﬁmdues falls Wlth he s pe of this invention. 5 Other
modifications includie tHe 1 ot %‘f_(’)m%fr lﬁ‘/ﬁép P’of%‘f?fsmﬁ@mlzatlon with

bifunctional agentéi?éﬂ%{é@ﬂqI“W@%%{ﬂ@dﬁﬁmhgﬂﬁnﬁtﬁgﬂmw thpe neitupeftidestnf dhe
‘protein to each Otmﬁparomzﬁh%watems in a complex to a ‘water-insoluble support matrix or to

other macromgleeular caysers o sed, Cross- I|n ents.include, for example,
1,1 bls(dlazoac?étyl) 2- ph%e{rél ; gln%e c%liracgl (ﬁéml@ %?%?@2838? RIS STariefns

example, esters with 4- a??&ﬁ%“éﬂm %lmmuwmwﬁ;hi@amzab, ifcrchmﬂg:ﬂung the-
disuccinimidyl estessrpumiitasHids @H@ﬂhﬁéﬂ%ﬁﬁbd&%pﬁl&ﬁa{%@ﬂpﬂbgwﬁp@g&] .

maleimides such ag,his-N- mﬁé ne Derivatizi ents u
" methyl-3-[p-azidophenyl] dlthlolproplo?r% at% AR TGRS ac?g a?alfﬁmnxt“’et%m&Wgt are’

_capable of formmg‘%’s‘gﬁlﬁé’saﬁ?‘{ﬁé“ﬂl‘@feﬁéé’@@ﬁﬂ|bhtbf?(ﬁ’é¥ﬁ@ﬂv&9 Testivewater- msolublé
matrices suchi@s @mwwmmmmmm&rwﬁm@waaawmwmw .
described inU.S. SaieR o959 20 A9 0101 490,004, 207,002,4,029 537 and

4,330,440 are emp % ed for proteln immobilization; er mo tions include ’hydroxylatlon

of proline and IyS| Sataut W@’G@Fﬂyﬂ%‘b&'ﬁ’&ﬁ&ﬁm}%sﬂﬁh%bﬁﬁﬁm
" methylation of the héerrirve Petinstiziiziysine sasﬂyummthanm{msﬂdupeem@emhalﬁts}(@fﬁ@igon

TE. Proteins: Sttyciuigapab-WealsesikRieaatise I S EIeS MR G A RNGED. PP

- 79-86, 1983),, cet#q n. fthe% -termlrtlal amine, and. in some instances, amidation of the
C-terminal car oxy Oupsﬁ%g T sk aW?EBHWB“é%E@Wlmﬂ}GW?H%ggﬁé’ﬂ?mweSolublI|ty,_

“absorption, = activated carbohyciratcs and the reactive subsfrates descnbed in U.S. Patent Nos.
" 3,969,287; 3 591 016; 4, 195,128; 4,247 64’? 4 '>29 53;, and 4,330, 440 are emp]oyed for o
: pmtem lmmobmzation L S . y
L Other modlﬁcatmns mclude hydroxylatmn of pmlme and ly'sme phasphorylamn .
20 ; nf hyd:oxyi grrmps of seryl or thmeny} remdues methyiatmn of the a—ammo gmups of -
' Iysme argmme and Ins‘tidme s:tde chains (Cre:.ghton, T. E Pmtams Structure and
‘ Maieuular Pmpert:es WH Freeman & Cu San Francxsca pp ?9-86 1983) acetyiamm o
| L of the N~termmal amme and in some ms!:ances, a:mciamm Gf the: C-termmai carboxyl .
‘-_mups ‘ Lo _ o A o
25 '. ~ Such derwanzed mawtms may unprove: the stab:hty, solubzhty, absorptmn S
. b1010g1031 halflife, and the hlce The mmeues may altematwely ehrmnats or attenuate any
undcsu*abZe side effeat of the protem compiex and the like. Momnes capable of mediating |
: ' such effects are dlSCiGS&d for ezxample, in Remmgten s Phazmaccuncal Scmncas 18&1 ed.,
o Maek Pubhs}ung Co.; Easton, PA, (1990).- ) Do .
30 S A ﬁ.tncuonal demr aﬁve of : 2 pm’sem wn‘.h deleted msertec! and/for s*uhshmtf-:d amino

amd res:dues may be prepared using standard tachmques well~knoum to those c;f ordmary



~ -such as those desc abov

biological half life, and the like. The moieties may alternatively eliminate or attenuate any
undesirable side effect of the protein complex and the like. Moieties capable of mediating such
effects are disclosed, for example, in Remington's Pharmaceutical Sciences, 18th ed., Mack
Publishing Co., Easton, PA (1990). 30 A functional derivative of a protein with deleted, mserted
and/or substltuted amino acid 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
-exempllfled by Adelman et al., DNA 2:183, 1983) wherein nucleotides in the DNA coding the
sequence are malifiedGuah, foataamadiiedeadinasanence sradisd andibereatier

E
expressing this r in aryotic or_eukaryotic host cell, nsmgtegh%ques
D B S € e

and/or su bstltutloﬂgfﬂrﬁé?b@%‘%?ﬁm}?lﬁ?%@mdhbﬁﬁmmem|mhsg¢nmemsdtﬂ&ﬂngch

methods well- knatwnamcﬁiﬁeaﬁa&ﬁpséqmﬂsmhdﬁﬁé@w{@%aﬁﬂégf ; biRicallyexhipit the

same quallta ve i elns 10.Uses f he hlmerlc Proteins of
4ve Hiplagie &loﬁ%%ttx &%&E&Q@é 5 0} S %Fé‘r?f

the Invention Other aspects.of the invention re ate Fhérebdteins.
Preferred uses m"i‘,‘TB‘é‘“e 6??%3’88&3‘6&?’5%‘&1‘\?@@%#%&&%@%mﬁmmeneimambeﬁﬁ@We o
- amount of. chlmemrpbemadmlﬁmmdhe ait\t&i@ﬁ&mémrggfm@ag/dg@ M@g&g&mﬁrdmg

hereto) is adminigtgred 46 2apatisnt 5 Brote ntacts 15, g:ells of the
patlent “which co$ ctln%thereafter elléﬁéﬁt‘%’tgg %tgg]lx?reggb glc{ %gé%ig%sem?ﬁg%ﬁ%aévf:or using

the'instant chimeti¢ SRR dE ﬁ?e‘ﬂ"ré’a‘g%‘fsellmtmg an immurie response in-an.organism; -
- methods of raising antlbodles (] ceII |mmune response) in-an-organism; methods of inducing.
a T-cell mmtﬁwe PeisS ghthe hatmes PHERS Oh e Fsentels for treating B cell pathologies. The

invention also. mcIudesmtas;zI@tknfﬁ'eaﬁmeﬁﬁmfsWﬁ&%} tﬂa%&ﬁft M@@%ﬁme immune

response capablelgfegg@g&glﬁc Laatholeay hy: adminl istering a chimeric. |n of the -
invention. Typicall suc% thod%egre accomplished G% rgll\%rmgf1 eergtréan?sr% 1

effective amount® Re %?Bfgﬁtnaafﬁwid?ﬁ&tg‘?%’?ﬁ%ﬁﬁfﬁ@ﬂ&ﬁw&mt" refers to
an amount that reserding lﬂq@td)etgwéunbﬁﬁwglt;ad petspmnﬁeﬂhemg m&eﬂawmtm contacts .

15 . celis of the patient, wiuch contantmg thereafier elicits the desired bmiogmal Tesponse,
Methods for usmg the mstant chn'ncnc protems mciude methods of ehc;tmg an nnmune ‘ [ SN

- :response in an ergamsm methods of ratsmg amtbodws {B cell nmnune response) in an -

K orgamsm methods of mdncmg aT cell tmmuna response by an organmm, and methods for- '
‘:t:reatmg B cel} pathologxes The mventmn also mcludes methocis for tr&aimant of subgects o
- 20 B in order to mcrease thc mtmune response capable of altenng a B cell patholegy by "
, admunstenng 2 chlmarts protem of the i mventmn ' . S . .
Typmaily such methods are accemphshed b}r dchvenng to the orgamsm an - |
. "efft:cttve amaunt of a chimeric protem accordmg to the mvmtmm “Effeﬁtwe ammmt"
o refcrs to an amount that results i in the destred bm}ogwal msponse bemg ehmted What
25 ) . constzt:utcs such an amount wﬂi vary, and depends on a vartety of factors, mcludmg the -
L pamcular chimeric pratem the desired btclchcat rasPunse te be ehczted. thc fonnulatmn
of the ctnmenc protem the: age, wmght gander and health of the ﬁrgamsm to be tteated
 the c[osage regimen, the condttion or dtsease to be fmated or pr»zvantcd e,tc Orgamsms to
' which the instant clmnenc protems and composmens may be. admmstered mclude

30 mammals preferably a mamrpal seiected ﬁrom tfne group consmttng of a bovmc canine,
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- 25 constitutes such an amount will vary, and depends on a variety of factors, including the
particular chimeric protein, the desired biological response to be elicited, the formulation of the
chimeric protein, the age, weight, gender, and health of the organism to be treated, the
dosage regimen, the condition or disease to be treated or prevented, etc. Organisms to which
- the instant chimeric proteins-and compositions may be administered include 30 mammals,
preferably a mamfABRecRibR avitsm Ry odpnasistmgloP artmlins podiiné or8Bisgtire,

feline, ovine, porcingzand primate animal. Particularly preferred organisms are humans.. The

compounds' described ht%reln can-be.admini %[erg?nd 10.a hé{gav§ﬁéigﬁ“%%§%§§éh%fse or

pharmaceutical compositions. P o R e Dty
‘combination therdb?hm%%ﬁé@éﬁ Beipicateied sihaibpestiorifarmisationiand |

~administratiors of thmbﬁmiaﬁ e bikeiinstantRpRicAtRIaY De-talane inr RenEioms

'Pharmaceutlcal Sgi AGeS.Magk Publl§3 %9?81 E n. PA..latest edi lon, $. ou.t
A 8 i} 3
Admlnlstratlon Suitable mﬁteso eCé’m?nll;lsqtra?lon may,? icghn?nlxé}a n%c é&moral Fect: 5?011'5

transmucosal, or FitEEtaIahTmrates &ﬁ”ﬁé’%’é‘i@%ﬁ@éﬂﬁnﬁ(ﬁuﬂmﬁ ?ﬁtﬁal*nuscular
subcutaneous, intravenous, mtratnedullary injections, as-well as intrathecal, direct ,
.intraventricular, intraperRetsapfidduipigastionintraocular injections.-One of skill in the art will .
" understand the various mmimu&asﬂa&mmaobmwaﬂeéww&hﬂmmmon to a

~ particular royte 0fu%ﬂ£§l@é§ Qf"tb?ﬂﬁ L2 Al M@Xhone may f%h {Qésteirngu .compound | jn.a local

rather than systemic. manner, for.exam via Injection of e €0 ’poundnélrecat?fl Finto a solid

tumor, often in-a: H%WE&%P&W@EPF&I%@?@FHW&%&W@S&W|ﬁ’@‘ﬁ}¥fl§ﬁin@lraﬁon The
pharmaceutical cannpositivnnofitheditasantinuentiob: mayberapuiasiume sk manner
that s itself knowr;g &dé?aeaﬁzfmaa&&%y&ﬁm@g PRSI qyo A0UIalING tion to

" drape-making, levigating, emulsifying, encapsulating, entrapping -or ilizing processes: B

" Pharmac&utical caﬁfﬁ%ﬁk’fﬁﬁlﬁ? FEER S dance with the present invention thus may be
g formulated lrﬂéonventloﬁaiemaﬂlammﬂgadmmemmgoptmagmw ﬁﬁﬁeﬂiﬁfﬂﬁtemlc '

mamer, for example via m_;ectmn of the compound dn'ecﬂy into a solid tamor, often i ina

depot or sust&uned refease fazmu}atmn :

3 Composrﬁnnmormulatwn,‘

, 'I‘ha phannaceuncai compos:tlons of the present mvenuon may be manufacmred m
- | 2'0: a manner ihat is 1tse:1f Icnown e g by means ef coxzvenmcnal rruxmg, d:ssolvmg,
- ﬂranulatmg, dragee ma]ang, iev1gatmg, emulsxf}ung, encapsuiatmg, entrappmg of
: lycpmxzmg procassas ' T : , o
Pharmaceuucal compomtmns for use in accordance Wlfh thc present mvcntlon thus
L - may be farmuiated ! conventwnai maxmer usmg ona or imidre physmlo gically acceptabia
25 _ camers cnmpnsmg exclpwnts and auxzham:s whmh facmtata proc&ssmcr of the active
' compounds into preparataons whmh Can be used phannaceuncany P‘mper formulataon Is.
' ‘_'dependen’c upon thc route Gf adm.tmstration chnsen e 7
. ' For m;ectmm the agents of the mventmn may he foxmuiated in aqueous so}utmns
g prafara‘bly in physmla glcally oompaub]a buffers such as Hanks' solution, R&noer s

30 solutmn, or physzolegmal sahne buffer. For transmucosai adrmmstmuon penetrzmts _
' : o . 36



25 carriers comprising excipients and auxiliaries which facilitate processing of the active
compounds into preparations which can be used pharmaceutically. Proper formulation is
dependent upon the route of administration chosen. For injection, the agents-of the invention
~may be formulated in aqueous solutions, preferably in physiologically compatible buffers such
as Hanks" solution, Ringer's 30 solution, or physiological saline buffer. For transmucosal .
administration, penetrants 36 approprlate 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 &5teptable Babrsisipdte REGWATTh AR esaftin Sis hotndetivierSvehabierthie are
compounds of theganveny@ﬁotmbezf@mqulated as tablets; pills, dragees capsules liquids, gels,

syrups, slurries, suspensg)ggéi%dt gﬁhé{e (Rr aSp stlon %/ “E‘i“Ratfi ggnated Suitable
in i

carriers mclude excipients such-as, fillers such sug ars |nc crd[%lémg
~ mannitol, or sorbitdF %BHE%&’W@E&?%@WE‘W%@WW@%W%&%&lma*@hn%e’at starch,
rice starch, polatcSstarehigetatisle guruiipgadaotihe it eaathyb oo iipsticd as tablets, pills,

hydroxypropylmeliyéeliites Sopttin e Ranmalidealiyloss, andio ARt ol

~ (PVP) If desired, %lsmtegratmﬁ agents maybe added, such'as e Crose-Nnked poinyt
pyrrolidone, agar, AR 8%%51%?@6?@%“&?%%@%‘%@%&9@@#&@@@ ®ores are

~ provided with- swt&!ﬁ@&@&hﬂg& IEammhmmmum@mentbﬁ&ﬁema&ww{uﬁemm@ybﬁ
~ used, which may %m@lixamémguﬁa@m@mn@lmgw%w Ogaaﬁelg&%

, pal g
polyethylene choI Iac uer solutions, -and Suitab gnlc solvents

u#t um -dioxide, '
or solvent mix ures 1&/ 1 3615’?7?’8 5’317 o3¢ ?%d‘iﬁe“ﬁlﬁlwwfﬂﬁ'é%\?s&o%ﬂ%s for
identification or to%ﬁﬁr%ﬂmb@mé?éﬁ’ﬂcﬁrﬁmm@ﬁstwmmghﬂdid@!seszhaé)ﬂm |

Pharmaceutical peepaiationsayhish sarheisesomving vde aushibcapsiss.madg of |

gelatin, as well as soft. sealed capsules made of gelatin and a plasticizer, such as glycerol-or
1AL

sorbitol.. The: push t calgsules can ‘contain the active ingredients in admixture- with filler such’

as lactose, binders. suct’EEStarEHas mipdifed Wiy Redials soutings Buctigs purpose, concentrated

Lo 15 sugar solutzens may be used, wh:ch may optmnally contam gum arabm tale, polyvmyl
o pyxmhdona, carbepol gel palyethylene giycol andfor ntamum dmmde Iacquer salunons
. . ,and sul.table organic solve.nts or solve.nt mmtures Dyesmffs or p1gments may be added to . .
' the tablets or dragee coatmgs for 1dentiﬂcataon or to charac:tenze mffercnt combmataens of o
| R '.lactwe compound doses. - 7' o S ;
o ‘:2(-}, S Pharmaceutmal preparauons whmh ca.n be used. orally mciuée push—ﬁt capsules
. R made of gekatm, as wall as soﬂ sealed capsnles made ef gelatm and a plasucxzer, such as
-‘_giyceral or sorbxtol The push~ﬁt oapsuies can conta.m the actwa mgredtents in admxxmre |
wzth ﬁller such as lactose, binders such as starches, audfor Iubncants such as taia or -
magnesmm stearate and, optmn&ﬂy, stabilizers. In soft capsuies the acnve compozmds
5 may be dxssolved or suspﬁnded in suitable iaqmds such ag fatty oils, hqmd parafﬁn or
_ hquad palyeﬂ:ylene glyccnls In addmon, stabihz,cxs may be added All fcrmulatmns far
'o:'al atimnnstratwn shouid bc in dosages smtable for such admunstrahon
For bu.ccai adnnmstratmn the composmons may take the form of tablets or
o lﬂzengms fonnuiated in co-wenaanai mamner. . .. R
30 = For admuus%ratmn by. mhalatmn, the comp ounds for use accordmg to the present

_ mw-muon are convemenﬂy ciehvered in the form’ af an ae:msol spray pres&ntatmn frorn
' ' 37



~ - formulatory age

magnesium stearate and, optionally, stabilizers. In soft capsules, the active compounds 25.
may be dissolved or suspended in suitable liquids, such as fatty oils, liquid paraffin, or liquid
polyethylene glycols. In addition, stabilizers may be added. All formulations for oral
administration should be in dosages suitable for such administration. For buccal
administration, the compositions may take the form of tablets or Iozenges 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 pressurﬁ@&ﬁmms@mﬁmﬁ% mﬁhttiaww@mmtﬁb&tmmglam eg., '
tdlchlorodlfluoron&?q}n t‘?g}ﬂtrlchlo eﬁgfluo&]i mgg ﬂé{c’mﬁ %thmgarbg ~dioxide or

other.suitable gas € case,of a riressunz aeroso fhe osage unit may be determined by

providing a valvelig¥ideveter ﬁ#é?ét@@&rﬁb@ﬁ?@ﬁ%%ﬁ?@é?ﬁﬁb@é Hfage gt gt for'use
in an lnhaler or lﬂ&a;ﬂﬁtatwbeiaﬁrgmwmamwmfmmﬂwmm rmxpettabena@mﬁamdfand a

suitable pow er base DS or%:slg(:tos%{létgiﬁﬂb%Q 88 %Mm&y‘:@&a ?u QJQr

_parenteral a minstrSton y-injection, e s injection or continuous.infusion.
'Formulations forjeifeermapind ﬁ‘l“éééﬁ‘t‘é@%%’ﬁﬁ IR Sy Ry IR tHspoules or in
‘muilti-dose containers, Mh@ﬁp&ﬁf&&iﬁoﬁfﬁﬁﬁkﬁd&rﬂdrmmmﬂmmmmmaynmwmab forms

" as suspensions, gg),l, %}g%eg[mgmﬁﬂ&g{ﬂ QR Rn apbeaM:HENGISS a0 ) % RIGIRG in
NS suc

S- suspending,; stabilizing and/or dispersing, agen(g%ﬁ harmaceutical

_ formulations for paH&mEes| o g Fofh ks tR-ATRRO WS Ol TtetRs Bk e4etve compounds
in' waterssoltle mem&ddltlﬂmmnpamtmmwm fﬁﬁna@ﬂwmnqmnhtgmaybe prepared

* as appropriate oily inlplian SUSPERSIARS Sbitahls ingrilicisoluantay yghisleminclude fatty

. oils such as:sesame ol OF | #nthetlc fatty acid_esters, such as ethyl oleate or trlglycerldes or
. liposomes. AqueBiRenisst S%V%&%Th substances which increase the. -
. viscosity-of the: suspeanmmmntmmmm W‘tﬁwﬂm‘ﬁextran

Optionally, the SUSRRRSIQRMAKAISSERGIAIR %Qwaém{mtﬁbmzw@%mgm@wﬁuﬁhgwse
- the-solubility, g)fthe co cE)ound to: allow for t %Qarat%onlpf gcltilynconcentrat%gmsgigtlons

' CPar asa n ISPENSIONS
Alternatlvely the S8 e emtB?fnaﬁ:*; it ow orm or énstlta Ior

Elpopf:uhc sclvents ot vehxcles mclude: fatty oils such as sesama oil, or synthcttc fatty acid
) ,.esters such as ethyi o}eate or trzgiycendes, ot hposomes Aqnaﬂus m;actmn suspenmons .
' may contam substanc.es which i mcrcase the vmcosxty of the suspensmn such 8 sodmm o '.
_ : carboxymethyl cei lulase, sorhztol or dcxtran (}puonaliy, the suspansmn my aisu contain
o “ 20 - _?ismtabic stabthzers or agents whwh msrease the soiubzhty of the compounds to allow fur
B "‘_ the preparatton of }ugh’:y concmtrated soluttons TethoL o " '
Altmatw@]y, the actwe mgredwnt may be in powder fumt for ;:onst:tutxon wnth &

L 5 su:tabie vehzcle, e g stenle pymgennﬁ'ec watet, bcfore use - . :
R | ‘- " - In addttton to the fannulatsons descnbed ;meousty, the’ compomés may alsa be
— 25 formulated asa depot preparahon Such long actmg formulations may be administered by
[T mtpiantatmn (i‘or example subcutaneousty or mtramusaularly) or by mtramusculax L
¥ mjectmn Thus, for example, the campcunds ma‘y ba ﬁ:muiateé thh suttable pclymmc :
| ".,A' or hydrophobm matena}s (for examplﬂ, as an emulston m an acceptabls 011} or iom - .
| Ll exchange resms, ar as sparmgty soluble denvatzves for exampie as & spanngly soiuble ‘
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suitable vehicle, esterile pyrogen-free water, before use. In addition to the formulations
described previously, the compounds may also be 25 formulated as a depot preparation.”
Such long acting formulations may be administered by implantation (for example
subcutaneously .or intramuscularly) or by intramuscular injection. Thus, for example, the
compounds maybe formulated with suitable polymeric- or hydrophobrc materials (for éxample,
as an emulsion in an acceptable oil) or ion exchange resins, or as sparingly soluble
-derivatives, for example, as a sparlngly soluble 30 salt. 38 A pharmaceutical carrier for the
“hydrophobic compounds of the inventionis a cosolvent system comprlsmg benzyl alcohol, a

_nonpolar surfactant, %\g@&&ﬁmﬁeﬂﬁ@?ﬂ?w@m&m aga%@u,% Rbaren Fhe cosolvent
system maybe. the. VPD co- solvent sy§P§m VPI% 5. a sol t|o f 3% wiv benzyl alcohol, 8%

wiv-of the nonpSiaT & e HAERFTEoTES B5hE BRSO Bn § R GIEBI200,. made up
- to volume in. aﬁm@@mmom¢h®amﬁ®l€ﬁiﬁ§lv@m%§§l@ﬁ em DS beVERtwof VPD

'~ diluted 1:1 wntma@%sﬁ@zs{rospmswesﬁmgMmem@mmbﬁentgmﬁemﬂ%ﬂy&& |
. .-hydrophoblg cqQmpour ds WeI gloltsed ?Qy) ue ,ﬁe%%%lc{ﬁ’&g%& dftemlca ministration.
' syste '

Naturally, the prop ortlo S" a Co-SoIvEn consl RGO 10
destroying its sé}hﬁﬁﬂfﬁx"@ﬁﬂﬂomw&%@i@ﬂ&ﬁ&%@&m@ﬁmcwmﬁﬁm@dﬂl'lfﬁé bd- solvent .-
“components mayithe sardegrdey :ﬁXﬂﬁE{H&uﬁ&heﬁ‘iﬁWd@mﬁ&}t Q@t&ﬁpﬁ&c&wﬁ?m&bmay be used

;..l'-|nstead of poly &rfgmgs wéﬂe&@%ﬁqpﬂ ?&gs y I%ﬁf%%(?@gn%}?e %mee \égrled other-

‘ biocompatible po %ﬁajrs may replace eneg V|ny %%rrci)]bdone and other
" “sugars or polysRetHARs H‘%‘S?’élﬁ’ﬂr%ﬁfﬁt@ akgrgea ey R?té‘?‘ﬁ ARy EHRMEERYery systems
.- for Compoglaonsaatayzmtemﬂ).lbﬂe,dan&tpmmmasamds&muImmwmcyu&ihd@hﬁwaf@@mples of -

delivery vehicleg,gr.gargiers o by %%mpacfsiry;gﬁm@e&t@w 1950RRIG SANEDIS SHARAR: -

- dimethylsulfoxide also maybe employed, although usually at the cost of greater. tOXICIty,, :

- Additionally, th B R %%Ya%*h%@r%%‘h%%‘%?’éﬁﬁaﬂﬁ%ﬂ??&@a%gg% & Buch as
semlpermeablemmﬁﬁwwhcbhydﬁ@ph@m@mm%mmmm@cﬁi&mamipenﬁlc agent.

- Various sustaingdreaieasemaiesialshave hioasestabiished aasarg wellkaown by those

‘ skllled in the at. Sustam%ga{gle as%‘h cp %Lessqgexasqepcorgglg .on thelrbcherrinca nature, release
“‘the compounds for a »0 v postions may © FIpIoye :

Llposcmcs a.nd emulsmns are weii knowr: examples of dehvary vehicles or carriers fer
= hydrophoblc drugs Certam orgama so!vsn’{s such as dzmethyisulfomde also may be
employed a'lthough usua!?y at the cost of greater toxnmty Addmnnally, th sompamds _ .
- may be dehvered ‘using 2 sustamed—»re}ease system such as sennpaxmeable matrrces nf | _
'."20;' _ solid hydrophobm pciymers centalmng tha therapeutlc agent X’anous sustamed-rciease '
Lo matemls hava been estabhshad and are well lmown by ﬂmse skxliad in the art Snstam&d— -
" reiease capsules ma}r, dependmv on thexr chenncal nature, release the com;cunds for a |
- few weﬂks up to over 109 cans Dependmg on the chem:cal nature and fhﬁ 'biolcg:cal
. stability of the thﬁrapcut;c reagﬁnt addmoml stramgzes for protem stabxhzatmn may be -
25 emp!cyed ‘ o ‘
' ‘ The phaxmaceutlcai composatmns also may compnse smtable sohd or gel phase |
© carriers or excapwnts Examples of such came:rs ar exmpzents mclude but are not hrmted '
to calchum carbonata calcmm phosphate va:ncus sugars starches cel!uiose derxvatWes
-gelatm, and polymars such as polyethylene giycols .
30 Manyofthe campounds of the mventzon may be provsded as salis w;th
phannaceuucauy ccm;’)at::bieﬁcemtenons. Phaxmacmmcgily ccmpai;bie salts may be "
, _ _ 49 . .



few weeks up to over 100 days. Depending on the chemical nature and the biological stability
of the therapeutic reagent, additional strategies for protein stabilization may be. 25 employed, -
The pharmaceutlcal composmons also may comprise suitable solid or gel phase carriers or
excipients, Examples of such carriers or excipients include but are not limited 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: Pharmaceutically compatible
salts may be . B%Mmgdh\mﬂnm&ﬁy aciddinfrietusing-fied noiiitetisad)yafact) nvite, safiaric,

. aceti,lactc, tagage ARG, UGN S APINY 018 SHRINALERURT Oer

- protonic solvents that are the corfesponding free base forms. ective Dosage. 5

' Pharmaceut|calsegﬁ‘iﬁégﬁlﬁfﬁébg&ﬁgﬁ?@?ﬁf“@g@?r‘?ﬁ? °ﬁ?‘l§sent invention include” compositions

~ where the active ingredients are: contalned in an amount effective to achieve its intended .
purpose. More §peC|f Hestive Bessase tically effective amount means an -amount of compound
effective to Brevent aﬁmﬁﬁaﬂﬁbﬂr&ﬂﬁ{wﬁeﬁyﬁﬁwm ﬁedmagﬁsmtﬂfm thauseirvival of the

sublect being gl BelSIIRHION A3 ?@ﬁ%&&%&%@ﬁ%ﬁ@dﬁﬁ%&%%ﬁ%%%&é%’%% hin the

capability of those in the-art, especi in light .of the-deta isclosure provide

“herein. Toxmtty’é*i‘?ﬂﬁﬂ@%%@ eW@&é?eﬁlf CBH‘IT%{?HH SERTNG HerehesRER .
- determined by standard pheunateiitat mp@e&mrd@m@aﬂm&wmc@mmpﬁmmmmeammals

~eg, for determ'@mﬁgaééaﬁﬂv&m%ig'g‘&o{@&%mmqtéa ohtheRapuatenkanddhe.p EDSO (the

~ dose therapeutically. effective in 50%_of the population): The dose ratio between foxic and

therapeutic &ffeEEIL TRt AhREHE S CE L WB%%%%E@&??B‘%@&%& LD59
- and EDSO. Com@ﬁaﬂd&iﬁﬁmlwmtptdmgﬁttmapeutlc |nd|ces are preferred. The data

- obtained from these cellguliutey ﬁﬁ?@éﬁt@@ﬁ'@ﬁ%ﬁk@&@&%ﬁﬁ@ DecHsathRadnmuating a range
of. dosage foru F%e%ln hu? n. The 'dosage of such com %oundi; ,f 20- preferablgnwnhln arange

of circulating coftERtPs §?ﬁ'§ﬁ'ﬂ8‘ﬁ8§afﬁ‘éu T O RB SRR TRE Hbsage may
vary within this Wd@peﬁd#@ﬂp@ﬂglﬂ@ @335(@'@ %wdethal to 50% of thepopulatmn) amdthe .

- AIVS . EDg (the dose therapeutwaily effeotwe in 50% of the populatwn} The dose ratm hetwecn

- ‘_‘l.tOXIG axd thempeutm ef‘fects is the therape;utm mdex and it can be cxpressed as the ratzo .
A ‘ ,‘:between LDso and ED s0- Compounds wEnch Bxhlblﬁ hxgh therap eutnc mdwes are preferred
The. data obtamed fmm thess csﬂ culture assays and ammal studzes can be used m : _
. uformuiatmg 2 range of dosage for use m human 'I‘he dcssage of szmh comgounds hes " '
: ) ?.(-)- pxefarahly wmthm arangc of cxmulatmg concentratmns that mclude the BID 50 wzth httie or - g :
o 1,- nio tomc;ty The dosage may vary wzt}un ﬂns rzmge dependmg ugon tha dasags form "_ o . -
= empioyed and thc route of &dzmmstratmn utzhzed 'I'he exax:t formulahon, route of o
o "admjmstratmn and dctsage can be chosm by the mdmdual physzman m vxew of ths ‘ . _ o
s panent‘s condzuon. (Seeeg, Fmgl P ai "The Phamacoiogmal Basw of Thcmpeutms " o
1_'25_'.',_Ch 1p.1,1975). - o s
: Dusage amoun‘t and mtewal may be ati]ustad mdzwdually 1o provxde piasma. }.evcls
v of t’as acttve moxety wlnch are suﬁicacnt to maintain ﬂ'!,ﬂ reqmrad effect or minimal
o effechva concentratmn {MEC) ’I‘he MEC will vary for cach wmpound Dosages
Co nece.ssary to achmve tha MEC will depend on mdzvxdual charactcnsncs and route of .7 :

T



employed and the route of administration utilized. The exact formulation, route of
administration and dosage can be chosen by the individual physician in view of the patients
condition: (See e.g., Fingl et al., "The Pharmacological Basis of Therapeutics,” 25 Ch. Ip.1,
1975).. Dosage amount and |nterval maybe adjusted individually to provide plasma levels of
the active moiety which are sufficient to maintain the required effect, or minimal_effective
concentration (MEC). 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 als‘@lﬁeﬂa‘e{fetm|ﬂeﬂaysrn§HME®masiueb@mmmﬁs:&b@tddd&ﬁnﬁﬁmﬂaﬁered using
aregimen whlcmm@mﬂgﬁsplasma levels above the MEC for 10-90%_ 5.of the time, preferably
between 30-90% and ost prefer bI between 50-90%. In cases of local adminiistration or .

“selective uptake, the effective TocaT “CORERRE T Wﬂﬁ%@%&‘ﬁ%o?ﬂm%ﬁ‘bﬁsma
concentration. ﬂ@mwmempemmmmmw@bmlIif:vrﬂs:mmhbmﬂemnden%on the

- subject being tredtagiag &@@Wﬁé&?ﬁ%%ﬁ@ﬁyﬁeﬁé ag.dhg manner of 10
administration and the judgm ent %It!;‘{? scrlblnge]%ct 3|C|a Paeka2|ng The compasitions

- may, if; desired, be presenteé’ In‘a pac AT ??eaﬁser evic %ﬁ*ﬁ?ﬁ?"e&fﬁém one or more
~ unit dosage forrﬁ%"&?ﬂﬁ%ﬁ?ﬂr‘l’é‘iﬁei%’étmebflﬁﬁr‘m%ﬁ@dﬂiéﬂﬁae@mmrexample comprise metal

or plasti¢ fail,-such as&mmmﬁmﬁﬂmmmamﬁnﬁ%g@ylggm@g acgempanied by
- instructions for %M&'ﬂ?&@&l&h&%&&? %ls%@ga alsa.be Companled with a notice

assoctated with thé.contamer jn form prescrib a govarAMmental Aty FBREAG the
 mantfacture, W%@Bf’“ﬂﬁ%?ﬁ%&%@ﬁ@c Wﬁ@ﬁ%&ﬁé@i@%ﬂectwe of approval by the
agency-of the-form .of the polynucleotide for. human or veterinary administration. Such notice,
for example, ma‘b be M%ehng approved by the U .S. Food and Drug Admlnlstratlon for

E prescription drugs, or Tiee-appsaues WWMeQ%@mﬁlgg&ggmmg&ﬁmnd of
the |nvent|en TOHW@L%'Q&%QH}&%Q%BQ%@%%?%' azlxln%%r i€ Iac IV n?glx% lient. pfk?eppaag:ﬁd placed

II’I an
may for example coznpnse metal or plastic fo:l, such asa bhster pack.: “The pack or

‘ ‘ “'ES 'd13pensar dewce may be accompame& by instructions for adm;mstratmn The pacic or.
| d:Spenser may also be accompam&d with a notice assocmted wnth the contamer in form
7 prescn'bed by a govemmental agency reguiatmg the manufactuxe use , or sale of | -
-phannaceuticals whxch notms :s reﬂeciwe of approval hy the ac’ency caf the fenn of the -‘
N . polynmlaotlde for human or vaterxnary admuustratmn Such notme, for example may be
' _ ,2(} : the ia‘celmg approvsd by the U. S Fcod aﬁd Dmg Aﬁm:msu*aimn for prescription dmgs, ot
TR the approved product msert Compositwns compnsmg a compound of the mventmn '
formulat:d na compauble pha:mae&uhcal camer may also be praparad piaced in an
- appropﬂate contmncr, md labe.led for treatment of an. mdwated condmon, Suztable
IR cond:tmns indicated « on the Eabei may mciude treatment ofa tumor treatment of
2.‘.)‘ B rheumatmd art}mhs, trea.unent of d:.ahctcs and the 11ke

EMM?LES .
. In the followmg descnpt;en mfere’;ce w:il be made to vanoas methodciugcs
_ known 1o those siulied m thr: ari of nmnunniogy, ceil biclogy, and moiecular bmiogy
30 Pub!lcataons and other matenals settmg forth such known meﬁ:odo}ugxes io wluch
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appropriate container, and labeled for treatment of an indicated condition. Suitable conditions
indicated on the label may include treatment of a tumor, treatment of 25 rheumatoid arthritis,
treatment of diabetes, and the like. EXAMPLES In the following description, reference will be
made to various methodologies 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. . TISSUE PROCESSING F6R NON-99DGICIN'S LYMPH
5{D)) IDENTIFk@“&Eﬁ@M Am@hﬁw&ﬁmmmwém&ﬁmmrﬂwﬁﬂ%ﬁode were
biopsied as clinigallyiagicated - under sterile conditions. and used to generate patient
idiotype-specific recombinant chlmerlc immunoglobnlhn proteins. Remaining lymph node
biopsy material was stored in: hqwd nltrogen |n tlssue ceII bank for future use. 10s. -~ .

: ,Celllsolatlon Sihgle =;1!-3 NGO RN DG sjr,m»z@mamadfbg-fmcing
the b|0p5|ed'5lympho‘ PUTSL LR T (0 SRITT '3‘ 2Ry izy:_ to steel mesh screen while .~
_submerged in sterile P S‘ The! ?IS ersed ce{] ViIF Efd tW{Jce in PB%&F resu ended
~and counted. A 10% fraction of the Cells Avere protes ot PR %ag‘rr‘}diﬁ A =i[he -
remaining cells VV@F&%RW@MW%W@QEWWW&@%B@WWWW 1640 tissue -

culture media ceﬂiﬁéﬁﬂﬁxﬁ%g{b’whﬁqiﬁkmmmyﬁﬂﬂ HRIBAHY RMSDwAILBERcRSSINg Of

._cI1n|caI samplesh 3.0 |n a bi [ aI Eq] cabinet, b. Total RNA Preparation: Total
RNA from homogéglze%(% not elﬂc% i\ivasarg'olrflétéed USIBJ? RNeasy Kit (Qlagen) asper -

- manufactufdr's instruction. ﬁ@%ﬂlﬁ&ﬁﬁ%ﬁéﬁs RpeRtRIpPbtefsiepsies EERA -

. Synthesis: Apprmmew&&@mmp&%Aymamuﬁeﬁsmﬂﬁmﬁkate;sﬁagmsnaxmd GRNA

 synthesis using the, SHRGIHAHIPL B %@wjémaﬁg@@%ﬁgh SRRk a%%ﬂ&%?n
‘manufacturer’s. recommendatlon igo (dT) provided with the*lot was ‘use rme the”_
: ‘CDN A -_ o PBS, then msuspendadan countcd AIO% fractmn of the celis were processed for tota.l 2

R VRNA ax‘a"acuon a.nd ﬂm remauung ce.lls were archwed in hqmd mtrogen foﬁomng ‘
15 -"resuspcnsmn in RPMI 1640 t;ssue cnlture mcd:a ccmaxmng 30% (v/v} fe!al bowne serum. o
© and 10% (W) DMSE} All processmg of chmcal sa.mples Was performed ina bxolegmal '
o safety cabme.t S " ' T : L
S b Tota! RNA Prggaraimn Tatai RNA ﬁom homoge:mzed lymph node cells
: T 'was Lsnlaied usmg RNcasy Kit (Qiag,en} as pef manufactmer 5 mstmc;tmn. Tm:ai RNA was o
t 20 ' qummtatedby Spactrophatometry f e T A
W DN& Sygtheszs Appmxxmately 2, 0 pg total RNA was usad as tempiate |
, '. ) for ﬁrst stmnd cDNA synﬂ:csxs usmg the SuperScnpt Preamphﬁcanon System (GIBCO—
" , "BRL) acccrdmg m manufacmrer 8 xecommcndanon Ohgo {dT) prowded with the }qi was -
S .usedtupnmethecDNA - A o -

25 S f . PCR Amghﬁcatwn of Genes 'Encodang Lxg_xphoma Heavx and L:gh

Qﬁ,,___ Boﬁl hcavy and hght chams fram the lymphoma~speciﬁc unmunoglohulms wara B
C 1dentzﬁed as follows Ahquots of the Smgla stranded lymphoma cDNA were combmed l
. ;'l' " N .mth a smes cf V;.; and V:, 'leader sequencawsp@mﬁc 0§1gsnuc§eonde sense pnmers [ -
o ; rcpmsentmg all ]mown VH, Vi and Va, subfanuhes a8 !1stsed in T‘abie 1 pau-ed with IgM, -
30 hG, IgA, or Igt and Ig; constant reglon spaczﬁc antmense prxmers 'I'hese samples were

: then amphﬁed by PCR ami analyzed hy agamse gcl alectropheresls
o 42



25 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 VH and V1,
leader sequence-specifio oligonucleotide sense primers representing aII known Vx, VK, and
V% subfamilies as listed in Table 1, paired with IgM, 30 IgG, IgA, or Ig, and Ig,, constant region
- specific antisense primers. These samples were then amplified by PCR and analyzed by
agarose gel electrophoresis: 42 Parallel reactions were conducted using cDNA prepared from
the patient's’ periphéeral blood lymphocytes. A comparison of PCR products generated by each

pair of primers. deWeﬂaﬂ@Bﬂé@cﬁHﬁ'ﬁé&Q%ﬂH@&ﬂ&ﬂ B mlmegjﬂg RIgRSY CONA
~would. leadto the iden Latl n of the candidate tumg}%% cgl’fTéyVH an r VX subfamily over

5 represented:in® Fﬁlg R B RSTERRRRE S SR R 4 RgReBla e ehrhiahte
tumor V region g@ﬁ@rpﬁ@dm&ﬁmwwieemMmM pm&nglp oniphait eeidiSenyenta wasd

determined to assass @iaalilicE0s 6D AANRAL MR BLSRERSRE NS e SRR RSO Med

from starting.cellular fracti o%s One microliter of the cDNA-reaction . (representlng % of the

 total CDNA rdactigie BUHBYRRE L B8 %‘Eﬁlll%’lﬁhﬁ@%s%ﬁd
- HotStarTaq Mawww¥mq@mﬁu®yemgh@@mmsn@&@ n@:imcmeﬁ&@uememﬁz C 1 min,

~ followed by 94 @e&rﬁiﬁﬁﬁ&a@é@eﬁﬁh&z SoreanindanddryaiRssang: adnalextansion step at
72 C for 7 min: Ae%o zI %ﬂ % Q%%Iﬂ%@tlon Is analyzed by electrophoresisona 1l %o - -
agarose gel Wltﬁ %r%lum romi ™ Primer Sequences Used for Amplification of
- Lymphoma - Heavy an8"45W@ﬁ@lﬁ@%@@%ﬁ@&h@éﬁ@ﬁ@ﬁ@t@&fﬂ@ﬁfﬂW“@@mﬂm@ther aT
L OrCa gC PRCIS%E R,WCBIW@&(?E%M&% '3 1)3131%3 uy,zﬁﬁ *he HotStarTaq Master Mix .
- TCACCATGGA A Al 4 l, o '
: ACCATGGACA%‘A%%EF’&,F E%%ﬁ %%%ﬁ 3 %i? 65 "C'4min, 72 C 1 min, followed by
94 °C 1 min, 61°C 30 sec 72 "C 1 min for 34 cycles, anda final extcnsmn step at 72 °C "

o fur 7 mm A'10 ;.Ll ahquot of each reactmn is amlyzed by eiectrophoresw on a 1% agarose

gei with et}ndmm bromade
5. - RN
' ‘ TABLE 1. aner Sequences Used for Amphﬁcatmn caf Lymphoma :
A HeavyandL:ghtChmns A R ‘ -
‘(GA) means sztheraﬁoranA ‘(TC}’ means elthera’I‘er aC
© | PRIMER NAME | PRIMER SEQUENCE {3 3*)
491 Vigho - - - TCACCATGGACTGGACCTGGAG
S S SEQ ID NO:38 '
492, . {Vpl.l. - ACCATGGACATACTTTGTTCCACGC
S R o, I BEO ID NO:39 3 .
1493 . IVeL.2 . ACCATGG&CRCACTTTGCTCCACGC -
- 'I3ED ID NO:40. .
494 - |VpL.l , ACCATGGAGTTTGGGCTGAGCTG
Sl SEQ ID NO:4l-
495 . [VmL.2 . ACC&TGGMCTGGGGCTCCGCTG
e Lo - | SEQ ID NO:42: Co
496 . - VI .. . . . AAGAACATGAAACACCTGTGGTTCTTC
A oo e | GEG IR NO:43 -
Co1asT . Vel . ,}xTCATGGGGTCAACCGCCMCQT
s o .-l gEQID NO:44- :
1498 VgL~ AC&ATGTCTGTCTCCTTCCTGATC
. o : . | s®GC ID NO:45
©]B1E - vl C ACATGAGGuTCCCCGCTCA.GC
- o SEQ ID NO:46 '
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4.93 Vaz2L.2, ACCATGGACACACTTTGCTCCACGC SEQ ID NO:40 494 Va3L.1
ACCATGGAGTTTGGGCTGAGCTG SEQ ID NO:41 495 Va3L.2
ACCATGGAACTGGGGCTCCGCTG SEQ ID NO:42 496. VacL
AAGAACATGAAACACCTGTGGTTCTTC SEQ ID NO-.43 497 Va5L

- ATCATGGGGTCAACCGCCATCCT .. SEQ.ID NO:44 498 VVSL .
ACAATGTCTGTCTCCTTCCTCATC SEQ ID NO:45 516 VnL .

IACATGAGGGTCCCCGCTCAGC SEQ ID NO:46. 43 .. 517 VKZL
- TCAGCTCCTGGGGCTIGCTAATLG \

CTTCCTCCTGCE’%/KCTcr&éCTC SEQIDY -91
CCAGGT.TCAC‘CTCCTCAGJ TTC. SEQ I A6 SEH5RO: MX6L
GGTTTCTGCTGRICTCGRZITCC SEQT m&mmcmmcm
TCACTG (TCHGA)ICAGGGTCCTGGGC S EERID IO 24323 VxZL -
ACTCAGG(GA @A@:AG(F(\&&)TCCTGG SECSHINEBIYTEIPESEE
' ,TTGCTTACTG“A(‘APP TCCGTG-SEQ EROEN NO:50 " -
SR AT 520, vxsg,‘ R .GGTTTCTGCTGCTCTGGGT‘I‘CC
e L Lol ) B0 ID NO:51 i
[s22 - VM.L T .- | Teacre(Te) (GA) CAGGG'I‘CC’I’GGGC
o b T oEG ID NO B2 \
523 | VaaL . .- ¢ - | ACTCAGG(GA) CACAGG(GA} chme
‘ S SEQ ID NO:53. R
o248 Twana1 o TTGCTTAC’I‘GCACAGGATCCGTG =
A Lo s SBRG ID WOrB4 -
U825 . |Visl2 . .. CTTGCTCAC'I‘TTACAGG’I‘TCTG"’G
i e e R g ID NO:BS \
1526 . | ViaL.3o - .. - cmcacrc*rwmcmmwrcmm
Lo oy T I 8EQ ID NO:SE6 - -
527 Vash.a - - . Tcmccvcmcacmsc'rcmmm
- 1T T o I sEQ ID NQiST 5
1528 |viL.s.. . .| CTCACTCTCTGC ACAG{GT}CTC“”G (AT}G‘
: " . SEQ ID NO:BR v ‘
529 | Vi.Di -~ | c:mw**c*rccncmmwcmmc
= T o | Ep 1D NO:59 : :
4830 w2z .- cccrcczxcm(ec}acms@wcmcrc
o T e e R TD NOS 60T L
R Vsl R c:*rc’rcmmcmmsmccc'rc
R o i geo IDNO=6L s i
- [s32 Vil o CGCTCACTGCACAGGT‘I‘CTTGG NERR
I S EEQ ID NO:62 . o
. 1833 - me‘ FRR CTTGCTGCCCAGGS’I‘C{ZAATTC
1. L. 1 SEQ ID NO:63 i
534 ,me . | TGCTTATGGATCAGGAGTGEATTC
b e e BB ID MO 647 L
535 . Vil R CAETCTCGTCACAGGGTCCCTC |
o S T 1 gEQ ID NO:6S
535 me E Tcsacrcac*rcmcae'rc;'rcacﬁm
. o0 | SEQOID HO:66 S
- IgG c:onstam:~ CTGAGTTCCACGACACCGTCAC -
B R SEQ ID NO:69 RN
~ | IgM Constant- GGGAAETCTCACAGGAGACGAGG T
B _ L SEQ m NO: 70 :




- TCACTCACTC

. GGGAATTCTC

525 Vx3L.2 CTTGCTCACTTTACAGGTTCTGTG SEQ ID NOC55 526: VX3L.3 :
CTCACTCTTTGCATAGGTTCTGTG SEQ ID NO-56 527 V43L.4
TCAACCTCTACACAGGCTCTATTG, SEQ ID NO:57 528, VX3L.5
CTCACTCTCTGCACAG(GT)CTCTG(AT)G SEQ ID N0:58 529 V14.LI
CATTTTCTCCACAGGTCTCTGTGC.. SEQ ID NO:59 530 VMML.2 -
CCTCCACTG(GC)ACAGGGTCTCTC SEQ ID NO160 531 VxsL
CTCTCACTGCAChGGTTECCTC SEQ ID NO:61 532 VA6L

CG CTCACTGC

\CAGGTTICTTGG SEQ ID NO: 62 533 V7L

 CTTGCTGCCC
TGCTTATGGA]

AGGGTC

\.1 OO\

CATTC. SEQ | NIGHeBBAVRaICCACCTTC

OCACC I\(‘Tf"f\ I\TT(‘ QFﬂ

W‘R@?ﬁﬁo 535 VI

CAGTCTCCTCACAGGG

v .
T(écn_*c_r C SEQ |D_\ o %i%g’g%ﬁ GACACACCAQ |

NO ?g Conctant,

. GCAGTG
" CTGAGTTCCA
ACAGGA

CGACACC

:!éd'\%?dr}étﬁ&
TCAC' E SEQ

ACGAGG E SE

e
Q ZD NO 70 44 ThCK-E.

TTGGAGGGCGTTATCC

B TIE=8EG 1D

NGBKAAAGGG@TGGGCQCGATGCAQ
SEQ ib NO 74-'

T

GuGAAAAGGGTTGGGCCCGRi GCAC

| SEQ ID NO:75

. C},“.“I.“

GGAACA&:AGT&:ACACTGGGTGCAGCC’I‘TGGGLTG
SEQ ID NO:76

CAL Downstream:

TGCCGTCGGCAGGAGCTATT‘I‘CATTA'I'GACTG'I‘CT N

e C‘CTTGCTATTATGAACAT’I‘CTGTAGGGGCCA

SEQ -ID WQ:77 - -

CpKestuff 1+ .

o Tsr GTCAGCCCAAGGCTGGACCCAGTGTCACTCTGTTCC
(R SEQ ID NO:78 < .
o -3 CGTATCAAGCTwTTacmATGAACATTCTGTAGGGGC
\ : cag
o SEQ ID NO:78 '
- Ih-stuff 1| COTTTGATAACACCCR .
. L SEQ ID NO:80
r-stuff 1 L GTETTATCAARGGE -
N SEQ ID NO:8l , e
vl-Stuff 1. 5t crAGTTTGATAAGGGcc OO
T SEQ ID NO:82 i
C | 1i-stufs 10 0 ~CTTATCARA~ 3‘
| ' . SEQ TD NO:83 P
K-SLUff 1. E'MCCTTTG&JﬁACACCAR 37
: S8EQ ID NO:84
:‘ | - _,3! L .

SEQ in NO B5

€.

Clomng and Sﬁggencmg af PCR Products: PCR products &om reactions

detcrmmed to contam the fumor spcclﬁc vanab]e sequences for heavy and hght chains .

 were cloned dzrectly into. piasmxd pCR., 1-TOPO as per manufactsmr 8 recommendatmns,
“and mtroduced into Topl() compatent E. coli cells (leViﬁ'Ogen) Twenty four mumpre.p

-DNA plasmids were prepsred from carbemcxllm reszstant bactenal colonies usmg the
| ‘QIAprep Spin Mimprep Kit (Qi agen), and quantxtated by Spectrophotomet:y Two
.. hundred ng of each plasmd was sequenced using tha CyanyS 5 Dye aner Cycle
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Ca-E GAAGTCACTTATGAGACACACCAG SEQ ID NO:72 1gG Constant-
GGAAGTAGTCCTTGACCAGGCAG . SEQ ID NO:73 IgM Constant-
GGGAAAAGGGTTGGGCCCGATGCAC | SEQ ID NO;74 Cs-l
GGGAAAAGGGTTGGGCCCGATGCAC SEQ ID NO:75 Ck-I

GGAACAGAGTGACACTGGGTGCAGCCTTGGGCTG SEQ ID NO 76 C) Downstream |
‘ TGCCGTCGGCAGGAGGTATTTCATTATGACTGTCT :
CCTTGCTATTATGAACATTCTGTAGGGGCCA SEQ ID NOt77 CX. - 5

"GTCAGCCCAAGGCTG %%Cﬂ TGT %(;IofTGT Cc% S %ED Ia!tO .78 C7 3' o
CGTATCAAG%T‘F%% X "c%?% B BEERERES e e f"’?f 1
CCTTTGATAABRBE GASEC BhNeesen the Q@@tﬁmﬂ@v@mﬂ/ﬁmg@“@ng @E@m BROt81

- Tl-stuff 1 5- CIMHW@@M@@@%{)@&@@N&%&yﬂ@stﬂi&sﬁd@&}&&%T@ﬁﬁﬁn& SEQ
. ID.NO:83 x-stuff. 1r al- C?&&EGA&AR@ %CC?I A 3 5{533 al% %R-S SEQ ID

NO:85 e. Clonlng FARd eque‘f‘]ce'?l pro L%cts -reactions - ‘
VCI’SIOH 412 DNA analysxs soﬁware (GENE Codes Cor;:v ). A V-regum derived seqnancs o
o could be oanmdared tumor speczﬁc 1f zt was present in 75% of fhes samples for example if
' 18 or grcater of the 24 fonn a consensus gz:oup Whan anaiyzed usmg the above snﬁwam
- uuhzmg the de;fauit paxametz:rs Two mdependent bzapsy samples woulé bc cﬁmpared
. when avaﬂabie ' S SRS

: 10 L f cDN A gmthgsgs anﬁ Generatmn of 5‘ RACE Prcducts Due to the |

- occum:nce of mutations m ths VH and V;, sequenc:as 1t is riot possxblc at nmas to 1dent1fy .
- nnnor»speciﬁc unmunog’icbulm rearrangamants As an altﬁmauva to the sequence— .
spec:ﬁc PCR strategy supm one cat employ a S' RACE PCR strategy to 1dent1fy tumor .
o spﬁeiﬁc mmmuglobuhn (Ig} rearrmgsments A,EE steps for ﬁrst strand cDNA S}mtheszs to
15 - the. cre‘;nerﬂttc:nn of Ig spcmﬁc PCR products are performed accordmg to manufacturar 5 .
o d:rcctmns (3 RACE Sysiem for Rapzd Amphﬁcatmn af cDNA Ends versmn 2 {) Cvibce o
‘BRL) w:th shght mod:fzcanon Approxlmately 2. 5 g of total RNA is usezi as template
for each first stra:ud cDNA synthesxs in the presence of specxﬁc antlsense pnmars R
g : - comphmentary to the umnunoglo’t}ulm heavy and ﬂ:ae hght chaxns constant regxcm utitized
LT g by the B oell population of interest (SEQ ID NO:69 for 1gG, SEQ ID NO:70 for IgM, SEQ
R lj ) NO 7 for C,c, and SEQ D NO 72 for Ca).. 'I‘he GDNA reactmns are punﬂed over
L _GlassMﬁX spin carmdges gcn.craung & ﬁnal volumc af 50 p.l each, A 10 ul ahquot of
_each ptmﬁed cDNA is ohgo(dC) tas,le.d with temmai deoxynucieot:dyl ﬁ'ansfetasc m a 25
. p.l volume, generatmg the templates to be used for subsaquent PCR rcactmns The PCR
25 setup up uitlims o upstream pnmer contzmmg 8 poiy(G) htasc:k provzcleﬁ by the S
R - manufacturer ane:‘t an g spemﬁc a.ntxsanse primer mtenor to that used for cDNA ﬁrst strami
| ' symhes:s (SEQ IZD NO '?3 fer IgG SEQ D N{) '74 for IgM, SEQ ID NO ?S fm' C,c, and
E _SEQ D NO 76 fer C;,} Fwe p.l of ternplate is amplzﬁed in a 50 pl volume as folkows 95
. °C ftsr 15 mm, 55 °C far 4 mm, 'F"’ °C. for 1 mm, followed by 94 “C far 1 mm, 55 °C for '
' - 30‘_' 3(} sec 72 “C fo;' 1 min foz' 34 cycles, and & ﬁnal eatauswn step at 72 °C for 7 min, The L

s



determined to contain the tumor specific variable sequences for heavy and light chains were

~ cloned directly into plasmid pCR2.1-TOPO as per manufacturer's recommendations, 5 and
introduced into Top 10 competent E. coli cells (Invitrogen). Twenty four miniprep DNA
plasmids were prepared from carbenicillin resistant bacterial colonies using the QTAprep Spin
Miniprep Kit (Qiagen), and quantitated by spectrophotometry. Two hundred ng of each
plasmid was sequenced using the Cy5(Cy5.5 Dye Primer Cycle 45 Sequencing Kit (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 GepldtOBjreetecsoltveaperpakage-tvisinteiGenetipslAddiional Analvsis
 including Sequertﬁmhgmaﬁtﬁaﬁ%ﬁiﬁ%%@e‘@é‘ 198 ﬁ%@%ﬂ%s IGHER:2 %/8%%%%%1% 2

" DNA analysis sof ? es Cor AV-reg |on der sequenc
considered tumo‘? Specific i Pv%/snsl FRUEE Fﬁd?’%% 61‘3% samples, for example, if 18 or greater
of the 24 form a consensus '- When analyzed usmg the above software utilizing | the :
" default parar'?let Ve meleBE feial T AmE RLR BAODNE
f. eDNA Synthe5|s .'- SEAETE 6
“in'thé Vn and VL sequencesCiti Hg&gn%ggg&%&m for the

|mmunoglobulln mmﬁﬁ@@é he s 7 uence- specific PCR strategy .
-, supra, one can ef%p I\éa TRACE %ﬁ strateg%ult]\faﬁége%flfo ?ﬁgln%? %ﬁﬁ‘f @h&rﬁ?@d@uhn (Ig)
rearrangements BEEPitet! s‘tF&n@"@ﬁfWA worrnEsiizrel i&mhwagmaimaﬁttgﬁspecmc '

- PCR produéfs atesperftmred meﬁmﬁmgmmma&mﬂf@f&p%ﬁﬁsﬂ%ﬁo (RAGEsYsiem,for

- Rapid AmplificatippeateDNAER i - With, slig htm dification. E
* Approximately 2. 5%}& oftﬁotal RNE%%%S%%%%%@?‘%}%@@ RIS ’@@W}E’@Sﬁ%hegs in

the presence of Speciitc an?%@ﬁ%%@@a%@ﬁﬁ%ﬁﬁﬁﬁﬁﬁmmgimmmwy and
the light chains' Betiiesitirdgionietitanctia theub eeih@wuiaﬁm&m’@ﬁ%tpﬁﬁ&m NO:69

.. for IgG, SEQ IDNQ@[MQ@A o Qihk and.S O;72 for Q, The eDNA
. reactions arl% purified over %llwxa‘ssl\ﬁ%zlgplﬁnL c%rtndg(g%(‘:HE eﬁ%‘%&vﬁtr? I&a#\‘ 35 SRR i pl each.,

R A 10.l aliquot of each punfIEFEDRERTY ﬁWf?H%@MWW&F%WUW@%Me
transferase in a 2% vghy&andl yenéRitng tti&themﬁiates ta*ttqutsm t&z%u&hgw%@CR

reactlons The RGR 50 1l water and the DNA concentratron was deterrmned One p.g each of primers
' MeleN (SEQ D NO: 15} and MeIN/S (SEQ D ‘\IO 16) were mmed in 10 pl dzgestmn -
_ ‘buffar M (Roche Moieﬂuiar Bmchemwaﬁs, ]Lndmnapolzs, ]N), and heated 0 70°Cor 5

20 mm, then cooled to rocm temperature to annaal comp!mwntaxy pmners -Ten percf:nt of |
c i the annealed primers was dxgestad in 20 ul reactmn wﬁh Nat 1 and Spe Ifor4 ‘hours at 37
"C and the d1gested pnmers werg punﬁed followmg clectrophoresxs thmugh 215%
:polyacrylamzde gel wzth Qmex H resin, and the concentration nf thc DNA tor annealed -
primers was detarmmed The DNAs of szac vector and :mnealed mehmn fragment were
25 gated at 1:10 vactor to msert rana The Hgation product wa.s transformed usmg
, ccmpetent XL1-Blue E, coli (Stzaiagenc, San Dzego, CA) and plated ona LB- car’oemcilhn
agar plate for overmght growmg at 37 °C. mepre:p colonies werc prepared by standard
pmtecois and the plasnnds were sequenced to check the consbuctzon The r&suitmc
' | veotor pZBacM aontamed the mmhttm secretory sxgnal sequence
7 3Q o “The p”BacM vector wag fuzthea: modified szxmlariy to encode for the aming
" tenmnal dornain of the iwman placema} alkalme phosphatase secrctcry sxgnal sequence

mn -



25 set up utilizes an upstream primer containing a poly(G) track provided by the manufacturer
and-an |g specific antisense primer interior to that used for eDNA 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 | of template is amplified in a 50 I'volume as follows: 95 C for 15 min, 55 C for 4 nun, 72
'C for 1 min, followed by 94 C for 1 min, 55 IC for 30 30 sec, 72 € for I min for 34 cycles, and a
_ final extension step at 72 C for ? m|n ‘The 46 final PCR products are separated hy- :
electrophoreS| se th hIt%um ‘bromide and the band of the appropriate
© size (-500- 600%%%5{ %re cione Wﬁmfmﬁﬁmmmed in le,
supra. 5 2. CORETediss roNp WFSB%@L@WR@&MRES&I&N@&M% dubzRaclinL HC
"t.AND '|'RABatbekikéEﬂd§h&pEdas¢ REGRineeRIR1 ges into n2Hac The base
vector for the L%ml—{_% %Ibg%ﬂpT acHuLClHC “Corist ﬁﬁﬁ Wﬁ?lﬁgéﬁéc (Flg
2, SEQID NO 5, 1 V|trogen %rﬁ%%rﬁl@mﬁ&éﬁmme gioned into
 this 10 bash v Rigmdlaseng mmam - baten | Qus TSRS HARNSFIRE RRBAGM Was

“.--“created In QW@@Q@Q@§ q# cQ Ilmentar o
.oligonucleotidk coding the; ammotermma orrﬁ%urlaso ﬁgﬁﬁ@ﬁg ecretory

* signal sequengfogﬁﬁﬁ{?% %é%&mwmmmammﬁmmmmmpv PIO
‘promoter.- Fomm@kkmex}mmaa@laﬁmgﬁma% m@,@&ljg Not | ! Spe | for4

~ -hours 15 at 3 e f Hg,g@sr»y feilelg wegsmp fied fo%ﬁﬂé\}ln elec1rophoreélgspﬁ1roug%gé P10

'__jagarose el usmg |aex H-resin’ |agen 3% ' W%&WNWM% eluted

with 50 p1“watdr fin @W%ﬁe@mm@mmmmmapm@ne%nmmg@ MelS/N

" (SEQID NO: mmndms @E@ﬁﬁéﬂ@fﬂ@ﬁg@g@@%ﬁ&g%@&g&%m uffer M (Roche

~ Molecular Bloﬁbﬁm%&'@ﬁ ARQlissy h ndﬁt;eated to7Q°C for 5 20 min, t én'cooled to

" room temperalure 10’ anneal com ‘| en ry ﬁ?me?n HITsPERHEYr g d: Hhvrsirde primers was

»w

- digested.in- 207G, oGPTIRRNGRA el Qﬁ@lﬁbﬁﬁfmﬂﬁm@ansﬁ’m@pMMM@aﬁm primers

. wereipurified. ﬁﬂ@@ﬂh@%leéﬁwﬁm&aﬂhmﬂ@f&@{mﬁgﬂy@%ﬂ Amide gel %\ﬁ X iaex H resin,

. and the- cmcaialaaﬂ@e,@g RN} primers te mined. As of pZBac
- wvector:and-anp m%%n nlelggfpfra %rzrlltg{r?? W%%éﬁg Fe%iua’fcf%i'ﬁ %ﬁ%&iﬁ%&???&t@qhe Ilgatlon

product Wwas transiormed Using. cotor pZBacMA ""O‘ﬂd contain a secretory signal Sequﬁnce fora -
 human placental a!kalmc phﬁsphatase The pZBacMA plasmzd was further transformed

= ‘ mto SCS~} IUE eal: stmn (Snazagene} laclgng a'cm mcthylase actmty :For subsaquant
T - clomng cf the X coastant regmn mto methyl-sensttwe Stu I satc

. ‘Gﬂ anci Light Chams -
_ .‘Ihe human kappa {K) cunstam am'i ‘rhe human IgGﬁ constant damams of hmnan .

o monecianal anhbody 9F12 were PCR amphﬁcd from RNA axtractsd ﬁ'om the human c‘:-ell | S
| ' 11113 9F 12 (ATCC#HBSI??) ‘I‘be x constant mgmn was clom:d behand the aikahne 5

e phosphatase 5181131 Sf’q“encﬁ The EgGgl c.onstant regwn was msez'tcci downslrcam ﬁ-or.ﬁ” ::‘ -
" ) thc mahttm seﬂretoxy s:gnal seqnmce thus creatmg tha vactor (pTRA.BacHuLCKHCﬂ, F]g .
S Sa) A vector conimmng the human lambda (JL} hght cham eonstant regmn Do

o f“,:(pTRABacHuLCKHCﬂ, Fig Sb} was produced by rapiacmg the % I ght chain f.:;cl)nstant
‘ - region withia & hght chain constant regmn. The hght chams were xsolated by R’IuPCR .
S from a chromc iY!EPhOG}'ﬂG leuhamm cellular RNA prapamnon Tha dctmied descnptmn :
30 cf the clomng pmcedurcs are as foIIows K
48 -



competent XLI-Blue E. co/i (Stratagene, San Diego,.CA) and plated on a LB-earbenicillin agar
plate for overnight growing at 37 C. Munprep 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.. 30 The p2BacM vector was fhrther modified
“similarly to encode for the amino terminal domain of the human placental alkaline
phosphatase secretory signal sequence 47 under transcriptional control of the AcNPV
polyhedron. promoter, creating a second intermediate baculovirus expression vector
p2BacMA. The procedure used to mtroduce the alkaline phosphatase sequence was generally
_-‘cloned as follows: 2 99 pZB_ M, - ]| d B F{}, t:Q linear
vector was gel p%lri)rfle?q: el 5 with Qiaex I resin and efuted 1m 50 pI water. " The
DNA concentration of the Vec V\%%%%‘[E{’W Pt estrd WM%?MM)ES@E@: ID
- NO:17) and APE'SREE@GHTS inDi0ie). weiginiceddd dDNﬂIgM]ﬂﬂ:&hlﬁ@ﬁdiAg&%@gﬁﬁ?d to 70

C for'5 mini and m@ﬁemwggy\(@mg@@mﬂe@gg@pm v@ﬁﬂﬁ mengary primers. Ten
percent of th ag‘lheglﬁa mer was |gested ina 200 react|on wit arueﬁl and Boo RI for4
[

| ‘hours at 10 37 C. The digested prme SW@?@%%“BM@’&W‘@GW&W&QM@@%I with
Qiaex Il resin. T‘h@@mndéﬁsbﬁtﬂahtxﬂai Recipasiac pRITEGS %ﬁ&ﬂ%ﬂ@ﬁﬁ%&ﬁ%‘%ﬁ@e

linear pZBaCM W@m@g @3@9%’5&?&@ E@%e@ts\%gg%m%ed at ;. 10-vector to

" insert ratio, and Iﬂe ation )pro uct w stransformed using competen I’ﬁfﬁwgeé%lt and -

plated on'a LB- carBJeJrg e VRt vate Fv-iied finipield $5Katonies

were prepared a#airﬂﬂevr}laﬁmﬂsmvm WW@&@B@&%&’E@D&R&%@&&H&s Eﬁﬁiﬁﬁ'”g

~ intermediatgqe biRafRAGMA MRk 50 equence for a_hyman.
placental alkalln%:?hos tase, T 3 gqa?% &ﬁglii?n{t? 5‘ %% %Pﬁn‘eﬁeﬁﬁ%"d

SCS-110E. coli § tln o "e?} ﬁﬁ'%f&? %ﬂ?ﬂé{%@e&@m@%ﬁ%mgﬁwmmng of
"the x cohstant ré@t@@m memwseﬁmmm sltenRhbpifen ﬁhfaqa}teﬂ@ﬂﬁlgﬂltgq@ta@nstant

- Regions of 19G |ranstdeihi Goaiag T ME-BUNMBRKARAEL %@g@&%@%ﬁg epgmaﬁ

" ¢onstant domaing_of humaari monoclanal antlbody 9F 12 wer R am “from
extracted from theaﬁtﬁ%an cetl Ilne 9F12 (ATCC#H88177) The X constant reglon was cloned
" behind the afkaline pHbsphdtstitiasis Rk AV

_ downstream frorﬁ constant dommn, 5ug piasmtd DNA cqntauung ax constant reglon and 2 e of DNA
'  for the vector pZBacMA. punﬁed from SCSI i0 E eoli were dtgested w1th Stu I and Hind-
o L A 320 bp ﬁ'agment contammg K constant regmn and a 7.1kb ﬁ'agment contaxmng
. - .‘p’)BacMA vecmr were gel punﬁed mth Qmex o a;nd elutcd m 50 pJ water The‘{)NA
_‘ 20 .conceniratzons far both fmgments were detenmn&d 'I‘he pmﬁed fmgments were then | P |
' . ligated with R&pld Li gation Kit (Roche} 'I‘he i aatmn products were tmnsfnrmed usmg
: competent ZXLI-EIue E col and plated ona LB»caxbemctlhn aem' platf: far overnight
growmg at 3? °C. Mlmprep bactenai coiomcs Were preparﬁd and thc recombmant DNA

o was sequenoed to venfy proper x constant reg:on msertmn 'I‘he rcsulnng piasmld vector '
25 was pTRABacLC,c 7 , ‘ ‘ . ‘ ,
' e o Addition of the Ing; Constrmt }Jommn to the Vector' lec Ig(}ﬂ constant
| dumam was added to the vectur by first digesting 5 pg of piasmld DNA containing IgG,,
- constant regzon and 2 ug plasmzd DNA for the vector p'I’R.ABacI..(;.c with Spe i and Xbal
'_ A 11cb ﬁ*agment of TgGyy constant region and 2 7.4 kb ﬁagment of pTRABac:LC,: vecmr :

Lo 30 were gel punﬁed ﬁ-om agamse plugs with Quwx I and e.luted in 50 151 water. 'I‘he DNA
o : 49



25 the melittin secretory signal sequence thus creating the vector () TRABacHULCKHCyr, F|g
5a). A vector containing the human lambda (1) light chain constant region

(P TRABacHULCXHCyr, Pig. Sh) was produced by replacing the re light chain constant reglon
with a A-light chain constant region. The light chainswere isclated by RT-PCR from a chronic
“lymphocytie leukemia cellular RNA preparation. The detailed description 30 of the cloning -
procedures are as follows. 48 c. Anapgfication of 9FI2 x and Igo. 1 constant r gion fragments
Total RNA from 9FI2 cells (ATCC#HBS 177) was extracted using the RNeasy Kit (Qlagen) as
per the manuf&REFETUTRE (R AR %‘g?ﬁﬁlgegﬁg?ﬁ@ﬂ’gb SIS ae M
SuperScript rek%%%ﬁl&ﬁﬂéﬁas&ﬂé@fgﬁ@ﬁﬁL Tm@ﬂ@hﬂepN@}Mﬁmﬁ(ﬂ?ﬁ)&pﬂmrs One’s
twentieth o f thg;gyathesizedbaibale ARG yan Amplifiechin, @fﬁ’ﬁ%&ﬁ ttions with
Expand High. F|d elif using, tc.and lgGri-specific oI ucle tides ID NO:21
plus SEQ ID N&' §nd9§% ?%]]{f %‘Eef;?ﬁ’% mféﬁ/?mFﬁ RGMents
~from amplified mmmmmaemmmmmwm&m odiffenesieiofith Qiaex II
resin and. elutegi @gtl&-&q@ %&M&&Wﬂmﬁ%@ﬁ 0 fragments were

determined. The purified 9F12'immunaoglobulin fragments were |i I‘g ed. separately into the -

TAAII (InVitrogen) PC R hiR Y SR BB iGatEn. prsdudien FRERsd i R aal st

.competent XL'ﬁ%ﬁeﬁ@kﬁﬁgr@msﬁiﬁhﬁa@%ﬁ&I‘Hﬁﬂﬂﬁbagﬁfeﬁkﬂieecfﬁh@/ﬁfmt growing at
- 37*C.; I\/Ilnlprepztl?(‘i ere Erggared and the%ﬁ) njd DNA . W‘?S Se uen%:eg d Insertlon
of the 91712 K ?gn?sﬁeglon o T "@xm}rée E(%rmf—'seq )?%ghsfg%ctla ﬁ‘n fh, 5’ g -

plasmid DNA cemzmplng &eﬁ‘»@maetﬁmtm@dm aﬁﬂ@s@i@@ﬁ%s Rmmwmgmﬁ%ﬁbmit‘iwnﬂed .

+from SCSI 10 Fe;ghlsyais digerioch il a0ch ok Ms&e?ﬁ%mm%@m@ntammg X
constant region and.a 7.1-kb:fragment- contalnlng g@ BacMA vector were %@)unfled Wlth

- Quiex U and el GRERRBERRpRRFe SR e FEbbIP R
" determined. Thmqmméﬁlefm@mﬂs&m@ﬁhemdmted*m!hn@&pmlthigaudmﬁdﬂtiofﬁmhe) The
“ligation productgiere tansiormarkiring comnslemidd BledE a9l hdplated ona . -

LB-carhenicillin aga rplate for overnight . growing at 37-C. Mini pbactenal colonies were
 prepared 8 1{CHGERbATOURAL 1S SORERNEER VAT BTO PR RS EGH

“insertion, The remummplesmmwemqm ND 81) to mtzcduce the: in-frame stop codons. The net -
| T ‘_‘ © o effect of thesc modxﬁcauons e mdicatad m the sequenccs shﬁwn in Figures 6C & 6’5)
) -_'- - respecnvcly (The addcd sequences are hxghlzghtcd by a duuble underlmc a.né bold } 7
R : e &ddﬁmn OF the ), Ccmstant Regi on to the Vectors Total RNA ﬁ:om s
. : 20 punﬁed penpheml bioad lymphot:ytes (PBL) 0btmne:d ﬁom 2 shromc lymphoc}ftm | _
o ’leukemta (CLL) pa’uent chsplaymg a h hght cham 1dmtype was sxtracted usmg tht: RNeasy
S ‘.klt(Qlagan} S A U G '. o
' Approxunately 2. 0 Hg tctal RNA was used as template for ﬁrst s:rand cDNA

| :symhcms uging the SuperScnpt Preamphﬁcanon System (Gﬂ.bcu BRL} acccrdmg 10,
2 25 ' manufaaturer § recomendatmn, Ohgo(dT} was used for pnmmg. One, twmneth of the
o ‘.synthasmed smgle sfmnded cDNA was amphﬁed ina PCR reactacn usmg an ups!.ream
‘_ B | - pmner 1dent1cal to a pcmon of the ‘V}\v sxgnal sequence (SEQ ED NO 54) ami a-
IERR downstrm pnmer {SEQ ID NO 77) comp&uncntary 0. the last chexal codens of the’ .
- " A constant ragnon as weI! as a pm’ﬁmz of the 3' untransiated regmn Tha PCR pmducts h
30 were cioncd into the pCRII vecmr (Inw.t:ogen) and sequsm:ed to cenﬁrm iéenmy A



25 was pTRABacLCx. e. . Addition of the IgO Constant Domain to the Vector The IgGyt
constant domain was added to the vector by first digesting 5 pg of plasnud DNA containing
IgGyg constant region and 2 gg plasmid DNA for the vector pTRABacLC, with Spe | and Xba
1. A'l kb fragment of 19G-el constant region and a 7.4 kb fragment of pTRABacLCK vector 30

were gel purified from agarose plugs with Quiex Il and eluted in 50 p1 water. The DNA' 49 -
concentrations for both fragments were determined. The purified fragments were then ligated
- with Rapld Ligation Kit (Roche).. The ligation products were transformed using competent XLI
-Blue E. coli and plated on a LB-earbenicillin agar plate for overnlght growing at 37 C.

Miniprep colonleglwmrémﬂapﬁmgmaaﬁrébﬂltggg@ﬂ %ﬁ@%@éﬁn@g%&%eglon were

_ determined by resirickie I |sa sequen of the restriction sites. The resu tlng -
“recombinant vector wasefbelﬂRgﬂgg %ﬂ%ﬁ&f “?ﬁuﬁiﬁ‘?fﬁ?dc T RASHERIP Ricataiging further

refined to add tréﬁmﬁﬁtﬁdﬂ@ﬁ%ﬁ@bmﬁvmmmm@lmnﬁ@eﬁeé%m%dﬁﬁﬁﬁ’r%the Cyr

~ region sequencehaﬁgdmg akaline Lseguence the C. regio
'sequence, resp ?é\ fg 0.10 acc%ﬁ%%%eﬁgeéﬁ%ﬁ%%gno %ﬁ SQID&%\ SRRl %%@f—‘i@fyt

vector was linea W ‘e hn S PR qu%p@m@h@lmémfhehmm then
-»._Ilgated with anne%sdmmlxménww@ﬁm@rs%giuaﬁég@ggo@dm gg)p@@g yl&ipH 1' (SEQ ID

- NO:83)to introdygeg the in-frama’s dans, The vector resultin om this modification was
~ subsequently linearized foll 0W|ng"d{8@a ion v{\:/?fﬁag’tm%%ﬁé %’F} AP RIS TG)

- andthen Ilgated'\‘ﬁﬁ’?\%ﬁ%%"‘g‘ﬁ%?ﬁ &Y. Brimlersidss oo {BEQ WBediitinB ) aad ic-stuff 1
(SEQ 1D NO:81)iseeintitxiucerittientimmn ﬁ@@e@@d&fh‘d aﬁh%ﬁ& ieffeatofdhasg, f'flatlons “

. are |nd|categ)|n gg S ROERRWD, N E 6C ~respectively. (The adde
* sequences are highlig ted by a double i ?1‘2 an (%B iﬁ%ﬂ%ﬂg&’?eﬁﬁ@% '@onstant Region

" to the Vectors: T8 W‘%&ﬁﬂ#ﬂé@%ﬁh@ﬁm bk@@dﬂymhmyms&ﬁaﬁsh)mm;amed from
a chronic lymph@mﬁﬁd {erﬂmma:(ﬁhklm@@@%@ﬁﬁl@%&ﬁ&ﬁ 3%#18%5‘@&&&9 OfyRG was eJ”aCted
- using. the RNea, kl&@ %%qu% ﬁ%l%xlmatel total RNA was used as temﬁféﬁe for first
“strand.cDNA sﬁgﬁe&s using upersel H%WBW%W{G@&QWM@&@EOMM
o L and x-stuff 1" to gencrate the final w:mmn t}f pTRAB&cHuLC?HHCﬂ (Figure SB) ' '
3 | INSERTION OF GENES FOR PATIENT—BERIVED mmmfm
* Yy ND/GR Vi REGIONS INTO AN EXPRESSION VECTOR
. Usmg ﬁiﬁler pTRABacHuLC I*ICY; or pTRABacHuLCAHC,z, it was possmle 0 .
‘ msert gencs for any V;, regmn contalmng thc umque c‘mmng scquen es Stu I and Dra 1]1

g 20 g between the aikaime phcsphatase mgnal sequencc and the K OF R ccmstant retrwn and

o genes for any Vu r$gaon cnnta:mng the umque clomng sequences Spe I and Apal between
L the mehttm secremry s:gnal sequence a.nd the IgGﬂ ccmstant reglon {Se& Flgu:e SA .md
5B). The wsulnn g exPressmn vector could then be uﬁhzed for transducuon mto
‘ Spodoprera fmgzper da- (St 9) msect ccils to pmduce recombmimt budded baculovu-us
25 . The recomhman! bac.uiowms was then senally amphﬁcd in 8£9 ceﬂs to pmdncc a inerh
tftcr recombmant bacuiovzms stock, Thig hxgh titer recombmant bacu!owrus stock was
then usedto mfect Trzchopfusaa ni (H;gh-S) cells for suhsaquent chxmenc 12G protein
' prcxductm'z A list of all ehwonuclwtide primers used in the constmcnon of |
| ‘ pTRﬁBacHuLCKHCﬂ or pTRABa.cHuLC;,HCﬂ can be found in Table 2.
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25 manufacturer's recommendation. Oligo(dT) was used for printing. One twentieth of the -
synthesized single stranded cDNA was amplified in a PCR reaction using an upstream primer
“identical to a portion of the V), signal sequence (SEQ 1l) NO:54) and a downstream primer
(SEQ ID NO:77) complimentary to the last several codons of the 9. constant region as well as
-a-portion of the 3' untranslated region. The PCR products 30 were cloned into the. pCRTI
~ vector (Invitrogen) and sequenced to confirm identity. A 50 plasmid containing the correct ?
~ constant region sequence was chosen as a template for a second PCR. In this reaction a
" sense ollgonucleotldaﬁ@t#:Esw&wammﬁqﬁ(@)@e&ﬁmﬁm@m&ﬁﬁn@mmds&mdHsrestrlctlon site,

* corresponding é@&:ﬁ;%@%ﬁ%i%&%éot%@?ﬁ%rﬁgmd%@@Mﬁ'ﬁ&%@éﬁﬁ%@é‘?tﬁé 7?anda
- Hind Il containing antisense oligonucleotide primer ID NO; 79@q€ann|ng the

S
STOP codon irfHsER&tlsr RIFBHG G %% 60 ﬁl"%l@?@b@l iz hEGaSifting PCR -
product was cimmm@ WGIW%‘CRMZAﬁG ’§eqﬁférft}etheﬁeﬁmmﬁnmcbmamlng the

. é( con%tantgeglmlgt tgg&qm{d HRAp h‘iﬂgﬁ @cigﬁgg%{{ gg@ﬁb@m% pllasm:jds
ependirig on"orien ra iS and clone
~into pTRABacI—H% H&% @%%gme ﬁé%%g%@%ﬁﬁ”%ﬁgv%ﬁg% e%?‘lll dlgestlon
- generating an mmn@am‘éqﬁasmtd’@‘&’nmﬁngwmmmmeaae@nétawﬁ@glons Restriction
- of this plasmldow @f&édc@%ﬁ@Mﬁﬁyi&s@mﬁf@mﬂz@téﬁ%mﬁﬁame@@ higq

nearzed MR bR R stac onple e g ST L CE9 %
" INSERTION OG@H&E&W@@QQ:@EHNE@ mmﬁmpmmmwc%aws :

- INTO AN EXPRESSIOACYECERR:dsiag. %@@@ﬁBQﬁ%ﬁﬂk@K&i@ﬁGﬂéﬁﬂGG@r R

pTRABacHul:CsHCTI, it was ossible 10 - insert.genes for'any VYL region-¢ ntalnlng the: Unique
cloning: sequen@@%?%%@@qg% %EF%RW@%&%&?@‘ ﬁﬂtéa%%?)@ﬁ'r%ﬁg ?&’ﬁﬁfl?equence

~and the x or X Mé[ﬂteré@mumgmd‘@s mgﬂw i@gﬁ@%@ﬁk@ﬂr@%&tﬁﬂh@clonmg S
sequeénces Specg,,ﬁl;}grég@rg geggg%dt_%,@ehttm secretory signal sequence-and the 1gGy1

. constant region (See re SA.and 513). It|n sion vector could thenbe
~ utilized for ansductlgﬁ%ﬂ }?&Sﬁerrac??ﬁ%fb h@\% &?E%W 5“6’?33% éel%%omblnant
budded baculo\pmusr comp‘iementary to r.odon encodmg amino aczcis 141 149 115~ 123 108-119, and’ I
. . 109-1 17 respactwely and the appropnate leaderN reglon fusron pnme.r Fcr sxample, fcr
. one patient,the primers used were SEQ TD NO:67-for Vi and SEQID NO:68 for -
L Va(SEQID NOST: CAGATCACTA GTTTTIATGG TCGTGTACAT TTCTTACATC
e 2{3 TATGCGG&GA TGAAATTG-GT GGAGTCTGGG, SEQID NO 68 CTGAGTAGGC’
F CTGAGGCTAC AGCTCTCCCT GGGCGAAG’I"I‘ GTGTTGACTC AG’I‘CTCC}
L Cychng cond\xuons wcre a8 descnbed ahove SN
ﬁ_ 1@t anm Vanable Rj:g: on Inse:rtion mto Expressmn Vsctor A PCR
— denVed VL produat ar.td 2 p.g of the corrcspondmg p‘TRABmHuLCKHC,.; or L
25 | pTRABacHuLC;LHCﬂ casseite vector dtgcsted with .Sm I and .Dra I 'I'he 350 bp DNA
- o i:‘ragment from the pat;ent denved VL regxon and the 8 4 kb ﬁament for tha hnaar -
' 3 p’I‘RABacHuLC,cHCﬂ or pTRABacHuLChHC,; vectar were punﬁed fmm agaroae gel
_ plugs Wﬁh Ql.aex I resin and elu’;eni m .’50 ul water The DNA. concentratmns for bot‘n
| L ﬁ"agments were dctermmed and then the ﬁag:nents hgated usmg Rapxci ngat:cn kﬂ:
30 . (Roche} The hga‘non products werﬁ used to transfoml competent XLi Biue E. cafx wiuch



25 The recombinant baculovirus was then serially amplified in Sf 9 cells to produce a high titer
recombinant baculovirus stock. This high titer recombinant baculovirus stock was then used to
infect Trwhoptusia in (High-5) cells for subsequent chimeric IgG protein production. A list of all
oligonucleotide primers used in the construction of pTRABacHULC,tHC71 or

- pTRABacHuULC,,HCyj can be found in Table 2. 51 After the tumor derived sequences for VH
and/or VL regions are isolated as described above, oligonucleotide primers including the.
terminal 40 nucleotides of the melittin leader peptide (for Ig heavy chain cloning) (SEQ ID
NQ:8 -- CAGATCACTA GTITTTATGG TCGTGTACAT TTCTTACATC TATGCGJ, the
terminal 28 nuclegti ing leade tide (for Ig light ¢ loning)
s cHean ity plelus enle SESIERIE (R L L ang o)
- nucleotides of th&%‘&’@ﬁ"&“ﬁ B’FWﬁaéﬁqéﬁdﬁpﬁféﬁ%%rﬁ%ﬁér@aswe@ﬂmdeoude

primers from.the héavmwwt@?m@ﬁwm%tMmuuﬁ@vmacﬁé%mmm
GGAAGT.AGTC 1O i@ﬁ 9@ A NO 1110-GGGAAAAGGG :
g S %No 1’

TTGGGCCC CAC ‘Igtc: SEQ | GAAGACA CTTGGTGCAG CCACAG
Iga: SEQ'ID O 13: G AAT ASAGTH S LRSS I"R‘e}?ﬁﬁnblnant
plasmids- |dent|f|ert¢rpmi\ﬁ/®l;pslgzhasdnampg dﬁﬁe @MWMMH@A@W&M@S templates
for a second. rour\;l %P}&l;{ %%&9%}@%&%?8 t$§)¥(9(:()crb s’lB Eﬁgﬂd

templates were comblned with an 1gGp1, IgM7 1g nStant reglon .
~ complementary tSEUBHERCBHRTECAHA Y@gmmhﬁgmmtmgmmlog 117

s s g 2.0 D’“%W“‘*ﬁm oy s““"“WNSEG %‘@m”’%“EQﬁFS@Eéﬁ%tf”t |
‘the primers yse aan e
CAGATCAci?A gﬁ“ﬁﬁ%@@&wﬁgé A‘Eﬂg@g ﬁfg‘%}gﬁ é&@%@%&mm |
TGAAATTGGT GBAiNCIoE ey ST MNG TS memﬁgs@mmmﬁim&uon
AGCTCTCCCT mwmﬁiﬁﬁ%ﬁ%@EQMTm%G&%%Fﬁm IHRRE Wake as
described above i i gul. sl YarAble Fsdon iserian o Expiessn Vacior A PCR

derived VL product and 1ag- of the corresponding
pTRABacHuLCx%?r CABSEtRC IR g SSted R St rF@rwbimmAvmmm DNA

1:: venﬁed by restriction analysis and sequencing, The resultmg vector is dcs1gnated
- pTRABa.o(NHL V. L)LC,C(NHL-V;;)HCﬂ, pTMBacm}IL VQLCA(I\HL—VH}HCT; ané is -
: ass1gned 8 reference number correspondm“ toa panent 2.2, FVS’.’ 86—001

= TABLE 2, Primer Sequences Used for Constmctwn of pTRABacHuLCEHC.,; ‘
aud pTR&BaﬂHuLCaHCﬂ Batu[uvxms Transfer Vecmrs* -

‘ PR}MER NAME ‘ ?R}.MER SEIQUENC.E (5 ' '}
L Mehtun N-termmus : ACTAGTGCAACG’ITGACTAAGAATTTCATGCGGCCGC

(MelS/Nand MelN/S). - | (SEQTD NO:LS) | .
o - GCGGCCGCATGAAA’ETC’ITAGTCAACGTI‘GCACTAGT
(SEQIDNO:16) - '

2, Human Placenial .. - - GCGGATCCATGGTGGGACCCTGCATGCTGCTGCT\GCT 1
‘ Alkaline Phosphatase GCTGCTGCTAGGCCng&aﬁcc o _
"| N-terminus (APB/Eand ° | (SEQIDNO:ITY - T ' o
APEB) - ‘ o GGAAT‘TCCAGGCCTAGCAGCAGCAGCAGCAGC&GCA .

TGCAGGGTCCCACCATGGATCOGC
- - |(SEQIDNO:1B) - -'
3. 1gGy, Heavy Chain . TGTGAC’I‘A(}TATGTATCGGCCCATCGGTCTTCCC’JCCT

Constant: Upstream | {SEQIDNO15)
. .bow;lsimam " : ’I‘I"I‘CTAGACTATTAT’I“TACCCGGAGACAGGGAGAG
| S (SEQIDNO?O} B |
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" Vector: A PCR den

fragment from the patient derived Vi, region and the 8.4 kb fragment for the linear
pTRABacHULCKHCY:i or pTRABacHULCxHCL1i vector were purified from agarose gel plugs
with Qiaex Il resin-and eluted in 50 | water. The DNA concentrations for both fragments were
determined and then the fragments ligated using Rapld Ligation klt 30 (Roche). The ligation
products were used to transform competent XL1-Bue E. coli which 52 were subsequently
plated on a LB-carbenicillin-agar plate for overnight growing at 37 C. ‘Miniprep colonies were
- prepared and the recombpinant DNA plasmids were verified by restriction analysis and
sequencing. Tﬁ \feipr de&EﬁWﬁ%‘b”(WQAﬁﬁMYCTTCWGC
orpTRABac(NHLVESE CPHE. 5 b. Heds %

pssion

'PTRABae(NHL- VL)LCaHCyt Cassettéh m@tm ane)dlgestedwnh Spe I and Apa . Thel 350 by
- DNA fragment from the patient derived VH: region and.the 9.9.kb-fragment for the linear

. pTRABaC(NHLNL)L@M@E&M&WWS&C&‘M%?%Q’ Pk WelRIRWfed from 10
- .agarose gel plugs Wltg@g@_ NJM}QH@@M 1@ Aefr RS D pesentaigns for:

. _both fragments were €4 roesed usmg Rapid Ligation kit

(Roche). The 'Igatronpro&wmaﬁ%@@t%ﬂmsﬁg%k? SIS o g Yhich were
at

subsequently p1ated onta LB-carberricillin agar plate-for avernig ht growi Mlnlprep

¢olonies were prapATEY BHat e BRERS R Whvﬁﬁ%?dg‘(ﬁ%%‘%‘ﬁﬂéﬁmstnctlon |

analysis and seﬁu(mm@@h@mdd@m@»ﬂmtwqémkmamds All insect c,eils were grown at o

- pPTRABac(NHL Mglslt (7 6MIbr VEDH G BlecYRe t nd i igned'a
g Pect Bk %Yésymg%‘gi%g%i §0 Lﬁ%

- reference numbeér corresponding to a patient, e 8786-001 ences

. Used for ConstRIRHEHS? PrsRpsahlasirde el ﬁ@ﬂ?ﬂ@é@%@%@%ﬁ&%ﬁﬂ@??ansfer
. Vectors. ﬁmlME&WE?R@Wﬁlﬁﬁ%f@}ﬁéﬁg@d@hﬁm%tﬁmﬂmm cells were .

| ACTACTOCAGRTGACTAMGMTIENAORRESS -G s ] Vg (SEQ D
~ NO: 15). GCGG&%@g%@aﬁéATTCTTAGT GTTGCACTAGT (S ID NO:16: 2. Human

. Placental GCG@R (s mostele f@f&ﬁ"é‘éﬁ@‘&“ﬁ or every six weeks to.

- assure a cantmuous stock of axponennzﬂy gmmng ceils that ‘was not retractile to mfecnan -
b}r baculovu:us o Lo e

15 R Sﬂ? Celi Transfectma and Rewmbinatwn Assay’ -The nodzfieci ,
S '_‘baculowms expressmn vectors contmrnng genes for VH andfor V;, regxcms and genes ‘ ‘
e e:ncodmg 1mmunog]obu1m haavy andfor hght chaun constant regions wcre oo n'ansfected
' y mto Sfp celIs usmg the BacV&ctor~300ﬂ transfechon iut (Inv:tmgen) Ten mdmdual 7'
, c - 'plaques are pxcked ﬁ:om agarose averlays Vu'us ﬁam 1solatﬂd plaqucs are used to infect
L .20, B ms ﬂasks seeded mth Sﬁs} cells at 50% sonﬂumcy in 5 ml ESF-921 media. Clonal vxralr
o - isolates amphﬁed inT- 25 ﬂasks are tested byPCR, using two pnmers (SEQ b1y NO 36- -
 TTTACTGTTT T ’I‘CGTAACAGT TTTG) and (SEQ ID NO:37 - GGTCGTTAAC
E AATGGGGAAG C’I‘G} to assure clnnahty ofthe isolated piaques and that tlzere was no
’ .wﬁd type vxms cc:ntammatmn In general 200 ng recombmmt transfer vector ;:lasxmd
E ‘.25-_"' 7 ' Was co—transfected w:ﬂz tnpie—cut Bac—Vector—SOO(} as descnbed m the Bac Vactor m:-mual '
| , | | (N ovagem) usmg the Eafecun prxd reagsnt supphed. Tl:us transfet:t:on m:xmre was -
. - sub_;ected tc senaﬂy 5-fold éﬂtmona One hundred zmerolzter ahqucts were plateci in 60 '
- mm tissue culture d:shes contammg 2 5 x 105 adherent 19 celis. Aftcr 1 hour caﬁs were - |



Alkaline Phosphatase GCTGCTGCTAGGCCTggaattcc N-terminus (APB/E and (SEQ ID NO:
17) APE(B) GQAATTCCAGGCCTAGCAGCAOCAGCAGCAGCAGCA
TGCAGGGTCCCACCATGGATCCGC (SE- ID 140i | 3. IgGy, Heavy Chain
TGTGACTAGTATGTATCGGCCCATCGGTCTTCCCCCT Constant: Upstream (SEQ ID NO:
19) Downstream.". TTTCTAGACTATTAT_TTACCCGGAGACAGGGAGAG (SEQ A) NO:20) 53
4. Kappa Light Chain CTAGGCCTATGTATCACCAAGTGTCTTCATCTTCCCGC Constant:
Upstream CATCT SE ff3 NO:21 Downstream

. CCCAAGCTTCTATTAACACTCTCCCCTGTTGAAGCT SE ID NO -22 4. TRANSFECTION
OF LNSECT CEderidn E&WMVRR&M&RE@WSI@MT&MN&&MP RESHdWba; -

VECTORS ANDC 2 Qﬁhﬁ%ﬁ o t Cell
Growth: Two es@i}ﬁ?%é%?@&fgo%% S (é%égr%& %%‘%huv%e% t%aﬁegggé%%‘m%% %cf? |S§O(I: °
re

e éﬁﬁ%ﬁfn‘r@ﬁ%% FREBEATT St fertion.

baculoviral vectars {6 prodir ‘ ‘
. ViJimmmoglobuliirptstsivited irimsplatallezneregebiin lanl B8R H6¥-P2 Serswhtee Insect

Media (Exprsssmcﬁ&mmm ﬁ%@@méﬁﬁlﬂl 3 ngmﬁﬂ%dﬁ %&%ﬁﬁ?&t&'&ﬁ&ﬁﬂ%ﬁ?med
shaker flasks (ngm 2{ 40 15 Wlhh no 10 e than 50%u Jiquid volume. Cells were
g e

passaged every SIS 6?1%‘8% et FendipMso,

rozen C Is Wer
40% ESF-921 mitasks: @mﬁﬁyﬁr@e@@mamnmemw frdribesvworiatay vall fsankdenr each lot

. of product or evensioueeli Kt AGH B ebLHMEIONE Sk %@Bﬁi&%ﬂ&{@wgiﬁglls that
was not retractllq},gg Aﬂfet%&Q@ch%%LF%V'rus 15 b. Sj9 Cell. Transfection and Recombination
" Assay- The modified -baculovirus expression vectors contalnmg genes for VH and/or VL

regions and §enes entHRGIMRTRISEIOHLIN testigingrearontighn ShevleCon staraddegioms were
~ co-trarisfected Im@ﬁﬁamﬂ&p&mﬁsm@ RasMestop3ea0 sanaiReion ﬂrg&m\gémssehsﬁen
|nd|V|duaI 5
| _ - Nomcist P—40 and 0. 45% Tween—?‘(} contazmng 6 ug Protemas&K The nuxtm-e was
o heatcd for ] hour at 60- "C and the Protemase—K was dcnamrcd by mcubatmn at. 95 °C for
L 10 min. Twenty f ve ;.LE of the heated mixture was ramoved m a fresh PCR tuhc af‘ter .
15" cooling, and another 25 pi of the mixture contammg 10 mM Tris pH 8 3 50 mM KCI ol

mgfml geiatm 0 45% NP 40, 0.45% Twee:n~20 400 ;JM eac:h cWTP SmM MgClz, ‘30

E pM each PCR pnmer (ﬁnal) and 2, 53U Tag polymerase (Roche) was added The v1raI
DINA was amphﬁed for 40 cycles at; 92 °C for 1 mm foIIowed by 58 °C for 1 mm and -
- 72 °C fnr 1 min. Tha recembmant bacnlevxms pmmers PH forward (SEQ D NO 36) and
3 .',20 * PHreverse (SEQ TD NO: :37) Wara use{i to amphfy the polyhedron locis expressmg the
‘ . hght cham gene PCR products were anﬂlyzed foﬁowmg elcctmphcresm tbrough an
o "  2garose gei Re:combmant baculovuua would amplsfy a ISGG hp ﬁragment ‘while Wﬂd type
- baculovmxs wouid produce a ~ 800 bp fragment with these pnmer sets, Recembmam‘ -
. virus contammated with Wlld type virus would amphfy both fragment sizes. -
25 e Pr epamﬂou of ngh Titer Viral Stocks in Sf9 Insect Ceﬁs Two ml
' fmrn a T»RS pnmary culb.m- was tr&nsferre:d toa T—?S f!ask contaamng Sj9 celﬁs at 50% N
_ mnﬂuency n 10 mi ESF-—921 media, and cells were grown for 120 hours'at 28 °C Five |
ml of scuandary T-75 cu!tures was transferreci to a 150 ml shaker ﬂask conta:rung 50 ral 6f
7 Sﬁ? ce:lls at2 2% 10° ce:lis!ml, and ceﬁs were grown fot 120 hoars at ’78 *C. 25 ml was-
30 tramsferred from the 150 ml shaker flask into 500 mi of Sf~9 cells at2x lﬂ“ celisfmi ina
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plagues are picked from agarose overlays. Virus from isolated plaques are used to infect 20
T-25 flasks seeded with Sf--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 1I) NO:37 - GGTCGTTAAC AATGGGGAAG
CTG) to assure clonality of the isolated plaques and that there was no wild type virus
contamination. In general, 200 hg recombinant transfer vector plasmid 25 was ¢o- -transfected
with trlple -cut Bac-Vector-3000 as described in the Bac Vector manual (Novagen) using the
Eufectin lipid rea@mtsﬂméhslﬂ' hlé wamiooti e hifkturéonase salimmteatlteﬂﬁh‘mﬂ;aﬁefold

dilutions. One hm@%@a@mm %Wﬁﬁ%?{@ﬁ%ﬂ&%&l}l@ fé%§l1§4q&a}£wﬁa@¥shes |
containing 2.5 x, 1f0 tErent ceIIs After 1 hour, cells were 5 %gverlald with 4 ml of a 1%

agarose solutiof i ES T SR Ee A st B SR BsA R ah e E B BB I M
_ transfected cellgudstswile W%%bé@%ﬁﬁ&ﬁeﬁ%@%ﬂmmﬂgwlf@ Ned@sis Red
- (Sigma, St. &oum&&@ha@anﬁﬂmﬁf%ﬂm&iam@tﬁg@mSMH%A/A/%AH@% fremmlanye plugs

~ overnightin'l mlEeS gﬁzsff fJasks W{‘gre %7 -9 cel gtat 50% confluency
in 5 ml ESF-9217 r%%cf 4, and m?ec?gg AR RCENE B L tgcgfg?\g R VSN TaS TotHE post

" infection, 0.5 mlﬁﬁf@&?ﬁimﬁa%a@ﬂ@?éﬁiﬁﬁ%m@?ﬂasﬁ@ Ha)cells. were removed by. _
: centnfugatlon and- thedsupemmhummm@gﬁi@gnmmﬁ@h&@&ﬂmsmplottmg on

-ln|troce||U|OSe T aﬂsen(;[ e;Qf wild ¢ J@ X'EH%{W?S als% tesged b ngga 5%13 {%ﬁ;v%t%%{#fectDQ

‘supernatant (10°p contalnl g ecombinant b culowrus Was aa SIs bufter
L

" Containing Y0 AR #S0FES S50 FAHRET R eistnES g e TE-poal G 0 45%
- Tween-20, contalmmm&mpmasadﬁ i1 hawnikgoeaptasulneatnekiont: hausei A0 and the -
:;.Protelnase K'w for T el eated
~.mixture was: ren?le’\%;eélg %}ﬁﬁigﬁﬁgéﬁ%g&%‘%%g S %88% ;er%orﬁxesggz/geg% %e mixture -
“containing 10-mMOrHS pie 82556 R leme %ﬁﬁﬁ?@% ﬁﬁa@sﬁ@’o“fll?ﬂ%o‘@%ﬁ%t‘l’%en 20,
400 M each dNwﬁrmmﬁlwmmnamﬁ@I&mmers(ﬁmal)gmfndxB ST agdolerase
- (Roche) wag adﬁa@sm%w&em@; gﬁ@ﬂ@k&%ﬁﬁ%ﬁ@&%%&%&%ﬁﬁ&@ gfollowed by

58 C for 1'min.-and" 72 C for 1 min. The recombinant baculovirus primers PH forward (SEQ ID
'NO:36) and 20 #ﬁ'é%%&?s”@&i‘ﬁ‘%% e sEey %%ﬂﬁﬂ?ﬁ?ﬂ?e‘hﬁﬁﬁ?ﬁ%ﬂ‘rw@c’é

: ’expressmg the Ipm at 23 ‘G the c;ultu.re was harvested 96 hours past—mfec‘hon

?URIFICATION OF THE CHIMERIC PROTEEN COMPRISING A V.
o IMMUNOGLOBULIN ANDA Y. WOGLOBGLIN -

o . f~'j ) Cells and éabns wers removed by, cenmﬁlgauan fcr 60 mm at appremmateiy
R 3, 000 xg foilowcd by ﬁ!tranon through 2021 PES stcnle ﬁlter umt Chlmenc pretems L
were punﬁed ﬁ*om ciearad tissue eulture media ‘oy afﬁmty chromamgraphy wﬁ’n a Pmtemn- -

T

E -:A H1g'naTrap cartndge (Amersham Phaxmacla stcataway‘ NI), i‘ollowed by acn—cmhange ‘_-'
25 'chmmatography uuhzmg FPLC technalogy (Amersh&m I’harmacxa) ‘The punﬁed .' N
o _ " chimeric pmtsms were sxze se:parated and buffer exchanged into FBS by FPLC ‘-. - _

- 7  ' ;chmmatography Al‘t reagents itsed for protem punﬁcatmn were of USP bmtechnology ' .
L - grade {GenAI Malhnckrot Baker, ?ams KY} and endotexm testeci by the manufactumr | , |
- N S Stenic USP grade wa‘cer was used. $o make a1l buffcrs and c-thar mlutmns Buffers and
- 30 other sofutions wcre prcparad ina bmlogwal safety c:a'bme:t, and filter stenhzed through ' “
!;““-_02 meES ﬁlterumts N ' o

SR s



light chain gene. PCR products were analyzed following electrophoresis through an agarose

gel. Recombinant baculovirus would amplify a 1300 bp fragment, while wild type; baculovirus

would produce a - 800 bp fragment with these primer sets. Recombinant virus contaminated

* -with-wild type virus would amplify both fragment sizes. 25 C. Preparation of High Titer Viral

- Stocks in Sfalnsect Cells: Two nil- from a T-25 primary culture was transferred to a T-75 flask
containing Sf9 cells at 50% confluency in 10 ml ESF-921 media, and cells were grown for 120
‘hours at 28 C. Five nil of secondary T-75 cultures was transferred to a 150 ml shaker flask
containing 50 mt of - Sf9 cells at 2 x 106 cells/ml, and cells were grown for 120 hours at 28 C.
25 ml was-30 transferree frorfirttiein Bl mbareskéflaitk Fmols@dmifoh St ¥mells BisRinst 06

~ cells/mlina 55 m&&%@ﬁlﬁlﬂ@l@ﬂ;ﬂﬁ%s&&do\&@sﬁg@%ﬁﬁz&mgﬁﬁ msgaltm reached
20%, viable: Ce”%%ﬁodi?t%@e'ﬁ} M@/ﬁ}g% Iue a|n|no ngg%rommatia sz Eo 144 hours post
‘ on a3

' mfectlon) the viral culfute’ Was harveste y canir BOO% d, aist mfé’a HFs0 mi
"+ sterile tubes, andPRaPER tieetubie sTiebailrdidd B’M’ @Mﬁ”ﬁf@ﬁ@ﬂeﬁtﬂiﬁk@@d@ﬁm 5 harvested

500 ml high tiger Q@ht&s&%fﬁlﬁll} W%hﬁi@fdg%&ﬁ%bﬁ@&&%ﬁ@% HighoRednsgch 6ol for
: lrnnrunoglobulln ﬁﬂeg ﬁ}#r Jﬁstét%r feaslén wer ed usg,nr%geﬁ%culokus Rapid
“Titer Kit (Clontec a: "Prod 5’t|on Tfflg %‘tf’nsec THigh-5.insect
~ cells(BTI-TN- 5m¥§mwwm#§%wwwgmm¢ﬁlm§mma .

- compared t0 Sf9 qu;aekkaum&nwm@mmﬁmmu&ﬂ@mmwﬂ&g@m Edei ingphase

| ,_ngh -5 ceélls (1A able;culture. fla ith vented

. .closures ats xt(:jpi‘g:)e)lél:égg1 %%%M‘gnﬁﬁegﬁg‘fé%&ém %egris %Es ‘ﬁ‘?w a‘i’ssf}{%@vere
.'shaken-at - 1%-13@%%%?dmh%?8%%m%%%&%wlﬁé§%? Fashafirien voertime
_to no- greater thashB@Timndvaidhert thidme e nsitintoieachRdpHS 52 Hleeili in S8dam media,

- the 15 flasks werpdiisgiag WL IRLicRRR RARLNASIAN S HaaLARMIRIGLY of

infection (MOI) approximating 0.5:1 (pfu:cells). The flagks were: thén sha 40-150 Tpm at
28.C; the culture WS RARESIEES Fotre Bedehedtios: ‘iﬂtﬁﬁﬂﬁ}’é";&?m e |
.~ CHIMERIC PROT‘“E—I’N%COMPRISING A Vr,. 20 IMMUNOGLOBULIN ANDA =

VLIMtRUNDGLOBULINt Cells %@&Q@@@WﬂiﬁmﬁdAW&ﬁﬁ%ﬂ@%tmgﬁﬂa@&ﬂéﬁcﬁt |
; approxmately ‘exchange cartndge was e:quihbrated with 50 m} of 25 mM citric acid (pH 3.5) and 20 mM
| NaCl The Protein A cluted Vy andfcr VL—IgG chimcnc pretems were loaded cilrecﬂy onto.
the ethbrated High Trap SP Sepharose coiunm usmg 4 penstahic pump ata ﬁow rate of |
1 mb’mm The coiunm was washed with 25 ml 5{) mM eitric acrd (pH 3.5) and 20 mM
- 20 NaCl {Buffar &) at 2 ml}mm The column was ﬁh}t&d thh a lmear gradwnt 0% Buffer B
to 100% Buffer B)to coliem; 1ml ﬁ:actwns at 1 mlfmm (Buffer, B = 100 mM\Ia '
8 carbonate (pH 10, 0) and EM NaCl} The ion excixange a}uted fractmns contmmng V-
_and/or Vi-IgG chxmemc protems were analyze.d spectrephotometncaiiy by their ODzsg
The peak fractmns were pooieci R :

25 e Size Exa:lusmn Chramatugmphy The pooled Ig fractmn from SPion--
: exchanga was then loaded onto a Hi Prep Saphacryl Zéfﬁ(} S?.GO Hi Resuiutaon column
(Pharmac:a} that haci been cthbratcd in5 column valumes of PRS (pi-I? 2) followmg a
pre~wash in 100 ml swnle water. The chnnem Ig protems Were eiute:d in PBS ata ﬂow ,
‘ rate uf 0.5 mV/min and coliected in 1 mt ii*acts{m.s The ma;or Ig peak was apacled a sterile
30 ﬁItered through a 0.2y filter. '
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' able to bind to.an |mmunoglobull

5,000 x g, followed by filtration through a 0.2 PBS sterile filter unit. Chimeric proteins were

purified from cleared tissue culture media by affinity chromatography with a Protein A

High-Trap cartridge (Amersham Phamnacia, Piscataway, NJ), followed by ion-exchange 25.

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 5 grade (GenAr; Mallinclaot

~ Baker, Parris, é(Y) d ndotOX|tested by the manufacturer Sterlle USP grade water was .
~usedto make all buq%. m... TE&! j'_" HS ' ML L3 adsidere prepared in

. a biological safety cabimet; a y '|zed through 01 pm PES fllter units: 56 . a. Protein A

‘Sepharose Affinity @Rﬁdﬁﬂ@ﬁ%ﬁlﬁ’él@YﬁmWPlﬁfémﬁgﬁ@@u@Mmde was removed

. from growing CulanaTiNEkBiang ﬁ@?ﬁr&%@&wgﬂrtﬁw&ﬂa@ e&&madm%aﬁ%ﬁgaﬁd debris.
" The supergat ilize iltration usi 0.211 PESf ter unjt. Tris b ffe IM,:pH"
- 7.4) was a%deqéa{t%ﬁ/ %Ss%ﬁ,{arkeé ???%&m Ecoﬁ%ﬁﬁ%%@rﬁﬁ%r Tm‘#r”ﬁ oaal © \eric

" proteins to a faHcdira Rl 51 oorsaNRLT AR Wd@%@ﬂ@&ﬁtﬁﬂ@@ﬂ@&m@@ﬁ%as loaded
“ontoa5ml H@Iﬂﬂ'lﬁpﬂﬁ@ﬁ:@lﬁhtﬁ&&iﬁé@lﬁ% rdephauans affiaiy, ga@ﬁréglgegaa@,ilow rate of 1.to .

5 mi/min Wlth ﬁm@vk&eﬂ%fﬁﬁﬁ &lﬁ n e@?@ Wg@ coII(—i‘ct trLe J hhrou hina
at%vm% min

clean flask. Thecolumn-was:wast WIt 25 ml PBS. (pH .. Irection of the

" flow 10'was reVETSERRHHHEe E%%WP m&ﬁtﬁﬁ%}aﬁﬁi@iﬁ%@m Fhelcolumn .
© was elutéd maymgdnmrﬂmﬁémsxymmtﬂﬁwhfﬂmmag&@H&&)maﬂeﬁrmdm{d@mpns L

Other proteln Mymg@%&%ﬁmdl | dﬁﬁ&%&&%k@a@eﬂ (ﬁ,% b‘qrd%%lgtems that' ére

fi? omain could-be use e-same mariner..15 b.
‘lon Exchange%%?ﬁ tBoREHI Eesredigh T?ﬁﬁlﬁﬁbéé”b‘ﬁé‘ro@@%%ﬂlﬂ%mhd:é@artrldge ‘
. was equrIlbrat@dlwﬂﬁ!ﬁmmm%ﬂﬂhtleﬁmlaﬁ:dlépﬂﬁt@) amibR0denlfidN all sbieRedtein A

eluted VH andige Visd@Grediaets praleing weia bsa@aqegrse%mmﬁfv g camilitagdiHigh

_ Trap SP %ph% colum ﬁ?smg a perrst&tltﬁgﬁeum; low rate of* 1 ml/min: The column_
was washed with éﬁc%fp SR °mT\‘7F%af\Pé‘®°stuﬁer A) at 2 mI/m|n

. The column W;ils elut%j Wlthc% I,invnear gradrent (O%a Buffer B S

o a_- o DNA Sequence 9f Baculav:rus Coutammg Produchna Lot

e Supemantant A 1ml ahquot of sample of mfectcd msect ceﬂ pmductwn cultuz"e
- . supernatant was harvasted and cieared of ceﬂu]ar debns by Spmmng at 30{}0 rpm for 5 min .
‘ 20 ' ina desktop centnﬁlge At 1east 0, 1 m] of this cieared supematant contammg ba,cui:mrus L
L partacles was combmed ata vohxmc ratio of 1 to 9 with lysis buffer (IOmM TrispH 8.3, 50 o
- mM KCI 0 I mgr’ml gelatin, 0.45% Nomdat P-4D and 0. 45% ‘I‘Wf:era-Z{}}k suhjccted fo . : -
. pmteclysxs w:th pzotemasc K (ﬁnai concmtramn 60 p.gfml) for 1 h at 60 *C, fuﬂowed by e ‘
- den&nmatmn for 15 min at 95 °C, Tw:anty—ﬁve ul of this lysate was then combmeé mth anj o
.25 oy addztmnal 25 p.l r:;f the abeve lysxs buffer contammg 400 M each dNTP 5 mM MaCizy 25 N
B pmol forWard and reverse ohgonucleoude pnmars (sec Table 3 SEQ D NO:34 and SEQ
... NO:31 for VH Idannﬁcatmn and SEQ ID NO: 35 and SEQ D NO 36 for V;,
L ﬁdentxﬁcanon, respeotwaly) and 25U Tagq polymerase (Rochs} Cychm condmons fo:
S the PCR of V;_ are: initial denaturanon for 2 min &t 92 °C, followed by 40 cycles of 1 mm
| 3{) each at 92 °C 58 °C‘ and 72 °C with a ﬁnaI extenszon of 7 min at 72 °C. Far the PCR of
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to 100% Buffer B) to collect 1 ml fractions at | mlimin. (Buffer,B =100 mM Na carbonate (pH

10.0) and IM NacCl). The ion exchange eluted fractions containing VH. and/or VL-IgG chimeric

_ proteins were analyzed spectrophotometrically by their ODrgo. The peak fractions were

pooled.. 25 c. Size Exclusion Chromatography: The pooled Ig fraction from SP ion- exchange

was then loaded. onto a Hi Prep Sephacryl 26/60 5200 Hi Resolution column (Pharmacia) that

had been equilibrated in 5 column volumes of PBS (pH7.2) following a pre-wash in 100 ml

sterile water. The chimeric Ig proteins were, eluted in PBS at a flow rate of 0.5 mi/min and

" collected in | rat fractions. The major Ig peak was apooled a sterile 30 filtered through a 0.24°

filter. 57 6. IDIOWLRA1R EDLAND, LREM CYA\Aﬁ

cLRI. CONSUGATIQA:’Q o%?g u[?h‘u é tfi%i%ﬁ%%%@% Was c%%jﬁ & e’s‘éﬁl\fppé:%de KLH
VIS TRt A R OSSRk AR o Seleeitos apigresss purified,

"~ (VACMUNE, Blopsyn orpor

. sterile idiotypic, &&@Wﬁgiﬂ@mmmm ma@rs@mbmdwm@qnaiwm@mmf KLIlina

. sterile 15 ml-conjeatiubersiactibe finglyehims:vas atiTede? M BBSsQns %ﬂﬁi} %
glutaraldehyge (%g‘y £.Gr %Ei qN S. solution ma) was added dropW|se toa
" concentration of g./am? ]% \§a§ lfﬁ‘é};"s’l X‘%’%@?@MW@&? FbRMPYerature. The
conjugate was dfedy)Zetddntiftatite, Dispotidiyr ate (Gpeetenrn dahs) kA againshditgrssterile

~ PBS, with three by haRges o ! Gl Jaas cal safet The final
IgG/KLH conjug%tﬁn Q RPBS |sgase ti @ﬁ;Iy reéc%é%%%%ﬁ%%gﬁ%ﬁg%ﬁ s e{t}s g’gd transferred -

into a sterile tubé&, mMix da%%eﬁﬁ ?é‘alﬁ’ﬁ“\ﬁ%ﬁ?aﬁeaﬁgrﬁfﬁlbﬁﬁﬁWﬁF@dﬂWﬁ@‘lﬁ‘b@l@d*Wlth

the lot number, Mmmwmq@mmwaw@mﬁ tercporgentiaf thedinal vialed |
lot'was testegl fo;sa,ﬁmrlgtma@gea vial was tested-15-for the presence of endotoxin. One vial was

~ retained for archival p%rposgssu emel% gﬁT TESTS a. - DNA Sequence of Baculovirus
Containing Production Lot Supernantan 1%@”&’6?%%‘ dhflerderinsect cell

_production cultu FRrasARERRl 9f %QWQW&P@M@@M@@MW wielyisdayfapitieing at
3000 rpm for 5 niaAEsHeskipeankifiigas Atipastdskm Iz@bmﬁ%ﬁﬁﬂﬂip&mlﬁ‘m
: Conta'n'ng bacu%&m} with PBS as tie hqmd phase. Peak mte:graﬁcn was performed | on the Iargast
i 15 20 peaks by the FPLC software using the foilswmg cntana to reject a peak from bemg
inchuded i m area wa“iuatnon “height less than 0. 01 Au, Wldﬂl legs than 0. 05 ml area less
© . than 0 01 Auml, Fractwns of each column run were colleated and assayad for human |

'inmmnooiobulm spemﬁc actwlty ‘a:vy capture ELISA, and compared to the {}Dm
' chxomatogrmn ' v ’

© 20 R c. ' Immunogiohnlm Assa:, : Antl Humau IgG ELISA Mmrotzter pl&te
wells were ccsated with IGG;LI ofa3 gg/ml dliuhon of Goat antt—Human IgG haavy cham ‘
spemfic annbody (“Roche} in catbonate buffer overmght at 4 “’C and washed 2 tzmes with

' 1{)0;.11 TBS (SGmM Tns, 1SGmM NaCl, pH 7 S} Weils were blocked w1t11 of 200;& TBSB
(TBS + 1% BSA) fﬁr 1 lmur at 22°C. o

' | 25 - Each chmmatagram ﬁacﬁon correspcndmg to human peak in TBSB was tested.
- One hundred n of diluted samp[e weas added in 2 foid senal dﬁutmns to wells in
' ‘rephcates ancl mcubated | hour at 22 °C. The assay was repcated w;th punﬁed Human
‘ | IgGlhc or IgGlf?a. standards (Sigma, St. Imms, MO) The: wells were Washed 4 times with
2000 TBST (TBS +0.1% Twaen 90} The detection annbody was diluted (Gcat anti-
30 Human X ar A I—IRP (Fxscher Pzttsburgh, PA}l ZGGG in TBS?B lﬂf}p.i was added to wells;
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_particles was combined at a volume ratio of Ito 9 with lysis buffer (10mM ma pH 8.3, 50 mM
ICCI, 0.1 mg/ml gelatin, 0.45%Nonidet P-40, and 0.45% Tween-20), subjected to proteolysis
- with proteinase K (final concentration 60 Jig/ml) for | h at 60 C, followed by denaturation for 15
min at 95 C. Twenty-five gi of this lysate was then combined with an 25 additional 25 sl of the
above lysis buffer containing 400 tiM each dNTP, 5 mM MgCI2, 25 pmol forward and reverse
oligonucleotide prigksysieeFaPlS 3sSEUDNQ3 aod SEQ! f tifigation
and SEQ ID NO:35 and SEQ'ID NO:36 for VL identification, resé)te%%?\s/e”% %n’(ﬁf(;l%,&g {5
polyinerase (Roc‘%‘&@ﬂl Nﬁ%ﬁﬂ%&ﬁ%@%ﬁ%maa@mﬁémmmw@ min at
92 C, followed by=4lscistesped Bniin3mheashyal 426,58 C, and 72 C, with a final extension of
7 mm at 72 C. For the ECR a2 \@—{,rg Ilgglgcggglj sa e excef gat the - .
~ annealing: tempe rature is 64 CIF% ucts were;aslseassed or expe?f@ﬁ“ SHRftiantity
by agarose gl eft Bﬁ%é&basweeaéeawemwﬁfa@mmmiwa@mwm |
directly sequenceum%Tmﬁamem%WQ M 34 for VH
identification, SEf.43 & B.800,565Q 1D thg,l |cat|on D NO:88
| e e o L S T o

and SEQ ID No: 35 for entlflcatlon res ectlve comﬁ?é%re hucledtide
‘sequences was- %Ivg‘}%?‘ H %@H@”Rﬁﬂ@'ﬁi’%d@m%ﬁ’uencmg System -

(Visible Genetlcsmmbmmpuag caﬁaiy&ﬁssﬁﬂwm&ma&gms\ﬁﬁlt&?glﬁbﬂ\é@t@ﬁ'ﬂp%%npafed with
the V- geneﬁpquences;@gm I:Bﬁ@% &[}Q{!IMF L?agtg{eé}vec%‘ cor es&otpdm 10 that 10
6 ,Gel

_ patient's.idiotype, uperose. iitration Chromatogra ratlon ﬁ?ﬁtography
. of the purified Id PrSFARME R Qs e orutsi ﬁfﬁ?ﬁ#ﬁf?@éﬁﬁ%@a@ eptrorrRitbetapitplwas
-performed using @@Mﬁé@@éo&ﬂﬂuﬁﬂémBﬁ@mdmmé&m&bm&h@ﬁ@&a&%mﬁb &BS as
the liquid phase. ﬂ%&m@@ﬁ&@a@@&%{m@&@gﬁﬁe largest 15.20-peaks by the FPLC -

.software using the. foll%{ﬂg criteria to reject a peak from being included in area evaluation:
* height less than 0.01 AUCWiBTRTRES HETPE0Y FPSrEsEwes Hishior ovtehlising fralamessiof each
column run \}\?ere‘é@l@bted and assayed for human mununoglobulln specific activity by capture
MELISA and’ compared to the ODaso ' chromatogram: 20 C. Immunoglobahn Assay, Ant| Human
: tlgG ELISA MIC'J‘T@"L@%“C Primer Sequences Used ferEstabhshmg_Jnal Frnduct Identity. i | .

‘ PR{MER NAM.E ' PRIMER SEQUENCE (5" 3
1, Human Placental Alka!mc S AAA’E‘GATAACCA.TCTCGC
| Phosphatase Fnternal < (SEQTD N(:25) - : '
.| 2. Human Placental Alkaline TETAC’I‘G’I‘I’E‘TCGTAACAGT’I"I‘TG
_ { Phosphatase External = I (SEQ ID NO26Y : L
3. Kappa Light Ch,am Constant TTGGAGGGCGTTATCCACCT‘I‘C S
Antisenss " - | (BEQIDNO2T)
4. Xappa Light Chain Constant oo CTGTA&ATCAACAACGCACAG '
t Downsiream Internal | ' {(SEQID NO:28)y
'1'5. Kappa Light Chain Constant. CAACAACGCACAGAATCTAG
Dovwnstrearn External - ~ - HEEQID NO29Y - : o
| 6. Mehttm Intemai . o GGGACCTTTAATTCMCCCAACAC
' (SEQID NO:30y .
: 7 Mehttm Extemal . - AAACGCGTTGGAGTCTTGTGTGE
o ‘ (SEQID N3y - - -
18. 1gGn Hfsavy Cham Constant GGAAGTAGTCC’ITGACCAGGCAG
. |Downsiream Interpal _[SEQDDNO:32) - -
9. IgG.,; Heavy Cham Const:mt CTGAGTTCCACGACACCGTCAC
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wells were coated with 100l of a 3 g/ml dilution of Goat anti-Human IgG heavy chain specific
antibody (Roche) in carbonate buffer overnight at 4 C, and washed 2 times with 1000 TBS
(50mM Tris,150mM NacCl, pH 7.5). Wells were blocked with of 20041 TBSB (TBS + 1% BSA)
for 1 hour at 22 C. 25 Each chromatogram fraction corresponding to'human peak in TBSB was
tested. One hundred 1 of diluted sample was added in 2-fold serial dilutions to wells in
replicatés, and incubated 1 hour at 22 C. The assay was repeated with purified Human 1gGl/x
or IgGl/7,. standards (Sigma, St. Louis, MO). The wells were washed 4 times with 200l TBST
(TBS + 0.1% Tween 20) The detectlon antlbody Was d|Iuted (Goat -anti 30 Human |c or
?v-HR9 (FischerpR iR T 2000 TBSEs PR Fas;atdes e-wetts; ,ubated
for I hour at 22 CroTRERILS el Wast MEER) G A5 ErcRIRETe

substrate (TMB b@ﬁﬂgmmﬁﬁL Inc., Galth (mgmm as added to we Is deve oped 30
min. and assayed at OD620. d. Idietypic Protein Release Criteria: (1) The DNAsequence of

|d|otype 5 varlable ‘genes in baculovirus from production supemantant must be identical to the
DNA sequence in the production vector. (2) The |d|otyp|c proteln concentration was greater
than 0.5 mg/mt. based on ©D2so. (3) The major peak area was greater than 90% of area in
~evaluated-peaks on Superose 6. analytlcal chromatography (4) The major chromatographic
peak corresponds to the human IgGK (or 2.) ELISA activity. peak.-10 The final vaccine. product,
ld-KLH, was tested for endotoxin levels by a kinetic turbldlty microplate assay or a Limulus

. Amoebocyte Lysate (LAL) assay and had a level below 350 endotoxin units(EU) per ml. Ten -

~percent of the'lot was tested for sterility on a 14- day test-and tests negatlve or was discarded.
Table 3 shows a ‘summary of primer sequences used for’ establlshlng final product 15 identity.
TABLE.3: ‘Pruner Se uencos.Used for Establishin Fiaal'Product, Identi PRIMER NAME
PRIMER SE'UENCEE 3' 1. Human Placental. Alkaline AAA TGATAACCATCTCGC Pho

* hatase: Internal SE rD NO:252. Human Placental Alkallne TTTACTG I TTCGTAACAGTTTTG
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- Pho hatase External SE ID NO:2 3. Kappa Light Chain Constant
TTGGAGGGCGTTATCCACCNC Antisensb SE ID NO:27 4. Kappa Light Chain Constant
. CTGTAAATCAACAACGCACAG Downstream Internal SE ID NO:28 5. Kappa.Light Chain
Constant CAACAACGCACAGAATCTAG Downstream External SE ID NO:29 6. Melittin
Internal GGGACCTTTAATTCAACCCAACAC SE ID NO:30)' . 7. Melittin External .
AAA.CGCGTTGGAGICTITGTGTGC ' SE ID NO:31 8. IgGrl Heavy Chain Constan
GGAAGTAGTC({tE AGeNEBOMGE Doowstsirea s HIGTOA AR I RCLaR S ddHeEgvy-Chain
Constant CTGAG T;!'CCAPGA(‘.AC_:CGTCAC 60 $380 A3dErmMiddle SE U) N4:33 gGrt Heavy -
Chain Constant TAGAB FEEIGAGGACTGTAQC AR T A E MG ARGR TDTNG 34) 61 1
1. Kappa & Lamiydg-Bewnstream:-5-CGTCCTTARCAANGBAGAAGCTG-3' SH IU NO:B5 12.
PH fforward 5-TTTACTG TITCGTAACAGTTTTLS IS IN A aa |
S-GGTCGTTAACAAT ek CARR L Eam SETP H-o8h ,
'5-GAAGTCACTTATGAGACACACCAG-3' SE “és 883 a45E O ‘ FIN OF
" TKE INVENTION FOR TREATMENT OF NON-NMNQNT B-CErtH¥MPHOMA-S-Va-and VL
regions were obtaﬁaed i &N EFEN Rt WMMMW%Q Using the 5'
RACE method describedREATMENT- QBN HODHEN 1R BIrELL LYMPHOMA: |
08 Viand Vy regions were obtained from a patient

 Vimd Vy reg with Noa-Hodgkin’s B-Cell
Y Lj,rznphoz?z;a,. Usmg the 5' RACE ;ﬁethod degcﬁﬁéd Su.pm, 'gehe'slléhcodingtﬁ‘ese, ref;ioﬁsﬁ
were clpﬁe{% and inserted inlo the expression vector and éxpreéseﬁ Ey the methods of the
g instant inv:_:mfon. “Table 5 Tcontains\,thr; DNA sedui‘encaé 6f the Vh and V1 regions -uls‘ed f’br‘ o

- the expression vector. The Apa 1 and Dra HI sites used for cloning are indicated by

10 underlining,. -

oo Tables: Variable region seqﬁépcééobtainedﬁaindé patient.

. VHALOT , : L S :
‘ GACATGTTG’I‘TGGTGGAATCGGGGGGAGGCCTGGTCCAGCCGGGGGAGTCCCTGAGACT
- GTCCTGTGTGGCC‘TC’I‘AGAT’I‘CACC‘I“I‘TAGAACGTTT’I’GGATGAOCTGGGTCCGGCAAC :
: ’rwccp.sscsmgc;sscmemmeem@cmm‘rmwcammc;scmrmememw .
- cm:fc;cGGACT<:TGTMAGGGcCGATTTACcmcrzccme’mmmceecmsmcmccw'
iﬁmigﬁﬁi{é%c&ﬁ@’I‘C’I’GAG;&GTCGCGGAC&CGGC’I’ATATATTACTGTGCGACTA "
. ATGARR TGGCCTECACTGCTEEEECCAAGGAACCOTE : ‘
- GCTTCCACCARGEGCCS - o . '??CA-CTG?CTCCTCA
SEQDNOS6 | |

CMKAILE o
 GARRTCGTAT IGACACAGTCTCCAGUCACCCTGTC T TCGTCTCCAGGAGACACAGTOGE
. CCTCTCCTRCAGGECCAGTCAGAGTGTARGAAGTTACT TAAGT TGGTATCAACAGAAGS
- CTGGCCAGECTCCCAGACTCOTCATCCATAATGCAT COAGTAGGECCACTEGOATCCCE |
- COCRGA T AGTGECAGTGGET CTGEEACAGACTTCACTCTOACTA TCAGTCOCTTAGE
S gﬁgﬁéﬁz m“ggg?wrmmmm'rc_AGmCTTTATTTr:mcémccemmmr‘
| o . GAGRCCARAGTGAATATCACACGARCTGTGGCTGCACCARGTE
SEQID NO:87 - . | S c =2
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were cloned and inserted into the expression vector and expressed by the methods of the
instant invention. Table 5 contains the DNA sequences of the Vh and VI regions used for the
expression vector. The Ape | and Dra Ill sites used for cIonlng areindicated by 10 underlining.
Table 5: Variable region sequences obtained from a patient. VHA/07
GACATGTTGTTGGTGGAATCGGGGGGAGGCCTGGTCCAGCCGGGGGAGTCCCTGAGAC
T
CTCCTGTGTGGCCTCTAGAT‘TCACCTTTAGAACGTTTTGGATGACCTG_GGTCCGGCAAC
TTCCAGGGAAGGGGCTGGAGTGGGTGGCCAATATAAATCAAGATGGCAGTCAGACGTAT
CATGCGGACTCTGTARAS S eexmivant fidesrErersRer s mroicendes®aNACTCCCT
ATTTTTACMAﬁMM@WﬁGﬁ@@M@@%@M@@%&TM BT GCGACTA
AT ARACG T O G A GG G A ARG LGT RETAGT R TEEFCTCA

. GCTTCCACCAAGGGCCCE SEQ IDNO:86 v/
.. GAAATCGTGTW&%@W@%@&&@E?&%?W%&%@@@W@%@W@TCGC
CCTCTCCTGCARGERLACT BABABIFGFAXBANGTT ACTT/ABT IBBEATCAKDAGAAGG

- CTeGCCACC O AR T ORI AT AT BOA R ARTAC RRACAGTRREATCCCG
CCCAGATTCAGTGGCAGTGGG ‘E :F%GGACAG CTTC.AC w%@gCAGTCGCCTAGA .

. GACTGAAGATI & ERETFTRF TREELTATTAT .
 TTTTCGGCCC! rmmmemmwmwmememem SEQ.ID

- NO:87 62 The isolated recombmant chimeric |mmunoglobulln protein produced for this. patlent

 GM-CSF fiv

from the gerégtlc ﬁngdr@a&g&c%%alllliedzgg ve Vﬁ‘m’a§dc EJ%&S‘E%%EO%LH and. ‘administered with .
times over a six-month- peri pas escrl §upra ACT: scan was performed on

‘ M@-&S—Qf—th% admin ofrgtmn of-5 fhn fha anuv.
_ i[hf neAek and- pel\, e ianaghs ‘?ﬁiﬂ (o "éi . tths
- later comparison of the sum of the |crme(ge§ Qs crmasdes(ggg&g( %.#eduction
- nine-months follo Ving therapy mtraton, [Note that these figuresiare not adjusted to S
“accommodate thed Size vkae iyonE node prlor to diagnosis of the disease Bee,. Chesonje-t} f

~-al., J. Clin. Oncol., 1 AXMPPAICEN9Y): 50 16
CL T LYMPHNODE 3 R 33 - 117
' LYMPH NCODE 4 178 B . 1.44
LYMPHNODES . 1.9 o 1.0

LYMPH NODE 6 , 1.08 - (.80

SUMOFDMI\AETERS ‘ 2124 N ‘8.81
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10 Table 6: Reduction in size of lymph nodes following treatment. PRIOR TO TXT. 9 MONTHS
POST TXT. (Product of diameters; cm2 Product of diameters; cm2 LYMPH NODE 1 6.16 2.8
LYMPH NODE 25.01.6 LYMPH NODE 33.31.17 LYMPH NODE 4 178 1.44 LYMPH
NODE 51.921.0 LYMPH NODE 6 1.08 0.80 SUM OF DIAMETERS 21.24 8.81 63 CLAIMS
1. Use of two chimeric proteins produced if%&8dScells 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 ofla V1 r&gio andﬁi?t least a portion of an immunoglobulin constant region wherein
said VH region i5 18STEU TS B USRS e ehinaaish sHehoras mgratackEn $fthphoma and
a second shipesitioprineilecopplsel ehstna parfietenf, whieiregiim sRichakiigasta: portion of
an immu ' t i herein said, VL region is isolated from a Il clone from
said patient h%%%gagg%i%ggéﬁfér%gﬁg%gsglf. g%tlgﬁéa%?:ac rg?ﬁ% ?fa&é%ﬂ“i?%}%%'ﬁ said
chimeric [SRE¥SAES TEgéop Mnaeia 3 o regitTold isoletordiSiog i sibplowf flaiskdtatgna gene
encoding EaithperieRinlApishiesian s Qﬁ!ﬁ%ﬁ@ﬁ&ﬁéﬂgcﬂh!ﬁﬁ%t RALHORAESNs
|mmunoglop/ulln congrtt%%}_ egion into an expression vector to a low the expression of said first
J“rﬁ%ﬂl

chimeric protel®'8h REUCH S T IRIBHING Qo B ERTRSAAEFeRI0N WhERRA il a gene
encoding &t legstreis iitied bian Buzllicogtobodinsganatint REENHORR:BXRAIRESIRN vector to
allow the expression of said second chimeric protein; (c) producing said chimeric protein by
introducing said expression vector into an insect cell line; and (d) isolating said chimeric
proteins. 3: The GBeuseeereidigatrclaim 1., wicerisinaghiliireme progiob vlin modstahbyeagion in

method comprising the steps of:

{a) inserting a gene encoding said portion of a Vi region and a gene encoding at leasta
portion of an immunoglobulin constant region into an expression vector to allow the
expression of said first chimeric protein; and

(b} inserting a gene encoding said portion of a Vy region and a gene encoding at least a
portion of an immunoglobulin constant region into an expression vector to allow the
expression of said second chimeric protein;

{¢) producing said chimeric protein by introducing said expression vector inte 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 chimeric protein is a uman IgGy, constant region, a human JgGy, constant
region, & human IgGy; constant region, a human IgGy; constant region, a human IgA,
constant region, a human IgA, constant region, a human 1gM 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 regjon or a human A chain

constant region.
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said first chimeric protein is a human IgGyj constant region, a human IgGyz constant region, a
human 1gGy3 constant region, a human IgGy4 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 5gE chalre censfantiiegionads Thenseaserdinenaeiain Lowhereinsaid
immunogls%béjgi%c nstant regeion in, said second chimeric protein is a human X chain constant

. £ . : : : .
region or & human gﬁgr%mccl)'ﬁg’tgﬁ%a& THAYSHRETEE8% ccording to claim 1, wherein said
immunoglobulin constant region in said first chimeric protein is a human IgGyi constant region.

6. The usg accom%é%‘c'&jﬂh&xé’@ﬁﬁﬂr} %Lgegmggﬂq&%ﬁﬁgl%b%?&ség% s?lr{?gtg{ion in. said second

chimeric protein is a human x chain constant region. /. Theuse accordi orlaith 1, wherein
said immdHOGRIBUM AUEREERTPIER S msmid desinrensamhsgioprotein is a human k chain
constant region. 8. The use according to any one of the preceding claims wherein said VL
region an?d/or szlx'd VH re}% nis an entci{e varigble region. 9. The use according to any one of

ERIE T NN RS tetry bl gk

the proceeding ¢ Ams,
conjugateditbseceadribimproteimicihlds Thense.atebr dingiatelaion9, wherein said carrier protein
is keyhole limpet hemocyanin (KLH), 11. The use according to any one of the preceding
claims, wherein said composition is for co-administration with a cytokine or chemokine. 12.
The use &ccordif #5ERsrording rerctneselithe nesersits e is gsarheicy teidivacrpjiimage-colony

stimulating:faetexidGM rexiin)iskd-chhR VS8 8RGerHAY 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 administration by inhalation, oral or transdermal
delivery. 5. Th@hssesacowrding toasiadne 21 vilb preiecdhigd axpressigr:egiar is a baculovirus

eXpression ¥Me6la o Ruther comprises a chimeric protein conjugated to a carrier protein.

10.  The use according to claim 9, wherein said carrier protein is keyhole limpet
hemocyanin (KLH).

11. The use according to any one of the preceding claims, wherein said composition

is for co-administration with a cytokine or chemokine.

12, The vse according to claim 1 1, wherein said chemokine is granulocyte

macrophage-colony stimulating factor (GM-CSF).

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 administration by inhalation, oral or transdermal delivery.

15, The use according to claim 2, wherein said gxpression vector is a baculovirus

expression vector,
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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

expressioql@/ectqrhefldg r rises.a baculovirus p 10 promotor gnd polyhedrin promotor,
wherein said plO proﬁ%%%%ﬁt}%églanh%%g B’g@ﬁﬁ%ﬁ]ﬁﬁ’?‘%&‘é‘f‘&yg‘?% ¥eofence, and said

polyhedrirf PrEFHiSE kesirbre mtliiiapitoentahd kajiraqehadphatase geasaory signal

sequencemk&ir@%@@gﬁ%g@}@gg}pﬁﬂm }%Iaerein a gene encoding a chimeric protein
comprising a Vn region and a first immunoglobulin constant region is controlled by said p10

promotor in said baculovirus expression vector, and a gene encoding a chimeric protein

comprising7a VL THegisnansdngaceRidme)whesiplulineens ARk IsgiRaIS, cenpelled by said

polyhedrig, promator | id baculovirus expression vector. 19. The use according to claim 1 or
claim 2, wherein sﬁ% %r?%%c?’taglél?wﬁ%s %uﬁe% RighidiRayhedos) repraotsonbsstiaamdigiperda (sf9)
cell line. 20 Omiensder serwndindtocaiyechelisimsetrions, sihatlebysaic chimaric proteins are

analyzed fary@xprRssinRay iNg to any one of claims | to 8, wherein
said chimfe!?ié?roteins are i%ﬁeﬁdﬁ%glaep glr%ogt%?ﬁﬁl%%%%}eﬁg ﬁ%’nr%a&ﬁg Eéerccgffﬁ%éfgﬁgting of

protein A BEBERT'G, protein L, and another protein able to bind to an immunoglobulin binding
domain. 22. The use according to claim 21, wherein said other protein able to bind an
immunognggulinﬁiggjsg%%(g@aintis n a? i-immunoglobulin antibody. 23. A baculovirus
expression vector comprlsmdnﬁoﬁﬁc%é a go‘?’f?BWIBfaagaﬁFé‘c HREdiRkBAtePRiRitor X light chain
constant fEgBHsEcE ativeslgidmkedlatOrst secnetoglotsilin e sagiientiendndoatRMIelog;and (b) a

portion of1enL.AREAdneL AN GV RE VY, SBAIN constant region operatively. linked to a
secretory si%n_al sequence and ar)iromo g?. 66 Zé%.gﬁrbaa%u S EXP SR BH S or according

to claim 23° TREeRpre i apd asrceniistmeanglfibslivlsimeniu geite: éncoding a portion
of a VL ragimrotiay padioniekiarioht e HRoUaRRAINE keSS i 3 Secretory signal

sequence and a promotor, or a chimeric gene encoding a portion of a VL region and a portion
of a X light chain,
5. The use according to claim 1 or claim 2, wherein said insect cell line is a

Trichoplusia ni (Hi-3) or a Spodoptera Jiugiperda (579 cell line.

20.  The use according to any of claims 1 to 8, wherein said chimeric proteins are
analyzed for expression by ELISA.

21. The use according to any one of claims 1 to 8, wherein said chimeric proteins
are isolated using a protein selected from the group consisting of protein A, protein G,

protein L, and another protein able to bind 1o an immunoglobulin binding domain,

22.  The use according to claim 21, wherein said other protein able to bind an

immunoglobulin binding domain is an anti~immunoglobulin antibody.

23. A baculovirus expression vector comprising both (a) a portion of a gene
encoding either a k or A light chain constant region operatively linked to a secretory
signal sequence and 2 promotor, and (b) a portion of gene encoding an IgG,; heavy

chain constant region operatively linked to a secretory signal sequence and a promotor.
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both operatively linked to a secretory signal sequence and a promotor; and a second chimeric
gene encoding a portion of a VH region and a portion of an IgGyj 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 promatdr of SracHiyierisie¥rssivatEAtIs 2ecprslipigdel ininr G otber6th dastsavirus

expressiovee st eiiAL £2R1Ab IRl BN IDR . PRYCIol6TIANAL eguence of said

second chigmeric; ?]91: ein is a honey bee melittin secretory signal seguence, e promotor

of said setoht _@MW?@Q?’P‘W@%M@FPW‘Tﬁ@%@é%@@%ﬂ@lﬁﬁ@ wapstaister.wherein
said B celblyoEih@egdens enctisiok b BPRONRefh and a portion of 2 A light chain,

both operatively linked to a secretory signal sequence and a promotor; and 3 second
chimeric gene encoding a portion of a Vy region and a portion of an IgGy, heavy

chain, both operatively linked to a secretory signal sequence and a promaotor,

25, Abaculovirus expression veotor according to claim 23 or 24, wherein the
secretory signal sequence of said first chimeric protein is 2 human placental alkaline

phosphatase secretory signal sequence, and the promotor of said first chimeric protein ig

a polyhedrin promotor.

26, A baculovirus expression vector according to claim 23 or 24, wherein the
secretory signal 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 use according to claim 1 wherein said B eell lymphoma is non-Hodgkins

lymphoma.
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