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WO 2005/030931 PCT/US2004/031368 ALTERING A B CELL

wo PATHOLOGY USING SELF-DERIVED ANTIGENS IN COW%&M s
M SBECIFIC-BINDING CYTOREDUCTIVE AGENT BACKGROUN

OF THE INVENTION 5 RELATED APPLICATIONS This application
ALRERIPCE ORhE, BATHOGAHN JISANG SHIIAHNODRBOIIB 3\ BOSGERTH &b
"CORYIRING Bl OB IWETED RRECIEIS 5 B 8IB DGVed PR EEHIGT BohjubENSh
With Specific-Binding Cytoreductive Agent" filed April 6, 2004, and the
U.S. Provisional BpSHS&RAT Wmm@ﬁltering a B Cell
Pathology Using Self-Derived 10 Antigens in Conjunction With
Specific-Binding Cytoreductive Agent" filed September 23, 2003. FIELD
OF THE INVENTION This invention relates generally to the field of
RELATEINaRBYIahdIIFGNSnotherapy. 15 More specifically, this invention
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pathologles, such as B cell malignancies and/or autoimmune disease
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g3kymphomas may be further subdivided into several groups; among the
clinically most important lymphomas are 25 non-Hodgkin's lymphomas
(NEIL). Non-Hodgkin's lymphomas in turn form a diverse group of
FIECAeersuiiss Rieprhkategories of these lymphomas are defined
according to the Internatiof?@l¥Wogkigllé;l F rmulatiqn for t Mor  thera
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combivaiiepaderranttoma usually presents as a nodal disease, -1 WO
2005/030931 PCTIUS2004/031368 and is often indolent or slow-growing.

Intermediate- and high-grade disease usually present :
BACKGROUND OF THIINVENTION yp

Cancers of the Circulatory System

Several types of cancers have their origin in the circulatory system. Among the major
types are leukemias, neoplasms of the bone marrow and blood; myelomas, cancers of B cells;
and lymphomas, cancers that originate in the lymphatic system. Lymphomas may be further
subdivided into several groups; amongl.the clinically most important lymphomas are
non-Hodgkin’s lymphomas (NHL).

Non-Hodgkin’s lymphomas in turn form a diverse group of cancers. Three broad
categories of these lymphomas are defined according to the International Working
Formulation for tumor classification: low grade, intermediate grade and high grade. These
differ in their aggressiveness and response to therapy (Cheson, ef al., “Report of an
International Workshop to Standardize Response Criteria for Non-Hodgkin’s Lymphomas,”
J. Clin. Oncol. 17(4):1244, 1999). Low-grade lymphoma usually presents as a nodal disease,
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as much more aggressive cancers with large extranodal tumors. Overall,
these lymphomas collectively rank fifth in the United States in terms of
WO 288Fe&iFicidence and mortality, and approximately 50,000 #&W¥/Ea2edt/dpaios
diagnosed each year. 5 Patients with NHL may also be classified using
and i%féﬁe‘?;]ﬁﬂdédr@@ bﬁmifgﬁ@m{g.siémm:?dﬁtagﬂx&?mmm eitcof@usinfle present
node region or locali involvement of a sin t @@g%
as m%g‘ﬁﬂ%? %&?@f&ﬁ%“ﬁﬁiﬁm}@éﬁ%ﬁ’t‘% (\)/vé] SFore %%% ’n%:%e re |or%sm on
colledtiechanmdk itk inftted didghitgen ioritovalifedristoRBaAsa m%rgm?ém and
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appm%?%&%ﬁgbotiig%ym%%%{gg {L ?esg?oérliaﬁr’??ﬁé same side of the |
diZptivagitspigh mmlwéw@ﬂﬁé%%mﬂgﬁﬁ%ﬂ% HERB RSB SRRk
Stag - NG FHARRAGM: RRSRIBnAFGemNREIAG:IRRalized inutbemansiof dngle

extralymphatic organ or site, involvement qf the spleen, or both. Stage
extral S AFAR B i BT UK BIFRAE ST B Ribre R R

the s@iteSindibr drewlitiphrisassobiatdidely inpbivande ivhobiegtrstoritalated

xtralymphatic organ involy ith.di Aan-regi
e o
regions buliie stmnsidacdithe Hiepheasmnie StaggBhdri WEIFREBdYTIRD Bafie FrgeRs on
poth Wl definad. gensralizedsymrionpadR©loaatiiéy irhevEriasignation is

associated with patients displayin thg#ollowq&ﬁg %?r % unex| I%{Qt%g
cx"ml‘é{gg’mt}ﬂBF%‘Hﬁ‘iﬁ%%W{Qﬁhﬁ &8 b r§| o' diaRosis.
(multiftﬁxpIi;iﬂﬂdefﬁM&fdﬂiﬂM(ﬁiﬁMﬁﬁtﬂgﬁﬂhﬁuei%@zﬁhdxdwé!hohtrags@@twi@mmph

sweats. For furt etails, se e Internati . in's,
rode e e R T L QAT DU rmrgiona)
nodahorvdisdiinn' Snympehea sysiew. Biagevl Riddl. 304 (ayf gduligddl pog3).
subdlivl@@&q}ﬁgﬁ pio) W@@E&%@%&@H{:‘Iﬂ%‘gﬁ %&Mi%%?ﬁggﬁeﬁned
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ymphoproliferative diseases, including both leukemias a(iud, mghomas,
(! L‘flv ’

gencrrlifedwaP iSOl 8P Gre AP EHAAT M GRS ARG

displhhenelegicakieatmenine gitegsisindilosaning tetec b sodycesighinin the 6

ite.of significant progress.in.treating certain I .
monBTIGH HIUBEFES RO 8 ot A BuSHE S £ S B i
nightelapse &ivefudspaletiily soetbecntrsmtipnd e dikdskize kganhnt

L e D

NewikaghloMedataiet it 88413 Hcovin(r), prednisone, and procarbazine;

CHORP for cyclophosphamide, doxorubicin, 2 WO 2005/030931

PCT/1/S2004/031360 .
Treatments for L ymphomas and Leukemias

Such neoplastic lymphoproliferative diseases, including both leukemias and
fymphomas, have been the focus of a great number pharmaceutical, surgical and
immunological treatment regimens with varying degrees of success. In spite of significant
progress in treating certain types, such as low grade, B cell non-Hodgkin’s lymphoma in
particular, the vast majority of patients reiapse after responding to the currently best available
treatment. Patients typically begin with cytoreductive chemotherapy using a combination of
agents referred to by their acronyms (e.g., MOPP for mechlorethamine, vincristine

(Oncovin®), prednisone, and procarbazine; CHOP for cyclophosphamide, doxorubicin,
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vincristine, and-prednisone; CVP for cyclophosphamide, vincristine and
prednisone; and EPOCH for etoposide, prednisone, vincristine,

WO 28086i98¥sphamide and doxorubicin). For relapsed patientst G HERF08+4/031368
therapy was recently approved; now such patients are commonly treated

vinenigtthepaisd wednivonm 61V B p pinl dpbdirmnuteh e ineris@D 20d s e end
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In a temporary remission. Chemotherapy Frequently, the first round of
relapgrdatentsit Wﬁmgv%&q@%mg@%ﬁm@%ﬁ R R

treat@f ﬁmmaﬂmmeapbeﬁ aefavaiddkle smihesm tadkedbmi eatitaag T
cell mali cie ral, comb ations of ch mothera eutic agents
e e A S e S
Chemlettaitexlydiscussion of the chemotherapeutic agents and their method of
dﬂé’%@é@% lhe 365 Ea%rglg ge&a&mriy%gﬁm%mmnmgk 2d

editio leton Connecticut, 1994) héreby incorporated by

hempifig@nre APvidn apds of sheme e appEsIs RS avtalis Bpe el ﬁﬁé@eat B
cell %{@T\U&ﬂ Jﬁ@ﬁg’{@ﬂ&éﬁ q%ega@égﬁ dazﬁlﬁﬁ:ﬁ[bn&%MH&ﬁsiQﬁaﬂné?ﬂ%@%are us%d
ecent treatments hav reat wit
i3 QSO S A e RGBT BATEH e SITAEL BF
chencatsraGEH0 dgears atti alntivenddwgbe onlBiwestt 4y kemias et {snoigh

Che\le%%% g%uge:;ﬁ%é%g%g% G A e@ fG A LPUINAR RSl Fl%@fﬁe%@%

ical tafget for therapyas (1) it is not shed by tumor B

incorporatskby2yfrrnerot Tatdwidlpsetiniipns A oteands Enehgyndwinprassimsssre
well RAbmpduiatecGdA2R d.Ran-diseased tissue is an antigen expressed by

B lymphocytes during early pre-B cell development and remains
Mi@%@@i%i@ﬁe surface until the B cell differentiates to a plasma cell. It
is mbeﬂeﬁleﬁnabnﬁhﬁl@@%emdéeelml@a&g utedtiagistep iymbbopmsh afttbodies
direc e&laactl glth %% illgt{eﬁglufr %ﬁy S(Ey Igggg&ﬁ%a gh &ltﬁ‘gmez 5
anfibodie

ntl ave een reporte as theraples elther a one orin

targes o Binell éﬁnmm@sﬁsem]mgbé@% btRerCHEMANby speegrocd geatgnant B

Blol 386! RIBMBeinéd by Qbidor
CeuS(RslltelLE:;%l r\)thggznat? fgggggﬁt%%%%}%i bgen a 9}%3\;122 by the Pg&ﬁi%ig 5
de

cellspi) gt Atpatrinieraalizeddmy e ?éfﬁﬂ%é&%ﬁa i Wsa%‘ig?%ét%tdn
CD20aA ﬂdﬁdﬂk&ﬁssdymphmm(ﬁﬂgh) ckpeavanthy wm@mm@d daonpeioivalre-B

ceit &V ffodrx saQdralinge éhas also b@ensﬁ@ao %ﬁabe‘? ﬁa&%'r%ia%rétga

omlze con ro I‘Ial 0] yttrlum rltumoma
piasmmhnitmmmmmﬁ@tﬁw@i&%m]@ﬁm@mﬁﬁesm ﬁﬁ@mmtﬁwraw%ﬁof B cell

actiRBHEaMAtRIeRASEA.0N RGN oW raderfollickia, or transformed

Anti-CD20 antibodies have been reported as therapies either alone or in combination
with a second antibody or other chemotherapeutic agents. (See, e.g., U.S. Patent No.
6,455,043 B1, issued on September 24, 2002.) Rituxan®, an anti-CD20 antibody, has been
approved by the Food and Drug Administration for use in relapsed and previously treated
low-grade non-Hodgkin’s lymphoma (NHL). Treatment with a related monoclonal antibody,
Zevalin®, has also been approved (see, e.g., Witzig TE, et al., “Randomized controlled trial
of yttrium-90-labeled ibritumomab tiuxetan radioimmunotherapy versus rituximab

immunotherapy for patients with relapsed or refractory low-grade, follicular, or transformed

w
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-3 WO 2005/030931 PCT/US2004/031368 B-cell non-Hodgkin's
lymphoma," J Clin Oncol. (2002) May 15;20(10):2453-63). A further
WO 2419550 antibody, Bexxar(r) (tositumomab), has been recenti(PapBveges
by the FDA for the treatment of B cell lymphomas. Other monoclonal
B-cclbrmBagahisiapE AR A4S (R4 Men PO SR i dniugber
anti-ONSlgdeHORGR e @irgsiethamai)shib sdet fed2hlld) REGISIRY bY the FDA for the

epratyzu directed against CD22), and an anti-CD52 antibody, .
et A RO A SR AR ST e e

treatmnéra cliGhcaidiithisholispite kst DED RO diveltehhsainsbhdiBRAFDr 10 protein),

implicated in producin er i pi?gt J ipduction of apoptosis.
°"”%%‘§t% |§r%ﬁk§(\{v%g?ﬁle5tb%% 6%%%%‘%%Fce n%/m Hg‘ré?! a variety of '
(Campptit®8debGanipaih®) (Detuvelspment, differentiation, and cell turnover.

OngchaRaieristicehanasofasiss Witlel 4ipG:@RARLeSIS dhRioclonal
endonuclease activity associated degradation of DNA into a ladder-like

antibogigafeaipligthindalictie s Bermrtir bt edr b iRtibRa AtBPRIRES:
Apopthasgesyinalusteiyne mitkie die hbing: sinch aestgosiceletas dhsluitigns,
deve SSRGS andlose.ofgontacl wilg neighiering cells, gt alirations
It the plasma membrane. Various inducers of 15 apoptosi® have been
undeigeingfipdritvsls éﬁr@gzeﬁ@%&?@ﬁ@m& Irgarviatasedesiadibigrofamsninte g,
iadde?@lﬁ%g%ﬁ@@%ﬂ&?@&l@&%?!ﬂ QelnepHdnels SURRER SRR AN changes

__ chemotherapeutic agents suchas cisplatin, doxorubicin, bleomycin,
includaprindsare RRbbAEHRNG A CKiSiTi Hzgpbiana GER sbrinlash e s of
contadBRIA0e: Rt AE: AR, Shackratiabisiectiopldsan melichtmarndagammaucers of

radiation; and_toxins such as (3- loid ide, .20 Immunotherapy In .
PO T e FBE OG-0 LI LBt LSRR pamsiicers
calcitf@pginenisrivo s deltednicekhasatbosuspiersiatingnd getierbisrgwntic agents

immune.system have n e itig|, at |
M R N S
mduerdhliy mhikisiBrbdtindas shrbdd Aburibasky YoeldtiRsir BerityihiepivliandHenuny
radiaforP INE BRI EEDA e heiRhriggical B cells. This technique was first

used in a mouse model system which used active immunization against
Immimeiigsapyieterminants on these isolated proteins to provide resistance to

tumordaiewtic(Baley @3 Abihddh oTMksathent 24H Ry dIGAPedha bt Gicaakair fir B
al., Microbial. bnmunal. 23(9);,927-31, 1979 .The§e rﬁsultg Were 1oped
cel BT BEF 0% TSP S AT LK RIS AT 5 S veloped

Initi{Sittaemsan divalopihSitnnmmmiogy- 1361 2 0me:03, 412881 Goumtigs ut mhduced
uniqt?eQWynlgsla'.lilg%%@%Zc]eﬁ?iZédlqlgcﬁébgﬁ&wggiatmg and purifying idiotypic (Id) -

proteins directly from the pathological B cells. This technique was first used in a mouse

model system which used active immunization against idiotypic determinants on these
isolated proteins to provide resistance to tumor growth (Daley et al., J. Immunol.
120(5):1620-24, 1978; Sakato et al., Microbiol. Immunol. 23(9):927-31, 1979). These results
were confirmed in a number of additional experimental tumor models (Stevenson et al., J.
Immunol. 130(2):970-03, 1983; George et al,, J. Immunol. 141(6):2168-74, 1988; and Kwak,
et al., Blood 76(11):2411-17, 1950).
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' necepsastefasraitiag be 1EhadarerRROaTe &8 AIMRUSEN UsrivaessFor eatioe

et at, Blood 76(11):2411-17, 1990). 4 WO 2005/030931
PCT/US2004/031368 The first attempts at bringing this idea and
WO 203PEHy into the clinic were very labor intensive. These fifdt Hitamptd31368

utilized mouse monoclonal antibodies generated against proteins isolated
froFhettfiespattionpts mbrifding finjde anssisehioolisy inedsy clintsreerzogyy labor
intenMRE KA RD 4 SO RIS S BRG] AR O RLRS HRNQGIE QN EHEINP Sgainst

antibodies for treatment of 5 a small group of patients ag_er most had
protedidselyiemhferySteredmerngiidhiBRBRE LHEHcstHEBlsestc gt e
MeekMapkeo@balerBRae:-fbdd4R:6moh 085 Pasgitidéotgst distibbaectoe tyaasnent of

only obtained. in roughly hajf t atients. Note also that | hama cell
o sl R B LG8 B B S e aon St SAs >
chen{alhsmitokiingrehenetadotkent sl BbedkbicsSets atittiodiBesite ekwl et
al.. NEngl s - ' i ToJaR'
bower Al Sk AToeA vidiine Sitale WOR ausethal %ﬁ‘gﬁ‘ﬂ?
§ ass o

cell ﬁﬁtﬁﬂéfi‘é;ﬂ?@!{%ﬂ(aﬁt%@diwﬂfi@a&@@zqﬂ.%hemgamIMmumnmﬂa or (b)

. patient's idiotypic protein_necess or raisi i I nse.in a
vin TR O HOBNAP LSS ORASERIT (SR aniie GE hey oo tely Tied.
althdliglihiapesiak tnateaititiepenthiproesmanichactivelgimmenizadtatierreires
. ing pr rifi i i This: h
o e P d@%"%%l‘f

pimphomas

is ney 99K RatigpByHae, had minimal or no disease following chemotherapy
were treated by vacgination with autol %)us i’di,ot e ’gr%teins. In order to
g Bl

20 1Bk <ok SR BBPERIER AP RO BYS S BRI sing proteins
puriﬂmlﬁ plaama:gelismobirinet) byhdiepsyThie rpiused wiffeafrestdisisigdicasue

culture cell line to facilitat ir.Qro it sacret
eSS f/rget%p? e duan ﬁe%%’u?lf?glgw %‘r%"cﬁ‘r%%%%g%‘?ﬁ %ﬁ%ﬁ%ﬁ@@&&%@ fgﬁz' 'sjga%ggl'
J. MagpiRatispo o i SetRaiie o trbwrimsrnisiprl quae digrast U Bereme
R e e i o 10 g A

| umber of viable 25 tumor cells, and prohibitive costs. tiopally,
obtag BRI BB AT I SENE BTGP SErh R e UGBS S Y
biopfthvaeaieisi prab ustienbiisndimadianioelsc IV hichtcAltslifae iherepordh in
.*_caution in usjng such sources, In lowi ed on
s it 0 SRS UG IR QB ARt LI Gh Al LERREC,
Howhesidlatgpeceloripgjmsibroktiholehied s tigehrsalismreelideg) due to the extreme

labor requirements, technical barriers, the requirement for a relatively large number of viable

* tumor cells, and prohibitive costs. Additionally, concerns have recently been raised

* concerning the viral joads associated with protein production in mammalian cells, which calls

for increased caution in using such sources.
In a following paper, Hsu et al. repdrted on the phase I/II results of the above clinical

trial utilizing vaccination of the idiotype conjugated to keyhole limpet hemocyanin (K1) in

- the treatment of B-cell lymphoma (Hsu et of., Blood 89:3129-35, 1997). The results obtained

showed that the generation of an anti-idiotype response correlated with improved clinical

outcome. The duration of freedom from disease progression and overall survival of all
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30 the treatment of B-cell lymphoma (Hsu et at, Blood 89:3129-35, 1997).
The results obtained showed that the generation of an anti-idiotype
WO 28809388 correlated with improved clinical outcome. The dgg{%%z’gpwzisss
freedom from disease progression and overall survival of all -5 WO
paticRO05j0BbesInRO U0 IBBEE PRt ETRORTE R sie santinrsg prsed
com;%?«j-:l&' R HEGeheS AN S W6 e SaPHicant R alonard. comparetcin dhese
. patients who did not mount an immune respons%A ain, to treat eaﬁq. ;
indiv) ERSR ER IR GHTAA UERS W ARG B BISRE) SRR pat s to
allovegiaptshirdGetinesdenaitowitie pratuiton whealfeitnt pidte nests are
immunize g typical.patient. The results.ar romisi { |
Prom e VS AL S v o A e Y BT ARRS o
comicervialeralal scale. More recently, Bendandi et al. demonstrated idiotypic,

PafipnL-SREGHE MImMRZAUARdNCRYLE ﬁai%%lmé inmalieptsndth follicular
lymphoma (Béndandi et ai., Nat. Med. 5:1171-77,1999). Following

immypiEardindsehirRisg g vaiddafice e e e adhi GorVar
Medeer@ﬁlmmymm. lIS:iIl@\xﬂﬂgll i eeff&gsﬁhfmi?,ww 'Cpsaaemmp@m@&f ipttloy

. .granulpocyte-mongpcyte colpny-stimulatin tar.(GM-CSE: see infra.). .
clin R B R PR D s e PR e Bl lca by
granuiasy soncuotetbpibmiostiveratitgdrafy (SMclifiCatae fmibsioriveriecidiowinigsis
of thtg%%g 8‘&9&)}1}3 %@p&fng‘l% &f tﬁ‘? }ﬁqbﬂgitﬂ% W&Hﬁ%{%%?to chemotherapy, at

_ translocations after chemotherapy-induced remission were found to
cliniepl eriesionmpiciellewineorariingt pehean B giarennatientatitih detectable

translééRRmsRAsHihevaiRxis Gt anenaibn Wetelsuneiedadsgbinckdefe20

patients. Tumor-specific antibodies Weéﬁ% also detected but .vva'ﬁg_not

ol FIB B 9B RSSO A ORISR GLR it O T

cellspreteiftsumddad Upfad tateta CwaoiatpecHivchutbsdinstweri alsofithsted but were

not é&%ﬂé}g‘%%ﬂi%é%gﬁg%a%%%?g&gami%@&u@@ﬂ%ﬁ'ﬁﬁx homaARthade up of

pro ridoma tusion. 20 Oné avenue for developing more

the intetyvdahisamdaonpiagiraion a4 dis o eeelabeiizEynd argrirded
patidAfeAiRtiR ALani-GRROdNsyaRE Wit et dreatsaent methods. Such

combination therapies could be other antibodies, other chemotherapeutic
agents, or treatments directed at generally stimulating the patient's
imDyeeveystefor RnesichRareofftbinaticntthenapgisithe agsmefB cell mediated

anti-CD20 antibodies in binat ith ) ' ag,|
GRS 0 AT NG A Ty AT L B EHEER oS o
comBithagios tletragoes isinddiba etheraptimdics. sthvortemoth S atis ASAEPIRIation
ﬁea%%n%qutgg&@é%eraﬂy stimulating the patient’s immune system. One such

combination therapy is the use of anti-CD20 antibodies in combination with ZU(S)—

camptothecin such as is set forth in U.S, Patent No. 6,420,378 B1 (issued on July 16, 2002).

Other such combination therapies are set forth in U.S. I;atent Application No. 2001/0018041
A1 assigned to IDEC Pharmaceuticals Corp., published on Aungust 30, 2001 (using both anti-
CD20 and anti-CD40L antibodies). These combination therapies may be useful as therapy
for cother types of lymphoma besides low grade, follicular non-Hodgkins lymphoma (NHL).
Unfortunately, however, cancer patients are frequently subject to a relapse of the

disease following any treatment regimen. More effective or additional treatment would be

-6-



Al assigned to [DEC Pharmaceuticals Corp., published on August 30,
2001 é:'smg both anti- CD20 and anti-CD40L antibodies). These
WO 2085H134tion therapies may be useful as therapy 30 for otherPGBAISI04/631368
lymphoma besides low grade, follicular non-Hodgkins lymphoma (NHL).
beneficinlrorapidaning thatin 8o enne clastidns HA0f sgucsaspssubEdisovare predicted
in the TERRESEIhe disease following any treatment regimen. More effective or
additional treatment would be -6 WO 2005/030931 PCTIUS2004/031360
beneficial, considering that in 1999 alone, close to 57,000 new cases of
wmmymmnm United States. SUMMARY OF THE OId The

tant jnvention.feature nsm Istic %{ect fra .
By R b ol reibihantgvioe
ueatmm«xfaicﬁ}tmm@mdtdm aatha spcmm Snpnydyredikttianagent, such as an
cmmun gtlon with an idiotypic protein,.Thus, in a fir pect, there |
anti provllfgn d the ll}seano?namgalezéf IC- bllnd?ﬁlddé?/lyopre Jg%F\}résgatésﬁfr}oth aSpeg there

is providechififasareacper Hedisdintentorohgemingy Brobl maidraneylin mepaaommt
for redfirReed @lisushHeriMmetbYer @Hé@&n&mﬂh%ﬁﬁ%nﬁw&ﬁ&aﬁ% therapy

compriEemPorancous| Voo m'nr}'s%r‘?é'”%é {S RS AEct cific-b v9 ductive agent
p 1{%', JGERE S0l sterin ra%e e 68 gforeductive agen

and (2):@mpm§n¢@1anmmIggmitwrpxmmnssﬁglalchswb@m Feptores a method for
The diffRRIAG2BcqLDBIGRINRAIR Ba&@%mg%mmp @wfa%apy

om0 RO AT S S O e

cyto ﬁﬁg@w@mmmw%ﬁwnmmmg sempfiging amantipgous Id
mmﬁomﬂﬁqumﬁﬁsmﬂtﬁ%w& Pat AP SRR RN, refers 1o

immunaotherapeuti com gsition at the be inning, durlng or at the end of
iR AR5 AR CPRRPTHOTRE BYEmers dhvineer ket

the prior arssmention syiddh ﬂmmxplmmﬂﬁd tid uﬁ‘&t@fpaibﬂ’&amﬂﬂefapelﬂlc
composition comprising an autologous Id protein for the manufacture of a
mBdicErtentfnctie Aty B Bredllchidiigrianel 1 Apaverbsmprate efmappshion

compri¥patmentdheaucampination thes apy SaMPEISING reaitempo Ifamﬁz@m@a B cell

CO- admlnlsterl 1) pg |f|c b| ding c oreductlv agent
e RoBABule K salloh SRRy an AUNIBURe d oG e

contenthirdnaspéctcthdreiissiorogided @ spebifibibieingvoytorstuctizenaget 3hdaid

;mmu%émﬂ@%%%ﬂ%mﬂQ&&Q%BE'W&Q@WO|090US Id protein
for use in a method for treatlng a B cell malignancy in a patient in need of

st BN R by BCo M bMAHBH theta  COMpREITY CERtE BT Gt
immurgokadministenngsaich cytopesugtiveaagérioanddsaidtein for use in a method for

treating a B cell malignancy in a patient in need of such treatment by a combination therapy

comprising contemporanecusly  co-administering  said  cytoreductive agent and said

immunotherapeutic composition.



immunotherapeutic composition. -7 In another aspect, the disclosure
features a method for treating a B cell malignancy in a patient with a
combination therapy comprising contemporaneously co-administering (1) a

SRe6HiS Ripding Cxtoredicive, R0e AN ) ARk NP ENRREHES ey in a
ant ‘S%HADOSI'[ ona¥¥he5$ethe |mmli_1!:§]onth%ggeutlc compo ition_has been quged
e s TR A R S R v e e 'Q"fﬁ?{%%ﬁ%%ﬁ&}% 2
specificfinotong. qmqﬂmm@mmemmmmm cthmptsmim iw%xegl he
immundiSrpUaiedaHD el ities Gells 1baR0e TN AANE AU LEHSPELY WiRain ot
disclosure in @ similar fashion to dendritic cells. In a different aspect, the
least pantligfclestutel fgats fe satarethodbfeleimproving maneafthent fooauB, delldendritic

cells ardBRIENANCYMBRIE I RAID. HRAtmeRh fora B eqll Malignanty GO RAIS&Snlar

_administrating a specific-binding cytoreductive agent and wherein said
fashion 14 denduidg ¢rd&tment comprises contemporaneously co -administering an
auialdyons dobqprode disthoprefémed embabih &ntentheiBzcatl-nratigriancy

i ; QuUSly, ..
B el i A B AL ing o

specificlindiep sxersindivesged ppdabeteln faidh TRBIYEdormen ronRsisgssed B
contemwmpmmﬂgm&%ﬁd%%@ Hodgkin's Disease, a
on-Hodgkin's Lympho aléw rein.the Non-Hodgkin's Lymphoma is low
R ey YT M R S
at least i pbdres foiidolsly aretedredthcheanithameitiegeatt cell B-cell
mphoma, follicular and mix Il cleaved and, Jar ell type B-cell
%yxrﬁg‘ne% it %’fﬁcu z’rogn%egtrséggmman ﬁ%&f’ e %ﬁ%ﬁ%ﬂ%ﬁg
consistin@ 05 @Bpesi Brel isdipoanp R ved Iympbeomal ditlisulgmad) Beodgidul cell
. B- 1di [ SR -E@S’d&ﬁﬂn SHEIEQ
D aif??fgébg%g c_el?%?(&:%iﬁ%pﬁ%ha, |ar@g‘?:°§ immunc?t)?égg‘t}}l P{E§-ce T grade,
intermeigip BRI OTHEDHESMAEMRIBUAMRIAG! cethlmrbatete Sllisnb aud's
predomARtNPSRN %Eiiivsed_wlﬁ &@ﬁillmbﬁrfa,afgﬁiaﬁﬂmd'MB B"Biﬂﬁ@éaved and
ioimm astic adenopat monpcytoid B-cell lymphoma,
vz of R HRAISTIE, RHIGHE ERE EE RS T BREEal
leukemia of a B-cell lineage, and chronic lymphocytic leukemia of a B-cell
lineage. In further embodiments, the contemporaneously co-administered

treatment with autologous Id protein begins within three months of the
last administration of said specific-
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10 binding cytqreductivé agent, within two months of the last
administration of said specific binding cytoreductive agent, within one
WO 2488898 the last administration of said specific- binding cytdfeHuEae:/031368
agent, or within one week of the last administration of said specific-
lymphomatindi ffyse mhitticevedentl Hhelidyntphoporadifossipized admilistelarge cell B-
cell 1&8{@&%%&%&&{1&;@%&%%Qéiﬁéﬁnpﬁ%ﬁ%ﬂ% A RmAHERRIOUSY OF
ithin one week, ctive 15 age

of the cytore nt treatment. In other )
lympheimso meheblatis Epedlifymphemny syalleguctioevad Bivriiditayand non-Burkitt's
type BRSEDrACIRG OieiasdseivenaaRmiaiNSeaRhihesR a0 hamiReaiopihs),

antigen-binding cytoreductive agent is selected from t consisting

monqsyigidBar b RPHRTIS. B AL F%B%%W?Ogh‘céﬁ??@w &ftiSody,

IymphobiusticBduaiibosts Brealh tinedad Sad thagyc dymphbicgitI2vkniibodya Brc2ld

Iineaaenti'CD33 antibody, an anti-CD64 antibody, an anti-CD16 antibody, an
hiti-cD86 antibody, and an anti-CD156 antibody. Other specific-binding
cylofadberivmbnfimpntsy éha knnigsuioiarearbypresdmimsiersdorathentwith

autolSH5{AAR plR-M @@g&g%m eedheALERAS BB LAk CQRIAINS DSOS

. . proteins that might serve as ligand for a specific-binding cytoreductive
bindigg Syforequchiveisenie WY S rort e Lsadeinipbien of sitimeetde-
bindiitadigorduRice Ugandrithinalisingmitofeltlktio Bimayshiatoh o s 1is-

. nvention, In.further embogdiments, t ologous Id protein is.produc
b e A T P R TR st
bindingestersiztiveagenial The senténgucinopusiyieokrsnioédisredriretireens reitr tecl

autolSFRRSHIPRIES: G O IROaHRIhRELRIN IS RIS 6REWR rﬂpmélg}%jéhucﬁve

insect cell lines. In further preferred embodiments the autologous
agentirsaeRei-produced 30 recombinantly in mammalial cell lines, including

Cm%)ﬂﬁ}%ﬁfgddﬁﬁﬂﬁ_t@,%-sbgﬁfiﬁ?iﬂdﬁﬁg cgﬁaiaterllﬁs_aiﬁ%m@mﬁ_mleﬂtﬁﬁig@-bmdmg
a tOO ous rotein Is_produc recombipnant 1N cterial cells or) east
CytorEdeTR AR SO S EISSE SIS SRR G TR P QFRA e Ve dgent
is selpcm_é li'ncm B MOuRCOEADA T @@m%m@m&tmtﬁmdy, an
o BRI K1 AN S 590 AR R BIPRS00 o

vaccine. In some pre odiments, the autoldgous Id protein Is

anti-Gh33|arf e i PREIErC4chmithrdyafB ant-fd seatnibadys e antir(D86 antibody,

and AHAINCONSEGRIBIEL IDEBCHeHEBRBIRPEPCRANNE, & A0 WRSIN: & ful in

portion of the DNA seguence of this gpen reading frame is obtajped from |
the DEERGRL AT <HI PR TCOR0L0 FONPIRE BB TSRy LA B DS
numémbepreatedthin miyht serve as ligand for a specific-binding cytoreductive agent.

Such specific-binding cytoreductive agents capable of binding to malignant B cells and
causing cytoreduction may also be used in this invention.

In further embodiments, the aittologous Id protein is produced recombinantly in a host
cell where potential host cells include mammalian, bacterial, yeast, insect, or other host cells.
In other preferred embodiments, the autologous Id protein is produced recombinantly in
insect cell lines. In further preferred embodiments the autologous Id protein is produced
recombinénﬁy in mammalial cell lines, including CHO cells and BHK cells. In still further
preferred embodiments, the autologous Id protein is produced recombinantly in.lbacterial cells

or yeast cells, including S. cerevisige. In other preferred embodirhents, the Id protein is
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embodiment, the autologous Id protein does not comprise either a full
length heavy antibody chain or a full length light antibody chain. In other
WO 208588 Hhents, the 1d protein does not 10 comprise a full lenBfFA38#H{31368
heavy chain. In further embodiments, the autologous Id protein does not
delivepginptiepatital e tgtfommttfedyNghnokeaivic lenandiirtha dg govtointeg., 2 DNA
._present disclosure, the contemporaneously co-administered treatment

ing.
vecerKiith autologous Id protein begins before the end of administration of the

spreesee mrfaired epbpdimpnisahsrielogunid mptamdeeupive e ke o
adminBdigiagous Id protein and 15 the cytoreductive agent continues in parallel.
Thus, the treatment with the specific-binding cytoreductive agent

cohBimtieedasppthdng ag TOHF 5t i EnsOsb B B P8 Brdinedmme

wherclhd%. oIt Sﬁﬂﬂ?ﬁ;}l}( taguenee tﬁ&lhlzmg AR Rl ﬁgﬁﬁmafl &ddhﬁa nucleic
. administratio the. uto, Ous rot contin t Interv urin

acid s ReRR R i B el e IR SR B A E P

embodinfeat/|thad sombogens Ebjicigingdesa o duotpiseithRiafahidngto iemviaamibody

chain BAUANISRARRSRYURRRAARAE OloNING GhehRera R fdYHteH 3B

the results of the _trial as of this filing in Example 1 as compared to Witzig
comprisga il deneth apRad A3 GoRtAme iR fisihet Gmbaringmts tigaytologous Id
prot=i0ESeMRA NS iRl detiginantibodhdigIRENEESUS rituximab 25

immunotherapy for patients with relapsed or refractory low-grade,

follferatheraRass Ao S G s BUCH ICHE HH B GRS RATIBASIHR COPERR RTED
treatm( @00 laiplbER0 [ @dBibegnT hefuratiis exginadesriseratiou it tbé specific-

. e O | =

bindicf EREBLCHIC JLbt K b OH e DS B S ol 4 IR anc

the cytsadvrtive secaheontimes ap paeiipls ddrstihe tepptmnass (withithe sppsifis-Rinding

cy:oréé%{ﬁé RRUNUIch '_f_ &%Oafe&?t J@ﬂ&%&t_ %M&t&ﬁoﬂf t_' t Jagmew%gmwm ' , and
results In a signifncant projongation or time 1o aisease progression as

the admyISEROR G TR E R G YIS ENG, 260 854 5 pmpgation of the

autoldpOuy GP00H 03HAAB aF igtereAds Harigk Te atmnes bFtlavesg&yioreduction

with Rituxan in Treatment Naive Follicular NHL Patients. Figure 2 shows
the results of the trial as of this filing in Example 2 as compared to

- BRIBFIMEAERIPTEON OR THIBBAINENCER0 monoclonal antibody) as single

firgiing herapd ReRRIAN IR SHIGEARRROME: Wikh 80w HeiGHiar NHL
burden: 5 clinical and molecular evaluation,” Blood (2001) 97(1):101-106.

Patienth Belepscd/RetstnprE iy ng SraivApha b s L ePRIE b p Rl O bR
trial acebiNe difngy e Eihipie Mantumieiteivio FEosHTDIE. caulse Ridmiteiited bontrolied
wial LGS B Al R e o R GRS R OIS SO ritximab
immunotherapy for patients with relapsed or refractory low-grade, follicular, or ransformed
B-cell non-Hodgkin's tymphoma,” J Clin Oncol. {2002) May 15;20(10):2453-63. The graph
compares the results of treatment with rituximab followed by Favid™ to the results of -
rituximab alone as published in Witzig, et al. These results demonstrate that treatment of
chemotherapy relapsed/refractory B-celi NHL patients with Favid™ beginning two months
following a single-course of rituximab results in a significant prolongation of time to disease

progression as compared to treatment with rituximab alone.
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when compared to treatment with Rituximab. Figure 3: Favld Treatment
Together with Cytoreduction with Rituxan in Treatment 10 Naive Follicular
WO 0 dtients. Figure 3 presents a comparison of the benefit GRHIERATK 368
with a single course of rituximab followed by treatment with FavidTM with
thdfigueds Frelbhedmen dekovsrs GriosdustioniinRip e i draefment
Na‘fvﬁ@@f%@iﬁﬁl&?ﬂ glgtﬂég%tal?bgé% Ozgsﬁﬁﬁz@%é/\/éﬁlﬁiﬂ%ﬂll@a@&ﬁ@ éﬁg;dﬁgﬁgmiﬁlg in
ymphoma" iIn Oncol, tober, 15:20: z . The data.In
Exarp Rl RGPS B OAts ThaN AP ROl P PR AL g o)
as sigdlenfinisidre thavpyyfaipaienthwits fiviticdtely mpkigoaevdh Ehisy sume\bnrten:
clinictzglo i 1951 ggl'ﬁ&rde{;%%% 10%“’%05‘&?‘58 fggyg?}ﬁﬁlf%r)ﬂ&%rlaegéﬁtgﬁgﬂgrasmte
commonly accepted to résult in a longer time to progression compared to

that geatmghet aeivpsd-of Rildkarisaiaphdarysitsarisvidith tnastenths folipwirg a
singlMAIDIENANERIRIBARIY A SRIEESISRAIMBIVEN RN bR Sioelts 9bn

Colombat P, et al. Thus, a comparison of the results of a single treatment

Whe‘b?%pﬁfﬁ'}ﬁ?lgﬁaﬂﬂ?g%m}ﬂ?ﬁgatment naYve B-cell NEIL patients from
Exaipgte 2 wihliterdateenoTogitawoith €yekesuggastsifihRipotantiel fesment
«f r henefit tq the patients if, FavidTM is._combined with maintenance
N R AT of BT B Euia S BrRSat o b o
with doéglectovatpnérgetitnebifeletied br apmimrnt Wik FesidcomMish thisrasaltss

prescfttd Y MR FHAMAIE & 25 RIQWHR PAOSHOBPART ROILHRAARAA3L30S for
DETAILED DESCRIPTION OF THE INVENTION The rg%{r)esent invention

Patiepts iighs Ipdolsot el deRmmayBRtoe sh el BRRtive
15;2ege01-5Eh TheamantGdavantkody denonsivilewied,bydrofhiizgiiom of

.. with an idiotypic protein. In previously used thera e regimen of
i N S R RO A o SR 4 p M q AP Foh s
practeed e thisaibes SefontcaarsiaBsufar@esherapnextd cagranofahiyragegpted to result

in a RAGIARANY, Kinmupizalionusing 28idiobRisPIFRIRYASHEAReIRRtR s

the treatlnt%?ﬁ)lh Sician might be inclined to wait for the immune system to
t

with iadslcat B RIS ABS R ARED S RFG RS B R VS R AYRidhe -
resuliSSPURSEMBAIB, Woulldr e espaaiRiistiier thiy ealiie of Wi A6 etnoR 20

. antipo a cifically depleted.th erall Il latjon-in.thi
st A R B P B R BRI W e data
of Hiimswmtgeminstgecis thapatenidibfyp ihrpimtéwnqﬁmumatms:ﬁavmm is
comﬁéﬂx@ﬁ@ﬂﬂ%ﬁﬂié?&‘?% ﬁ%@‘éﬁﬂ(ﬁ%ﬂt}g&tgﬁ ORISR 186 of

present inventors, however, discovere ™ L
immune system does not counteract the benefit of Favid'™. The protocol for this trial is set

forth in Example 8.
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surprising synergistic effect by rapidly following treatment with a specific
bin_diE? cytoreductive agent, such as an anti-CD20 antibody, eiré%'{

WO G 361 with immunization with 15 an idiotypic protein, degﬁ figh0+/031368
anticipated deletion of the B cell/antibody response arm of the immune
reBFOrsE- BRIPEEEBETE DO MR BIERSENERPSther theory, one advantage
of the pRIGSR MVAVEHiIRAds b euigraductionmithisnsracifischindingirgent
followed rapidly with an active immunatherapeutic a%ent_m which the

\ . the |
cytorpdiitieAeERG SPoh et adscsagadpievel Ry WiAiAgon with an
idiotypitosedeiae drpppulation uesulisripy pateatiant:-tffreitinenswelresponse

_ chem%g'lgp%t hﬂsﬁﬁ%’gﬁ Bg éngm%% dg me(l}l(%iéo_r ggc{ E%ﬁ?s?g t!ge%];{% %ti"JarL]p%e forces the

nven ur e administration or a SpECI IC- |nd|ng
next sytetedibtimgy adelitiondlanibimolopatin yogin idi@miveffzipjpi Mgtime
contdrERE:, \WRAIEhE afvRinisialion of iReRHQIReUR theiniRihirglaac ws

before the end of the treatment with the specific-binding cytoreductive

recovgs Siomm e RIS g e HR e N bR IRt HE MR ITBISE Al ARSI RRARS e o his would
be espRRANG S iDRQRIBRGHINSN: G-V aHARRIP HAHRECTILSE Weplbed fe
cific-bindjng cytoreductiv ent,is. administered every sjx months . . .
G T P R e i B
an ingowinggthanshm®marftmadicheispeotin: bindidguyitcreductivetagihuigibody
respddLHHRIRIEE- (LD RS G R INEL CREE UGG BLCRL WY AR RRred 2

administered about &very two weeks, about every three weéks, about
surprisjagFyReiRtia st ovarp o fRltoRing ot tateryratHls Rioding,
cytoroDRHHRVRI_ATONICANANHR B CIIZUL R B, She MRS al REtRINSIeEREEJE with
. protein may be administered about every t eks, about every three
o0 1SN PRS00 OTIC RS0 LSRR G D oo dEaHPehyan of
the imomthseaivost. e Watlyofobe gl wEd 26051080881 o ETHE&300R/ 03 1868e of the
OB(P} 60h FARYF SXGREER SRS JRSRIGEIRO MG RiRL G 3 ﬁﬂ%ﬁm
pre’s‘%%él mﬁr%istr%?%n 1%¥ eith.ergtEl_e spec;éi%%:-lbingiinglcél)t%érge}ldwucgt\)/e agent or the o
activa gt Tapprgtciachidy whithiee dnrsdadiarestadihimistrnsiherapratic agent
is fostiAeFiRTMRIjRG JIeaNRIPRARIA &-3u s acHigJund g Syt eRuatve RERTHse
has fyrther 5 dvanlia%(iss It s \%/Hell acceﬁpt to those of skill in the art that
that RERATHE 3?5%@0 SrIER 1 ThRSRR T V16 He effective in the residual
disBasmeattiog folidedngeathe ddatioistiative dfidlsiiifheboatiog cyfmeductive
agenf SN RIAERIION A SReR g m@g%gi yRfRsie JaER dSIARMion of
targeting the Td protein is that the Id protein uniquely’expressed by a
the aptiegrys Blauhteitdlighesreysisaiorerherradobibe ierireeti tith Beuspecific-binding
cytorb HEEE IR Sr HENRIABIRI-ANIMTWRR FERPARAE Le RGNS AeRRRARIARfer,
protein will nat result in significant toxicity to normal tissue, .
One embodiment of an overlapping time course ts When a specific-binding cytoreductive
agent is administered every six months while the autologous Id protein is administered every
month, but not during the same month as the specific-binding cytoreductive agent is
administered. The specific-binding cytoreductive agent may also be administered about
every two weeks, about every three weeks, about every month, about every two months,
about every three months, about every four months, or about every six months. The
autologous Id protein may be administered about every two weeks, about every three weeks,

about every month, about every two months, about every three months, about every four
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Furthermore, such an active immune response provoked by using the Id
protein as an immunogen should be long lived and therefore delay or
WO MieeHeHe recurrence of the disease. Finally, active immunBGE35aisEe31368
provide a broader immune response than that seen with passive antibody
moritheyapybsuthvasy ustngotithixiMaiome siiiiageotsishd hibesloiivefindminigtration for
eithFARORRE ALYET N CVREAl R I e A RIRIEN IR RBR AR BDtEr
neutralize tumor rogeneity and mutational drift in a B cell
internatteth Endhsadnpriteiticeciibnegeier time. Definitions The term
"treaingiisiersiaRARRE R §eagomRastiondran-aigansmaliictac
20 with an abnormal condition, sych as a B cell malignancy, where,the .
advmﬁ%ﬁ&w%ﬁm@te%mﬁ%%ﬁaﬁﬁ#& 19 WP AT A b s
moddantiylyoalleyiaias e naeogaihatiabnsniag fodlodition Notetiaitite bulk of
treatment need not provide a complete cure and the treatment, will S
e R S e e R R L i
targBumtibmhd pepttie itrdatiheid peseimrigrelidaprgseetbine nalivpioBaeibnt

ma iR ME AR LR IR QR ANR LR R OTRA LR RR SHie R A SRS sponse

malignancy, although this is preferable. The treatment may work by killing
agaipy wﬁwawg’ééﬁger%mfaﬂﬁ@otﬁw}f|rﬁgfkgﬂﬁ@aeamﬁéoa@@}amﬁ%ﬁmg
Furthénasayvinaf theenaanauscaelsomsgioriibibiingsthe theddesstahthean
imopeLastasis % I:Eh? Carllce&a-la; te%[: 01:' &Hg nt"rreifng %C%h%r}'e%r %Qlig’er% aetdisease
OB R S S 3 BIR T CAPEE NG With & 30 parficular Symptom or '
Finsijynpttmesisuggestispihes powidior breaderdmmuins reshensptbatchageaen with
pasdiVe ABIRFMEMAY SRSt hegenaaipscanind-Rathe medical e

or it may be experimental. In preferred embodiments, the patient is a

respRaTATEICH Y mAY Rt Svifithedd Protsjpenanbs Abipipshstier neutralize umor
hetE16oEHBPANR A6 dASn GatScdl s (RS BH EE PrajdiatsediensesveRtime.

and mice. In further preferred embodiments, the patient is a human. Note
that a patient's diagnosis can alter during the course of disease

Defnttgmession, either spontaneously or during the course of a therapeutic

reg iﬂ%@e%%rtg%%%ﬁeﬁrﬁirg B DRlSHRcHE: @%%%Sé?ﬁgﬁfb sl besRRsigeiad

i
in need of t e term "therapeutic effect” refers to the inhibition

withan chvarion senditionssahisirBact arrHsmey (ycba sARUsEHiAR 6 the

corkPSIHAING2 Aliease At AR HithapRaulis ataatdelierasQidraabibrmal

oo e e 2 e SR e el Coudhoh

cor3iesen filvent oiut detbesapeutiptefids roarvvetbort oradieatedmBuetlefrhee, the
!ree{ ngw i{;‘%ci(%&%%@l 55 ;S)’gn%ranent improvement of the medical condition or other -
abnormal condition, such as a B cell malignancy, although this is préferable. The treatment
may work by killing the cancerous cells, facilitating the killing of the cancerous cells,
inhibiting the growth of the cancerous cells, and/or inhibiting the process of the metastasis of
the cancer. '

The term "patient" refers to an organism that has presented at a clinical setting with a
particular symptom or symptoms suggesting the need for treatment with a therapeutic agent.
The treatment may either be generally accepted in the medical community or it may be

experimental. In preferred embodiments, the patient is a mammal, including animals such as
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10 decrease in‘the number of cells present at a specified location or within
an organism, such as an overall decrease of lymphoma cells;ébé an
WO %Wb‘i@g@é]or decrease in the ability of cells to migrate; (c) anfhfESEKHp31368
decrease in the proliferation, growth, and/or differentiation of cells; (d) an
dogsirﬂ‘}FBiﬁ’égf=(E‘é‘i‘{ssR&ﬁﬁﬁ@@?@éﬁﬁﬁgf%ﬁ'v a0e Snasatioh brioenraelstre dgpppdiments,
the pAEEAS N BuhEN 86 Rf BRGNS BHBRONAICANS: (E)FEHRY RGO STAIREase
extent, ane or more 15 of the symptoms assqciated with the abnormal
ProgSRGRtioR. ¢f) ERRGRESH %Pﬁrgﬁf QR AT H G BT LGS P SpFAtDAs
neveghekls, subla pstiactivatisi)] Deetksiddrediarmetthef apettically effective
Ao ASHERIRICIRAARR DR AT A6 G SOMPOFAL ek ausing
elicits @BIO|09IC | 'or medicinal response In a tissue, system, animal or
or coniibEHNREY 35 penagned aemitibond insdedingvedisratetn ditardan e didhtdoetsic
offe@rAIDRS IR ID PO RISRIR: BH%@%&M@Q%W%&E%&H&%%%&

"abnormal condition" refers to af{u ction in the cells or tissues of an
condiiann FiRsPeR NAFE SRUMETS %Q&ﬁﬂa?#aﬁ%%ﬁg%ﬁsmata&@%ﬁ&mwawm
inveinididesektisineffdimitaddfer Broal aaligearicirsoAahnauyal teraitiost
acer R0 [EIRIS 1.6l rolferation, gelldifsrertiatnn, el suvival, celdlar., o,

fanc on, Or the activities of enzymé’s Within & céﬁf I R bhormareonamions 2
an oyetali dgcrsase it fdvaniy ecdizs dhil ersingetasieor dnereasesincheab Bityaif cells to
migrdi@Han cisRa8: cehdXPRRGMAS pRRRIAGLKERIG™h, Lalpl MAHINANEISS of

T-cell lymphomas, and T-cell leukemias. Abnormal conditions relating to

cellsy () epiubitierdito é&ﬂﬂ%‘?@‘i@%ﬂﬁbﬂfﬁﬁ?ﬁ}gﬁ’?'}%afﬁﬁi deatin such as
incrd@paptsisjepdtipvepysias betivaded osibb(opaiasidd)etesmsextent, one or more

ot mEgmisrationsiof Adminietsring, refer ipameinod.of Necrmarating 2, 30
co UNnd TR0 the cells of tissues of an anfma Jpreterabiy a mamm%l, In
functipder enwlattod mﬂ@tﬁmaﬁf atiifsosméq MM@_HMEH ‘malignancy.
Whep thecompositienaptiesRvanion-aeReavider acamRinalions of
_ active agents, the terms "administration” and -13 WO 2005/030931
activie eqmPaPechzh SHdtse biglegir Rnefisival s nslst Bht HFsiecbtsmranimal or
humitirhsiiciem@bsngheompasiiosryitinaaihenagie it @g s Geler clinician in
o delljgrb%g eV\éi iGn athe tor%%]%l%%m, many techniques exist in the art to _
Adnhimster confp%%unlcc{s. é therapeutic composition may be administered
,J by'ﬁlnwtwmvmm @u@ﬁ@ﬁl@t@@@ﬁd@dh%gmﬂak.it.iﬂasimgf@uer
orga IG5 IR AAMDISHAIRL: RRRY ASREAIAGIEN IS GOMBRSHOMAKINE is not

_.administered, for example, be oral, pulmonary, intravenous,
limtefion Britehh i gaamsss AN aPreAnst SORgitisaram s ias (e cell patiferatiomcell
diffefer@RERPOBEH AW ASR 1R A HRBNHSES (R AHO A IIABIHRDN IS NANROaQRL.

withgrawing cells from o e .
Abnonnaq con£ ons relatl%g to celi proliferative disorders include cancers such as B-cell

malignancies, B-cell lymphomas, B-cell leukemias, T-cell malignancies, T-cell lymphomas,
and T-cell leukemias. Abnormal conditions relating to cell survival refer to conditions in
which programmed cell death (apoptosis) pathways are activated or abrogated.

The terms “administration” or “administering” refer to a method of incorporating a
compound into the cells or tissues of an animal, preferably a mammal, in order to treat or
prevent an abnormal condition or B-cell malignancy. When the compositions of the-

invention are provided as combinations of active agents, the terms “administration” and
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the organism, administering a compound to the isolated or withdrawn
cells, and returning the cells to the organism. For cells outside, of the

WO %‘%f&‘ﬁ? and in a few cases within the 10 organism, multipl%ctgc %?’q"ﬁ’é‘%”“"

.. EXistin the art to administer the compositions, including (but not limited
adrp)islening]ciesitde femn eatRhos GRRCUFSRS IR EHSIO AR ARIPTRItinBR BaHR the
otheRRELARAN I FIEHIRIHAESreBRAREN thecapiaTIRQ FaB OIS RRea dNIis e1tngt to

refers to administering two or more treggment r%gi{rgar(]ans q\trlfi: ed times

adm e RRRONRE e BB S TR AR SR P 5 AR HftRe first
conteat-itmﬂribumg@hmﬂdhtg/ﬁﬁemimpdnbﬁmmbmmﬁ@wﬂnémm"ﬁiethétﬁiréstration
maygtggtgplﬁﬁtﬁrgg ey ho‘éﬁiéﬁ Bdnpinglca - RePerM 304 o Matthdry,

) , the cofitemporaneously co- administered Regimen'B could begin
intrayspRewHienguitng h dnpanyecremiNTaraH s St e s b RIS daRM A

comyBahd A RRLYD RAFImaBEsqb Witolpaiaih By iiihe 60 MRKARAIARARYS fom

co-administering” refers to beginning the treatment regimen Wit%e )
the ofgrOHSBlo AL TIMVETEM 2EP LHRRURG R BTGRP Uit 95 MMM ShliseARIdRtD e the
cellihe BadrghihentrFatroelit @ftshie sptheificzaninginghdyitosdehiciives agehii. the the

methodslpf the invention,.an to?L([)tgt us.ld rprgte' may_ be admlni§t%red
organisin tmu iple f{%c ﬁl‘fﬁs cm% matgxe administer the compositions, inctuding (but
simultanecusly wi e cytoreductive agent, within one month, two

not fimuitdh40) telbmicrointvstion EChwgus® dlaysSubation siodaidves vaebating, and
carrf &R hfRYKedive, six, seven, eight, nine, ten, eleven or twelve weeks since

the last administration of the last specific-binding 25 cytoreductive agent.
In fE%W@mWFH@ﬂ@?%‘&&EBFd%UBﬁ?’iﬁ‘%r&?%?ﬁséﬂﬂﬁ&‘bﬁm&ﬁf ore

treaf@R1 reRaeetlinkini siekaschireartinvedapbingfashioegithermalyoegin at the end

of t&dg}lsrt]gtgtlggt?f theeguti.o‘kr()l %llj ﬁé go B]rr%%erlﬁlogggl nﬁegggorg?g‘l gf I gtﬁtrs {reatment
miniStranon orthe cy(iore uctive agent, and administration of the two

regivomtirthes,iif pasaitcheTical R agior e fimideraoio iViofcni s thiogotsstipopeseinly co-

adrd WS 30 SQllowad by AELRIRSHANAR A RSR _a&@%@éﬁqmﬁmﬂtl&gﬁv&my

agent which is in turn followed by administration of an autologous
31sipbtberaEifch s Parers SRBEMSBiAGhIARTIATSFAYIItRay e EEPUSTY
co-ERMEsenhgOiETente tbeisareifie-biadingteyioregdUeitairgRndiobdld protein
mPIRORpORLEC IS2004031300 may e administcred about avenc i
sim g‘@ﬁg‘f Fout' 5\%3}' HhreE WeEKE AhG evefy montn, a out every two
bindigntpierabotive ugeyithie themotiitids abthst isvenyidoamaoteihgous Bapotein may

be a%msté%mﬂﬁgiﬁn{m WIRI0Ee s dLBERLRID May ReREiRisiRieH abOHionths,

every two weeks, abouf every thiee weeks, about every month, about )
thregyeepthacehib BV aldl SRl YRl st hsrin, Brabiacetany foisr fostMen, cight,
nin© A0 MY SRS RIVD QRERS <TRE REneduimmafissmnisrationwipshac-binding

cytoreductive agent.

" In further embodiments, the autologuous Id protein and the cytoreductive agent may
be administered in an overlapping fashion where the administration of the antologous Id
protein begins before the last administration of the cytoreductive agent, and administration of
the two continues in parallel, Thus, the administration of an autologous Id protein may be
followed by administration of a specific-binding cytoreductive agent which is in turn
foli(;wed by administration of an autologous Id protein; and this pattern of overlapping

administration may continue. In some embodiments, the speciﬁc-bin(fing cytoreductive agent
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the specific-birtding cytoreductive agent or the autologous Id protein may
be interrupted for the administration of the other. The administration of
WO 2{a/&98%fic-binding cytoreductive agent or the autologous ff-3fBe3HHRYG®

not follow a regular schedule and may be administered at variable

may headppistesds prerarrsy B BEanh ehat frem S rsgHsrks: ahrybevgry month,
aboubpeeificroindingsCytie dvetiviraganiin atbar preferad porednebie: &ery

. first reqimen utilizes anti-CD20, antibody, In .further preferred

six T TSRO R 11 8 PR e e BV el o Bt about
everpmmi@mgdﬁ mentsnthgiseeondvay itwe m_u:tﬂ?bas:.mmam_tbmfth @pnths,
abcu'ttdé%}ﬁgfglﬂrﬂgaﬂfﬁs,(%? gb%ﬁ@@v@? 8& %?Bﬁg.'f'ﬁ@ @gﬂ@gﬂ(ﬁy Bcfrgcg'h'l g%‘cgaﬁgﬁe Qf either

reatment regimen Is a courseé 15 of treatment with an anti-C

the speeifischrirGPXBEECy @ agpntiar histiplogpuchhrestpe rasebtigierrupted for
the a8RiAAMINISING othe e drlsealingor tRECHEAIEIHAKGT Heainant "
"proximately administerjng treatment,” or "temporally-linked treatment” as
agenpRiife RutY ma&dggﬁem?%ﬁ%f%l@gtﬁf@ﬁﬂ@gﬁf%s@%@wéar‘?aucted
admBinetdnecurspiednieradls.overlapping fashion, or so that the second
regimendpeg mewinin fvarmanis elowinghe 80 astadminisyaion ot
the 1&St apop?g%lc agent. Note also hat these ferms also reter reatment

- agenfyHewsher prefewedtrazhpdénentsgihedrst svginigp, uhbzesse finst¢Bathaetibody. In

furthEP QHAIERdS ARtofiNshed hefLe e candLegineinlar6r Bitumomab. In
embodiments, the term "contemporaneously co-administering” may refer

prefaged eminmeRittia fsrowl1sEm g HeARS iEf‘é‘r‘Elf’éWHHé‘ﬁéS‘L‘fgf?}Wfﬁmrbne
mamib ckapleaithspe2ditisrdinaiios; doctiny ayaskly anbintenlalalich asurse
one, two, three, four. five, six,seven,.eight, nine, ten, eleven or twelve of

of r g U A A R R R SR SRR Sgert n

“congrpferredasih oetisdavsstenadii shedgmeiveritiztns Shueiingridiligked

treatﬁﬁé‘i&[‘e%ﬂ}{ﬁa@ kﬂi&@?ﬂng@IﬁﬁEﬁ@?ﬁfPb@ﬂigb@&lﬁalﬂ{ﬁ&ﬁ@éﬁﬁ&l‘rﬂﬂgﬁd

0

an anti-CD20 antibody. In further preferred embodiments, first regimen

here fanay AR FIRINMTAS BRABRSRITREHLEES RYIBEIPeBEH I feRrapsty. or in an

- overRppI0EIRG, dhe siecificshinslingghiyiarekiotvei digenids aoiattefdlinoving the

the. group consjsting of an anti-CD52 antibody, antj-CD22 antipody, an
st S SRR ST 0 BB et R R M P SO
treatmetit GDE6, iittibbely teatectit GRBG BLitsoldy, thed hTiB008/08683tgimen is not

ﬁnisﬁ&%?&@%@%&%ﬁ@@giﬁ@.d an anti-CD156 antibody. Other specific-binding
cytoreductive agents are also useful in the present invention. The cell

sutedBnsRhakmsns s e cemntenearaeausiyan- 3 ing mvoisker to.
an aRASEISE 1htiB dSpIRBMmIigand fandsReoHIg; PinBingwyiaseal 6liveonths,

three(;jl x%%gttﬁs, or any weekly subinterval such as one, two, three, four, five, six, seven, ¢ight,
nine, ten, eleven or twelve of the last administration of the last specific-binding cytoreductive
agent. In preferred embodiments, the first regimen utilizes a specific-binding cytoreductive
agent. In other preferred embodiments, first regimen utilizes an anti-CD20 antibody. In -
further preferred embodiments, first regimen.comprises rituximab or tositumomab. In stili
further preferred embodiments, the specific-binding cytoreductive agent is selected from the
group consisting of an anti-CID52 antibody, an anti~CD22 antibody, an anti-B7 antibody, an
anti-CD19 antibody, an anti-CID32 antibody, an anti-CD16 antibody, an anti~CD86 antibody,
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Such specific-binding cytoreductive agents capable of binding to
malignant B cells'and 5 causing cytoreduction may also be used in this
WO IPREHISHE In preferred embodiments, the second regimen ulifZKES2004/031368
treatment with an idiotypic protein. In another embodiment, the .
and amanfiogDAGS autibasheirber shecjedradinard agditagedindinaleragefyl n
the pRAGAYEIRARNY ARNeN Whete Jrg AdTpRSIRIRNGS BB, suiRRIOBR4Y, contains
protein begins before the last administration of the,cytoreductive agent
o e RSKS RS LG JFIEE LB P SRS ALIIS AL AT SHYF Heent
Suchapeimicbalipne e ibrawmeguens tdpbiteiibadiie nyigeauidtivelagedt
continues in.a parallel. The term "specific-bindi jv .
e S R B e S Tl SEles oty Loy SO RN, e
secontbsiginatr diltirgetiqabesittyithcelidigtyatebsgigden, and thereby causes

cyigragiction v siling ardntibitinetecsrmdh ahthedasesaalkakkilingy

15 the target cell population. In preferred embodiments, a s ecific-bindin%in

admigjalsred iR A0SV SBING TAFhiSRARSTRRANE By RRLRAR AR gRHR idmep

begif¥ BiFHE thembodimBnigatspERilicybindingi ey eredyblivenagiitiissan
anti-CD20 monoclonal antibodl}(t sa%ahags.ri% ng&bgfl 055‘%'5 (prgfgsrrﬁd cotein '

admgislI e & IERESiARTAG St eauctve agent also may be aht

and thetilyostydinaivepecificaiyiiinglis o middebnt surface antigens, such as CD
194024 BJpeQIﬁ%QjﬁiE)uﬁgsgm‘}emEﬁ%?éﬂmgf&%tﬁf%@%}xeu%gepggeﬁmhat

be an antibody, or it m@g ' a functional derivative of an antibody such as
selegiiwdrond spapiderilnkintidg fednsientid er PRIV ALFeTRAag6 aatisen, and
ther@ythndiesyAreNiRmRaustivBIRgRRNMIQ it gaoplote tagenpethei or killing

specific-binding cytoreductive agents are possible. Bi-specific antibodies,
the gizSL 600 BOBIRARY TRBIE TEA LS e ceP e R L T

- agertifeéspresaivdnidntiop cRortdectitegeit 25 Surfboepofferred igbadinenisune

I, 0 . - IRsd | ximab.
specifBARA AR AR CARIANS L1 MAIBH P IS A IRIIN, BN Scimat

gan C Inding cytoreductive agent. Such specific-binding

In othprapesdereed erehnsiimentipaprecafiebinfinee REIGHNe ReeRiRl Rty
antiGYd9 fxﬁ%ﬁi&{ﬁ@aﬁy HkaQ Peimeshisibisinueniiag, sibr dermioytmedyBtyer
agent" refers tg an agent that either reduces cell n%lq er or.tSOaslggvas cell
CDIfiisfo APrP e tingee SE8maE s AEEI™R QR EPHURRE a5 hTHaY Act
fimdhsealghrivdiveingapagitasis sheh athdicheeanislivsatbphstigment.eyvyher

funchoas §r9$§%,£%&‘&%%%%%( Oﬁ]cgrgcgcc}l\m%@ e Eamoey 'lqsd&;}%‘?i@égéﬁmother

invention are administered to a Subject, they are generally prepared as

specifisrhjuioror@uetivegnuisine rassidder St cmseif pratihediosneppablp of binding
more than one cell-surface antigen are also useful in the present invention. Further, the cell
surface of a malignant immune cell, such as a B cell, contains numerous proteins that might
serve as ligand for a specific-binding cytoreductive agent. Such specific-binding
cytoreductive agents capable of binding to malignant B cells and causing cytoreduction may
also be used in this invention.

The term “cytoreductive agent” refers to an agent that either reduces cell number or
slows cell division in the target population of cells. A cytoreductive agent may act through

inducing apoptosis, but other mechanisms are possible.
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- al., IpnkataBict (bl $ab SR hidiries G ek TiisiolHErobiad: §6

routinely contaift pharmaceutically acceptable concentrations of salts,
bufferin% agents, preservatives, compatible carriers, and optionalléother

WO Wi5¥aHEic agents. A composition 5 may include carrier prot&iRe SeiH/G 368
a KLH and adjuvants such as a KLH, BCG, aluminum salts, and MF59

(SiGEnahel ©imyeds oshe Roseehveripnsugladrgnigraddqtubiect, they are

genesily 51@1']@%&1}&0‘86&98&%89@9%@&3%@@& B pligenusiantides; (GRemay
_e.g., Jahrsdorfer B, et at, J Leukoc Biol. 69(1):81-8 (2001); Krieg AM, et
? hige
routing 1y DAFEBRPLSEL 23cTPA Y8 ST CE BRI O L 5h A CORRRSSHISN
presdRayee, conpiaitily heund, mdhpiutdlygtius tiepaptativ i campangitisifion
Tadncde crokines, ueh, a8 B S MGR 2 SRed HeeCUiG
may g pogﬁir(r) 3 Igyeg‘(g adminis eredaby ar]y conventional routé, including
saltsjjebhitis ©(Hygiy rad QiHagosidivo Féetaphd 7TIKE a8l hPT tishwakys

stamggfzs?y ding:Qn the.compesiionibsing Rariisiaredador SXamP R RA Q8 B, ef

monary, Intravenous, intra erltoneal, intramusculqr, m_tracavg
Det e £1798)-
Comkfsssd o 0R amipesanid saquencealantheoimaunpg iy diphiRin. A

region or the nucleic acid sequence. f; en ding t tient'
com GRS GRAE GRIREIE AT oDy PR R (AT B
compresitien nElydeprbtdiisiored theesyisoevrtiotyl spathesidediig ijeotiemarthie
eradDHAIRIGAGIE,RE BHRN SRR BRsPHUR SRz et AlGd BhpssEIabkReh

- vitro, nevertheless the sequences of the variable 20 region of the Id

 admigyighermd s exuBpintbel 9 s TSR (I EY SR dniaRFtenpaldrtanuscular,

intrafaRlignameyttiiecval rhlensdeianisequences are derived from biopsies taken
from the patient, The exact combinatjon of yariahle regions and for th
i RHSEERHIRIQER o Hes PR S e ol eredgeenss for the
immenpgedstia byitiebpatigitisomatgnakeyadid staecnon ftaatgegioncodiiethe
. autologous ld protein is. Iy 0. i 10
B A At e
protejameascbi swhssausg setesiteddmiraurldbe nuclpiseid SRR AE ARG
synthABRI0 Ao AaLE, Rt QREAINRC ARV misRIAtRE AR taguarbie bt tReh@riable
.treated. Thus, autologous dendrjtic cells are obtained from the patjent to
reg O B I S PRI E IBPERRECTHE RO TE BN RALEELRS are
maligoniagtae vuithitlaegvtnlegeuseithpr deeivydandnitieopaidsirkistciroch iz katent.
the patient. 30 The term "Id protein”.qr "aut: I in. .
G T T G
protéiomay givdre papiesredabscharalients malignaroyy P o smseostegion of the

autofoedu 2P RL3684 KRR ARk RIGIRMRH ABbAHIRNERrRa trbm

protein is derived from a patient's B cell

' the patient. In reference to dendritic cells, or other cells derived from an organism, the term

"autologous” has a further meaning. "Autologous" cells are obtained and/or isolated from the
patient to be treated. Thus, autologous dendritic cells are obtained from the patient to be
treated; in preferred embodiments, the auto-logous dendritic cells are contacted with the
autologous Id protein, and then administered back to the patient.

The term “Id protein” or “autologogs Id protein” as used herein refers to the

awrtologous tumor-derived idiotypic surface Ig derived from a given patient, also known as the
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tumor, a patient’s B cell malignancy, or cells derived from the tumor or

malignancy. The term "recombinant autologous Id protein" refers to an
WO 203 @8&5 Id protein which has been synthesized outside gﬁﬁ@méﬁt“%s
.. by recombinant means. In preferred 5 embodiments, the recombinant
oty BTBISHl S PEHSIERH HBOSERSy s JABIEUEH fAETH ERETHA BRERT S B cell
tumoBgfRkiee’s mbadimentantie Jeeam anneE R al egousis profaiizhaspeen

sy, {}hesize‘gl in yeast or béa}cterial ells. In,fur ertgreferrte emb%iim nts,

O R DR B4 R R BB SR ALEI98R 14 protein
whichrianbeadiapntelized e tkidp itdia Edisinisterednibivapbitreatss Igenefaibda

Jimeric in he final i i r ' d

e B e S B

otherpredrsihebedieiplotis recprbismiaupisacaeklipmteithes beprowsithsigedin

yeast BB REHEAT N8 FHRerGRAGANEm BSIHABS ke iﬁé&iﬁfﬁ:@ﬁt%_@@ﬁﬂ%@ug Id
t,oggther a solution or, composLtlorégciﬁm ISII’%? the |d protein with a liquid

protefi JaR RReB G E by astalisn I RSP PRISIRG HiR gapatient is

genefiOtalnhinayialsoicpnptisdiannibarcaonipdadnidisat fodbiagiiiisie dhe the
uptake of the Id protein intp the.cells af the metheds. The solution

crpr e B LR M8 8 TR R AR S Burctopous 1

protede e petiientinpldadiperyragip dpanssinghieipatieat pipette-based device or

SYitRgRRseHdaYIee o NGBl iR HHREN JRaligNARE YIRS HRAGHIRT&IN
refers to B cell malignancy that has_not been previously treated b
COmRATHIAR ARITRIS ISR PRI NER § HEKARF il 2Epg PP ERdme el
The ejlitiacuatipasageant Qipiaily nibe deoociuptieaiactheteiaionan wel to
faci§ISIAEK R 2 pRUSHL Al Nas 0ok Ben. teated Sonthe B gell comprising
malignancy prior to uR ergoing therapy yﬁ1e mearis of the Instant
the t¢mﬁémmu|dmnaeomp®;l§g¢hﬁamé_ﬁmbafamg éhwﬁibrgm_él'_ai@m rodiesfry
appaF R QIIEEERY; EE 15K RRRRIBLIGAUEOb S RRSLESrein is a compound,
dr(%%goxm,‘cqmposmo.n, 25 or, rareéy, a biological _entlt{ which begins or
promfteE hariBrgYduslsnapaniasise P%?Bbﬁ"a‘%{ﬁf@@é@ | dpalignapcy thefi has
not Hé@fﬁféﬁﬂ}ﬁi@b@diﬁaﬂf}tﬁh&lﬂﬁ)@ﬁﬂakﬁyww?ﬁ a@ameﬁém'@tm@gmﬁﬂmd @ﬁi@iﬂd-
. Jsace a.Bce ignancy. Exemplary apoptotic agents, inclu ut
B ey b R R e e
fromQi7y8B889N ki bt m,&m&mmmmm&w. W@ @A8dgEdinmibdrapy
by tfe e dAhCakanas LRIl %P-é&rﬁg\@ URGL o 8RB RLS A% (184 dne o
VEGI (see, International Publication No. WO 99/23105). The term
courspE SHBNOHINIPYas used herein can refer to a means of producing a

COMROKAA N divei ABSHIINGs BRI BIEpRAN SR HRRE R Shidobiadn,
or, rak;gl?/?a”gl}f) ggllc(z)al- %r?tity which begins or promotes the process of apoptosis, or
programmed cell death, in a cell, In preferred embodiments, the cell in which apoptosis is
began or promoted is a cell of a B cell malignancy. Exemplary apoptotic agents include, but
are not limited to, TNF-o, AIM I (see, International Publication No. WO 97/33899), AIM I
(see, International Publication No. WO 97/34911), and Fas Ligand (Takahashi ef o/, Int.
Immunol., 6:1567-1574 (1994)), VEGI (see, International Publication No. WO 99/23105).

The term “recombinantly” as used herein can refer to a means of producing a

compound by first transcribing, then translating a DNA sequence that has been linked to
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WO 2005/030931 PCT/US2004/031368 other DNA sequences than
which it is associated in nature. A recombinant product can be a_peptide
wo 75“5’6?337?)993&@& a protein, an enzyme, an antibody, an antiboggwgg gﬁﬂs&s(,s
eptide that binds tq a regulatory element, a structural protein, an

p :
othep PR nitREnTEs Hite 8RS b ZREIaTs BaATiERe. ArqsRamBtaap product can be a
peptizie)oshmenitsdehepiecim binany prg duchabiile, instanbbdn vegtients an
' idio tein..In other preferred embodiments, the rec inant produc
ST i S R

a ribepybsd kerepnie epicbiembeduotiaftitadpmmthivinteradont il dre instant
inveﬁ‘@git? %ﬁ%@@& EJ&&%iH?tIRBEE&%FQH}&BteBEBQM%d&fﬁ{e'Péb%‘ﬁﬁﬂ}{&t roduct of

purposes only and the invention may relate to other types of recombinant
the instat Ereentiol iR mIMRRentbedyadhisphreatdfed srdstisumtsicheof
reéommgramd&f&&&@g@rﬁwmr}edni EMB&!@ afaimg)arr]t frolm angther
organism or._cell than the one used. for the expression, then ligated.into an
e R PSP TG RO e LA IR LTS PR A vercon
mayfadition. chﬂhsdet:ﬁpat bﬁnmmgiamm_dyc_he '_Fbe@ﬁl@imaany_lwmmkss_aai souece for
the UMBRG P LIDGBDAR SoRmR UskisORIEt el RSSHERGINR A,

expression vector, then returned to a human cell. 15 The protein,”
orgamiaty pesstibidiandhel opeprddordhe aEpg ittt g yX arsasir vector
for %5@&iﬁéhﬁﬁrg€i?@}éﬁmi@ﬁ§|'z{?&%ﬁih 'Bﬁiahefaﬁﬂ;ﬁliﬂ@iﬂr(ftfzﬁfﬁﬂimrﬁ% _él&ﬁa%me

e.terms Im ny set engt ol ra engths o INO acCld chalns.

recO\RAT, FIRRISES A HOPTAbS S LAIG BT BB iSSP P, thon inserted
into postepymtimticyanadifieationsedftthemodgpeptide, e.g., glycosylations,

ac i 6 hQJ' . e} el ell modificati

0 LIRS DR S hRa e Bl B ko SR ety
and psrsrskin AIoRRYARHGNA MseRiBBptRIcaehaie amisndridprdlens dithe terms

impfﬁﬂﬂz"k&ﬁéﬂ%@ﬁ}i %@9&9 lféﬂétiﬁ’b & Qﬁgﬁﬁcﬁﬁ%aﬁﬁmﬁ% Beke ARaRPRG imply
poly eptide. The term "insect cell lines" refers to cell lines derived from

or exglige ORIt LiaRIh B ROt HhEEc re o e s S O SRl neRI s the
glycb@dut@dw&e@ﬁm%h@lphb?pﬁhilaﬁdﬂfami liBe ABcydthvalicfs cliﬁiéﬂi:cmoﬁiﬁmiiﬂmel :
tec ues ed. 10 utl t resentati es,of Insect ce
knol T VRES PR BER L e N O RLERRIIZINE FARMRIE L dIRER A
polypestidp srenbiwseBiB00USE, and B8 A1BY. atiecterid shaincopieisia miay

comPEHe v thaRedepiRalpigiperda cells” refers to insect cell lines
re(ﬁgntly used in combination with baculovirus expression vectors. One
I

skillets trrmonsechsetsinghinaieritn Tl docarined Srm st Mamysuch insect
cell themart Restepliblyesiafediencin mayasieriaa Dhskiitieculadatoivhialliar

With St hceerlHyleAs and the techniques needed to utilize them. Representative examples of
insect cell lines include Spodoptera frugiperda (sf9) and Trichoplusia ni cell lines {see U.S.
Patent Nos. 5,300,435 and 5,298.,418).

The terms “Trichoplusia ni cells” and “Spodopitera frugiperda cells” refers to mnsect
cell lines frequently 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 "vector" herein may refer to a DNA molecule into which another DNA

molecule of interest, such as a molecule encoding an Id protein, can be inserted info the DNA
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molecule of interest, such as a molecule encoding an Id protein, can be

inserted into the DNA -19 WO 2005/030931 PCT/US2004/031368 of the
WO 08HB0%%amples of classes of vectors can be plasmids, codthitis Sl 368

and bacteriophages (‘phages’). Typically, vectors are designed to accept

of th verdery Breryrdes pisdasees DINACHIG edUREPIFRN AR PRSI O traTFSr@Pdr

bactéfﬁiﬁﬁﬁﬁ&g_l'(‘%lﬁ%@’?f RISERRLINR @D ! degikfBddo haciRriumdy easénigher
. eukaryotic cell). A vector may be chosen based gn the si eg. of the DNAh
inserii OSBRI LRI LTI SIS A DL VER: 100  host

cell BanSEARHo) e Nixter tuasesiption! followetbbyntrahsidtioandapedduche size

a coded pol tide expression vector m hosen. For the ..
o B S S LS SRR I A on
into B&iuenteiiscdtionNBiprad/hordosigionltchigditaneeneribb poll neopites of

expriAGi PSS BN LS CHIRAC R RIORNNEVERSAr PRI REENRRESs ARRUA DN A
expression 10 vectors may also be used for cloning or storage. If the
DR JateeRIwhal of

SeqUEREG EF- 8- Vi I r BBt OBI RN th E DT ior TRty

. copibPStERIORATR: COAL, Sallons)g ety gniectocalbyale@hpayit, el thaMeetoression

DNA, including the.insert DNA, may be.incorporated into the host.cell
VeSS B VSRR L5 DECF i S AR b Bl oo e

termTiobe eyt ttatiereimiantattetbebagaciorsmosomally are frequently 15

CcapahlGRl ALIADIMOYSR @ipeat%iaf%@ QRLEsIDRR, WilichitheY &ger DNA,

introduced(e.g., many plasmids having a bacterial origin of replication).

may beraparpeiai apoifhe bpsteslli AbECTRes g SO TS b Bt adIP iR Atained
extraBiQaicHERINOThe b osisRlthanddhrishimarreplifnied Rpaly wiTitigently

host genome. The term "expression yector" as used herein may refer to a
capai AL ABIPTAREHCS S M IONECSH & bPLRTTIRCA SIS Paeaistgdre- many
plasetosinip@agenepabdugnaffirggiesipus Udtheavaroteimeinte @ape oificthe _

cation,i fE ich t
seneli S EUTR RO T SIS P AT f8 1 icatd alone
with thoihesesgn@nsion system. This type of vector is frequently a plasmid; but

othesdespas el srpirssiendreaialsd suRinanlacRriep IR VesiarsaRMich

viral vectors (e.qg., adenoviruses, replication defective 25 retroviruses, and .
alloysans L kAL B SR BIEe A &S5 RO AR R iR ek dualioh
proteiaciats acpnatiftdecuiende s, itetos foom atiochrietheldsted penhpriidectam be

expr%gﬁg %%%HE g&éﬁ%é %f %e Q&%Et%ﬁ 'LH&%Q&PO? éﬁ@f@eﬂé}? l%{leghein%]tro expression

expression vector of the invention may use the p orhoter, the
systemolyRbrivipsrofivecty; thadqusily adapmaftnsighen Sewe oh espoestienivanters
suctPYRERRbSRRAS SR ALEHER . 3Y SR AR BRRRSRIBRHRGHI Rl ve
retrgvsirGu;QsSi%ﬂ%ﬁgﬁg?gésociated viruses), may be employed. The selection of expression
vectors, control sequences, ‘i;ransfonnétion methods, and the like, are dependent on the type of
host cell used to express the gene. An expression vector of the invention may use the p1Q
promoter, the polyhedrin promoter, the honey bee melittin signal sequence or the human
alkaline phosphatase signal sequence. Such an expression vector may use these, or other,
promoters or signal sequences in any combination. Thus, the p10 promoter may be
operatively linked to either the honey bee melittin signal sequence or the human alkaline

phosphatase signal sequence, and the polyhedrin promoter may be linked to either the honey
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30 promoters or signal sequences in any combination. Thus, the p10
promoter may be operatively linked to either the honey bee melittin signal
WO 288303092k or the human alkaline phosphatase signal sequéffcE VAR 1368
polyhedrin promoter may be linked to either the honey 20 WO
bee %t%%m sepeereespiedremanaialinarhespiniastpicndssuanse. cFlineame

promduinaRyabsalite.nhasnhaase sign @E%ﬁ@@ﬁxﬁﬁﬂgmiﬂ%ﬁf@fn@@y

be. operatively linked tQ both genes encoding the chimeric proteins in an
expfeé%@%%%%v foPHE R E L LR R PR AT P Fadhvidyalfidecboth
geneirmhivodirg thé¢abottrigpesmarisadingiheichiveere. proteins in an expression

VeRSBeT U GIT BECUIBNI xpressipn.vecanuplernto g DA
construct which Is esug%e to express an inserted gene of interestwhen

- designge doimpresp asitsvited spstefinierrstevienpreskio the baclllpiéecosndietedhiere

exprdbsi6Etselsy AnyRfihsinpiaRtialbaculgyrLsgs B&&ffﬂi%@iﬁ@_vﬁ%%g@

___designed to function in the baculovirus system may be used in the instant
CXPIRRIBREEHOT AL or ALHiben iRdebasuiaxpHs YRy B Peidsadgeri instant
invetibichie acampasassohOilbacpartiophaseonhediore i SEhagUOH S compasses

expression vectors, but "expression vectors" may, fupction in cells ang cell -
e o e TS L e g BT R L FEB
funciparipcadls ORErifessside fregiorr bf zdgitlym tglastidecidiwence which

encRdRsA REMPRANAG (HRIR M SHIQRMAYASPIE IS REAPHF Yok £AdINg

sequence or a total coding sequence. In preferred embodiments, in refers

- sequepcfwhiclirgcadesa pobineRtide Wi SRR MR sRRseahe RARIY @ cadiAg

sequétioe demnpotslesidat: kameacpatie piekefedeibognaiitsmateralsomelisiwhich
s ur;]%\é heen '{ﬁglﬁa}%e“d oL urifi : from aﬂgample of blood or tissue obtained
oM 8 patient: The term: “derved TSR AB cell malignancy” refers to

gehetitermaidgiziod iich hastbatrifolote deortiouifiedalsom aibanipth hdwa Been

isolafeglh afmef..s;pms@ HPG%@&O&QE%E%%tm%&%fggr;%%iﬁﬂgttl‘@ee%%

.._.chain” refers to the sequence of the intact CONA mc e or the Intact
deripebfforah el matisweniiis soyp et wrasHal siishbes teerisvlate well
purifmaﬁ@ﬂa@?mqﬂacﬁ?tisrablfﬁhg@lb@?tlhamﬁ\?ﬁbair?aw. l%e any Srl: btype
immunoglahulin chain. The term, "full length light chain" refers to the
Mo B Tl R R R
molefmimon g litiiqaoty pleriti dia rohaoglaisuiso lathghdpide theiB celiohtadigranty B
cell RARRAS N §bm@t.f%Ee_faﬁlfEbﬁgéﬂth%'amﬂmﬁ%%g@ﬁgﬁfgégv chain.

] e term "chimeric protein” refers to a protein whic S a single
1mm|ﬁ'5]g.1‘9§5{m@hain.

The term “full length light chain” refers to the sequence of the intact cDNA molecule

or the intact light chain immunoglobulin polypeptide chain as isolated from the B cell

- malignancy of a patient. Such a full length light chain may be either a « or A chain.

The term “chimeric protein” refers to a protein which comprises a single polypeptide
chain comprising segments derived from at least two different proteins. The segments of the
chimeric protein must be derived from heterologous proteins, that is, all segments of the
chimeric polypeptide do not arise from the same protein as occurs in nature. The chimeric
proteins such as used in the present invention include proteins containing portions of the Vg

or Vy, region of an immunoglobulin chain, but where the chimeric proteins do not comprise
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chain comprising segments derived from at least two different proteins.

The segments of the chimeric protein must be derived from_heterologous
wo 28?8@ ,Ithat is, all segments of the 30 chimeric polypeptide]P G8HotRga 1368

from the same protein as occurs in nature. The chimeric proteins such as
the epdeenegian el rivindsarriLigdhsrBemctam Sy HoRdans bthe-
regiod i @rivkdeBigmhetandramunagvhubisiahainy hot neberardiheistlindet® entire

. ELoteins dg rg%t com%irige -21 }\{\40 2005 9309131 EIQTQU%IZIQO%%SSS tgt%ins

varig etﬁeegl(cj[}r’eéllo P51 RoLe" AN 8B ES e B Ca&BRe From WhICh the
as useHrothy preegicnvisntien vy, Fsrihcuvopegttias\tHvdrish amegioenhod e taturally
occuﬂ%l‘%?@%%ﬂé’ﬂg%é%ﬁ xtélﬁa‘é@&'(;%tﬁ’%ﬂ' IR L RHORBLEIQE S RGALA0 QUAlHR,

generate an immune response. Chimeric proteins ‘as used in the present

segmipRfentish inchifatgsnlseing épletainensanhiesion segivrehFernhaatisnh il the

| IgGQeaNHIR SRR AT TR SPIRES Atk e ne iRt unB RSB  onstant

. hon-naturally occurring segment. This inclydes, replacing the 1gG1 )
R A i i T
that 8 mmbsmymﬁm.mlmamumgmm lineqnstarthereginmsrigion
for i UERBRESNEN! &*tﬁ@%f?{é}h?fﬁ‘v%% Q%%}; 'Eaee"é(?é?&qn"é"}i‘é‘ Adnkeresqgment

or domain that is partially or entlrefi/ manmade. In some cgses, owever,
immieglebidios that eotinipreglbhin thedrtivatcifeginp eorebaroradininseans for the
ChiniEP{@BFH%&mﬁé&% H?ﬁiﬁéﬁk%a%?et%rﬁﬁﬂﬁﬁéﬂf%@dﬁ‘ﬁ&‘ﬁ%%ﬁpyﬂﬁeﬁ‘%wr

naturally in the patient. The gene or open.reading frame for the chimeric .
framg foraRe LB GidtRdeRORdBt FraReh AN b LE R B DR imppapglobulin
gene 80EiDNA fiameato paimipsinsee: et fpinwinge éasonspldjulinvgéieciDNA;

full length immupnoglobulj or cDNA from the patient, or same..

@ i R SR SRl Eo O B BT Rl e
sequetiffe eagpdingtiseptitigntisdtbtechhdantivgipatattdidferanctimpdtiomefdhe 1gG;
ceneSRAH G aG CRGRAING Nt BARURRIG tﬁﬁ%&g&%@ﬁ&&%ﬂ@ﬂ%ggﬂé‘éﬁ% Wil not

portion of the 1IgG, gene used in the expression vector; and/or (4), the
contyajatigss At fosgressieh VB essarash R AdB i & ¢!
malithesyeTHBSSEE droikiasmRgsergsy pre-eRdl4s ke estingralignancy.

Chimeric proteins also.be referred,to as “fusion proteins.” 20 The

s e B et R
polypegitide gtideed drive dhiy emitheddieg ersiel @‘eqn@mp@oﬁalmiyg edticigthlgvirthan
the fglia;@m' S iRARad R ARa0HROER BEAGTON MBItk L bAS RSk

erived. It is understood that such segments maXEreta_in one or more

SCEIRPLT AR ASHHY PR 6 HROBT ShErasiaAdns pTispa ol the patis Bl yreatids:

ExaffiRES:GopFaaiREStRSDRISIR s MORIRY wikidiap *alitadveResiigdant®r the
.25 native polypeptide, or an eg%tope thereof.

native polypeptide,”or an epitope thereot.

The terms “Vy* and “V,” refer to the variable regions of the polypeptide chains of
immunoglobulin molecules, or nucleic acids encoding such polypeptide chains as is
understood by one skilled in the art. The exact sequence of a variable region cannot be
predicted and must be determined by isolating the sequence (protein or gene) in question.
The Vy and V1 regions isolated from particular patients are used in the instant invention. The
exact sequence of a kappa (x) or lambda (A) light chain is determined by clonal

rearrangements of the V regions, J regions and Constant region of the light chain locus. (The
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The terms "VVH" and "VL" refer to the variable regions of the polypeptide
chains of immunoglobulin molecules, or nucleic acids encoding such
WO 28%i{A38%tde chains as is understood by one skilled in the aRCFASHRAGP 1368
sequence of a variable region cannot be predicted and must be
kappglatdrisiihsly Inpisoiaineraiscanddisinde (Pretetacs sepierdwimbatiorram is
deterfiRRd By anday lreﬁ?@%ﬁ%?ﬂ)é PR ABHNCHE RBE Nt A YSRATBI a8t

. instant invention, The exact sequence of a kappa (x) or lambda (k) light
regiogpdifshERte AP B RN FRGRTH AT UPRHB Do uaiBRE [YHRGiBHES
fromangregsisianiriegian etibbiighbepaitssons alstie g27:1te) BYQR6AIRRI3L
ol SR A P18 A G DL SERYAIS SR IR 1
referfegresige morsgiaithof\theeions V. regiors, 4 segiosrs afiti<Comnstdht region

may 5?&'%&%%1%?%@5%%@1@@? §f fﬁg @%E@hseﬂiéet@ﬁﬁ V&fﬁ%ﬁﬂdﬁy@l@’ refers to

variable region arises from |ma£re0|so|on durlrégothe recombination process
appresHmaRdy 98 GePtrad b Eomale 20t tienUehinstauilib8itinssepktisy entire
varia1€ FR5em l'ﬂH@}i@ﬂi@ﬁQﬁQﬁ@ VERe Wrresoy preasd mvike 1RISerTaer t0 aliow the

. parti ts of the VH and VL regigns. A t qf the, VH
i DTSR A RTCE R ABSIEO] SR AP o Fiboh, T s

referterforiihsialtipdyi el abfeck polypppidxirgitely 95%, 90%, 85%, 80%,

T4 EHR ARG Y oy LIPS RS SNUELAPOPRIS FoIGRor

The portion of t n or VL region present must be sufficient to allow the

immynpglabpybneelsrsde avbich gerans sacarsdbadant miaditistioseterms "vH"

immanskidtklimas MserfefphiRidprianabopiyaiiaiat sughrelyIenids. DNA
reg%ons. T_hetﬁ?_rm "Immun %}I,obulln constant r%%lon" refers t%gll or part of
SeqUERSY FRSRRSIP S HRARGSIB T SRR ek i R R AR & L P B

regioreitialnldesebpergrdnte iy GdHI0OHENSHBhentb the Hingrurgglobltimoorpdédntin

on: also.referto DNA 1 q i .
e o eSO e Bemchng andcor
lightjplgingey thgnearghibenee 1A moeRoslehmBn spBsthr! FiRige JeERsALs may be
used!FAFRUARGR IR MRS SHIRNERaI U TvaliD6)et A0 ARMBE GbUBAbIEAL region

IgM, IgD, IgE heavy chains, and x or X light chains or segments thereof.
segmRA( MAhARBERBh constant region segments may be used for chimeric

|d Preteinss FighsliniG] debydtGedot hptinipandghdbigin, EgRistafir teglasses
2 \ Iso b T " : IgA,
and A SRR (SR MY R i ©
sequigneps FoYlobrslirescathe thermwinvearitbfequeneithel iveppnginss ddgernss gnd
subcﬁ%’%ﬁﬁﬂhﬁ%ﬁﬁﬁ%ﬁlﬂﬁl ABIBA RIS RANGREESY A HERTURIRS - TEOSRPED) are
an ‘

different classes of immunoglobulins; IgG; and IgG; are different subclasses of

immunoglobulin molecules. The term “IgA” may refer to any subclass of IgA molecules. In
preferred embodiments, it refers to an IgA; molecule. In other preferred embodiments, it
refers to an IgA; molecule. In some embodiments, the immunoglobulin heavy chain used
may be a chimeric protein that contains amino acids from a second protein. The term “IgGy:”
refers to the heavy chain associated with the 1gG; class of immunoglobulins. IgG; represents
approximately 66% of human IgG immunoglobulins (Roitt et af., Immunology, Mosby, St.
Louis, pg. 4.2, 1993).
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subclass of an immunoglobulin molecule is determined by its heavy chain.
IgG and IgD are'25 different classes of immunoglobulins; | I

wo zg%eﬁ'?é‘}ent subclasses of immunoglobulin molecules. Thgl%éwaﬁ‘%?ﬂ%s
m%éefer to any subclass of IgA molecules. In preferred embodiments, it,
re

e KR HTORSUIE BB o 1 AR S RO BRI BRI e nts SR FERE S # BN
and “bg&%léﬁﬁ{%gﬁﬁ’* 'Pe%&‘h neiRdbadimasisoth ef lupnnGg ohl limbéagh) Bhlichains
used may be a chimeri¢ protein that.contains aming acids from a
it ) OB PR e P FOREHE b e RRES e S b et o
eithetgls, DN safusncesyRigh betirsichy 6 tepradenasidpmexienandithegniyns. In
human. 1gG, immunodlobuli it un i
some 4‘?3‘?%5&5‘33@%_3‘%\%%1 ’ 0;(5%&98%{1‘4 %?g%s%%%%{é} 1368&%&5&#? may
be comapipl doashincrisghoptein| Ritseateion stiRerag o MSStaMIFiGhH proteins.

;’3‘nﬂ}g%t&%ﬁ@g%ﬁﬁhgmﬁeﬁ%trré%Hamg@nﬁttamtlrga@nﬁiﬁfg K(?Bﬁi?ic(é{sl@éb@u?nce
am a | chalns al remain . constan uring the de m .
Srom, A e Gy T PRl oA Re ST S B A A A L TR or

placdalﬂﬁaﬂ?ﬂ‘ueﬂmmratmﬁmﬁmaci&mﬂa ld@_aes wittheppyr diefribe badhgmmi the
only %ﬁnﬁ'@e%ﬁ&@%ﬁa%lof e PrEsE RiSILQn RRYIR %aegmwor%k%bm&sg of
|Ig Cchaln ma e cdmprlsed‘ na C_ Imeric pro el_n that contains amino
non-peistisrmeleeizd natered b eserqiristbinih i ARG Em insBrinayisheddigmyisolated
chroﬁ?dﬁml #19 &l&ﬁ‘%@ﬂé{ MTh Efﬁqgéwelﬁiﬁéﬂ@’ﬁﬁqg@%ér@:ﬂ}i&kﬂﬁk{?ﬁs meant
cellular environment., us, the sequence may pe.in a celj-jree oution r .
it SR 5 AR AP B R BTTEENEE 1 B ey S BRI Gade
5-fol9g@ueRAstS HICA LD RNy prslentis chebaliniprestintetest vt i theesdbritiatly
r about 90 - 95% pure at least) of nonsnucleotid teri .
whic] R e o e i Y CRLER RO A prencia
redugtisn ibththengsetoff tibackiv AisoRAgpieseetaehe pefueniial qepase in the

amoﬂﬁ?@fq{hé@?géﬂﬁ shek!lic RANARLRNA 3Py aNemisiBErRaTaRltd. However, it
significantl

y.hl‘ghe_r fraction (2- to 5-fold) of the total DNA or RNA present
should Recngisttiin GpTiABMSAY tiRrsiAHE BRI Sher e TR AR AR SR G vas

sequ@iﬁ@@p%@éﬁt?ﬂtﬁ@ﬂﬁt&ﬂ& estuid oareauseriiny saquense nhytpreficianiian

. _reductian in the, amount of other. DNA.or RNA present,.0 I ial. .
sign B e IS R SR BRI o R it B RIEPIENLAL is
usefobiminaticorohiinywockonwevensit atdaek iy oteansing insneichrelattve to
othef‘igﬁ%%% APl thatihneie,ars pALHSE BRARL R M AL JURNCRHORISF e ln

just e relative amount of the sequence of interest has been 20
morgjgHidemmy aciaecent imRb atg At AE SR STITARAEE tRuife The
DNAEHBhOEHNG QAREeSmay, for example, comprise DNA from a yeast or bacterial genome,

or a cloning vector such as pUCI19. This term distinguishes from naturally occurring events,
such as viral infection, or fumor-type growths, in which the level of one mRNA may be
naturaily increased relative to other species of mRNA. That is, the term is meant to cover
only those situations in which a person has intervened to elevate the proportion of the desired
nucleic acid. The term “isolating” may also include a step wherein an RNA sequence is
converted into a cDNA sequence by techniques well known in the art.

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
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useful to the pérson making such an increase, and generally means an
increase relative to other nucleic acids of about at least 2-fold, more
wo @Péf%?%‘ﬁl‘y at least 5- to 10-fold or even more. The term alsg’ 88@@%?8?’032368
imply that there is no DNA or RNA from other sources. The DNA from
of mgfdy shidivitishsgrIIcesaRpine ddBPPRSE BRINORF S ASHR-t et oRbasFIg
hom&eneme, Bh oNaGinRgvesteliselras AdOLR fHaisitareodisinopishes from
naturally o ring _events,. such as viral infection, or,tumor-type .
total R RPN LB B A PRI ShPLE TP Ghy G gocuring
but redhative toadttedispbciesdofimRipuTatat isf dhetéatly isumgahtdsoedlyeccurring
nly thase sjtuations,J hiﬁlﬂi e int v .
Su}as%?(%g%t%’nngfg tgﬁ%ggre%%\( nuc %@'acf%g'lg e%%ﬁ?hfl\é?(s% g?ll‘r%&%%t_ga{?gl A library
fromidRide metvpsihrereiztian FER Avstisiie sesiange (CEHVA heel ipvescdrdDidnai
cDNIEAURICERYdemRiguesEl Knanedinitha Aty kiohatediRih SRAVERGRSS

are relatively more pure than in the patural environment (compared to_the
carryiig {5 FeVE sy SSRGS 98 A et B Bt OB A DAL e
fromr 2BARWO:20 /3093 LIRGIN D200 41635368 d o hungprd)intattiyid 02 kol d

.sequen obtained from RCR may . be .purifi 0 electrophoretic .
puri R S AR nl B R e 1O BRI S e,
prefdsebiibtaineciiresroristal DR R @e porrdtin RNAT Tive sedpNA segnindeis

. exprfR@y LRk ARLOe naturally occurring, but rather are preferably obtained

via manipulation of a partially purified naturall occurr'm%ﬁi substance
(e.GhertfEus e CRORGHNEN FEERY FORSF BIEATIIE MG Ko dtr sk Brdetiona
protdirar poftpepaaRdiAniastyahehaicikeaticd ehasayathelibsuhiséaneeo(efaNAY

nd. pure individual .cDNA, clones can be isplate the synthetic library
oA SR SRR SRR G R R R B R e
prefontvit hnboilivestth e ordedtioradildc DNeclilsraly hio pressRiNAA A molecule,
it mé?%&%gﬂs%fsg@%&%%g@ 43 ﬁéﬂﬁﬁ ?@ﬁi?@?f@%@%b‘e%&@ﬁfgﬂlé %ene.

purification of the native meéssage. Thus, purification of at least one order
Wheprnrpagfinsd NharolaBhe i ey Bg‘t‘ﬁ%‘é‘éﬁ"é@i@?’é&?ﬁ Yrite piresd the RbRsarss of
the HbiE QIO 50t MAGRIYAEIS., @dMasiicaoAtETRated-cEhadeibas@iitao end
chod'ng" refers to a e%uence %1: n crlteic cids‘yvrgich codes for a grot in .
tran R B Ep AT B P PHEPR SRR QL ARG RER FRASHE Bl 4cadine
framm @URFile of 15 DNA or RNA. In-preferred embodiments, the molecule is a

DNALRIE RS Rd aRadieaPACIRlRcHR IR K6y

cule. When présent as a DNA 'molecule, it may comprise sequences

restiifgicsceysF Reddianset wheehndmBRasfausnss of inesrgEnasualineppoding the
2end6e 58535 ARNAnBRIS AR ity HheaRIRMSR RARUe RLASHIBSH AR ah i tbth

ribosomes of

~ molecules with appropriate restriction enzymes in order to create compatible overlaps and

. then using a ligase to join the molecules together, One skilled in the art is very familiar with

such manipulations and examples may be found in Sambrook et al. (Sambrook; Fritsch, &

Maniatis, “Molecular Cloning: A Laboratory Manual”, 2nd ed., Cold Spring Harbor

. Laboratory, 1989), which is hereby incorporated by reference in its entirety including any

drawings, figures and tables.
The term “allow the expression of” refers to placing an expression vector into an

environment in which the gene of interest will be expressed. This commonly means inserting
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the host cell to stért translation (e.g., a start codon, ATG) and direct the

ribgsomes to end 20 translation (e.g., a stop codon). Betwee, t
WO 2030 %BRY stop codon is an open reading frame (ORF). Theﬂé?r’?]] §§%4/€}3136S

"inserting” refers to a manipulation of a DNA sequence via the use of,
the RO esioyinlesn AOPRERRRS GrHdren Y REC I QRIS SHtiRRETRIGRS
neccﬁﬁﬂ?ﬂbfr%%@@kﬂ?e@ﬁm%ﬂﬁo@fr&t%iﬁﬁd@@ﬂlﬁﬁxbﬁ@@éﬂ@ﬂt@ﬁbtﬂﬁmmﬁleﬁil
nucleic acid molecule by djgestin th 25 malecules with appropriate .
canspd06 RASFSRBATEE B b VE Tl RSB TSRS AR e G
tranaipeesaijoinihamoiomesitagethase On ecskilicdd inthdrandngepymponents

Sfamiliar wi ch manipul té d,j
oo SO, S0 O LU e

technigyesaterseMiertuil'Serler ek e GBI dSaphimgiH dissh &dYraiahs, Telpbcular

ClotHlCh 5:BEraBY INERIRGFasad LY, IR @nEa INHiSRPEYHGHICIDgORN I 8Q
drawmgg{,?g_lgures and tables, The term "allow the express‘%‘gn of' refers t

prefpfied ARG LS GARTERSE RS USh SR BHA RN BARHSF 1ra a@ﬁapé?f%“ed
embhidﬁﬁesﬂsy\tﬂkmyﬁmﬁmadu&hiswm(;mwm@Merﬁn@gGBE e
200803093 ECHVSE004U031308 6. SPGSSION YERIONDNG Muctecrce
appropriate cell fypé whare the promoter and other regions necessary lf%r
sequsapreditestimgsiorevndib efre poypiz &byt ecHo SVbel Siomplsnbd Seatenas|is
tranSBMESH R RERESSIOR RS MRS BENG AfeiBLGrRSterhR R XRICIYPI BREFMRWYF choice,

consists of two steps: transcription and translation. Expression can also,
the PRYEARAETEY I RRbSEIRGCorIp SHR IS SSaRAsUeR Sdhy Bai Bl Skifice by
intetaicthg antistiamiltiwithdheeaiectuliguapaanedl suckedeahniproessartiset

forth in Sambrook et al., (Sambrook, Fritsch, niatis. "Malecula .
seorght G LA I PTG S a L aoB S Bleresater
has begxpnrtbd prefefeaddegntbodiments, theberprdssadgdittioseeisterpsisedh or

o e, ST g

phosphigtrshcaerrétbr S0 frapbes deemiliedoBarileldBhfPEetiRBmestems are not
limSHEESHNG 46 sobrenait hmaDieieindeo andhighesl ikidanditisseutitletide the art may
b s%}uetn e is translated.in E[g%'ne asa eptide attached to the

© SHRTHHES %m%ﬁee 48P dpY ybleof)itlate 0 %hoice, the peptide secretory

sigifaksenuépremits causelshecSastetionuitgenpolpepiide ool wessipn
veolBF ARG YRS e GhURES of NEaROSE it SsRAUiRI e GRIANion of

process, this 15 secretory signal sequence will be cleaved off, leaving only
the mg‘%émﬁéﬁ%ﬁi’@t@ﬁm@?é‘gﬁ%Pwlﬁa?B%\%m%.“iﬁ e tagp ranslated by
the 85PAGINaNIsHitRe honey bee melittin secretory signal :

The terms “protein A,” “protein G,” and “protein L” refer to specific bacterial -
proteins which are capable of specifically binding immunoglobulin molecules without
interacting with an antigen binding site. Protein A is a polypeptide isolated from
Staphylococcus aureus that binds the Fe region of immunoglobulin molecules. Protein Gisa
bacterial cell wall protein with affinity for immunoglobulin G (IgG), which has been isolated
from a human group G streptococcal strain (G148). Protein L is an immunoglobulin light
chain-binding protein expressed by some strains of the anaerobic bacterial species

Pepiostreptococcus magnus.
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sequence is employed. In other preferred embodiments, the human
placental alkaline phosphatase secretory signal sequence is employed.
WO BRI US expression systems are not limited by these seBfetd§2Eifidr368
sequences and others known to those skilled in the art may 20 be
sugéméﬁea TARsratized lnkgdnratrattie dnarasaenh altBh i siveter controlling

regiGRRIGHSISTfREm B ARG BN HRNA I RARIREDNAN RO iR rest so as
which a promoter is placed 5' to a gene of interest and directs the

to bring abopl s fratssHRtigR A ez‘l:?&&‘ﬁé OB HRNIAISTL I OGP ensTRIY ALY
linkedd leay idcanfaetshabNg nelpteddynctibngespeelsinpdbintryuda I hescretory
. rms "protein A." "protein G," and."protein L" refer to specific bacterial ..
st R cRES SRR IG D 2 o BB et RO R e R Racing
frampoldigeing ithoteriptiesr aotd ignelohiem thateurtbitidiatpbirgiRnotdinsalis a
poteeggmseﬁﬂg 1B0IRGd Lo staR WiacReeHSHgHRLhat binds the Fc region

of immunoglobulin molecules. Protein G is a bacterial cell wall protein

with RS TSP RHRASL RS GROBE A TPIRGED ChPREPRRHEBIS RIS 1Bos e Bm
natufalTy R0IEIRUR SpstieRi o peaal:siradn iSrldtia IREMEN? bniS@Ament or refers to

immunoglobulin light chain-binding protein expressed some strains of
rem g O A e b e e et A
bac12005/0 30931 RSTites 2edi) 80868 THetenmpopetatidy infedsivefarado.

T URRRGRRRRLOHRNG inaybich 2 GAHOULIRAIOP pBILC A% RO vt

.or enhancer, is attached to'a connected DNA gene of interestso as t0
enwmmaeabolhqt@%ﬂ%ﬁrmﬁdwp%%é%em Reapenes Atiths.onhearaing acid
chaitOpesaityebt tinked dnaytalsp feiqnbou INA DL GHense@BOdiRehaimino acid-

rocessing signal, such as a secretory 5 signal sequence, connected to a
basegemn%teél ggﬁ?ﬁ%ﬂg ﬁﬁﬁ%' Eﬁd‘g‘ olfbrm a single open reading frame.

FolRpirguieiibetion‘anddiedisiaticfrdhe seorpttyyepijiabseeue fice thas
speditR a?tﬂ{%r&@i Q RIIRG 2BALH RS %@ﬁh@%’t}? HRnslaigdipe I@?@@%m %zthe

term "“isolating” as refers to a groteln or polypeptide, refers to remoerg

totalani g A7 16 SEARARRF DRISASEh b PbFotE AP IRERR € intivea e inaermal or

disegdedi Eenmgh_ %J@éﬁgm%r&m@mqw&% Im?&i@g.oriiamssmd be caused by a
synthesized In an expression system (su as the bacgulovirus system

R i R e A M e G SRy

otheT hussrihh, polype ptidersetliénceasa dy the ameune bifthespodifioantinpladéd in

seq@rﬁé@fgﬁ%f@{!"Hir"fay%nc\g%%%@&l Jfl}ﬁetm &7?@08}, wgum’a%etgghcd that

_polypeptide sequence Is the only amino acid chain’present, but that it is
enrighacbpg| Rotrser [a Bt tisoe-a0500 plies Aniea ol reyanseaips woldiust that the

relative amount of the sequence of interest has been significantly increased. The term

significant here is used to indicate that the level of increase is useful to the person making

about at least 2-fold, more preferably at least 5- to 10-fold or even more. The term also does

not imply that there is no amino acid sequence from other sources. The other source of

. amino acid sequences may, for example, comprise amino acid sequence encoded by a yeast

or bacterial genome, or a cloning vector such as pUC19. In preferred embodiments, the

amino acid sequence is a chimeric protein as described above. The term is meant to cover
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15 based material-naturally associated with it. By the use of the term
"enriched" in reference to a polypeptide is meant that the specific amino

WO agisiEgsience constitutes a significantly higher fraction (2- te&Tigishooiaises6s
total amino acid sequences present in the cells or solution of interest than

only thB&y Gidla0bndizeRsRd Selnal dhaselisantwhisk the gogouenae iths
d .taken.. This could be caused by a 20 person by preferential reduction in
estRA AN AT D P AN Emino acid sequences present (or other material), or

by & isrﬂ&erecﬂmwgemaﬁﬁ hmmaqaargmﬁlwtmmaeiﬁdcammr@gide in purified
fo .%H@%%%%H?fﬁéﬁ%n%@%&%?5'%’6@1%?::9{ 1RGMNQ HOWRYRSsdiiD %ﬁ%

e note t enriched dpes not é@f at there are no other amino aci )
(suchegadinseespreaesropaetioad tinstqedativersepenin e inication fasidacorequence is
relatfiigsi-bambeprsignificaetlviinsreasedofhRtere 4R sianticendiipielisel

used to indicate that the level of increase is useful to_ the_person makin

should b ahsAshade & BILEGRIRS G5 b iSREsHT mefatide PUIHIRAIQH Blbfeast one
ordeR vl e geith&e gustaedly ol ahaiitat dedist, 2¢1d thoregre fpratfbr dhly atfleaskders of
10.49;10ld.or even more. The tgrm &Jé&%‘%&fﬁ é‘r%%irr%’fg é‘%%‘%‘t’%%ﬁﬁé&;%%ﬁon ata
(0]

magintitde 15 expressly con Sre
amino acl seqaencerﬁ%m other sources. other source amino acid

funofisgaly stenifieapt foy ey piemplaip s @ Bmip 228 dbyeguence encoded by
a yeastathechariaialaane e’ & GleRing MRS SHefbasdPieel®uih, or

preferred embodiments, the amino acid sequence is a chimeric protein as

compasitioparhinhivasera fedhsse hemRericelest B9 Rijlss Gesragdom cancer.
In pREMISANIMIRLB6Mhe @l ¢h Do it tienighantnich afersongaasbilities for
chedJigIYEnSd 1o, nrease ey roportion ot she. desyed aming g spguencer,
S 2iEs A Antagéous 17 Sama BUrPOSES that an aming acid sequence
art. eldn puaiifible derbiotFhetienpetpirifisdisisnebies citesinaaapdiygséptivendbes
NOtFRAUIE a&?é?x!ﬁﬁe%ﬁé{%ié a(ééi’&h 253N ANLPENSPHRIREED %@Q%pie, DNA-

_instead, it represents an indication that the sequence is relatively purer
intepctiy srrasathanHackholisidntie BisHE e /ethl hornaribosrarisndwthers,
suclSROipabe Mbieashyddbriale. graatestieghelfitaiFastOMAGHHdufsd Hicoiinn

., Of ?.t least one torderboi.magé itude, Eeref%rabl)é tv¥o pr threetordetrs, agd th
e ST PR T 5 e P P B ARG R THEE s SR prRasfiponts, and other
agewdntehpaedraifhesubstadosysrprefércbiyfead dicurttaminationgents tan be
m{ﬁépgﬁ'ﬁ’d;]@lhé&'@Wéﬁé&%&ﬁfl&l&f%@ﬁ&fﬂﬁ R Shected dr&h Iy bPMHSe FRftps but

erm “"chemotherapeutic agent™as used herein is a compound, drug, toxin,
are ppt HBHipbEIEGEPwhich is used to induce a therapeutic effect in a patient
suffering from cancer. In preferred embodiments, the cancer is a.B cell

Immrggcl:in ré?ar]gcg\ Slyga&%@ggg%b{ﬂ}gems fg{’roduced in Insect Cells

Historically, surface antigens of circulatory cells and those of the immune system
have been extensively characterized. This vantage point has led to the realization that many
cancers of the circulatory system have clonaily unique surface antigens; B cell tumors,
especially, consist of mass-produced cells expressing a single antibody with that antibody
presented on the cell's surface as the idiotype protein. This immediately suggests thata B cell
turnor could be selectively attacked using the precision of the immune system rather than

resorting to the mass destruction of chemotherapy.
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chemotherapgutic agents are listed herein and these; as well as others,
are well known in the 15 art. Also available are biotech therapeutic a%ents

WO 2083838 tuximab and tositumomab. The term “chemotheraB&dtic aEHIH1368
as used herein also includes, for example, DNA- interactive agents,
antififetaiy alipyalive aer BemiECGEPREshBIFhBRuIdigEPLs anandplapinate.

only$46PI 2% QSR ANASROR WSHAXVEERR reiesBRi BIaREMHE AtRBisIGIRe

roupgd as DNA- interactive a%tta#ts antlmeerhagt%oll es, tubulip-interactive ¢

“"at%ﬁ%? oAt PEEEREY St HAFSE e RETAG (R S g8 paRrHE) ppans ©

accohydishiyg tea hrachetypiz-ofloreinbithermgeutic agentsina el theuires

e MRS EmOSIARSUIC ROEn Ay SRIGHISHL o a0y offece

oups but® are no eto. Immunotheranv Using a Patient's Own

- maliigncige Pissdtae dhindaselcrouiiond Hisisgleaihsodu thaseashtgenl lpfrbors a

uniqGl GHIRIRN Yeallsand RSt AR N P &S YRR IR RRVR BERBHENBIVEY. the

.. characterized. This vantage point has led to the realization that man
idiotygigdupiest ﬁh@%ﬁmm%ﬁwm@ammm%ma%ﬁﬁ fRll B
maligedbyner's, ceibpreia Y seas iEtiodmas protaduc o uelisiannressing a
single antibody with ntibody. presented gn the cell's.surface as the
e S e e B B R A B B 880 e
prodsetddiiveby astaketizes ingitiveupiedioionl be tdetififivaiing syatdmacstimeplisied by

usin %ﬁQE@HSQe%éPSﬁﬁé%?aﬂﬁ%%@?oﬁftﬁﬁ%m@%pégﬁé"é%%@é/ QAR this

CT/US2004/031368 The possibility of evoking an immune response that
prociiss iplcrrdygRtzec ol dhe FkE Rk} FBPrsEoERIR SeHirariity Hemsiells

shotﬂ&%@@hfﬁfﬁﬁ@bﬁﬁc&ﬂt@ﬁ@ﬁiﬁﬂoﬁpgwh i ‘dpph@ddéaagmmti@ﬁmm@t. @;@s,
seen above in the Rackground of the Inventipn, impractica ans o

e RS A AL B e S SO R e R TR e e,
immwmﬁmwre@pﬂ_mls BxmhapitifysredPa U ﬁigpl@&gimDNQnH@é“mﬁdlaﬁéée,rﬁimiyléﬁ
“MeARDAITESHIRLER MR Aé%rﬁ%]]a@%‘&Pﬁﬁ%ﬁ&é‘@'ﬁ%ﬁ%@}"%zﬁ% on February

S

expansion of a single B cell, thus each B-cell harbors @ unique genetic
21, ZUR asri® $34HP R 4hetieb debersyonaserrimisdr i greiBians s divty satirgniseluding
any Hﬁﬁviﬂgﬁ}fgﬁr@g gﬁfiﬁﬁté@.u_w NBfie asAabiark o tﬁgj@@&éﬁﬁém%}}lﬁ‘%&%g&ding

therapy o Bc nancy (or clonal disease), if it can be .
USSR Rl SO A PO A L N e o icabl
teche®oh thatigihtwe uét dreadarftifie tianckehassqpodtirced fosufSeias quantitigean be

o ot ) il : e .
o T R R R e A e
the g¥rther, this process takes advantage of the relative clonal abundance of

a Bre@lWoim iRa SHRI95 S!S ds the phenomenon of mutational escape-seen with

passive immune strategies and has the potential to generate a broader immune response and

Following isolation of the gene, standard techniques can be used to produce the
idiotype protein. A wide variety of techniélues are available; in general, antibodies are
produced in vitro using mammalian cells, yeast, bacterial, eukaryotic or prokaryotic cells.
Mammalian cells produce functional antibody, including appropriate glycosylation. Bacterial
cells are easier to grow and may be bioengineered to produce antibodies, however, the

antibodies thus produced are not glycosylated. Other eukaryotic cells may be hosts for
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should be the mgst.abundant population of antibody-producing cells in the
body. Thus, 15 techniques have been developed to isolate the portion of
WO W/BE8Trequired for immunotherapy. For one example, seB@EH52004/031368
Application No. PCT/US01/25204, entitled "Method and Composition for
eXpIASTNing enfo Seibnd gdisto P lnanslodipt piivhisg brrdieasripteh  Indbe BsT
publARR 2GS0 YRic s D eig Ry JpeorRArAIas Ry HRIRIRRGE dBIKS SNHEYsed to

|nclud|ng any drawmgs figures and tables. A Notice of Allowance has
prodpgralyestidals EB‘PF@%'MH@?H@SQ@‘ ¢ farthephesifseddionmi arosians s
usedab dassd hidinRaiastvbissue. However, any suitable technique that allows
all or part of the Id protein to be produced in sufficient quantities to be
used for actlve |mmunotherapy can be used Numerous techniques for
- - : intACHAH iboditherapy avoids the

ph%@%ﬁ@&%&ﬁ%@@&@&%&@%B%%ESEM%{E{‘&%% SNEHPRYAR c2o

strategies and has the EJotentlaI to generate a broader immune response
antibody RSy PEREERAS he HEIETER dis 6868 dsrscHinITPOB Relifo i fh &tk gHacks
the @ﬁ%g@bﬁ[aﬁmﬁef@ﬂ%m §@Jﬁi§0ﬁt%ﬂﬂ%@ ﬁﬂ@cﬁﬁ@%&ﬂ%ﬁﬂmﬁﬁﬁ@

be used to p odugéthe tem@ (ij:{e variety of techniques are
lmmg{}gﬁ%%n%%’eeﬁ FPEAL; 6 gBPB 3h vitro using mammalian

cell§ effeasy, bbioterialk Ma@MmfoH@m@mm&maﬁy)Mrmndimype@fstein
as sl%\?[g %g&%&iﬁ ahianglaal qg’ﬂge ARG ARRLERL gﬁ% %Jéé%?%i}f g%ﬁ%%%ﬁ "Bn

re easier to grow and may be bioengineer es,

injediiwebidioiee armpBdiamedisichr sellpgasieiorghtitRiean®mepld be a

wasRUfEYSiie GeliseMRY-pe ostsde Eiegﬁv'éd ommgﬁﬁ%une system.
PCT/US2004/031368 expressjon, o nes and the
6?1%4!

Surngisifsddi &g%ﬁueaﬁfa?sta’rmw% Fﬂ‘ b SABHmFAGon with an
Id pﬁ@é&ﬁ;&ﬁﬂuﬁgmm@mpe@dmmoﬁmmmekmam restigiopalisionddaecsed

enhatic ons é‘%ﬁ@f é ORI REASIN A0 éQS ‘{fl%t MEsRid %Xﬁ&u

prot e|n COU be used to raise an Immune res nse uction of

being biiund distdésonitty afhariticomabahigdd dyoteimiksapnptnagsdydunctions by
induRHEXARISAEnaRe8eal @ntibpayisaasilindocdhm e R RAlParlyHnd

on mature B cells. Although its effect is specific tor B cells, it is still attacks
medjgiedprtholo8¥ulation of a patient's B cells, rather than directing a specific

Chemidthicipty Agchis ifomh Ereaspansd Hitxtiadhiigesifitally at malignant B

Cel&emothcrapeutic agents, as the term is herein, include a wide variety of small

molecules such as DNA-interactive agents, antimetabolites, tubulin-interactive agents,
hormonal agents and others, such as asparaginase or hydroxyurea. Chemotherapeutic agents '
may be selected from any of the following groups but are not limited thereto.

DNA-interactive agenis include, but are not limited to., alkylating agents, such as
cisplatin, cyclophosphamide, altretamine; DNA strand-breakage agents, such as bleomycin;
intercalating topoisomerase II inhibitors, e.g., dactinomycin and doxorubicin);
nonintercalating topoisomerase II inhibitors such as, etoposide and teniposide; and the DNA
minor groove binder plicamydin,

Alkylating agents may form covalent chemical adducts with cellular DNA, RNA, or

protein molecules, or with smaller amino acids, glutathione, or similar chemicals. Examples
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If efficacy of immune stimulation following immunotherapy with an idiotype
protein, as shown by Gold and Shopes, is due in whole or in large part to
WO 2iade8sproduction, then injection of idiotype protein immed@i@iélp2004/031368

following treatment with Rituxan(M would be a waste of resources; the

of typienbplicyltinigl dgertieiorilreie, bftbare soniivitidedomitogersysteanisl5
(bisc%%%réﬁigﬂ% w&raéraﬁbﬂ&%ws@mgi{e foliqwed, aickly by

immunization with an I1d protein prodices a synergistic response: the

mecHoprbagige Bl EohmesBEeEAd Ba TR el thiisBrdacbaprsyphonate
esteRIQICHITANSAZ Aligshaldissyoaasis:Indh Riire RS, Withastheingihound

by this or any gther theory, that the Id protein therapy primarily functions .
lomyIing, FHERS IR PE LR PRSI TR InfRInARALL B R Rassio
alkybdtRringdie el plomesiatieddaaiialfigy ahthsimatihdmpy Agents for the

TregimentoL 8 cellMalignaneics ChemoihpraneUlic a0ets, 48 IRHEIM, as.
IS hereln, inc € a wide varie y orsSmall molecules sucn as
modif#iimtef activel puehmis.abtiematisb ofitasibiokiolhgdritcrmttde bijewes)ot limited

to, A RERARANRIBRIR A RN GL S BHR D AR A IR IRINAGE RN WY ABAYER: that

. .Chemotherapeutic agents 25 may be selected from any of the following
inclyfe AlFSTBYRARS AREHFHIRIG tHEr BN PIRIR e R dafame R dRatsk are

thouhit linaiies: ONalkyjalingnagents idishoasatisplatine Ride ORBRSPRSFYME as the
altretamine; DNA strand-breakage agents, such as bleomycin; . . .

ol AT P G TAPS TN B e TR G g darbicn

and dokorutbicns) anedirtencalating kdpoeiserhesadepbbidh isidomipasidasDther similar

ageﬁgqggﬁgg%&%}%iwmg%g%gNA 30 minor groove binder

plicamydin. Alkylating agents may form covalent chemical adducts with
celtbmirtsiabelitas sensraliy dnsriTrondBLIbs PerdnAties M dfpid sridghereby
grmﬁ!gtﬁﬂ%ﬂé 3 gg @%53 11 Hgg ﬁi‘tﬁ@ﬁf iﬁ@&}hailﬁ&i%m nt%&aiﬁenwé@ilﬂgﬁﬁlﬁ%ea&ion of
PCTIU 4/031 of typical alkylating agents ] e, butarenat_ . ..
oo BB B Y O e B TSR R A A JERigie e Tniicng
DNAhhyIiwtﬁnmiEwptdmoﬁﬂnhwn@m?dsudamMah@dslof@mmcﬁmpy_rimidines and
are IREIRIRRIANY HIAGH SHE SR A ARG SHCA RS LURIRRA MEINANE SRR G
esters (or alkyl alkone sulfonates) such.as busulfan; nitroso ureas, such
DNA9CRMussirad o idhals ion@akersBipgeth; platinum complexes, such as

cisplatimheadhapatisa.a sl onen dlrssicuadofatin gna BRI SHUGE @S limited to,
rocarbazine, dacarbazine and altretamine. Antihiotic agents are a grou
Dt e R R e m T e
fluonatewal, fhododts x fuxatinp| €867 dhtikietiddage nysaimblucend flaneidotelimitea

antagonists such as mercaptopurine, 6-thioguanine, fludarabine, pentostatin; and
ribonucleotide reductase inhibitors such as hydroxyurea. Gther antimetabolites include
pentostatin, fludarabine phosphate, cladribine (2-CDA), and gemcitabine.

Other agents include hydroxyurea (which appears to act primarily through inhibition
of the enzyme ribonucleotide reductase), and asparaginase (an enzyme which converts
asparagine to aspartic acid and thus inhibits protein synthesis).

Plant-derived agents are a group of drugs that are dérived from plants or are
modifications of the plani-derived agents. Examples of plant-derived agents include, but are

not limited to, vinca alkaloids {e.g., vincristine, vinblastine, vindesine, vinzolidine and
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to, a bioreductive alkylator, such as mitomycin-C and DNA strand
breaking agents that 10 include bleomycin as an example. Other antibiotic

WO 2083A%Hclude compounds that are thought to act as DNA tBh&{ESAIEI4dL368
Il inhibitors and may include intercalators such as the following:

* vinoegthisedr ipvsloghtiooriye iie, HlaaiersriididMP déorebeTpQeA)EiAg)), taxanes

(e.g.)gEHPIELD (ﬁﬁ&imﬂ@é@@é@%ﬁ 3SR ROpinterEa otarssBHENAsh as some of

etoposide and teniposide. er similar, agents include epirubicin an

e VRS BERINCT oS o AL DTHER G SRS PRI Hn a4 therchy
disnipkRguntionnf Puadgigiasisismrdoherelypogiduvle belietis! by innefofetwith DNA

majar mechanisms, Certain drugs inhibit.production of ..
sy Rt TrRmARr T P RIS Hond scisspgy Another
plansyerivedishemaosibrhpbitiingr e & E8pHicatioptothesinples of these compounds
are3nAlnaves Qi RUIINES Q. RX TidinestaRd: aFeRSatRArGH IR anablic

nucleotide pathways. These analogues are then substituted into 20 DNA

indicgten i ararendiy peprapifie IS U SIS aste taHa halbof ey ek Brm gatural
sourEQE BRI QL RIeRiS nsitde nbtiaie O e, lbniaekie, chdlatgted estrogens and

_antagoni h thot d trimetrexate: pyrimidine .
oS S e I s e o
hydmxmidg&a@rqﬁaa@ﬁmp, medr_ﬁmmmg‘bﬁmwr imad am@;tr_nlstm@ aotiregens such as
testo 9&%?{8&8&&%%{@%%&%0@&%@&%% Qﬁ@&ﬂé@@%sﬁ%@e&%& Adrenal

ribonu¢leotide reddctase infibitors such as hydroxyurea, Other
cortigptipneiiruideriyrd derm pavuabedirial cersisab R pAESpHiN cad A necd to
treaf B-SeR AaiBRA QR CItAbINRe INEsRBRRISHNRIHdR R ENeURA (BdNGRs as well
ap&ears to act primarily through, inhibition, of t%eﬁ%zﬁxfrgﬁggbonu%eotide
s the ARIEROL ORI QPR ESTHIREE BRELS AR R RRh Sparifhe to
compspatiitheitidkaine dneisontimiksi poopesdisyntbebisinROhRiant; ceripigradiestione,
and &;8: s%ﬁ%%@ of drugs that are derived from plants or are modifications of
he p]ant- erived agents. Examples of plant-derived agents include, but
areFutheriefirsebtberapratitiaaitsn@ e vikBhbtiAedvmbrasery ciingersside
ifosm@qu@agﬁga@hmgp 2005/030931 PCT/US2004/031.368 vinorelbine),

podophyllotoxins (e.g., etoposide (VP- 16) and teniposide (VM-26)), .
o o) SRt RSPl e s*.*@o?ﬁ%f%g@n% b ctass,

incliplan dissvedfagehich tiecipasssamiadiatht ispesyilkdlnidating pAtitaketent

N R S G
draviings, Ssymsheditablgdnteracting with topoisomerase Il, leading to DNA -

strafd RARSIN: ARk gervar GRerme e AR EHIGRARMIAS are used to
treat2 g(ci{i%%gﬂ. tgéﬂ ?nczllﬂ;gnanoies: MOPP, ABVD, ChIVPP, CABS, MOPP plus ABVD,
MOPP pius ABV, BCVPP, VABCD, ABDIC, CBVD, PCVP, CEP, EVA, MOPLACE,
MIME, MINE, CEM, MTX-CHOP, EVAP and EPOCH. Other exemplary combinations of
chemotherapeutic agents include, but are not limited to, CVP, CHOP, C-MOPP, CAP-BOP,
m-BACOD, ProMACE-MOPP, ProMACE-CytaBOM, MACOP-B, IMVP-16, MIME,
DHAP, ESHAP, CEPP(B), CAMP, CMP; COP, CAP, (vincristine, prednisone, anthracycline
and cyclophosphamide or asparaginase); and (vincristine, prednisone, anthracycline,

cyclophosphamide and asparaginase). For a detailed discussion of the chemotherapeutic
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Hormonal agerits are also useful in the treatment of cancers and tumors
and are indicated in hormonally susceptible tumors. Such agents are

WO 308540%3Erived from natural sources. Hormonal agents incli6&/ B 4yas1368
not limited to, estrogens, conjugated estrogens and 10 ethinyl estradiol

ageniiepdidgiy resthed efifminighationisen dpra rldhe StprepidyaihergucHangbook,
2d ebﬁ%ﬂ%@d gSLeI0NS CANARRIFRE IO RIRAC S8 10at8d By REBRANE Further

and androgens sucn as testgsterone, testostero ropionate; . .
s BTG T hSO L ISEINE: e TN BB b s lgfn the
art. derived from natural adrenal cortisol or hydrocortisone and are used to

tre cell mali ncies. Thev are used because of ir . .

O LA R T IR UEH PRI SN alct cancortumor
regrepfioticviivisisndslond oo inaleDhR M rdstbeMisdssapompon tidtehaps,
Exaiipledisr BRdERUEEh0 ikidRisanse qﬁ%&%@@&%&ﬁﬂ&%&@{&ﬁ@@%&% such

and prednisolone. Further chemotherapeutic agents include 2 )
as CHOKEEREORIRIgRIh 2RIBpdT e fmta an e At ST ERIR 9B Ti¥ling

stimofsomeismipptly ssailakitach eraciherapdistic agents according to class,

and, .including diseases for which the agents, are.indicated, is provided as
T S A R S BB R A e
as infeféadried idlit3, edivsloplinel adingtergrodrad iy snfigurdsemeptablied fhtthe

treati AUV, GOMRDINATIONE: Bf RENHBGIAP WG 20605 ARANh ARG AR ity.
used to. 25 treat B cell and T cell malignancies: MOPP, ABVD, ChIVPP,

caBB2 miobeefigoribestonfesbis sritip b-sthpegialgd mpynamsspenses.
The CRM BV FHaMEn SRR EYA MO BLAGE pkMEmb NEHE RMINTXcGHR R iated

. EVAP and H. Oth | bi i h i
R e R e
activityBAGO ol ohlid @fEL MaRPloRiohligiECyta BRINTeNHE @peB:; iRHR- 16,
pr1F, 30RHER OB, CERRIEN. GANR. YR GOB 6B s

vincristine, prednisoné, anthracycline and cyclophosphamide or

CytoHISArAIFEEE FORHALreTBHIEO TSR BFve uaR fHRstpeRnExatmples of such
o
chemotherapeutic - nts
A LY SN L e AR b EREy
ager.tﬂsamdbbohseaMﬁﬁim@mb&madgeg(ﬁemwcaﬁﬁgwmnaemcei}
mal{PERIRL BIEeh B S R A R ASRE DHORSi AL R RAGALS: Q imited to

chemotherapy regimes are well known t6 those skilied in the " art.
bacillus Calmette-Guerin, levamisole, and octreotide.

Without being bound to a particular theory, GM-CSF may be particularly useful in the
present invention based on its ability to recruit dendritic cells to the injection site of
autologous Id protein. Therefore, other agents that recruit dendritic cells to the injection site

may also prove useful to the current invention.

Monocional Antibody Treatment

Monoclonal antibodies against antigens present on tumor cells are have been shown to

_be efficacious as therapeutic agents. In particular, monoclonal antibodies directed to the
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5 Other agents used in cancer therapy include biotech agents that elicit
cancer/tumor regression when used alone or in combination with

- WO 28pEpaeerapy and/or radiotherapy. Examples of biotech adémé/frdfties1368

but are not limited to, immunomodulating proteins such as cytokines,

CD20rmstigeiolial antits SaesatiodsDtarmsnberigwlignanBoeiip bime e fligrcious

in thS RS IS IRMHARAYAIEE to attack the cancer cells. 10 All cytokines
possess immunomodulatory activity. Some cytokines.in particular, such,
asﬁﬂﬁéﬁ@aklﬁ@?mczzoala%ﬁ%%fmam%ﬁﬁ@rﬁé“tw ‘H%‘B%geﬁgam‘

cmg@@r@v@@tw ewi eaimans ¥ patigniswimearminddhmsoidactathdaphges

maqnstrated antitumor activity. 1L-2 is a J-c th-factor that |

mOT R P AT T T e B TR A b ed

aionqeﬁectheoﬁ;m}ﬁccagesm foe tbanememtagf petidnssrudil r@ﬁ%@ﬁrm@m lag-grade

or fogigﬂaﬂ IR OBEIIRL IR IS haRRE N SRlkRN ﬁ%{éﬁﬂﬁ@ e lENaAdhal

onstrated activity against both solid and hemato %IC malignancies,

antibgfy uprsl Rt ChppeheRPEEIENUIFRRSE IS VR G 3 ViokFeEugggab)-

- HER¢Sfuhimingainsiaat Ayeetinmineiisdethosereyinkines toadexertigprirphen

hematopoiesis and immune functions. E les of sugh cytoki

was [RRIGHE 6 SFE WO tB OB BB U TSt &) NGRS R L
proteif) i(sfielgsrmim yﬁ&d@m@g@e;ﬁb&mﬁm&sph&@p@@ﬁ(@%a@ﬁi[ﬁ the c.linic. _
HERTHP Mg 59%%’532 ggﬁ]&i&?t{% DR b DG SRR HWERYRRors

provide a therapeutic e st a B cell malignancy. Examples of
overspereiUHBROBIGIMg agents include, but are not limited to bacillus

Ca!mﬁit_ l%r%}ﬂ%@%@éﬁt&@?gﬁ@d@g&&ﬁﬁ%@%&wuwgtg@taagogmmt&ﬁ1ow-
partcular tneory, -C ma e partic ag usetul In tne present.
IR iy T B R A o T e e
trial autologaisnddiptiotedranidversiomspotheraapeiMs th &i%ecmipldendsiiimse(iSRY), a

., the.injectign site_may also pr | [ i . .
e R PSR A T R DI A medion duration
of reappigered bt@saontba fluferigelts meathal@isbensiiolnaiorb Sl dppb dhiggeric

i &t’tccﬁﬁmmcg%' If lanakisnRiibasies direaied 60 thgent
2t %%ﬁ?vgg 2005/0309131 CTIL%QS?’ZOOMO 1368 CD20 anti en ("an ang-CE?S

> 20
respemtitSatPY RS ABAHAN E R B c L HAR Gl LatP eHiEBHSag - ihd he FDA
has déeatinenbeiB ol meligaantirk:. carcatmenpld, phinmonine lonbd diltiloddin

B e
patients received 375 mg/m® of Rituxan® weekly for 4 doses. (Davis T, ef al. “Rituximab
anti-CD20 monoclonal antibody therapy in non-Hodgkin’s lymphoma: safety and efficacy of
re-treatment,” J. Clin. Oncol. 2000; 18(17): 3135-43)}. All patients had relapsed or refractory, ‘
fow-grade or follicular B-cell NHL and had achieved an objective clinical response tc a prior
course of Rituxan®. Of these 60 patients, 55 received their second course of Rituxan®, 3
patients received their third course and 2 patients received their second and third courses of
Rituxan® in this study. The over-all response rate (ORR) was 38% (10% CR and 28%
partial response (PR)) with a projected median duration of response of 15 months (range, 3.0
to 25.1+ months). For vaccines which produce primarily an antibody response, there is a

concern that combining immunotherapy with Rituxan®, which produces a rapid and
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5 normal and-malignant CD20+ pre-B and mature B cells. RITUXAN(r) is
frequently used alone as a therapeutic agent for the treatment of patients

WO HiH4¥sed or refractory low-grade or follicular, CD20+, BPEdHUS2004/031368

non-Hodgkin's lymphoma. Another example of a monoclonal antibody

sustainedi(4B B Erie hewihspesiiceatiasntin Saicel petispRCHEBtiNmcirculating and
tissu@.'ﬁa.ﬁiﬁlgif é@]@?)voﬁi@ﬁ?%ﬁ’réﬁ agfyfloﬁlya%gg{bgg@fi agaéinstbhu,man epiderma(l}I _

gro th factor.receptor tha Wwas 1ou to be over-expressed In

R R A E s SN R ORI
apprasebbjatkelRith fordhe aggnessive Rlistbse phnshiae grer ppadnagsiaiantiieos.

linje, PTINTM.is | nt of pati with.metastatic . .

e S e R g R
antibyslyr o fosrithd inealtfrielstas rerendliteppioierk fapidd Oncelymsioidirdond bEainst
the ﬁt@d@ﬁ@fﬁmgﬂé},rza%ﬁl@%?mﬁu%ﬁ%m- W@ﬁ@'ﬂ}{ﬂ&%ﬁﬁma-

Results of the Phase Il trial in 166 patients indicate an overall response
Campath @M a8 LRI S Mse (CR)), a median time to disease

progression in all treated patients of 9.0 months and a median duration of

c f 1.% montl’{ 1.9 to 42.1+ months] (McLaughlin P, et al.,

111 LMIMUno | #al8)'A .

X p-cnmmeric ant-c20 monoclonal antibody therapy for relapsed
indBhermripanp oeraichaifiepalider v 20 fEsporiguo aatiger; tesentraatigiohtlin
idiofRIA on Il P REHLAIP d BhEHAR AR N%EQ@CM?&%%%

expanded the label to includé re-treatment of patients who had achieved
sequepeesfferibethdbp srrdeble mpwarelsbrla brantarddight resionsuilcantdd) set
withgiiglecaiemet ugiib& qakigats received 375 mg/m2 of Rituxan(r) weekly

forB4 du%%esfh Dl%l\(/)is T, et gl. "Rituximab anti-CD20 mon %:Ional antitﬁod{%/f

therapy irnon Mok USRS ATATEIER)- o 8%9&‘&:‘% GfpBants that define

the idbotppatene bt Sidovali. iGimot. a@ﬂ@@titﬁé]@:im@gﬁ«ﬁltpmmﬁmme

lead!, B%ﬁ'\gs%{ ﬁ_@ﬁ%&?&oﬁﬁ%ﬁ&%ﬁ%@&ﬁ%ﬁ!ﬂ@fﬁé@'&ﬂ%@é}%&%&m wla%h
a |tuxan?r).

.achieved an objective Clinical response to a prior course
the ifiplypeaerprtiuricongteberieerthellisdTdN depisnse eRitingdheryadable region
ofﬁ@agwe}géeaﬁﬁmm giafgm_tﬁgrﬁ musaaﬁﬂgl&sg@&i%géﬁv@@ﬁiaﬁﬂﬂbgireﬁe‘a@@&h

. an rd courses of Rituxan(r) in this stuydy, The over-all response rate
i T S R LSS B P DBHGRt (PR G A rgion
primproj&gpéchityetimpaiueaticse obre s onseab§ulGbforithing angei @ daRbs PER.

. i ' jmadi ti r S

ThedD OO0 F%g&?gﬁlﬁﬁgi‘%&ér%%ﬂ{&%ﬁ%ﬂ% B ARAPUROgY SS@E;{JeW?ﬁf the V1

there is a concern't ining immunotherapy with Rituxan(r

regigionares vsed sirlone Usavwvieb oogivo SR isGER S PoBUOR 86Rimeric

protSHYSHREL I 0640 SrEB R IRROS HERATRB NN ARU 2 RAI8BLBhiques such as

depletion of circulating and  tissue-based B-cells, would blunt an
5 Réﬁ%ﬁgay ]ngﬁ% Sgc_)r tfcile studies descr?bed herein, 5' RACE was used to%lonc the

variable regions of the heavy and light immunoglobulin chains in order to produce a chimeric

protein. Examples of chimeric proteins include: Vp/CA, Vi /Cx, Vi /IgGy, Vu/IgGy, Va
/ Ch, and Vi / Cx. The chimeric protein thus comprises a portion of a variable region from
an immunoglobulin molecule from a patient and also comprises a portion of a constant region
from a source other than the patient. In preferred embodiments, the heavy and light chain
constant region sequences are derived from 9F12 cells. However, other sources for

immunoglobulin constant region genes may be used. These chimeric proteins are predicted
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Another anti-CDZ20 antibody, Bexxar(r) (tositumomab), has also recently

WO 29(?‘%} Lﬁglproved by the FDA for the treatment of B cell Iympé‘;g@éé%g%sm 8

Patent Nos. 5 6,565,827; 6,287,537, 6,090,365;

843 Otherm noclonal tlbod therapies in
to be S O N O BB PTG L8 Sems Do Ll Mg ogag)a%%mms
and ik td b&ﬂhﬁtmmtmux)gﬁmfahn&a)uematmmﬂab paqrtdcaﬁsantl CD52

anipaGlYe G nsmga@% ampaii@lemivzymabhd SANLIAR is!

Protein Immunothera e present Invention contemplates use of the

mutafjarglieseansgent Widhi R BIBHORSURIRSISHSTRD tesapieiss dby potentiaf to

genefé!@'!ﬂ%ﬂ@é& ﬁﬁrﬁﬁh@é@#@%ﬂﬁ{@ méréﬂﬂr' %%%%&mﬁf&@@n&ﬁﬂ‘ﬂ&%? gell
from both the variable jmmunoglobulin heavy and light regions (VH and

POPWAIPR H1AL 0N R S0 e idtshe if AP RO e tYS By ‘?F?@Xdiﬁwﬁe
convhfﬂf@ thapaiziniknnge By ua gdet dﬁ’@rmr;ﬁﬁ&sﬁhdl“dﬂﬂ BRLFEE” expressed
e ¢a be.sh wn to instruct acti the,immune system to their
by e B R A S e S Y RS
exmwadﬁaﬁgmamvmnahvmchmmn@uotype genes were originally cloned. The

DN 820HERAR Hacosking:the Masighle /aeieto prgf'ﬁc'ﬂ'zﬂlﬁfgﬂﬁnt first requires -

immunoglobulins is cloned using primers derived from the 5' end of each

identérating gadispltian bRt ePHHAEDS PAMUABY OBSIAS fah hogetne Pl

- produdifizahosn aigigeregitls praybe.abyigaiyethis proadss vEesORA M HE\Whikbic

suitabl ing,technique such as R. .,These region primers,
to on%oégg’lﬁlngﬁ or:?%w‘?fﬁ onga ?he wnﬁr%ﬁf%}‘o c(I?I‘le R‘%ri bﬁ re t‘(;))dr’lt,orﬁ'fy
needbefdh@dlmmﬂmnhemmab|eomghmgla'grawimegt@pllr¢mrﬁdmmg/stem and was

receftiy BE/G f&‘@h%‘%!ﬁﬁ‘ib?l{‘&@dﬁ@t‘ilﬁpé?ﬁﬁ%@&ﬁ%@bﬁﬁ%tﬁﬂﬁﬁﬁﬂiﬁﬂtherapy

Al ernatlvely, technigues such as 25 5' RACE may be used. For the

(see, gy greanglss BSbb A PRl iation Ne REE {58 183030 cibitled: iMethadand regions

Com@biRRm ﬁ&\ﬂl&iﬂgg it aa&rmaxg{@@phmahmummi&r ét@ Wv? d}ngrjs 86 VILO? Feb.
xamples eric proteins include 0
21, b T e P AR L PR R A R,

ﬁgumlmmabips)ses a portion of a variable region from an immunoglobulin

MQleGIe, ood RALABLARAWS 8598381156 ﬁ/é%ﬁﬂ@ﬁzatﬁg&séﬁfﬂ‘ierﬁg'on

30 from a source other than the patient. In preferred embodiments, the
protaigsARy BIRJURGHtiE Aaseel cSHsusing 8 s Bt HederarEha davele ioinatoell
expré&iicn FowRVGhpRINRT tﬁ@tﬁ@@spf@ﬁem&walgbsﬂmmémm [360@sion

PR e et o o e W0 Joe o
Expsystenns$ danpradad pepicintypisgitetbieglovirus system allows the production of
large quantities of biologically active proteins without many of the drawbacks associated with
proteins made in bacteria, and also avoids the complications of using mammalian cells. For
example the immunoglobulin genes from the stable human cell-line 9¥12 (ATCC#HBS177),
which produces a human IgGyi/fx antibody'speciﬁc for tetanus toxoid, were cloned into a
baculovirus dual promoter expression transfer vector. Intact IgGy1/x immunoglobulin was
produced in insect cells that behaved similarly to the mammalian antibody in SDS-PAGE
analysis and Western blots. The antibody produced by insect cells was glycosylated. The

binding affinities of purified Mab%9F12 and purified baculovirus expressed antibody were
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and will be excellent immunogens for use in immunization protocols. This

WO %gq!@ G&a,l‘linducing active immunotherapy may avoid the phepﬁmésg)g;%suﬁs

mutafional escape seen with passive immune strategies. Suc

has ttae%dogtentiz%l tci 5 engratte a brolader irgmune respanse and.ther bg
determine ?ldepll a andgﬂro UCLION levels were eltﬂ m?ﬁs ? eapgroxnmatery -10

recognize the heterogeneous tumor cell population that can-arise ove
ughtime. The difficulty with active immunotherapy lies in convincing the

PAtARLS AR TULR AYEIRb AL ﬁirl%ﬁ_&&@@xYﬁﬂtéﬁ%'ﬂ‘i@J‘E&g&ﬁi%ody

expressed by the tumor. Unlike the idiotypic protein found on B cel
produclihiei el ammgisedis BighiHd rindyrtiondndgme/L) of
biolHRRHIRQRERS piflchR 1RAKIRR IR YHNGRIRELIERSLISIOLYREHALAISUIQ &/stem

ol S peen ot e

systantigensmvEhis mmhbiﬁmmexﬂtm enboumbzeedOfbifierenthiayst proteins are
il il . : d

ove BT I BRER AL B O, e MDA M AREIRE

modifietfovimashieur reulpesibreisiopreps feldingmdlind s dcfvouetitly, dbvelypedn, -

o on of fuorsional anihodies for _ _
S A P
cellsphatmobrssEnEB RpbRNRSIof PaisAEcHOR eln unsdriel '

mor_mhi'tﬁinq&mgdy@o?gﬁlﬁ&@ﬁmfeaorz&gﬂ&f@g@wmig B%E:ﬁla)baﬁcx_ﬂovims
Incorporate eference In Its tirety incluai an r ings, .1l re
oD S e OO e N Rl 1 s B ah Mg 2501208,

19902/ R&Qﬁmtﬂedaismmmdpmi@ds oS ﬂwdu&e@hdiﬂs@db@ién@ngeat,
antii?&ﬁgﬁ‘éﬁﬁcgﬁ a6 DRGHPHGINSRA SR nERIERNAN §¥E§MIe ADCC

employed has been proven effective’as shown by the efficient production

actigitty AEwpurathgebiey BHon arphyrsh B ErseAhE Bipgrs proteimereustion
is nPAHBAiSal PR SEIR FBER febindnh RIOIRHRS MSIRO-IBBRE QN HMalian cells.

system allows the production of 25 lar ntiti f biologically active
(Seqy trbeit AL £ Frit W‘éugP&%\i)%%fgg%éii%ééi%%/ith proteins made in
bacteria, and also avoids the complications of using mammalian cells. For

M gnple the immunoglobulin genes from the stable human cell-line 9F12
%C#HBSN?), which produces a human IgGy1/hc antibody specific for

o -
S G O G ¢ YD A RE IR G

Bculovirus dual promoter expression

Gzl inrsneaio bl Was-30 BIasusRIN RSEE! at
cells that behaved similarly to,the mammalian antibody in SDS-PAGE

leash A AORIRNHIP Wre SteYh T5RIED. OFAE LIRBB08 ProdiXarBip mrein deeed, fom
patighteagyieled: T pertioincing affinitieslolylurifedahdk? ahe Pibfiay region

useé) %‘FH{%\%lrjgpgé 15%%%33%‘S’sg&%@8%¥¥%r§ar€%91ar immunoglobulin produced by a B cell

from a patient having a B cell mediated pathology. The composition may contain two
different chimeric proteins. Each chimeric protein has at least a portion of a Vg and/or Vi,
region of an immunoglobulin chain derived from a patient linked to at least a portion of an
immunoglobulin constant region. The Vy and/or Vi, regions that are part of the chimeric
protein are associated with particular immunoglobulin chains from a B cell of the patient
having a B cell mediated pathology. Thus, specific immunoglobulin chains containing

patient-derived unique Vy and/or Vi chains can be developed as therapeutic compositions.
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WO 2005/030931 PCT/US2004/031368 determined to be identical and
production levels were determined to be approximately 5-10 g/ml Thus,

WO Ahs/bamslovirus expression system is an excellent alternativeqa/astboidys 1368
production in E. coli and mammalian cells. High yield production (1-100

The 10818 2ahial0aicaly, ACtNGBIORRIN IR SUkARGIIF LS iSRASE DI dd%iBGved

the baculovirus system (Haseman et al., Proc. Natl. Acad. Sci.
from ghe pesisnser POy FprfeR B ovirus/insect cell system circumvents the

solulityranablesssipfemnenteeritarsstienie abnveinanpitteinsndrehimeric

- d | k t dition, i Il j
o R0, T A A
2 lightishifivkedioprrtitionthgtycbsilation of SieGhpadinprische Riimesis dratsmel,
contBES AR @%‘Jﬁwﬁé’a}&%ﬁ%@ Aidationelity iewe8lls, but not

_ presentin pro aryotes.’The production of a functional, glycosylated
immyngalsblimrerts aseieroErsmml hohsBinesio reeteps ip adefl ¥
and PAGUIDY ESHEXBRSHIRILSY Hie BbRpssaee coamian siattth(dirghttelnehat cach

| |. Methodls, 151:201-208,.1992). This b irus-produced
oo WA AT YodHTE JICE PP T AR

Exaqqutrddneudp Eadmiamm @tthslngfé.d andhehce hav.e no detectable
ADCG i AER ol VYENPEe N6 AMEPSYIRIQB RARHRGEARY EREIGE Snd an

recombinant protein production is not identical to that attached when
eXprogsuomiiFian: proemahadiprydecy fllaginminng @aieclyigsagy cncoding
the VHBP&N RS- ol eR6RMbaa8a1H tRak080l B (RIR) k piRidieiheds a B cell

Production of Autologqus |d Variabje Proteins A ¢ itignis .
e g Rk DI TR A R RS e e 5
immpostibrbdiaciiinomy theagieneof @inigran imoghodgltbwiar@bitant gigionl eriveo

I lent an I i ' g ' N
oar S AR SO st
proteindapt datiRsuning theopsesinpisderdetrisylls rdalllovdng issamssskavmg &)
isolaBreathmaciatad Raihalotye e SOBPERIENIBAKIGRAHINAS ditigeeMcludes a

chimeric proteins. Each chimeric p‘ré)gein/haiat least %é)ortion OfFi \4!—! hai
step gh SRS PSSR EBTAAGTITR S oBLAT (Ral BRI B B AP A bARRpRu 0 chain
and 4 pkrel dacatisgstsacpadtimmeof@aiiobulimunogioh wigieoinstaht eagiessicihedét to
and/or VL re ior}%hthat are part of the hﬁmeric 30 protein are associated
allow the expressjon of the seco i 1mMeTIc Pro ?1 . . o
wi pa?ﬁcufar mmunog% ulin'chains from a B cell of the patient having a
B ciherfiediefdie: shimetsgyoriniemapeemmeripsigrogisoliresieaingd a human
consERRRIRINY o PATIGRLHRSMESLHR IR MV ANsR Y lah @i S-6ak RRiREMe IpIedn
as therapeutic compositions. \ X
may comprise the entire Vi, and a human x or A constant region (Vi-C, Vi-Cy). Either or

both of the chimeric proteins may comprise at least a portion of a Vi and/or Vy region of an
immunoglobulin chain, plus a linker region, and at Jeast a portion of an immunoglobulin
constant region.

The composition may contain a single chimeric protein containing either a Vg and/or
Vi, region from a particular immunoglobulin chain from a B cell of a patient and an
immunoglobulin constant region. Examples include chimeric proteins Vyu-1gGy, Vi-x, Vi-a,
Vi-IgGy, Va-x, and Vy-A.
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-37 WO 2005/030931 PCT/US2004/031368 The Id protein administered

to the patient may also be the entire VHCH Plus VLCL as derived from
WO M{S/B3iht, or any portion thereof. The immunoglobulin con&taRfraitHes 1368
used in the above compositions and chimeric protein can be from IgG1,

|g&Re r¥E3s9ipG A Mluslte elghtsd §B clyjReréampieins maydvraspioy us
expri@fCRaIS, ofRotians tharatbsnsrmee gilis-emhadicneats, he ehjinetien

protein only contains either the VH and/or VL region of an immungglobulin
vectap i RRPETS iTHHHBENS N B Rt R AoFB SEREAIR Y G Ehir i fhimeric

protgioiayshinekpeaddinigfest cills-Kihabghiéssibnldeanotined endaprlisnartchiv@eric
com osi')tion contains twqQ.chimeric rotgins at each. respectivel
OBk AR b GOl EoPaiait LB

NS ARl S SHRTTS! ant reglon. 10
expr&saihipmstincilide &Hs| g7 leapatviongcatod Wied igpGYtranthy/ thixneic proteins

may %ﬂjg%r ICHALAN ,&f%&?of? QalzeSIEEROMNNANTRING Eehaglogy

and an expression system. This method includes the fdllowing steps: (a)
bacizgal£6H8 genes encoding the VH or VL region of an immunoglobulin chain

from Bellforhis patinhbRsnRG iR aelbnmadiigd nahoiagin: ()d_epitEHn

the isolated gene encoding the VH or VL region of an 15 immuno Iobu%l
cassEHESiRRy %Hggg"eﬁ’é’@ﬁ?dn‘?ﬁﬁ%?j{%ﬁﬁ%}}? SPOBERES B SRR ISHS: o one
embedipregsiba agrtosita allsatthe ayxpressi o dhaublwmer idiBiejn H(plomotor

ﬁnke?rﬁ’déﬁ‘éi%gn &S0 IS, Bég}e%ﬁgﬁéfgﬁ%[ggﬁl%ﬂ@e?h?h%?ﬁ@ %ﬁf&é’ﬁ&ﬁ%@é&e

ells and allowing its expressi d) isolating the chimeric protein.
may e hetpRidt Rt roeBRier ERlvecadranamslanepiahliclinrBhaseraist
secréﬂfr?@i@ﬁhﬁsg@ﬂﬁl@@ﬂi%ﬁlmm&yﬂgﬂﬂé@ﬁl}élﬁ‘@g’lﬁ@ M6@Be used. In some

immunqglobulin chain 20 and a gene encoding a seco?d immunoglobulin
preferkehodimEH s m@akiﬁﬂé@%ﬁ VERINS W 4R SPIEESRTOriRgd
withghe Ohchelimegingr tidmed hrenti(sitiohih) ercitimesigmictejrmmainecividrise

.the entire V(H regiqn an hu I f ' I
e A
or Veptrdops airibledhurmmsikbsimchdnstant Yegisnes anednginamyngeiiatior
constRIA e LRiferic pratansHeY semRISRBiHRaHR LI Bh e of

and/or VL regFif?n of an immunoglohulin chain, plus a linker, region, and ?t d

the RRGHlP WS RGP B P AP RBSBURh R HStAR TUBIEHE RRE TSP LIaBH e
emboiRyoNlsdiRéhsing e goimetic phoimitoghabtdinihepeitbkaia, Widtaadias, Vivith

.. region from,a particular im lgbuli Q in fro aB.c oé& atient

) tOr.

S A0 TS Lo 1B e A OIS hclia8 ChnEH:
prompistcirey PeloppBM vely Linkey ko Aither the honey bee melittin promoter or the human
alkaline phosphatase promoter, as may the p10 promoter.

Chimeric proteins produced are purified using affinity columns with anti-
immunoglobulin antibodies or Ig-binding proteins, such as protein A for the constant region
of an immunoglobulin heavy chain, and protein L for  light chains, and/or any other proteins
that bind to an immunoglobulin binding domain.

The chimeric proteins may be covalently coupled to a carrier protein such as a
keyhole limpet hemocyanin (KLH). The composition of may also be administered into a

patient together with a cytokine such as granulocyte-macrophage-CSF (GM-CSF), or a

chemokine such as a monocyte chemotactic protein 3 (MCP 3). Because the present
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VL-1gGye, VH-K, .and VH-2,. -38 WO 2005/030931 PCT/US2004/031368
The expression vector used to express the chimeric proteins may be a
WO Was09US expression vector. The chimeric proteins may b& €k{ped8d@ipsos
insect cells. The expression vector used to express the chimeric proteins
contliyeRBimyLastR¥AMESH SpevERIdly Tta@chimepatipnbieinsmnayglobulin from B
expressed in yeast cells. The expression vector used to, ress the.
el e L B RS T B T OArac Ea g o R S on
inductimenopruteponas purskihedisetsirspaeifmidittype dil svhieie nexiiraes Bn o
vy sSYERURE S R AR eRR NG ARRGHEREIRINS - MBYAERAS ShpRS AR IncIude

expression vector. The chimeric proteins may be expressed in bacterial
but axe et finyidedde ropliskivitthaThadthordel v eRy iRSHRBITIRTBY R Wortdhs
deliviyp, exPERssi) 10 cassettes each having a promoter, a secretory signal

sequence and a chimeric proteip. In one embodiment, the expression

ca RO G AT PN E G T AR SRR GHASEH NTREE e
surfdeoné s lsebs ﬁwbmnds?acﬁetdﬂw@hpjag'smmme:piﬁpemdhe ragabiassimeific
man%%fﬁ%gnegll%gﬁ %%%&Eﬁ%%@@ﬁ@&&ﬁ%?& yé‘ig&% ‘ﬁll Hi'@@&ﬁg a patient’s

secretory signal sequence. Other o
IMMBASFGERS 1B JIBISHE ey ken cstomsdaat: pec pstp apnisRre s praddregiven
pati@nbodiments, the signal sequences are endogenous signal sequences
associated with the VH and VL genes isolated from patients, or other
signal sequences involved in antibody production. In the baculovirus
BaceixpiiesSiepreribodiiRentnthinage Resencoding the VH or VL portions of the

im Y H%%%Qe'ﬁ ipu. Czbaa,l.lﬁ!i%’ c?é%gpﬁrggﬂgﬁ?ﬁgﬁg%? %; .g eriwsj G%ﬂ% E#: gltc%iovirus

constant region are inser separate ther, In above

systeaRpes Ssisreed ss enteseliontrbdisciobishyindd wrpandion il St etllorpbf
biol SIS Y MUQVERIHRIR RIABRS IR eas Pieissietdainhasimeni:ihasansian

d%%%ion of the immunoglobulin heavy chain, such as 19G.j, with either the |

prodygiigyt /%12 fupRIAnA SItF PRI hEHR BBt 2P RIS S FeRfsssion

syst@roINedBit, Moy be, oparahvie lylditkes 191 it ie2aBel hohe yAbdaiomaliifirexpression
romoter ar h n_alkaline phosphatase promoter, as epnlo

of e T B e e P P I P L, SRR

corredtiy anssmbiléd antg-hearyurbe s dizhtinhahtibieediv ey Biabiveppesedinsdsaersted

(CaB3§RIBIINA RIS SANRANAER]08:i08 AEURRYNAGIP R beaisEhRNe. WO
and protein L for K I?ht chains, and/or any other proteins that bind to an
i

98/30 oty BBt Wi iR eiMain. The chimeric proteins may be covalently
coupledda: R GaisiaispEoteiNesgfdisinaystem has proven effective for the efficient

production of functional antibodies and Id proteins for immunotherapy from any given
patient. One baculovirus expression vector as described in WO 02/13862 was designed such
that only two custom gene-specific primers are needed to amplify any pair of antibody
variable regions for easy subcloning and expression as chimeric proteins based on the human
« light chain and IgGy; heavy chain. The incorporation of heterologous secretary signal -
sequences, which direct the heavy and light chains to the secretary pathway of insect cells,
were incorporated for the expression of large amounts of active immunoglobulin. This vector
is useful for the expression of any « light chain variable region (V) in frame with human x

constant region and secreted via the human placental alkaline phosphatase secretary signal
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30 keyhole limpet hemocyanin (KLH). The composition of may also be
1‘zad_rpigl;stered'into a patient together with a cytokine such A8, T /5200 4/031368
wo 8?3%138&&macrophage-CSF (GM-CSF), or a chemokine suchas a
monocyte chemotactic protein 3 (MCP 3). Because the present -39 WO
SeqUSHRSS AISES DewTehaigpoiariaregim CondfTage Mitkdhe Mrowiengonsiant
domﬁiﬁﬂ@ﬁiﬁﬁﬂuef”ﬁ&%%gé glaamﬁw@h' | MP%@%@Q&QU&&E?OPBK Gl hm Radianit
. having B cell mediated pathalogy,.administration of this compositign .
reB o Bl R PR B AP IR B SR SERB s i the Vi
regionhicfiapes tidthdmitiandr chistsrgempoisiat setretidods THednatdani pisteatidralkaline

¢ ; o gl vy .
P M Sh e AR IGLAAE Ry SRR R Ry
ﬁ“amm@l#kézemgl%ééaﬁiq gengrEsamoiraldy dishentyibaeeelitinderetary signal
sequehtigeRsRRSBRIAR theivedyiarsust B aeleiN\alMedinB: ealRaInI0Y $ine or

.. and are prepared in a patient-specific manner. Such autologous Id
idenfifistbinPprgviierdatitass RERVRFHIRiFERIRY e patdnishieinigtng o
IgG,p¥SheMiia b umdHevaanksissassesiatakpithihanaihng enifeBkells

. found jn a given patient. Baculgvirus Expression of Recombinant Proteins .
imi B GG AP P BT crt P CEcHRbi B [Hate R bl B 120
heaviyabaloyirrsedheaystherchf s@riddrgestdin phexofivnigheicebamhighioneld

ti - / ' ical tive protgins in eukaryotic cells.
R e s R
othepppeesioia ENA GROEBRAIHARBO HY AUIPSENDHE SN sRpresyid Assepiterhwith

the iNESRIEIdbulth 3enddWeHOQ MRt QHR] Bl - AABiIRR), ASTHIQRAM M the art

expression qQf recombjnant IgA has also been demonstrated in =~~~
woulg s MEUN S HERESHTERLAISTER LTS Lahesstl) e dasrism vt hein s
systaahainplighiceRainvabier adithets aMplicasyvpaie df anibsegreitsbie regions for easy
Subcﬁygr%rayannopoulos et al., Proc. Natl. Acad. Sci. 91:8348-52, 1994, PCT
Ublication No. WO 98/30577, U.S. Patent No. 6,063,905). The
badukeme Bitrnees.cilliestre stiba kastemirbasypiondar difectpresoetiod
biol GBI ERIR MHGHAT 955%@9&95@%@%%9%51@%@ RIQISASHY solubilize
immunotherapy from any given 25 patient. One baculovirus expression

recORRIBRLE YeBE TP, SiReSE3r PIasolvis demaiiion stioprdstde GHE RSt
solublisjamdgr bR SpacifiofiBmerscaiaaeadath ibasptiysamop ait @h B eins

.. variable regians.for easy.subcloning and expression as chimeric proteins
R SO A TS CAPRGRES R TR it Serlenof

bioldgsathoretiionpofthige rdlego vsctarsibeafosiatal the secretion of recombinant
proteins from host insect cells are constructed by inserting functional secretory leader

sequences downstream of the polyhedrin promoter, pl0 promoter, or other promoters. In-

- frame insertion of cDNA sequences resuited in the synthesis of proteins containing a

‘'heterologous signal sequence which directed the recombinant protein to the secretory
pathway. Other human and insect leader sequences may be tested to maximize secretion of
heterologous proteins from insect cells. For examples of leader sequences, see the WO
02/13862 publication by Gold and Shopes.

Additionally, baculovirus vectors can be engineered to express large amounts of the

protein of interest in cultured insect cells (e.g., ST 9 cells) (Jasny, Science 238:1653, 1987;
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sequences, which direct the heavy and light chains to the secretary

athwa?y of insect cells, 30 were incorporated for the expressm%gg 5%5%31368
WO 28Rt ot active immunoglobulin. This vector is useful for fife

expression of any x light chain variable region (VL) in frame with human x

Millert{ HaritiEifiosia R ainerdng ek the kovmrspllsve atal-afdstmg- 277-297, 1986).
VeclBROSRRAIARS SEALSIARNERIGN A R WR2GR5H03PIB1 983) Mol. Cell Biol.

521 S VAR PR e B AR BEIAAIA T P Ve bee

melittin secretary signal sequence. The k light chain constant region may

Othre_gl % csct')nstafnt ffe%'obmhrﬁ gt}){gnc protein is then expressed with
T& Wi 2 onstant region and secreted via the

huRTar ipkaceeirl énkglmts W&wxémmg@m%qmm@ Al dmpart,
by ri R BRYReRMCARALNAaRIS TaoIeR N dBafkame Withdhe e 19G.

constant domain led by the honey bee melittin secretary signal sequence.
lonal antibody, mouse or human, either from a monoclonal cell
Iin@mkd@eﬂﬁﬁfiﬁdtbarehagemmwéﬁp eifigicenuid beneasibyiciopths padiastion of
an I |n thi vect r after two simp le sub Ionlng
oo SR ST B o ROt e, mloaes s
Prokg@yss lg@linetgmﬂgmmgmge@mdlwargms RV oblai hgt @her microbial
strmﬁ? grepis.5g) f%iu&ﬂi-% dhe: vaed: i RInsROROS AZdd FRISIFRELEI P include

Furthermore, besides those signal sequences described supra, the instant
bactisiAsi A iag s SA6THEN SCRIRRLetohH RS cSalieRe e gratia, and the

like em@a&emxg&@eﬁf@temﬁﬁqg@mm@smaaﬂﬂevwhhahmw&mmmﬂm@%osylate

d d ill
o H e WALl S e e AR I T e s
functigual aderstlyr intthis @Stémmgfmo&%mm’%&s to amplify any

pa'in°;§:8ﬁ£®8ﬂ¥ géﬁgme‘fe%%%af%%@aﬁx r&?@&ﬁ&%e%ﬁ&%ﬁ%?@ﬁ&&?ces

utilization of aculovirus sEstem for the expression of biol oglca

deriypdi{ompiotervichsamsivip avih dre §ast iy bedbsarly todertsd ﬁfﬂkéﬁl%‘rl wRetors
inciddd &ﬂQﬁﬂi@J @a&t poleiRT MHBRUIeXsRSSIVR iBreleolyisuclesiamationmpre,

PR G s e S L R T e e

of b%m@hmemmmemmmégﬁdw thetaeffidierved doratiblandntous
bacti®) §HA§@'§&%“£Q’&PJ is;memssga&a%ﬁg @,té}%mma%ﬁ;ﬁ%mﬁﬂgﬁ Shol,

rec iInant  proteiris from host insect cells“are tonstructed by inserting

and renioratederensigpiange s seabidnthsifsifistrbymids m@l}%wﬁé&ﬁm@ﬂ

pTIRORAEe RLO @ﬁm@ﬁs%&%ﬁﬂmﬂmshme Bame-neRuisy U4PNM. 1.

uences resulted in the s ntheS| rotejins contai
Baoter?ol 33:729-742, 1978) and Jo n, et alS (()Ree/ In ect is. 8%&39704 1986).

Pro

To express a protein (or a functional derivative thereof) in a prokaryotic cell, it is
necessary to operably link the sequence encoding the protease of the invention to a functional
prokaryotic promoter. Such promoters are either constitutive or inducible promoters, but
commonly inducible promoters are used. Examples of constitutive promoters include the int
promoter of bacteriophage 4, the bla promoter of the B-lactamase gene sequence of pBR322,
and the cat promoter of the chloramphenicol acetyl transferase gene sequence of pPR325, and

the like. Exampies of inducible prokaryotic promoters include the major right and left
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heterologous.signal sequence which directed the recombinant protein to
the secretory pathway. Other human and insect leader sequences may

WO pW:8308d o maximize secretion of heterologous proteins frdfy THSEYP4/031368
cells. For examples of leader sequences, see the WO 30 02/13862

prompis ot B acEh die BoprsAa ieifidAdpns gelsomesoreefdiscedniiie
a-argyigie aeaﬁtﬁet@igxmsf > ;Jed”ﬂ)ﬁ am@fé&tg% @fﬂ?@ugiz%’ﬁ?iéié;ﬁﬂ&g%ﬂ%% B?%ltgred
insect cells (e.q. ells) (Jasny, Science 11653, 1987; -41 W .
ot oL Bl AU ATAES R ad B BRI fryiowed
by Glisk S diombiSel Gkt s, 1988), Ppulithae (BibeBE)ic Yeriis Whitdse), and
ed inc ) i mi al. (1983) Mol. Cell Biol,
G S At B s,
prokeypptq ogt plsp orgieres dr esusiorSyEtsihestin Reodind Ritrireroir the gene
seqBIRISRAS. RIRSIRMAUENS r ADLARAALS DAY BRI esIZ8d P, by

G 1Whole or.in part, aﬁ%/ recombipant methods using expression vectors

oldy Rl it it BEPAERR B oteine BiskdR?dtic hosts Prokaryotic hosts are,

Fusiondaoeially, very efficient and convenient for the production of 10
eCPRRERLOYRERINES EAAE TISIelere ne e SRR asfusion
expression system. Ero aryotes most requennt?y are’ represente %y

protoirdigetetrmitoscepEs et YoripttHEt adi popiaberafiaminagebls e drotein

encdeligling:prosichacterin) AlalnamRe caanized PIAKRRLIG AR SriRa 08uch a

bacteria such as E. coli, Bacillus, Streptomyces, Pseudomonas,

StrateE RbAOAC 8B iR BRPIRGIS ke ertonted ientersr Ry TBPIs Ky aesist in the
purifiostivichpassilpassolifaidhestinog it glyaoe) edent ke pNORNSI(RES: of the

d., W t al., N-linked gl lation i lobacterjejuni and i
prog A e e S B e S S el v e
in fipiokanptaie Bpduntion, vaowirolitit domtagn sigp ivtbnisitestbningivnaif the
fusiSEABACES Hﬁf{)\fﬁféjﬁ%@hﬁe?&%Q@&&ﬂ%@@@éﬁdﬂ%i‘ﬂ%Q&%u%ﬁ%&%{é%&fﬁ-

Preferred prokaryatic vectors include plasmids such as those capable o
awae et e et atavdee Rifieib piifcirppREe Sudpropde (Beh
enzfés Yéad 1B Yognald cetdghinbiCsbifeand, hellibe F-Swiableinbadsn efd -
eSS ST Y S R AT R A an

ilamentous

Vecﬁtsém@ﬁwpéﬁﬁl6§m¢ds¢im§jd@cpiﬂﬁﬂ;§)_3mi&nd)$r'ep@m}mssn, K.S., Gene 67:31-
40, ?@ﬁg%mﬁqzﬁ?@vg i 8] Eht. Baciysplesmids IRgdpRGd 9,

. pC221, pT127, he like. Suitable Pseudomonas plasmids have been
P‘S‘i"émeﬁ-{ﬁ/"i’m fupsnelytapiqus s ferssy 265 mpdiesy B hindimepretes, or
protdREY, Hodpedtily, B GR3:A04: :H@binant protein.

Improving Yield . '

Maximizing recombinant protein expression in E. coli can be assisted by expressing
the protein or fusion protein in a host bacteria with an impaired proteolytic system so as to
reduce the post-synthesis degradation of the recombinant protein (Gottesman, S., Gene
Expression Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif.
119-128, 1990). Another strategy is to alter the mix of codons used in the coding sequence to
reflect the usage of the individual codons for each amino acid in the host (e.g., E. coli (Wada,

et al., Nucleic Acids Res. 20:2111-2118, 1992). Such alieration of nucleic acid sequences of
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To express a protein (or a functional derivative thereof) in a prokaryotic

wo fRkdtdssnecessary to operably link the sequence encoding fReraioieases 1368
of the invention to a functional prokaryotic promoter. Such promoters are

€] onstitutive.or inducible S ' '
e B S v et
for gryarissteart srakactetiopirhgeyatie BIFpIBMIGTERERhe (3-lactamase gene
FukS8Queng©f pBR322, and the cat promoter of the chloramphenicol acetyl

transferase gene sequence of pPR325, and the like. Examples of

GO PSR I TR A TR P B IO g o
exam PRI P, GnkbdiS2004MBA30En gliammelty bk hacteriephagisfucthdtims.

A, lacZ,. lacl,.and gal pr ters of.E. coll, a and,the

el A S TS I £ S R ARG e vERO o
CHOd¢terimptrllyed bhBhoilusigind Stteptoleyoiivpsornaieliesithe RifQotigeloma

cel WP?@%@M%XYF&H H%Xt @él@é(:ﬁmgd%f;ﬁ?@'ﬁd }S%KIZ; g@&ﬂeﬂlgﬁzl)eurob Iastorﬁa
Cenatiempo (Biochimie 68:505-516, 1986), and 5 Gottesman (Ann. Rev.

cell fipgsespchds PR332, 1ol meyRiRAdaPerbparasiisiEigprier hpost-translational

prodeseialy otie£ pikAisedreguiies: ihecpies e eecal fariho sopraiiading:sitebinant
upstream qf the gene nce-encodi q LU .

send R el o PR PR RO LA ST P, pd yavines

ther@ody IniienotiblodBr36: 402H198%)steh sipyemiapeiniid aubserdinkahaythess in that

they PRI ERSSUAS IO RLpIBRS SRS ARk RIRteins expressed as fusion

proteins ligated into expression vectors that add a number of amino acids
to LPAseSRVBRERISNE A XA EYSIEIER HIRY BRRRIIVINY YRRt he
incdz@@ﬂﬁéqﬁ’@ﬂé” ad t@%@iﬁi@ehr&m ign Sleateay RhRraRULRG %Aame@fﬁea@@@igﬁm coding
sually, adopte three purposes: (1) to assist in the purification by,
for 3RS I R TR R O BT o P S RS A e hen
yeaﬁﬁxprgx@mtimndc(ﬁ)rmrinhrie@&m. dipo&@wom@mdmemﬁegan also .
proxﬁléé’@g'%&8&%&59@{%&%&%&&%@!”&Hﬁ%ﬁ%@r&&ﬁﬁ}ﬁ%_tﬁNA

cleavage site Is included at the junction of the fusion region and the )
strafggiesipiet IHtbrig THoBg aBRnptrifeaens e abd iedaomiiambsfalarmigs afich
can fé@%ﬁtmdq&%migmhf@@ww@& pitaEification ohtheps i@!i"v@&ﬂiﬁi&iitable

uch enzymes, and their cognate recognitjiQn sequengces, | ctor
for TG iy <t OB R RGP S5 A Ao AR B - o0
234y piethsian Typdedshusion, ¢XpsesSieih 30S6HE N ChIRE REEMXhuitz ef al,,
rmagcia, Bi I8, | . oy, K, .67:

N el S o
(In\(Rivpem &isiep, m&a‘qawf@qim].mmiﬂms‘@qmmmrstMam&éamr)
sigu(fg' = 155@6”?)%&@&@ 'MQ%A%FP&%&;&'&W used for expression of heterologous proteins

in yeast; for example, see U.S. Patent Nos. 5,162,498 and 4,546,082, In the ‘082 patent, a

gene of interest was fused to the S. cerevisiae MFa signal/leader sequence to provide for
secretion and processing of the protein of interest. Another yeast expression system is
described in U.S. Patent No. 6,183,989, Additionally, Pichia pastoris may be used to express
heterologous proteins (Cregg, et al., “Recombinant protein expression in Pichia pastoris,”

Mol. Biotechnol. 16:23 (2000)). Further, new techniques have been developed to express
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protein A, respéctively, to the target recombinant protein. 25 Improving
Yield Maximizing recombinant protein expression in E. coli can be

WO 25883y expressing the protein or fusion protein in a hothHERAS (IR

an impaired proteolytic system so as to reduce the post-synthesis )
Proteigs 18 J5HI T Bh e BmBmLke g}ﬁ%imt@%@r{f@mtﬁ%é‘mﬁ%&mw
301:5%?2‘?%%%%&;0%893 Enzyrﬂology 185, Acadelmic Eress, S?n II()jiego,
alif. 19-128, 1 Another strateqgy is to alter the mix af codo
e S R e RS T SH R RN TAA48 Y IOaT Sau e
exaifpicctieDaosipbikdichiactbetbst felgdity tholan¢Watialisetakd Mucteidbioglsseot
136 Fros el Brodo b - | i Red S
oo B e ok M TG RLE 6l SR Bionce
240366 By $in i DM A efhitmesisite dsnisdetoapianaiiprevienssastilasohapAc
seriWﬂﬁPE_MP,WQ@QI?@Q@W@W@? ﬁ&@'ﬁﬁ%@fh@ﬁiﬁ DSick HK@&NE&U\%; al.,
._Hosts Suitable hosts may include eukaryotic cells. Preferred eukaryotic
Virglogtd iendat? $67°Hexample, yeast, fungi, insect cells, and mammalian
celBihotiell vivp Anthinutiticue aitste . andseftul-oh arguaaticrcoalpattigtswith plant
include. a cells, gells of.fibroblast origin s as O or CHO-KI .
e B MR 33 B (o R g noatine
synthaye pieTacice Mheoladderfatpnagnah atigre st daltthinsloge tBRReamel interest
may}(ﬁeségar@s%é@ & RaReVHA 3alRMRASHIBE 8RUED RS IMR 3R % i i MRYm
provide better capacities for correct post-translational 10 processing.
Meother preferred cell lines that may be used for the expression of
Maireedimbfgntssgend@sdaehide other variants of CHO cells, mouse L cells,
BW5147 cells, and variants_ thereof. | eral, eykaryotic organisms.
cudh S s TR s R 4ol HEE B B Y R,
ma@u@b@sm%mgiaﬁ@mmiﬁ@aﬁmssim[acg@m_ﬁnﬁeﬁ@fayéaspmwssibn _
mart GRS ReY0E 8 gy Wilad Wil iR rwﬂteﬁﬁg?&t%c?@%ression
r

termination elements from the actively expressed sequences coding fo
of fRyRigBIgtReB i TIBE ML ed B SHALBH &M prbtificd? ity d i RshiRRs28F0:
whigi G@iasbylistoryeasiiare igfasitd e dinay vk kBl eapdrdeigm tables, and
Y OMEdGe Seenaes conalsn.Riavde s il fenseoions)

. 11
ontro alS. A numbper of recompinan egles exis Ing

NateieG3§:BiOmotbrMIG0E (Ean farm bigh CUI NEMBEr Jolad ATidS3yhiker BeEdan
madifizEA {omPreater LA desiad PERIERRINYaaS I ESRMRIGS RS from

vectors suitable for expression in S. cerevisiae include pYepSec! (Baldari,
viraéfegtllﬁcgg-;z}eﬁm Horgxmgple, commonly used promoters are derived from Simian

Virus 40 (SV40), polyoma, Adenovirus 2, and cytomegalovirus (CMV) viruses. Preferred

eukaryotic promoters include, for example, the promoter of the mouse metallothionein I gene
sequence (Hamer et al., J. Mol. Appl. Gen. 1:273-288, 1982); the TK promoter of Herpes
virus (McKnight, Cell 31:355-365, 1982); the SV40 early promoter (Benoist ef al., Nature
(London) 290:304-31, 1981); and the yeast gal4 gene sequence promoter (Johnston ef al.,
Proc. Natl. Acad. Sci. (USA) 79:6971-6975, 1982; Silver et al., Proc. Natl. Acad. Sci. (USA)
81:5951-5955, 1984). Alternatively, promoters from mammalian expression products, such
as actin, collagen, myosin, and the like, may be employed. Régulatory elements may also be

derived from adenovirus, bovine papilioma virus, cytomegalovirus, simian virus, or the like.
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234), pMFa (Kurjan and Herskowitz, (1982) Cell 30:933-943), pJRY88

Schultz et al., (1987) Gene 54:113-123), pYES2 (Invitroge i
wo %gﬁ/(ﬁ?géb Calif.), and picZ (InVitrogen Corp, San Diego, C%%f?{ﬁg&i%}mﬁs

Expression vectors incorporating MFa (a-factor) 25 signal and Jeader
e R S R e e e

reprEMAIBSadANEREL sOmaKampRIBiGeef thdgRaenubinss 562 doduard. Of
546,082, In the. ‘012 15’

.. 4 tent ene of interest was_ fu

i AR SRS BREAT B ) Cro i i
temperetEssingrofsine @roteirepistdresivitipisthor yeauthisgs testionisystahias
met%%ﬁ%it}@ i@d&é-ﬁ%f@gﬁd}l%f rb 839 3P 1 Al QA DIt RASIONIRBIAYe use

e used to express 30 heterologous proteins (Cregg, et at, "Recombinant
of ewirapeHcacprlasR RaR PR Y PHEEARS Willoln BiRIehivtiurs 2 STprRefe  esion
sufficiiher anewdechniases JrieDeamdsayeloped to express -44 WO

20051030931, PCT/US2004/031368 rgrot?ins in gye‘ijlaségv'th am
O

urh TR G T R IR R ESIC =P e gpiaped to bo capableof
dire Stk b2p4s46 1 2008) huicinathigreinboditheint 2 thatprdwice b ftipe(ost tisaye-
spec?ﬁc%ag&&%%&deni%i@gggﬁﬁuéd for.example. e Luss0rEila, ANae sk fiso

Including thé met scussed supra. Using insect 5 cells as hosts, the
prompfssoisRindaibe Hurterssiie giasa promoste pel@dd PRusHnes Dev.
1:268C1975 9y di4 23t AR rb AR 3E. 2 Celinmaynalsache sesh Aenetiphwish
_vectors such as the pAc series (Smith et 3%%4 t. %el;!olf;ioll 3:2156-6?“[, .
43:205885), BIAHLFB LB RIS R BUMBEACOR RIS 017 5B 7584, {(Winoto
and Blatineed $1989) BB Od.Will2ed 35 Bastsi and.ddatd) Seld)381728s740; Queen and
compati it ells are avail iflo
B L B A R B S SR B RG R  hey
prorapigpblyadenyiatiés Bighislanddisnpesn Applivating Rublicativafim $ffnetband

pandRAY%-BRSXRTSRRRR RtaRiSMPIAN(1eyS MEERONBIRY 118 IR PISSRMpmentally-
vector into their germ line. Mammalian Expression Vectors 15 In yet
re g St P RIS AR AE PR e R R %Pm@?n%%-éﬁf?ﬂﬁgseﬂép&wgggg@mpﬂ

and MAGhMali a8 IS ¢twinDer BT B el phe ssioiny aotoprohesthrs (Kiesdband
expressiqn.in n@@ li ells have recently been summarized
Gmf& osI o?%rfcgt,' 'r%]]%s?jrb ind expression of foreign genes in mammalian

cellBrefBinié chikvinatic pR6R)IdY duds2 Gopegmapie S840, V0, PiHdA-fig0, PKRC,
vacORIEBYRSQIPOLAIe A Y FeREE NGB EERIIRES NG IPEl AN HRWBI Rnown in

tables, and 20 figures.). Examples of mammalian expression vectors
the %m%@@ﬁﬂé’%&éﬂl gnm@gq)p 19:265-274, 1982 Broach, In: “The Molecular

Biology of the Yeast Saccharomyces: Life Cycle and Inheritance,” Cold Spring Harbor
Laboratory, Cold Spring Harbor, NY, p. 445-470, 1981; Broach, Cell 28:203-204, 1982;
Bollon ef al., J. Clin. Hematol. Oncol. 10:39-48, 1980; Maniatis, In: Cell Biology: A
Comprehensive Treatise, Vol. 3, Gene Sequence Expression, Academic Press, NY, pp. 563~
608, 1980).

Once the vector or nucleic acid molecule containing the construct(s) has been
prepared for expression, the DNA construct(s) may be introduced into an appropriate host
cell by any of a variety of suitable means, i.e., transformation, transfection, conjugation, -

protoplast fusion, electroporation, particle gun technology, DEAE-dextran-mediated
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Nature 329:840) and pMT2PC (Kaufman et at (1987) EMBOJ. 6:187-193).
For use in mammalian cells, the regulatory sequences of the expression
WO RIHBIEP often derived from viral regulatory elements. For‘é‘k&%ﬁ@‘f‘mn%s

commonly used promoters are derived from Simian Virus 40 (SV40),
traanettgiom&pﬁﬁeﬁfmnuimbﬁm@@@mwalp%@(mwmmai@cmefmﬂ@Bke
SuitSHEYRBALEMOSES NEL d xRS %&t%?&%@%ﬁﬁﬁﬁ%ﬁﬁ%ﬁ@k etal.

metallothionein | gene sequence ( H er et at, J. Mot. App
(“Melecpiapgloninggp 7y Lmv@rmlpsmw J@@ﬁf@@omrﬁglﬁfﬁemdﬁ%r@éﬁﬁbomwm
200 @1 &%@:%@%ﬁég@iﬂ%%f%a@gﬁﬁgmtw(wew iata NMW®e medium,
on and the yea enes ce prom
R S A R RN S G A g
resultt at tRrpomdNetibrAdacdrBein (f$A9ra0, 81 hden85hsrd@B4). Alternatively,
Promple LS {ialE ATl L eX R UON BIOdNC AL A OEHD GRAAS

myosin, an e, may be employed. Regulatory s may also b

knoyatwedefebitiedde tinartizndbyther pepitssribod ﬁ@éab‘}’tﬁﬁfégeﬁ@%l%u@‘lrﬁﬁan
Sam¥Ffbsic S NS BBE or ARsWHE) 2003031 F6t3 AU 2003 4R6Biology,” John

Transcrlptlonal initiation regulatory signals may he selected which allow

Wiley s Somss LT ot 66 AieH s IR Xpial bR P GERE°dB URR BT Bin
inclidinp enhtednf ﬂguﬁeafest aigeregulatory signals which are

el SenRIve tha‘n%%éi% NG SIS fﬁ]ﬁeé%gn 85%8” can
be repressed or initiated, of are su ject to chemical metabollte)

exm@gwaﬁmiom@g@&v@m@mwm@e@@%x mseuﬂéaﬁyemnmfwlﬁeq@ﬁré%egmfe
the fHRiBIDOA GHEARGIC-HEIAI IR AECI0 RRna e tegiRBs: b m%emgaé gene

include a promoter reglon sufficient to direct the initiation of R
that gprpdes fseloriehle Brbs AR Erfsriitfane /P SRpRIQisshis eerere ol tpdyqsd into
the K@SigNRAIMpeRRRRNEnefoiliiesing Rmessiancoktie makiaiciacliste those
referentially in a tlcular ell t i,e., tissue 10 specific requlator
whil) SR d B e M eSSt R A,
glyphoatotend m@lwi@&h Bllideiespitificedingrairesetiblotaa(Rinkerbedekooed jnto

a hdSISRAS IR sahn Yok ok Mmﬁetﬁng&ﬁ@ REQDOIRERLE o ¥AREANELd on

Eaton (1988) Adv. Immunol. 43:23 and in particular promoters_of

a SeRAHEEER0 SRl aﬁhiyrt@éﬁfpée@&mﬁl(@ﬁnﬁaﬂﬁma% ncleifaid ppadeydentified

by @MB@M@]&?Z%7%S Banpsjicinabrid e el tdBR rhdikelupe vilnshhive,
h% tlm Slﬁ Cell 33:741-748); mammary gland-specific promoters
wi Bromoter: U.S. Pat. No. 4,873,316 and European
Apﬂhcﬂhmﬁh@ﬁmm NoD2BY @ﬁs)seandlqgancde“asespe&zﬁimmﬁth@te rs

recnBi ShAlctHIRPSHRREE A3 MreRtdl DRVRIARmeR Al COUlRIET the
promoters may also be utilized, for example, the a.-fetoprotein Promoter
codpg afﬁgé@nce may also be adjusted for the tissue of origin of the host cell (see,e.g., -

Plotkin IB, et la., “Tissue-specific codon usage and the expression of human genes,” Proc -
Natl Acad Sci U S A, 2004 Aug 24;101(34):12588-91).

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture,
can be used to produce (i.e., express) the protein of interest. Accordingly, the invention
farther provides methods for producing the protein of interest using the host celis of the
invention. In one embodiment, the method comprises culturing the host cell into which a -

recombinant expression vector encoding the protein of interest has been introduced in a -
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and Tilghman (1989) Genes Dev. 3:537-546), and the routine box

promoters (Kessel and 20 Gruss (1990) Science 249:374-379). Preferred
WO REBABHE plasmids include, for example, SV40, BPV, pMAMSGEESHIRRES 1368

vaccinia, 2-micron circle, and the like, or their derivatives. Such plasmids
suitabie mellmeudh hatkie proiotdtintarestas. piddadd/\bnid.rSyrbp piOREDP Fe
skilll%an' gro ch, In: "The Molecular Biology of the Yeast Saccharomyces:

Ere &/c e and Inheritance," Cold Spring Harbor 25 Laboratory, Cold

SpNrgiartraratrably axBeasion YSEasBREAHIGEN 2gepoguopding ggplypeptide
of irRRUR R o G EHEMAIR! TRAE e 8r3RrdPrd 83Q1dyaniaispiss Ggll

Biology: A Comprehensive Treatise, Vol. 3, Gene Sequence Expression,

encosed galpentideda qifier ppolssrotis ol eYEBF IS RelSthe vector or nucleic acid
In Vinelgeite-fiphitalaingriaastaiastruct(s) has been 30 prepared for expression,

the DA conshiclis) may, be intoruce i, S0A0RIRRIALe oot ol B
any of a variety of stitablé’means, 17&., nstormation, transrection,

assegiiyudaticryprossiaplastoiuiideyy el éotio poratiomspepticie apdrireashtiongy,
pnRFAEextran-mediated -46 WO 2005/030931 PCT/US2004/031368
transtection, lipofection, calcium phosphate-precipitation, direct

miCrefHERERI A tERS FRE PregHesER S IBNBEPIOF i fagmRils g Ben provided -

with eEEDBIE Gl giRO Shaelsnesinbeiasinil iSetaianicaidadncodigl arpuane of
- A Latg)rat anual," Third edition, Cold Spring Harbor

. . Cloni
ntefey aélrga %?9,“? (?f)a.l ter the iitroduction of the vector, recipient cells are

‘grown in a selective medium, 5 which selects for the growth of
TreXECIQE R IRIRG cells. Expression of the cloned gene(s) results in the

production of a protein of interest, or fragments thereof. Other suitable
- expressisrpesiieni st Bohs proRarjtettRsekarhbtivresrsignd eaptain a
therlfmw&lﬂg( effecH x ' ﬁﬂx&ﬂréh@f iﬁtﬁﬁ%;%fgafhéfa\6£%$6ﬁaﬁﬂ%i Eh%ﬂ&[ﬁi@f&sponse in
manuals such as Sambrqok et at, or Ausubel et al. ("Current
o OSSR PRI A WA SHRG 608 B eyl and
expantise Imfahe huadttpmmi@ﬁ)hﬁmimmj!st@iega:hce@mﬂmeitiemihdt}qc irtbkupkrtiipaay
con E%‘H'Q&ﬁg{d%i{&i %rct?e*?r'éﬁg 'S?rfhté%@ﬁ&%%‘?‘ﬁ?@@&@%&a{g&t{ﬁe‘ﬁ

{%_ni@sj%hysicai
nown t ependlng upon the expression vector and transfection :

condifirnitiaeaisads sreighi Shealvmiet ohthe Bentnaal naghieotrensrasghtherapy
(if JRNYAHDIBURAIF SSNAMRLa B PIReTke fabHY PdSRlechRSAINBLAA Bose of
oSSR RIS S REchabe aler (4 chetnce G atuboie),
gendrtdiieprefisedatitahleminker doschidkethoidedual components or combinations
thereof be used, that is, the highest safe dose according to sound medical judgment. It will be
understood by those of ordinary skill in the art, however, that a patient may insist upon a
lower dose or tolerable dose for medical reasons, psychological reasons or for other reasons.

The response of the patient can be measured by assays well known to one of ordinary
skill in the art. Such assays can be employed for measuring the level of the response.

Other protocols for the administration of therapeutic compositions will be known to
one of ordinary skill in the art, in which the dose amount, schedule of injections, sites of
injections, mode of administration and the like vary fmm the foregoing. Administration of

therapeutic compositions to maramals other than humans, e.g. for testing purposes or
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which confer’resistance to drugs, such as G418, hygromycin, neomycin,

WO zﬂaem%g xate, glyphosate_, and blalophos. Nucleic acid encgglﬂgﬁﬂm 031368
se:iecta e marker can be introduced into a host cell on the same vector

veterfd) AL EALRAING RS PLOLEI AL B30T AR DRIV AMICELL AR B0 o

separate s Stably transformed wi e introduced nucleicacid

desciglgsl Bbafentified by drug selection (e.g., cells that have incorporated the
selectable marker gene will survive, while the other cells die). In other
embodiments, the DNA gene sequence used for expression of the
inant product may be adjusted for the preference of the host

= ,0‘);"—‘

1 SHEPCE1

 Srud{WERNIRN, such as a prokaryti o] eukarti host cell in culture, can be

used to produce (i.e., express) the protein of interest. Accordingly, the
invERtGH®30 FopIREsDFeR b BartaIei O PatigsHs B Tg arecp etedfrastdntelet
gradelsimgifiReIOsIERllp Ritihe, Ivention.-iaane amesimanisihe metrdaughtin p,

comprises culturing the t cell into which a recombinant expression
R e et s e SR e AN

lmpﬂ@@ﬁ!@@ﬁ@@ pRGTBSREOUI03 TR6EsE '@btmmépliugfmuw _(lflai Thedhr o1eds)
16823 40tetest {8 RLaqy gﬁﬁkuﬁgﬁomx@&wﬁ%ﬁ&% 8?%.%&1@%(8’1& B6.2r was

Vectors, or preferab y'expression vectors, may contain a gene encoding a

studigghpssehivad bsiantedasnsurnmaselsydienipl protenyidunes thebfrommmyaizaséons

that IRIMBIOYRAITXIIRSEIHES fREQJEIRRIYRARIRIT SithEL MRIRIOHEPbS B-
eukaryotic cells. In Vitrg Transcription and Translation Proteins, protein
cells ﬁ%‘gan ﬁf

ally inereass i Trg)! SR & R EPEREE M RELEnshftant cells

inhibétiadmtity: of Arceliqdrpesimeniarifolowied Iy dm i Ko (SR §ATOF0EBYS);
I ation; D CCli 0 The patient's own cells can duce proteins
Mo L R R SAN I AR T
rejectipicohiiraanrHessefshibtisd epldoriBgelie ghrasplanttirest 660 1é6-65ed

(19983 BpRNAMREGNEL Healrnaml of-tae Ratislt kB Ihe cemprgsitignsused inved,

the Present invention preferably are sterile and contain a
182(4): 91522 (1995)). :

The NCI is currently conducting a Phase 2 trial of 1d-KLH plus GM-CSF
immunotherapy following chemotherapy and Rituxan® in patients with mantle cell

lymphoma. They are evaluating the effect of Rituxan® on the ability of patients to mount a

.. T-cell response to their idiotype immunogen. In addition, recent pre-clinical studies in a T-

. cell lymphoma murine model were conducted at Favrille, Inc., utilizing genetically B-cell

deficient mice. In these studies, animals that were treated demonstrate an enhanced
protective response to Id-KLH in combination with GM-CSF. In these studies, immunized
mice developed significantly fewer tumors compared to KLH/GM-CSF treated controls. In
light of these observations, the study below evaluated the combination of Favid™ active

immunization with Rituxan®. Patients in this trial who have relapsed or refractory grade 1 or
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therapeutically effective amount of an active substance for producing the
desired response in a weight or volume suitable for administration to a

WO pifdRe%Fhctors within the knowledge and expertise of the hB&KA/S2004/031368
practitioner administering the composition include: the particular condition

2 foliwgriheanbamnfolevingy nhthenprivionheeyatdmssd fdlonnp Rilunts®,
werPBNEI6R! BALORAIHAN, NG RAlGARI eIl dRp @giration of the treatment,

the nature of concurrent therapy (if any), the route of administration and

like FHS BTN fa ctlyaied éh*kﬁ’o Rabals SeedordinRisrABiR s

FavRitangd mﬂma&dﬁaﬁmdmﬁhmmﬁ@mmwaeaadwﬁwmm 8 ISLH and
a maximum dose of the i dual corgfonents or

e rred,that div

LS e e N e
memudimeamgtqsﬂigmoduwdmb/lﬁaﬂs amdedtasd by divobmaiordiihRitskith®
was g/, however, thqt a patient may insist upon a lower dose or
tolerable dose for medical reasons, psychological reasons or for other
reasons. The response of the patient can be measured by assays well
St one of ordinary skill in the art. Such assays can be employed for

measuring.the level of the response. Other protocols for the

admini '8t therapeutic compositions will be known to 30 one of

Ording ki1 #E‘(? 135k “@1 égcﬁébﬁh‘é?éﬁ SR ﬁt 53508 o“é% Jesiang.
sites of Injections mo dmlnlstratlon and ﬁ(]e va ﬁom the
patlmfégewj ‘A@hﬁm@sﬁa@bﬁa@mm@mpe@@@@@mmgnmswm9@&@%

CSIt %B%&Qﬁé@rrﬁﬁm%ﬁw&%% or -48 WO 2005/030931
(L‘EJSZOO 4%1368 veterinary therapeutic purposes, is carried out
Rafets AR ek arle iRt ROt Hewis Hos apbolessehalamifisation,

imnﬁxﬁxﬂmml@fﬂic'laleﬁimeﬁﬁaﬁbﬁ aBrﬁe|bMHHe%&tt€ﬂ§lR&|@ﬁaé£BﬁfﬁﬁﬁiWM’ﬁﬂ0f(bnly

atlen c{% aﬁ{& c%lles USI aS&euﬁ Blrgglelgl ctlvergent
P uto eousci e|n ationa e xan % iS approve

monﬁemmbmrﬁicpanenmmﬂetaﬁgé@@meﬁnmmﬂbw beey nafdet@i)fwﬂi‘culampted
as staBPOnRGaHMe . Bselh RRNTIRIAN S MRRARNA S 888l Mﬁl@ﬁ&%g@nﬁfer

et al., "Rituximab chimeric anti-CD20 monoclonal antibody therapy

arc}pgp&‘pgggpﬁq Sofamre DhthBRigitaicsyehiamty begpeh gP{dnanB” grﬂﬁgggtologxcai
respseaimedieProgeastt, thd ﬁﬁﬁb@ﬂ@uﬁwﬁkdﬁé&h%@a@?pﬂ s déﬁ@dfltreated

o RN R I L L P ST deR v
addmmm&um}sbe prepared from remaining tissue samples to estabhsh the presence of a
t(14;18) translocation in the tumor preparation. Shouild such a translocation be identified,
subsequent assessment of the occurrence of this translocation in peripheral blood
lymphocytes may be performed. If greater than 18 months elapses between biopsy and
therapy administration, or if a patient begins to progress following an initial respbnse, a
second biopsy, core biopsy, or fine-needle aspirate may be obtained to confirm molecular
characteristics of the therapeutic product or to determine genetic similarity to initial tumor in
patients with tumor progression.

For entry, patients must have at least one remaining bi-dimensionally measurable

lesion measuring at least 2 cm in each dimension. CT scans of all lymph nodes was obtained

at baseline (as close to Rituxan® administration as possible but within 1 month in any case).
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15 that induce strong T-cell responses, such as Id-KLH plus GM-CSF,
depleting the host of B- cells could actually increase the T-cel A}
wo %?lﬂé%l%?% ogen. (Qin Z, et al., "B cells inhibit induction of TSé{(ﬁ%‘l&%Off%tﬁ68

I} dentt ' ity,” Nature Med. 4(5): 627-30(1998); .
e L ot S el b e K hlaonian{ e obened
and pibgrivedted arajdetioncofishidindédgreiftw by mice lacking B cells,”
Tran Iﬁ%i@&sﬁ%&@?é’@@@b@h?%@ﬁ%@ oF RGN, z&%?e’ é@%@;ﬁﬁ?&“'

T-cell'priming in B-cell deficient mice,” J. Exp. Med. 182(4): 91
follopyesbapreptimatadyl fsnskelainy By Aduetihly subruisaco s BpBIIY KENSISE

treat@bhtC Shatibmewnp thesaRyfel euRaseier ot rrapy BOd IR BEREU N disease

atients with mant I ., They are evaluating the effect of
cou A ot A (TSNS S T RSB RE GG ot
and fkotyypesith mombg provideddbitio iy vesentepidealinictdistusiasdpresforc el 1]
eIRBR AR MG 9 Ville, 1pge utlizing. ..
paH %%netically B-cell de ig%%g%ﬁéé%ﬁkh%% g%l%%i?@ﬁir%aatfgnt%aﬁagv%eer%al
monijering etfErgRS fsronss Srimarebendforeld roeppaspdin Seronl dakitigidtypic and
anti-ROARIRGBIY Witk GM:Ceafrdi RG2S LGSR I NERZRd IS CRYEIORS and
befesl(%nﬂ}lhc{gntié[;wer tumors co? argéj to KLH/GM-CSE tree}\ted controls. Inh
o fight B the EUBBNEIMNE, Wre'Sdrdy vine fhe s Badd thamistation
Idiotppé-epdcifivad i ispacifizatibenadiin RTBRMIC wBa tityat b mndais FERRMR0
&SRR AL RTIAP RSB .49 R 2905/ 02003
Samﬂg CTIUS2004/0311368§%8%% £y a??%,‘f% ogh'u’g o‘i?o‘?/?/??n‘g% %ﬁo‘?ﬁ%@&%‘if gpd four
weeky o Inmiee Brapaepistnawiiy Rdlikthspy were eligible to receive Rituxan(r)
Drugpusfiaviedibh and GM-CSF. This protocol was to evaluate the ability of
patien@ reated with Rituxan(r) plus FavldTM and GM-CSF to mount an
immu (humoral and/or cellular) to KLH and 5 their idiotype.
Adglit] jective respag rate, median.duration of response and
e T RS SR 7 o0
infusioshashosdion twithe Raehesn (sanaswancte thrStudyBe Sigaclibitg S eiral
supplieihyas anRiTRRalePRLinalg-arm Phase Il study-designed to evaluate
whether patients treated with Rituxan(r) can mount an immunologic
respo MM- CSF following shortly after rituximab
treat Al pati had a | nqde hijopsy to'aftain tissue for
mdﬁap?ihgﬁ gal%% IBC LCS Wert nsu prﬁgcp byq%vrme, fr}/c an% cgan approximately 8
weeks following the completion of Rituxan® (as soon as permitted by the completion of the

production of Favid™), FavId™ was produced in part according to the methods set forth in
PCT Application No. PCT/US01/25204, entitled “Method and Composition for Altering a B
Cell Mediated Pathology” published on February 21, 2002 as WO 02/13862.

Favid™, I mg (0.5 mg of tumor Id protein conjugated to 0.5 mg of KLH carrier
protein) and 250 meg of soluble GM-CSF were selected based on prior clinical experience
with similar treatment schedules and doses. (See, e.g., HsuFJ, ef al., “Tumor-specific
idiotype vaccines in the treatment of patients with B- cell lymphoma--long-term results of a
clinical trial,” Blood 89(9):3129-35 (1997); Bendandi M, ef al., “Complete molecular

remissions induced by patient-specific vaccination plus granulocyte-monocyte colony-
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15 immunophenotypic characterization and to provide material for
eneration of FavidTM. Only patients with Grade 1 or 2 follicular
WO ﬁi’fﬂ“’f?)?ﬁ& whose biopsies were found to express monoclon%?gﬁﬁé?:(gmn%s
immunoglobulins (indicative that tumor has been isolated) were accepted
stimulgting fieicandidetdyniRbomaTiAtpoMpdy Sk dUdpeheidRYihdressip Moen el s
“Idid g HAGRSL TR nANER YA AURO SRS ROBM P kihRMpLeTTR) iRaBY REspbias
be used for in vitro immunological 20 response studies to detect the
aftor igieloge emM L RO HBEN G LT INLODSN: SAERAF B FbALs or of
subctitfResengdied dympveyiashiGvh-OSF peliphecdvidodoiiaiteionce a month
atients. In. addition, A may k red from remaining.ti
for s AL e B R o ot o) B ALY Subcutancous
injeqbimplraticaysShiboidre reiclaRashBib sdaoipbe Adbalidei F dnisstepfetere also split

(1253558 éﬁ%&?&mﬁgﬁaﬁuf e PLtisransIAc AL ARk iR RErINEA RIS

lymphocytes may be performed. If greater than 18 months elapses | .
closptnesxastoisy e Fdpy Qavinneesoesitss rePpisifift faginietgon sites
werd¥Ogtass:ioleying apdniial responseniticesandiismsy, core biopsy, or

fine-needle aspirate ined to confirm mqlecular charagteristics ,

o T AR SOD o o A AT eI A B AL PPl
inveitigptatianisewithitlsoroe pregressio ha8obeor eifmdpimistersdhy Sidpatisitor their
desi %é%&fb%ﬁ&‘&iﬁé@&ﬁ%@&&l&i%ﬂ?”y measurable lesion measuring at

east 2 cm In each dimension. CT scans of all ymph nodes was obtained

at BashleeRE e sersRimzanenriRhmad &t seukdie adinsiian 1

appralRRR. IPARYGARE) cBRNED 130ABVER0 90 €k R UBROMISSH3G3vReped
CI scans were Qbtained every 3 montﬁgl thereafter. A second original
MG STS st AR iR U R S £ HA AIBSERRantral blinded review Eligible
patien{3)reutlived ZSyee ByorddisicySrbéd b pbafsesimdese of 375 mg/m2
followed approximately 8 weeks later by 6 monthly subcutaneous )
FaViientsy Bue- wsEdageudingiesthe sehadidanlingorgiaoty Eobep e rpition

of 492 adaskel RieotessiRllisarRes: coMidaQnbmivueaghtedm M
GM-CSF treatments every other mopth for 6 treaéments agd then evebr}{:3 3

plus BtHS A3 HTIET 18 /0RO HESATEH S B SRSUSTUG T HLLBA S

toxipigfientsinieiy Fignifiotad dlessdpfogrtaxicityethrivingioterthaistudith Rt atgi-
had serial nitoring, of jmm C

Cancreérgﬁ one %’s)ﬁ%)lgrrlusngv %%’1 fi 9%%?%?/ p’%cg aB ﬁ%lgla(? i%é B}gﬁgﬁ g@ﬁéﬁé ?/V%Jrllezl%{s%fesse d

progrensiveatisphes Ghiamishidaya sentsugsriorterRrdSaiid) Ani-bShicEarRts

everyDILT MoliBAHPe Heanhkalshuasks dodgwing e pehird heM Waaldenlence

diotype-specific and KLH-specific proliteration of PBMC were also be
of disgase pregrsssion. Assessment of tumor response was obtained by CT scan at three

month intervals thereafter. Safety assessments of all patients was made at least monthly

during study treatment and at three month intervals thereafter while on treatment.

1

Study Population

(1) Inclusion Criteria

Patients were at least 18 years of age. Patients had either relapsed or were refractory
following chemotherapy or relapsed following Rifuxan® treatment. (Note: Rituxan® may

have been given as second-line therapy following an initial response to chemotherapy or in
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samples obtained at baseline (prior to Rituxan(r)) and before each

FavidTM treatment and four weeks following the completion of FavidTM
WO 2081939934 5 Drug Administration (1) Rituxan(r) Rituxan(r) wad&S0Pped #)368

each study site and was administered as an intravenous infusion
combémtivmiivightohtmoprokaginseial dirrery Webrirdistasrak Ratipptsgariberigudy had

a tumOF RUSSDISHR @iﬁ%}b&%@m WEREH iRb AR IRuSRM wAQ 49diB OdMeARGIso
GM-CSF FavldTM and GM-CSF were supplied b% Fauvrille, Inc. and began

had af le3ston addifianal RdIReRSIRAMHES AR EARBIEESH BrRAGM SPehLuBEHSS
TheyRHikeR i thens arpletionlsf dbefipied peiian of Eavidduia}y. BravidyMphmsa

duced | t, ding to th t t forth i T Applicati
O R R A R Ao o e AR AT

- counP& <Rt thtediatedaPath IOt wimlitidivets witlretsatentha 5.900 byawhvcytes were

of , nconi 5/
R R YA T T v a0

AST gafbtleh Ipusbanch pivet Qiktcapesyl e AEROTRAY apffsraalimlgss than or equal
to 1.560@gules and doses. (See, e.g., Hsu FJ, et at, "Tumor-specific idiotype

B R RO T T

‘chenmkhéi@ipnop letermihleepyariueRitssion; [Biltoydby patidhtspeeifidor treatment

. inati - - - .
o R R R DR R e
at initjpl eplapEY BAPlE PO IUERAHE SIMER) .(,3)'R§i8fy%@¥%‘é%&ﬁé%ﬁh?ﬁlﬂ§ﬁ1&‘ﬁf

befordVEIPHTE IR REAR Qi LW pESRRS HaH BRUBE RS DONSasSHplies ighcsianey
chemotherapy,” Blgod 94(2):673-83 19?@) . Patients r?ecelved a
had RS AR RS AL AR RN O0h (BN E ST PO THE0 R S SAFRELSh

immsiiesporesia manty Mhigh-dosaoatiids,AH2f (10 secph2se pricy ol GbHGSE ()
lone, was_administ e injegi A i

they B s PR T e B2 0 B e

HIV pesifiyection thite hatheeipre man-ere5esrd dissaya & thelSzrhitma fhjerdisn

comPRAsaPp&iet9 HIRcB¥AeL gltesot BienkhavicOPb DA kibIfGi ORoRERR Bl
_possible. The injection_sites were rotated between the upper and loywer

Ol R RS DB o P S RIS BRI SPGB ot

infedlieass sadiypediafimac abiok, pritcipalniovesiyatorstsitedoutdn dbave

com RSl RIS S R S BRI RIRHEShRY (8 ARHRR At noma

carcinomas of the skin and in situ cervical carcinomas) unless in remission for greater than or

“equal 2 years; (12) treatment with an investigational drug within 30 days prior to study entry;

_ or (13) pregnant or nursing women (women of childbearing potential were advised to avoid

becoming pregnant while receiving study treatment).

Patient Enrollment

Patients who were ready to be enrolled in the study were evaluated for eligibility by
the investigator. Patients who met the eligibility criteria were enrolled prior to biopsy and

assigned a study number.
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designee following appropriate instruction. Possible GM-CSF toxicity was
wo AR, and GM-CSF could be adjusted as appropriate. Pafig s W& Sizes

observed for adverse events for 1 hour following FavildTM and 15

GN-CSF Day | administration of each course of therapy. (3) Outline of
SHHEF-ProCERE PBINEIHRD Assessments Patients were treated

acEbrdinglyostha:seihetd oot iveddSlow. HoliowiFgpoamshstideclaftion of-
HelsiiiP é(r% %@a%?;@lgﬁﬁlg%@B—'tf’%m&lpcﬁtﬁ%ﬁe&%y&%?MPQW—%stimtional

ns of Favld plu I

Injectio s GM-CSF over the course of 6 months unless
Revigye Boords dWeitiane desesl infaresd geassiet 57 thgistidovansliainediamatinatients
befofd $RGBRIPLPBERR QRORAMENGdRISFRNTIAN X4ih QIRah ANtic EPRESIHRBEYNen a

Patients who achieved an objec%esgonse (CR or PR) or lacgﬁ%& al
COPY RS SR RSSO PRIGHEH BT S 1t R RBET EEL T d R tptiona

ReviGMVBGSH fréatimenidliayeryiatbamnsmdih OnGimrdimeniearid dlapeygr iy

comf S HRIQY i%g%%&%%%ﬁ@@%a%n@iegn%%t.%fadi%%@ﬁgﬁ{é’%ﬁﬁé B th patient's

Asseéssment 0 espobnse was obtaine scan at t
datedriigniptinta/bidhp simaue Safelydapeudoiitts staiiogatensthvasinade
consahieBaEMblY: duning s dreatmantand:atl SR, MISMAIS! research -

thereafter while on treatment. Study Pqpulation (1) Inclusion Criteria

officp sherrdniisndual RRYEFEEGEICRT age. Patients had either relapsed or

Evalwelenroff Reipons30 following chemotherapy or relapsed following
Rituxamr)rge%yﬁggt. &Noigée%i}ﬁé(rﬁn(r) may have been given as
second- ine%mp%%%vmng-arﬂnitial response to chemotherapy or in

'5%8}/95189%49 %Q%ﬁiloﬁéé,T AH:%%Q&%Q%&&&@W@AH@Q%} }Qﬁ sed or refractory
chemotherapy for initial therapy of their disease.) Patients in the study had

diseasqdnbreite S85iHIeOF BropErion pfelivisel faunchlirapsriitriBptizal were
evalaaad al€TIpatienisl plsgiktexaipatbeactaskditional kiim ensionahiBsi@breatter.

measuring at least 2 cm in each dimension. They were,suffering from .
A s e b e B e BlHe T gl S g
All Ipiapbifiodtionkrevithlaabst o trshioe sidtindl $EEDEIrpB0ndnds2 Respohatevas

repo%%%ﬁn@%%u}?ﬁ%% é%iﬂeg rf&%ﬁxliégl %&9@(@@&4@%@&5&% XV{tEg%% or

es were excluded); platelets greater
complsts BOMPRFAZ s EMiRREb IR HisRefs! @é‘g g disssT @R dr
progh@Ssi B AkAIse Iy tes B¢ AHASY N sohRe HN ek RuIchaBERTN TS *RepdRaT &1
e R S S s
J.Clin Oncol. 17(4):1244 (1999)). Any objective response (CR, CRu, PR} required

confirmation at a minimum of 4 weeks later,

(2) Immune Response Evaluation

An immune responder patient was defined as one in whom a humoral and/or cellular
immune response to Id-KLH was demonstrated on two or more occasions.

(3) Humoral immune response assessment

Serum for antibody levels specific for idiotype and KLH was obtained at baseline
(prior to Rituxan®) and then again prior to each Favld™ dose and at 4 weeks following the

last Favid™ treatment. Serum samples were labeled and stored frozen until requested by
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chemotherapy or chemotherapy plus Rituxan(r); (2) they had more than

two prior treatment regimens (e.g., CHOP plus Rituxan(b is one treatment
WO ZU5HIER ICHOP followed by Rituxan(r) at initial relapse equBfsifiert0+/031368

treatment regimens); (3) prior fludarabine less than one year before start
FavridfeRav|drenecthitm ersteppratictingyvagaigrbhid thuth &s0a0g rishbeyinssidisiype
by gfhey 15 had prior tumor-specific idiotype immunotherapy; (6) they were

under 0|n concurrent |mmunosuppresswe therapy (high-dose steroids,

etc.); ' : 1 ilatas SRRy they had a known history of

&%ﬁ%’? LR @?R%a' 'éﬂ"%&%?%aes?;% Do St e e
Ritucar@proxhibenl qpalimprarto eaobtRav i dastisndas thmeg k€ ©RGBying the last
pavxwggaaql%% E@% qoiQlLis g-’a%e%'m&a)em%éﬁmg heait Eﬁﬂyr@d L, 5UNRe.

uncontrolled b rial, viral, or fungal infections), or other con tlons

Ceﬂwwﬁqﬁ@bmﬁmﬁﬁ@m@w@ﬁW&eromﬁxfém@ogﬁmﬁﬁgéwmg

stimPEAQE igigati R shé Liddpovapalisnanmidisyeluding nonmelanoma
carcinomas of the skin and in situ cervical carcinomas) unless in

r greater than or equal 2 years; (12) treatment with an
inmﬂgﬁ@mﬁs@wmhw 30hckaydypite ratal skdxd'gnismn;d W@5ntrare(bd} infusion
oncd Y SARRRLOF DULRING W%Eeeé‘f@”/‘sf’%gﬂn@f chidh &”t%é’r%‘e%jl??c‘rngf% ingtructions.

{ while rec 3

dwse b avoic becomlng pregnan Iving study treatment

Pafienicitisiclreivep dtibnBagiigatorertdaditepe Baksi dnisingrlepd
reacHiEE RVRIUAAR ARl aiblin ot e ipvestigainh i3plientenabedeiss, haisea,

eligibility criteria were enrolled prior to higpsy and 30 assigned a _study

Vo BB EASROR SR B 54 R S48 el o smor Lysis
SyncR@gu @@ﬁﬁtﬁl@@@d&ﬁaﬂﬁﬂm@r@m@w@mﬁﬂ neied@atnrdingix, Goddc

nical P c e, the Dec arati f He inki an 21 CER.Rart 50 -
L"]eétloé% u?n%lr]n s eogf;s 1%% dIglagrt%loxé Iégel{lﬁlt?én Tﬂl}?ewew Boards.

Wrﬁwﬁd%ﬁ@dﬁhﬁ)me@pc@ch@eﬁtﬁf@mtﬂe mm;mﬁ/ggncmt\eeﬂfﬁm gdch patient’s
ymARRN S R pIaEGRIRIGR L e Re G e A R QG SERERR AR AL dgfbem wRHE"

mgnlng each patient was given a copy of their informed consent,
reco

HIW&FWW%tu%?SWE%%fWQ&TP AR FOTRIsRIaroReiiR sulel
hmﬂ@tlﬂéd@@ﬁf@ﬂIﬁ@@gﬁﬁﬁt&@paﬁwdwﬁmwtéﬁrmsmeradﬂ Raladyudgaiully for

subclian Jeshe(r{:%{%se ; ;”ﬁ%g’:fos %‘iﬁ” ﬁ?&‘se”t%“ﬁéf?o?m 1 nal
e patien SIg na re of b sfghature b
sahnnxje pmu@phed/unrﬁewwhp pb@@d@dﬁeﬂp@ﬂ@mﬂé pripcenséniniszaiiopatie?t &C.

SigRed dPHRe A ARSRA S SR NASHEREPNAUE INOR e IRIF B FER8@ e hjection,

250 meg of GM-CSF was drawn into a plastic tuberculin syringe and added to a thawed vial

511

of Favid™, The vial was gently agitated, and the vial contents drawn up using an 18-gauge

needle. After the entire contents have been drawn up, the 18-gauge needle was replaced by a

25-gauge needle for SQ injection. This procedure is important to ensure that all particulates
are obtained from the vial. The dose was split equally between the two upper or lower
extremities (e.g. right arm and left arm). The sites of injection should be rotated between

upper and lower exiremities.
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office where individual patients were seen. Evaluation Of Response (1)
Tumor Response Assessment For patients to be enrolled, there was
WO ZitrilifEHted evidence for relapsed or refractory 15 diseasep(%'l“fL /031368
investigator description of clinical status of disease, etc). Patients were
HAne @ Spdmbdfedtphyaiddl®xamination at baseline and every
three months thereafter. A second original scan was requested for
suldhivédiatdd R oy ile GUERPEI RV RSRN PATMIHphAABdRs!Gred o
patiefdalimtechati baaalinaanshiphe wrthaaHe HDEbihs ((ReSNaNI®ITaBendandi M,
r ted using stapdard oytcame measutgs, far. clinical trials. (complete
et ot o e e S e Bl R e i
Classidsptvrsef (R&plstdbBisiseasd {8 DicaratbpmietiressiVey vigead § {RIx): &sport of
the &ﬁi%@%@%&ﬂg?%ﬂt@e Ke265en REékRbsReROoN\ JRiinalianal

Works %gto andardize Response Criteria for Non-Hodgkin's
TT(ADHABHGMES 29D .Chidesiiests Fria vl tbogpshfisaseiéefivdidsinsieed
local (feRti6iB ut MRJiteapifpstican PonAianal e 8 Binpu e fidnvarksdater. 25

(2 %gups%R sponse E aluatio'rlg.An immune responder patient yas,

e
SRR BRSPS, EaP InitRtHEEs '8
|d-Uttitdnindsdiepmanistrated on two or more occasions. (3) Humoral immune

E%?Qr%%@%@%ﬁ@%@,f&ﬁﬂ?ﬂ@&‘!}’d&x\{@i ﬂ}r?%fg %&gt%ggh%type and

as obfaine aseliné 30 (prior to Rituxan en again prior
to BAURIESVIePEI s odien Gt apordesk SYBIENIFRte VIaRIRE g nSion; and
tregyneddBeimsanR esy Y 8 iaReed.rndsigredifazefvatibraiesigtugh
by -54 WO 2005/030931 PCT/US2004/031368 Favrille and were then
tested for reactivity against KLH or the specific vaccinating idiotype by
Eld8An{Evdetldarfithinhmdeaspansa assishnmeaentdthadpyfiyudpat from
hepag‘ ized,hleod sampl RiBiNeEAL baseline (prior to 5
Rituxari( na then again f| N FavldTM dose and at 4 weeks

folawingtlags Y/ 1 i
freﬁgﬁng medﬁ%ﬁ{&iiﬁ%”%ﬁ?&% Is Wg}z%ﬁﬁ% h?sg)@éc%%%{ﬁgdga

colorgy, piegRsineburiERE sregurrty fofompigaediiiiatrshnriosring
yeasO(Stersperiticexpasiad oysiciotyidendanfactafedriatidmunex Corporation. As
supplied LEUKINE® Liquid contains 500 meg/mL (2.8 x 10° TU/mL}) of sargramostim and
was supplied by Favrille, Inc. LEUKINE® liquid was kept refrigerated at 2-8 °C (36-46 °F),

to

and neither frozen nor shaken. Vials were discarded after 20 days.

A flat 250 mog dose of GM-CSF was administered together with FavId™ split into
two injection sites on day 1 of each treatment. The dose of GM-CSF alone {250 mcg) was
also split (125 mcg per injection site) and injected SQ on days 2 - 4, as close as possibie to
the day 1 FavId™ injection bilateral sites. The administration of GM-CSF alone was not
necessarily performed at the principal investigator’s sife but may have been self-administered
by the patient or their designee following appropriate instruction.

Toxicities described in patients receiving GM-CSF may include: fever, chills,
diaphoresis, myalgias, fatigue, malaise, headache, dizziness, dyspnea, bronchospasm, pleural

effusion, anorexia, indigestion, nausea, vomiting, diarrhea, injection site tenderness, urticaria,
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10 Rituxan(r):‘was supplied by each study site and administered by
intravenous infusion once a week for 4 weeks at a dose of 375 mg/m2
wo Q&E’&’Bﬁ?@ to the manufacturer's instructions. Toxicities des@ﬁﬁréﬂgﬁg?ﬁ’ém“"(’s
Package Insert for Rituxan include: infusion-related reactions (fever,
rash. IRy SPe RiFpoterEisrraipBphive Risntresbesmbelinfuerisrmblehiissea,
hypotensicipetifiieaiiadtaig ieikoerdsisheraHbibiSe RIS RAUR S S6RSalities
and lf]leré?)i T&&o&cl)_r}/sis 15 Syndrome; hematologic abnormalities
%J rom%ocy?opehia, neutropenia, anemia); cardiac arrhythmia; and
O

+

&Mﬂﬂ%ﬁﬁeactiqns (including toxic epidermal necrolysis). FavidTM
(ldp%éHaW\i@ﬁoQ%!%‘é%Q €5%é@irﬁk@t§é%%%&%%%tgo%ﬁ§%a ff&éﬁﬁé%?v?gﬁgaﬂoml

. patient's lymphoma. This patie ic gehe was used to genera

statfjgisipopnatenidisions ceesirdminidrmisngylovsyettipkgqputitiesishrotdipe

takeMV@ GOMAIRBINC GRUBIAEOKaYhRLRI 2RI PRI REMRCHRINTR (KhD QIIAfdS.
. @%ﬂgm a mlnlsé[?tlo_rk Formulated FavlidTM (Id-KLH) for subcutaneous
an gley

P HedR 888 B} of 1d and 0.5 mg of KLH per ml of normal
Adveatidiveiitss supplied in screw-cap plastic vials, and stored prior to

admirkiS rﬁ%@;}@r%ﬁi@n@ FavidTM was administered together with

GM-C of FavldTM injection, 250 meg of GM-CSF was
draywnini @ esfiaPeray imawings.Rat addegionadt Aebr2R Al at

._FavldTM. The vial was gently agitated, and the vial contents drawn up
mveRigR R R R NeEa PRAGIRGrR iRl et iSRS pesvalitvn up,
assedheeht8Agpadyerneedist vasaplasctkby pua-@ralge neadiRfaiS i

. Jdniectio his edure is.i tant tQ ensurge that all particulates. are .
e PR R R, AL S RnBER B v
the usp ffenedivirehlineesstigagionefh peodndnahedicaron 1oT hensites:dFratjectiorihe

medRNRHIGREsIRIRIGH g%@g;@ 30 upper and lower extremities. -55 WO
2005/030931 PCT/US2004/031368 (1) Expected Side Effects - FavidTM

1d-Re fPeher ieerins AR SRS RYses i Feruised Allsrclipindtiption of any
subseglminttiamthipapatients with non-Hodgkin's lymphoma and multiple

myelo asg-r%% eg ilblgf; Bendandi M, et at, 1999; Massaia, et at, 1999;
ngris L5 ; it e_n _ Organization.s C_Iassification ofNeoplastic
Diseases0hihe- HematoRae)'s andunyinheid hissHes ReRQ gt gtt%%}é lcjose

.. Clinical Advisory Committee’Meefing - Airlie House, Virginia, Nov _
(inclydjgg ovardppe) i8 sl A Tyerspingdewssraeionasiiasaitalizatiopstesults in
pernfigenteid-oiinhinh inslyelac lpcatdpasiivneshirciteatdnactinmviatential -
e di%%ergeﬂ&yents are listed below: (1) local skin reactions at the site of

|nje¥tlc’ﬁ’1: e??ffﬁg‘(ﬁg,‘ tenderness, induration,

All SAEs must be reported to Favrille, Inc. within 24 hours of their occurrence. A
Serious Adverse Event Form will be supplied by Favrilie and completed by the study site. A
MedWatch Form will then be generated and, pending review by the Principal Investigator,
filed with the FDA.

Patient Completion And Withdrawal

(1) Indication for Taking Patients Off Study

Patients with clear evidence of progressive disease (new lesions; > 50% increase in

SPD) at the completion of all 6 doses of immunotherapy were removed from the study. Note:
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10 urticaria/rash; pruritus; (2) fever, myalgias/arthralagias, chills/rigors,
nausea fatigue, headache, thrombocytopenia and other cy
?ﬁ:emla vomiting, hypotension; and (3) in addition thi)e@gg}n%?/naim’l%g
be a risk of autojinmune disease deve op i’fﬁer‘g ﬁ?‘jl’tﬁr‘]? ugh to 15 date no
Patients 30 0BT RIS §58é%§ﬂg§%“éﬁ"?ri’%‘ﬁ9 i piPSttRRfheraRy because
of théE;Mteﬁiﬁﬁ {Gargpemostiing tddkddity)dEh e Ei-EEEausdelinthihitistudy in the
atiel QLSé ted, human granulocyte-macrophage colony stimulating
P Pactor i -CSF) produced by recombinant DNA technology in a
yeAsy (Sticuieilisisapeagessionde yaefricidim faxgiat tated bipfmivnraiated
reactfoRLRPEANON, 10818 R HARY Stk bk N RERLiA oS BRI nfEefion

x 106 1U/mL) o sargramostlm and was su@zg)lled by Fauvrille, Inc.

site tpif e A viad RV Tgleutiog afosuetiorss i Ayse G NLfEwere

remcff@ciﬁﬁxﬁ@liesﬁak?n PMislasvene giscandedtalien? thesimiyArftah 2 Megiment
dos dm|n|SI ther with FavidT, lit into two,

was 0T B RS o 0 DT R AL LA R POt MRS RREed o be
taker(@ﬁhwdzg) was 25 also split (125 mcg per injection site) and injected SQ

onpayeidwdte A IROSR AR PRSRIRIR %Hgﬁ@ﬁyeﬂpfemwé&&gﬁg% fKilgtgral

sites. The administration of GM-CSF alone was not nece

coursschf bisaaerak and Pl cinatioas fipiedhat srb ot m&ymesewesponse (CR,
PR) &H&@m&%ﬁ@&m@&@m@%ﬂ&%@@@ﬁl gaaeef@hf@waageapg@pma@es of

|ns uction., Toxic cribed i atlents ce|V|n
S T P A AL C OIS T A mnotherapy
everhéaﬁmﬂmafaﬂ |ﬁzimsgmlyhpm eegrb fomohtspasihdplenaitcdfllisiar, mogpexia.

|nd|g OBI% o) iting, diarrhea, injection site tenderness, urticaria
ZUD%?I%I?%T%T/USZOOMOSB% rash, pruritus,
hyw&mtzyl&ﬂamm&%wmﬁaemﬁﬂe@a@mﬁmnﬁmems
&@ S|on peripheral edema Ieukocyt05|s thromboc%toas thatlc
complfip LA ALY SRABARLG iflosts AR eRE B fbriatea gidigrsI ™. plus
a mikiavkd TMidsvant pegetted tagatdse significant occupational safety risks to
Data% gﬁ!tag Honal staff under normal conditions of use and administration.

, precautlons should be taken to avoid direct contact with study
medlc{éﬂlt saad §ampld wizkine(r) should be handled according to the

package insert.
For {his phase II study, as is normal, patient sample size was not statistically driven.

A total of 20 evaluable patients were entered over twelve to eighteen months.,

(4) Definition of Evaluable Patients

Patients were only fully evaluated for objective response after receiving all four doses
of Rituxan® and all six doses of FavId™ in order to be considered. All patients receiving at
least 2 doses of Favld were evaluated for any evidence of immune response. Patients were
evaluated for objective responses at two time points: (1) at three months following initiation
of Rituxan® dosing, and (2} at the end of all six FavIld™ treatment courses. Any objective
response was confirmed at least four weeks later. A patient may have been considered to
have progressive disease any time during Rituxan® or Favid™ therapy. Any patient who

received any study treatment was assessed for safety and toxicity.
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Adverse Events 10 (1) Adverse Event An adverse event (AE) is any
untoward medical occurrence in a patient or clinical investigation patient
WO 2Hf#RiSered a pharmaceutical product, regardless of causgﬁt'f/us B04/031368
assessment. An adverse event can therefore be any unfavorable and
unintéAbBeperins @R ELIERSSN abnormal laboratory finding), symptom or
disease temporally assqciated with 15 the use of a_medicinal .
(in 8%%’5%&%‘%%& HE’WPﬁé‘ﬁ{é’P%‘P‘ﬁ%tsé%%ﬁé&ﬁé%&&%ﬂ%ﬂd@d at the
conchialicifitle(invbstighjtatiat) pspolusetraids dtifiRe PREiagddhewradive st be
V. i ired after the initiatio nt chemothera 2)
oo e LB SRS W fho &
percaph fhwalignth expeHPoOSS e e 8Mgitose (including overdose) is
fatal, life threatening, requires or prolongs hospitalization, results in
permanent disability, is a congenital anomaly, requires medical / surgical
ample Lo hrcaiment of o BoC el UL Patient svith N Brios hysunboraa dherapy Msingea
SpecHr\RiltelidnC yevitbdn 24 e tahtheincogoms ofeidb Serious Advers
Even m will be supplied by.Favrille.and complet the study site. A,
PRSI e T S e
which irmsipalanabwildidd] daiseiiohbarmincieniehadiyeriplatioity\inchatients with
indoMYitRgfawal (1) Indication for Taking Patients Off Study 30 Patients with
clear evidence of progressive disease (new lesions; > 50% increase in
SEijesiuse Thinghonascand debiestivaim hiothiiny s} ireld Teindvagase or
proldiig Mdlobjsttoly rdugigse 10k WHRHRAE3GN3 RGpAH3 20040333681 for
rimm%%%eaqg%#lrtpma% zEe rg% gfs z?r?lls % Q\r/a 5 Sﬁﬁ'g gb%ﬁﬁgpltetggegps %‘ga?es xsw?ﬁ Favid™™
Immunotherapy bécause of the potential for a tate immuné response
folloproyidedithed invastigbaoifeitthatetponeds KltHeuwddtiaysebest interest.

Arrmj%ﬂ%ﬁﬁésiimén%m%@éﬂig@ﬁ%ﬁaaﬂé QMEYHE YRRl Infigsion

related 5 reactions or hematologic toxmti/) secondary to Rituxan(r) or a
seEinsad & sdeaibp]aensninshisaprieity Rismimab i HRd wamatsr

weell§RWiNgRKL ANCH oD & TIOH e @ tife MsCRFewe FRuramey pak o™ (theg)

ireatmsht bomananod i b e o g S gy L SR e g sr

250 mcg was given at the FavId™ injection site on Days 1-4. Patients with at least SD after

6 doses of Favld™ were eligible to continue receiving the vaccine every other month for 6
doses and then every 3 months until disease progression. A total of 40 patients were enrolled
and receive treatment with rituximab and FavId™,

FavId™ is produced in part according to the methods set forth in PCT Application No.
PCT/US01/25204, entitled “Method and Composition for Altering a B Cell Mediated
Pathology” published on February 21, 2002 as WO 02/13862.

Conclusion.': FavId™ administered in this dose and schedule following rituximab is
extremely well tolerated and increases the response rate and extend the time to progression
following rituximab as seen in Figure 2. A randomized, double-blind trial of rituximab +

Favid™ is being initiated.
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was not in the patient's best interest as judged by the investigator, or if

patient requested to be taken off study. 10 Patients were to be removed
WO 2t 38 istudy if the patient had completed the full course tEEEfHEHG31368

and final evaluation. Note that patients with an objective response (CR,

PR) or Iack of progresswe dlsease (PD) following a full course of

(18 S ] vIdTM) optionally
e o““T““?*-‘vT—-.T—.“““—“—'“—“r‘“ﬁ“-—“v-v“‘—:"o nths for 6

do@é%dé‘ﬁé thbnhave be Femth Sourdy dceiiierd Abdelini8edaiision ridsigmne

respohack?)1DMHAY SQMRISLIaPHIRCSTUAY RRapsideiss campigied WHRRAPG ith

target enrollment is met and all patients complete a full course of study

Cﬂ““??é’ﬁﬁﬁ@“rﬁ’(ﬁ"ﬂ Satdapir dondntn selly B ageirbRnEed etk an
mm@mumawwmmrmmmmm@amwumg@@ (laa)sséwtsétt& them
“ dSa Z rthl has LL tudy, as i rmaI ent size
as o R W o S o e DA a8
matugyenapasivie- tt@reigm@adrm@ndis e@)ambfmmﬁcoﬁmtanmm echngimhisduces

regrcE’s%';‘? BISUHR %%MUQY&M{%%%W%@M%&%PWEW&@&.@9‘&&’6@9@@78
r doses 25 of Ritu §$é§é nd all six doses of FavldTM in order to be

(199%)%%‘.%%% Soliplsafieft oy “Tendrisic peltsas paityRRty Srpimmune-
medleaealb@tadﬁwtawn@fﬁj’emmpiammmgﬁ$me (Migmts were evaluated
r.objectiye respon two oints: (1 followin
|n|fm#’ %ﬁ&apuxa s(s“jg ?S?ﬁ% and %m i’ﬁ%‘%sn Slx ‘f—}a\?’ 8clcﬂﬁ'an°% of
patien’feauﬁeﬂmﬁqumwwgwwéogmmmmmmmwcaIeMde
2:52 W@%B}t%zﬁ:ﬁé{{%tw&%vezﬁﬁ%%ﬂﬂg@B%ﬂéﬁtf’b Q?V&E’E%%‘%? ¥%~ceil

disease any time during Rituxan( (r) or FavIdTM therap patient w
lyrphosgay stinkea) A dypras SRS 3 patisetsor ?y%ﬁéaj DX (29@2))

mela)éﬁ@ﬂz@fb@fm?el B7A Cf%b%&@%@@ﬂﬁ@ﬁn&@a%@ﬂ&ﬁmgm OpiReMB Sumor
escriptive statistics ne.re and efficacy were -
st A S NE-08 S OB FPUESHel Ao ipation
with RRRgeSD\ hpahRID-présed amdtund| | thenseyiordedviat dlhnéetpm@nmcﬂmiéﬂmpaaﬁc
cytot@({%el‘%\éﬁ@m%d%@tg‘?tr cﬁi‘x‘@@@ﬁ'@f‘@%ﬁ%&@&@? AR s@% afRatients

experiencing glven adverse event. Example 2: Treatment -Cell

melapgma,p i ieth NG:PHE- 164R HEIAR: Prestasycusipgrag (Murphy, et al., “Phase

II prostate cancer vaccine trial: report of a study involving 37 patients with disease recurrence

following primary treatment,” Prostate 39:54-59 (1999)), (Murphy GP, et al., “Infusion of

dendritic cells pulsed with HLA-A2-specific prostate-specific membrane antigen peptides: a
phase I prostate cancer vaccine trial involving patients with hormone-refractory metastatic

disease,” Prostate. 38:73-78 (1999)); and renal cell carcinoma (Kugler A, et al., “Regression

_ of human metastatic renal cell carcinoma after vaccination with tumor cell-dendritic cell

hybrids,” Nat Med. 6:332-336 (2000)) and carcinocembryonic antigen-expressing cancers
(Fong L, et al., “Altered peptide ligand vaccination with FIi3 ligand expanded dendritic cells
for tumor immunotherapy,” Proc Natl Acad Sci U S A. 98:8809-8814 (2001)).

As can be seen, loading dendritic cells has been used for studies treating several
cancers, but none have taken advantage of rapid cloning of an idictype protein followed by its

expression 1o closely follow therapy with a specific binding cytoreductive agent.
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Specific Binding Cytoreducfive Agent and Autologous Id Protein. FavidTM

is a tumor-specific B-cell recombinant immunoglobulin idioty rotein
wo %Wﬁf’@ﬁ is complexed with KLH and used for the induction g?g do4/031368
njty.in patlents with indolent NIHH.,. Objective: This study was
CoMTLEL 5 BRI HRAE iy U HARPTRESA 55 e BroHthe

Timmbm:mva sesphnsenaie éﬂﬂl)\muﬂgt«éttl@émﬂbccﬁm)ﬁ@d 1331?51&@&@@1 soladerby
EItUX| one, from Witzi Ial andto e abilit atients
e P SR A A 5 A AT e
(PBN&@@:EQH@K@W}&MH@M]@S Eslxggmmo&mec&mmmwarmgdmuauw
techlll\i@és m’bﬁﬂ?f@lfé@@% I&ﬁ@&@&%ﬁ%ﬁ“ﬁx Qﬁgcﬁl psai ala,

Example 1, Rituximab %75m was given weeg'? or 4 weék
Swaﬁ%htﬁéaﬁ%ﬂ%ﬁw%f‘tﬁ]@w% B ?lfh%iﬁiﬁ@u%i/(é% Pemed) graémﬁent

(PhaEOAMARTTRE w@h&aﬂ@%@mmﬁr@d Sverpee AHPANtRS SRR Suman

T T R e

wzthcwngmmet epeivihg Ihghmmmelmiwqmmamwﬁm%d asidgaas Fndeiienmide
| of 40 pati
gradﬁ\a%txlérﬁa,ogémg%jeiﬁs IBW-QEEE@P)%% SIS ORI RR NS

enrolled and receive treatment wit

reculipid RS dntld dueiding o %wﬁm&s&@mﬁ@mﬁ@ pHieagonL).
Folld\‘ﬂngacﬁx?%»sﬁh’s%@g{%ﬁz%’dﬁﬂﬁﬂsgcﬁﬂgﬁwglza?ﬁ@t@%ﬁﬂéz%%gJ%svﬁVg 1AGi%n
ediate ath y" published on February as
Tt Y T e S A
vaccioiitov fior Buexlhiphphomatraimiely wellitotenstecsprddnaicdgasiche, rasipease

the time to progression following rituximab as seen in
1
993 a%;%?é%% iZﬁ&%domlzed double-blind trial of rituximab + 30 FavldTM is

beﬁi@ttmhaéﬂ%@msgnma@e@ 8163 oB1PEEN USROTH 1B tHEanpitid:

' overM@ﬁt m&a&ﬁ%ﬁ!%&@(ﬂ%%%%ﬁ%@flﬁﬂﬁe@Q@ﬁmﬁb?ﬂ%ﬂﬂéﬁ&%@g@l&%"S

have been shown to play a critical role_in the initiation of immune
methogs, N Sad! Eraﬂsa%egpdwh?&@@ TR BN BLBS SRR L YRR s

limitatjpatiest witlenoahcer antlgens have withdrawn dendritic cells from a

paﬁﬂltng dIS ep &Qe%na} é’ﬁtﬁt RN 1t eg ?tlhe Eﬁelnggq aggr?. cEF Faader&tgf: hd?'ltlc

patient. Indeed, one gr has re m Aure S A dfvaste

cells((Fhusrdangritie ealls wetcairabonbintiedisie 3Angle ﬁmegmsed aprixsgribed in
'rhmﬂa;ra%ytq@@mqrﬂanﬁr'% &elleRypands sPeelaEARIRIe dufPlR AR and

stable dendrmc cells from leukapheresis products for clinical application,” J. Immunol.
Methods 223:1-15 (1999)). After withdrawing cells from a patient, the PBMCs are isolated
by means such as on LymphoprepTM (Nycomed Pharma) and are divided into three
fractions. The first fraction of 10° PBMCs is cultured on bacteriological petri dishes coated
with human 1g (100 pg/ml) in complete RPMI 1640 medium (BioWhittaker) supplemented
with 20 pg/ml gentamicin, 2 mM glutamine, and 1% heat-inactivated human plasma for 24
hours, This generates monocyte-conditioned medium (MCM) for subsequent use to stimulate
DC maturation. The second fraction of PBMCs is used as the source for the dendritic cells to
be loaded with Id protein, or portions of the Id protein, and returned to the patient, as well as

for any required fests. Such tests could include the delayed-type hypersensitivity (DTH) test
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regression of some metastases in advanced stage IV melanoma," J Exp
Med. 190:1669-1678 10 (1999)) (citing to Schuler G & RM Steinman,

WO 20050¥E cells as adjuvants for immune- mediated resistante T RANGH31368
J Exp Med., 186(8):1183-87 (1997)). Among the cancers studied are: B

L Adielidyimphonyas tristilfaddinal,00REnbGM-65 Hdfonid Withs)ead 800 U/ml

- RIS M s o,
&

Immerman _ -pulsed dendritic cell |
for sivateoin shiers fEriBwed|byshy adsiibmat M dETaLpB RéLwifeagritic
cells.pﬁ@ﬂﬁlaﬂgggp%%ﬁmté& {280k QGits BIRNO MBANGRAIR- Q) TRIFRaY (purity

"Vaccination of melanoma patients with peptide- or tumor I%/sate- ulse;%h
~0995ciaAD0 SoReR BNRREPERS5S 11 S8y PRSAB P ERie] on day 7. The
third YRENaIPAMUIth Ragen 3M REPRICpHised MmalyEl rieneayie-ativede

dendritic cells expands specific cyt foxict.T (Ee||1| 3 acﬂ%a! duces rg%_s ion_,
(Thugges Sl ?ﬁetéf&%%}é%tlﬁ?é’ﬂgéﬂlégﬁéég%ewdfop helanoma.? J ExpMed:
dendiif10 LS BxpOITS (hOARY) rprastitd catis amdriad(lmwpetgmﬁm,o*fmpa@enﬁastases
in ad%%ééats%a%%%%gﬁggﬁwaéigeqﬁeﬁt.'%@1%%&\14%@1@9@3_37 patients with

disease, recurrenc owing primary treatment,” Prostatg 39:54-59

(1 SByritivmaiinaramised atith FRIBASISIENIR S I P se difipgeentrations
from'] bﬁ%r%@@@iﬂwmﬁ@twﬁ?@é@% RAS N aam%m peRtses; ?S@.ﬁﬁﬁ@eﬂ in

prostate_cancer vaccing trial jnvolvin tients wit r e-refractory. ...
com e S B0 PSSR S S R ALV LR Gl 057°C.
Dendriticicsimard Kuaghed AncteahispiRdeias$iBA fof rmmaty the tesstenic(Tdnaael of.,
1999 arcinoma after vaccination with tumor cell-dendritic cell hybrids," Nat

ed. 6:332-336 (2000)) and carcinoembryonic antigen-expressing
cafeprefetrdrambodimntsatisrisadiepatidendeitie sellsdmutibm fmel eitserband

follcRiREREashAandHitc grllsnfasiimet Horsunetheram, siereathAcabsri U
S A 98:8809-8814 (2001)). 30 As can be seen, loading dendritic cells has .

antibod¥n used for studies treating several cancers, but none have taken

ample &:_Use ol Longarians Lells sl e IR 68" Dendriic cells may be
isolétedmot kiadcbivrthlse noeordindaypienedndesbuiq et ikrddrrngeraangcells

rapgd DS EIA WaRaigdederdiic.salis FomreriarheraaisRioduRinbYy,

_a seriés of density gradient centrifugation steps. Peripheral blood ..
antigew RESSERIEE Celare oRfat 8y A IR Hoges) HRL ATFEFLIRS ALHRFY E0BR
KusthseparatoNap BRsRIS B0:6inBinRB0Esh Mg pemthigda ialdiethdyresent
. Ficoll-H ue sedimentation (Pharmacia, Uppsala }§W de )f o
R e e e TR
mammalian cells, or insect cells. In preferred embodiments, the loading of the Langerhans
cells is within twelve weeks following treatment with a specific binding cytoreductive agent,

such as an anti-CD22 antibody.
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(Pharmacia). This high-density fraction is cultured overnight in RPMI 1640

lus 10% human 4utologous serum or 10% AB serum in T%_f{,o(?? se§ _
wo 2?%%1%?3)%,} Minneapolis, MN) along with antigen at 2 pg/mL. Hig -\%Segs'r{]}s'i 31368

lymphocytes are removed using a 15% metrizamide 10 gradient (Sigma,
St Louis, MO). The low-density, dendritic cell-enriched fraction is
seftuleeh "‘"'}Jilliki'.i'. L PR Atif '=;ﬁg;39(lg!ll(i(ﬁll?ﬂ"“;" :
AL 5Wgcubation, the dendritic cells are
Tarvested, I, and terile saline for re-infusion
(THvitERR7ApONbodica hre rilrgsd- ful Seatmenid docneiintsactiratinpefor B-cell
non-IRs S TPROM £ Mies! A0 008 UG IGEROASAR RrinRRUEIMS orBi0Rd(d R
. 99(5):151/-26 (2002)). Note that Timmerman based their immunogen
conjuggdeigefld mivior Trldag Qe AR RS s Em EdE4tdhs based in part on

tha lirpitcha\aNahiliinpelh by oleiny ushigatheissunashadshdidkitae

improved methods of generating ld protein in the present invention, thi

o VR S0 TRUPREP SP a0 B AR el 1o

genel;atbm@éﬁtﬁmrﬁh@rpr_oductiqn of loaded dendritic cells. Thus, dendritic cells
M@y RisARe RRIReS 45N ASIAlEHEHKARAGIERIS ﬁ%fgﬁ%%ﬂ% Hhsions are

Thumer et at, 1999 (Thumer, B.; et at, "Generation of laige numbers of

storef il ighf PETRER SR BHRHTAESEe!I e FASERbBHE REIST B e g Fon

imm@lislisatapplisationiidlednvaing! didetirds «RBcd FanhaPPecfiflehtibodies in
withdrawing cells fro atient, the PBMCs are isolated 25 by mean

the sQ 3 R PGB P S ST AT bR e

of trefrgdtipisnhe first fraction of 109 PBMCs is cultured on bacteriological

Pe 5SS RAACLL VIR DADHIGEAY gﬂf@'&éyi&&ﬁ’m@ﬁﬁaﬁ%‘c}’ée}%&wec}

medium (BioWhittaker) supplemented with 20 pg/ml gentamicin, 2 m

withigiZaivaete, inderirhe meehlander Haneans Jheri foroningagrte Khid

inj eca@w;ag&asmo s arecond F@_i?:ﬁ@é s BE LTS r%a%%yl\%eﬂm RgS@c l@cr:]k of
St|mU te maturatlon. e secon Cll (0] S IS UsS ast

S et W e e e A e

for 6 tinenich@ristand, thercevety @E@ﬁﬁlimﬁ@rﬂ}m wvadl aédémwﬁ@igas&rg@gression.

Serulf 7 BHEOESASAUR IS le KB AR IV BSTSROSHL O e

_test -6 005/030931 PCT/US2004/031368 1. Adherent monocytes
(priopte antitlelinntipoy) and befwr cssh Id pratginrirentmgniand sobvesi fptlowing
the Ief{i%ﬂéﬁ&@_f_ﬁf_%ﬁb%&eﬁtlg@&df%&ﬂ%@ﬁlﬁﬁ@m&d f th iRk f&fﬁ%&gﬁ?ﬂ?@ are

-4R+ or six days; this Js followed by the addition g rive
oo FEAHEA B BB AR PR E S e R 4 SEATE

each pdpesttsnnitiati@mgin fsubiPecka fFINFmg Pt ibpmpletion of Id protein therapy.
Administration

tl) The anti-cd20 antibody is administered as an intravenous infusion according to
the package insert once a week for 4 weeks or as the treating physician deems appropriate.
Prescribing details as supplied by the manufacturer are used.

(2)  Id protein/KLH and GM-CSF

Id protein/KLH and GM-CSF treatments are begun approximately § weeks following
the completion of anti-CD20 antibody treatment, or as soon as permitted by the completion of

the production of the Id protein. Id protein, 1 mg (0.5 mg of tumor Id protein conjugated to
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5 >99%; 5 x 10')-to assure full maturation of DCs. Mature DCs are
harvested on day 7. The third fraction of PBMCs is frozen in alic(guots and

WO 268510349 liquid nitrogen for future use (Thurner B, et at, "Va&cihation With*e®
mage-3A1 peptide-pulsed mature, monocyte-derived dendritic cells

0.5 K sgaisrioreiainband 35Laneepiaohtl 8B cerorpasralyiesed on prior

cﬁmc{aeaéqgéﬂég& iﬁ%@ﬂﬁﬂ&?@e&ﬁ%@& lf,vﬁiaﬂ@@@madasbﬁxp Med. 190:1669-1678

1 . 10 Dendritic_cells are pulsed with immunogens, in this.case,.

F BTHL B BB S S L0 FEATANY CA B g iao owo

injecdemnsitiiy} callsaredafie siehaessspefiaeiddn ofGfipiete of NS REshed,
.an lsed in with th } 3 for.60 mi . Dengritic

s B S RATNAAS MERERHS MR G R il BERH

GM-CHfumiestiensare 2599yl G135 predaneitiesfiboditaband given dnelpry proximity to

the FAGREAYE Callsismdhin e vemuesks: fplovying Eqaime mawifmgeéﬁ@&'@i&s as |
binding cytoreductive agent, such as an anti-CD22_antibody. Example 4.

possiplee TRE HHeRipHICTBALOMS SR BFIR S BRRET FFIAMER &Y Biss each month.

DrugKufoaimatta et at, have also recently developed a technique to load

Lapgerh Ws trapped in lymph nodes with ethylene-yinyl-acet o
a?lge anga % antnE)o@gSlst é)lé}?Ynei&) Prom%'\ manu actIYre .and usepd acco%gzﬁeta the

polymer rods.”Using nology, antigen presenting cells arée
recoanhnégd preagdugen I(tmmirafgsu@mt@@mgém Imcvmf gétaramotd Bomteach
patieNA HHIPIRGH 2045884 A THS IS SR AE b e BIGRSHg the

... Invention is the Id protein expressed in an in vitro system such as bacterial_
idiotypaieesjem &St diain mRiFr caneding irmppeeirbulin tigikrhains and heavy chains
usingreadimentidiglaading of the Langerhans cells is within twelve weeks
follqwing treatment with a specific binding cytoreductive agept,, such.as
an LB 8 ot IBGSICHDUAL Pt 08 oA Beaaves
knowExarhelers: H%M@,@amomp@@mi& ﬂi@imgtéhwmvedmctive
transfFRE ANG ALPlogos I LoiRl %@@ﬁ?ﬁ%@ﬁ@,%&%ﬂ'%ﬁﬁﬂﬁmﬁon, as -

Anti-CD20 antibodies are approved for treatments for patients certain
descrfgd R 5. cRa1oR Noh-MBULKIRHGAMOTRCTHESS A el PR RUnction
bt vy D i il
. _chemokine sych as GM- ti V, node biopsy to
pror S B R R (T SARE B
adminmm ripatidns &i3drg @ibld dnategial 0L khpeinmiivOngend satios; dfikd
suppl%ﬁtﬁl' rsl{;rew-cap plastic vials, and stored prior to administration at —20 °C, FavId™ is

administered together with GM-CSF as described elsewhere in the specification. -

Example 6; Treatment of a Patient Using a Specific Binding Cyvtoreductive Agent and

Autologous Id Protein Produced in Yeast Cells
Anti-CD20 antibodies are approved for treatments for patients certain types of B-cell

non-Hodgkin’s lymphoma. They are used in conjunction with immunizations of 1d protein
conjugated to KLH plus a cytokine or chemokine such as GM-CSF.

All patients have a lymph node biopsy to obtain tissue for morphological
classification, immunophenotypic characterization and to provide material for the in vitro

generation of 1d protein.
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10 Following cﬂhracterization of the lymphoma, remaining biopsy cell
suspensions are stored in liquid nitrogen for archival purposes. This
WO Y& 3 hay be used for in vitro immunological response sEfESEIUHAF6S
detect the presence of tumor specific antibodies in the sera of treated
patiOhEorgeharctaiatioa At i mphoprossRaimiambions et hePansiRRs @re
stor@f fieRfeid piatigeisiol 2ENRI I RRIeNtTRRCRNR hIveRKb: IfusiePs Yo
hanéxi{[o ar&(ﬁr? at standarg.doses oII(c)iwed within 12 weeks by the firstof 6 .
TS S BRSBTS ST ISR TRERFta R LM RS Rid e plngies in
the swithoGMa@8 PatRatiertdatdthtamabjective TdgpophseytSRromRR)erildeiadblood
Ofn.ggféqrgmg%_disease continue to receive Id protein / GM-CSF treatments
every other month for 6 treatments and then every 3 months provided
theﬁggébﬁﬁﬁévwﬁw%ﬁaﬁé@ym'@%i@ﬁ&ﬂ&@@mﬁt&maﬂd ideypidodiosved

wititigkddianibadyiaie A6eRsRY HoaueamaleR %&%&%@h?&é&@@%ﬁ”or

.. ta anti-CD20 antibgdy) and:before each Id protein treatment and at 4
I0jeghaBR L RARIE AR HE o I P AR RN ECHNE BrpeeiselGRcoa R or fack of
progedskiveptisific: prajiferaioie of REBMEIdieorlz0 ORBSISREHORBABRIOBther

i baseline (priar to anti-CD20 antib and befare each |d
o R e o e s b nde o
pProgisasinpy . SEsumcntiidipaYiin {19 Aniveld it aitednditsodsciscddininistengddsas
obtafR AW BYLIRESIABIHIOMMACCOIdIRAAR dNLRABKAGE IRSETh BRGEIA MERI-IR% A a

weeks or as the treating physician deems appropriate. Prescribing details
 wer ks o E R e AT At a sty Aty M5 BcadEiHasmgoitic
prol{EdA+GH bf 3B M P eteist<hbhansd GdinGHhplesauaiia arBakgBk Tprior to anti-
roximatel eeks fallowing_the completign of anti- 0 antipody
CD%Z%%% 3%?%@%1(){8# aé:éoécg Hah ejT SRGTS caonré%{f}gﬁévr? %?9%%%5‘?8@ fion of
comietiph gidtbprotedmptisipy- 1 mg (0.5 mg of tumor Id protein conjugated to
AdmBsMiEhg005/030931 PCT/US2004/031368 0.5 mg of KLH carrier

protein) and 250 mcq of soluble GM-CSF are generally used on prior
clirfibal e%?é%éd%ﬂtﬁﬂéwﬁﬂmﬁéﬁtmém%ﬁéa{yP@%ﬁaoyé%.smﬁémdmg to

the pedaiyveifsa DaLERNLOISH @ SHRRsWrlgh O teda it H K7 Mefarb et sl ki piophve..

Pres B Y R e BBt imoction for 3 cays
foll@Wing BhpteikindkdiBiandedi€ISFAIl GM-CSF injections are also split
D s T

compltion ef anti-CD20 antibody treatment, or as soon as permitted by the completion of the

production of the Id protein. Id protein, I mg (0.5 mg of tumor Id protein conjugated to 0.5

mg of KLH carrier;protein) and 250 mcg of soluble GM-CSF are generally used on prior

clinical experience with similar treatment schedules and doses.

Patients receive a subcutaneous injection of Id protein with GM-CSF (split into two
injection sites) once a month for six months. A flat dose of 250 meg of GM-CSF alone is
administered by subcutaneous injection for 3 days following each Id protein injection. All
GM-CSF injections are also split (125 meg per injection site) and given in close proximity to
the FavId™ injection sites, as close to the exact sites of the FavId™ Day 1 injection sites as

possible. The injection sites are rotated between the upper and lower extremities each month.
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possible. The injection sites are rotated between the upper and lower
extremities each month. Drug Information 10 The anti-CD20 antibod

WO 284¥83&H from the manufacturer and used according to the l;g%l,lﬁﬁ%%gg&ﬁs

procedures. Id protein is produced from the idiotype gene captured from
nt's lymphoma. This patient specific gene is used to generate a

geriR exRIERRI @dﬂ%dﬁ RYRLiRIIAPHNEE HechifieraMesiOn&AGRANEGng to the

imm obulin light chains and heavy chains recombinant
rocoRERR o e FLREF AU ot e RV A AR e each
pauenssmgnahhmiardl’tﬁs painespdanbmgenn iwsed ttdrgeneraanapiendloepespins tion

. vector. en Id h

idiory AL ET TS WIS ERCRIPU M AL RITAR MR Srblin S8 oo, chains

using| yegorpizfant eg1dogy0 216, 4,634,665, and 5,179,017 (Axel patents).
R%‘%&ﬁﬁfﬁ%ﬁ%ﬁ@%‘ BxisréQualR e oragile: kavhale deHASlues known in

hemocyanin (KLLH) 20 prior to patient admijnistration. Formulated
the agt, by fWH‘%EFi)ef@F%‘iﬁt%*u‘fs?%’b?}@&% IRRtrRRSe Bomatihe Brasiaged o
yeastamdﬂﬁdrﬂ@fﬁ‘sk@dl'dsﬂﬁfsmbeﬁ hotim Paadineydkist St@ﬁﬁll:@lﬁsmytﬁé@l 83,989,
(?%S%t.slr‘?.‘sﬁls‘%%}]ffoget%?d prlor ﬁl%%[m&'ﬁt a&I?Q at 2 % FavfldT ﬁ%anm (KLE)

er WI eSCI’I e e sewnere m?
prior ¢p peifoadmirsnEtiem fersulpted Fnd A6 (2dEakiBD fu sty w8 parific

admiBIIch CUIRd WOl ABRNGANS!s Adtalagos I RIeteiB-Rednaad iy

Yeast Cells Anti-CD20 antibodies are a%oved for treatments for’ atients

supplied it} Sergpetep PRStE Vs ALY RIS AEHRISFRIS Ate 2 &g ifiavId™ is

admiabritsdabeetwitt it BNz apdat gl oleiwheanjugrteskédikitddplus a
cytokine or chemokine such as GM-CSF. 30 All patients have a lymph
node blopsy to obtaln tlssue for morphologlcal classmcatlon

D

graf ?Jl 59&@@, Q 005/030931 PCT/U82004/031368 _
ollowing characterization 0 phoma, remaining biopsy cell
suéﬁ@&ﬂ%%&?@%‘i%ﬁﬁ?ﬁf@ﬁ%%?bﬁ%“l’é?ﬁr@ﬁ%‘l‘%?ﬁ%é@ typgs of B-cell
non_mﬂ@msmyphsnweﬂn‘@ dPe\ited lmmimﬁmm@@ﬁ 1oRiker

conits ECS tt %r Sence ofktlugngr %%em ic anti od| e sera of treated _
! &'a fents oF Bt AOOP TR 8LHVE mp'ﬁocy%e rom the peripheral blood

5 diltppaiedsiatientbrilgivids: bdients wtsivestuwdeldyorphwdigisbf
cl%s&&%%ﬁhﬁ%@%@%%ﬁﬁr&%@ygﬁm and to provide material for the in vitro

generation of Id protein.

Following characterization of the lymphoma, remaining biopsy cell suspensions are
stored in liquid nitrogen for archival purposes. This material may be used for in vitro
immunological response studies to either detect the presence of tumor specific antibodies in
the sera of treated patients or detect tumor reactive T Iymphocytes from the peripheral blood
of treated patients.

Eligible patients receive 4 weekly infusions of Rituxan® at standard doses followed
within 12 weeks by the first of 6 monthly subcutaneous Id protein conjugated to KLH
injections together with GM-CSF. Patients with an objective response (CR or PR) or lack of

progressive disease may continue fo receive Id protein / GM-CSF treatments every other
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within 12 weeks by the first of 6 monthly subcutaneous Id protein
cogé'glé%ated to KLH injections together with GM-CSF. Patients with 8&/{}31368
wo 288? %lresponse (CR or PR) or lack of progressive diseagg%%ﬁlz :

continue to receive Id protein / GM-CSF treatments every other 10 month

mongh for § LeARanS AR TEre A P HBhRRY e ks iharsdsacanbidesor
progeiissiese Spragrassidivtfyecumi antl-KIdlypitiang antikdsédsedfidaosangies

as ed from samples.. ined.at baseli rior t ti-CD20 antibod
ot o e R R oo BB G A o
4 wegkstiiHovangtheriestdibpypeis pesaificatnddidtypepesiiic: prokbiatsoectic
prolFEMEh RIS MR o SMSAmP s pRE B, E: DASRING.(RHAY 18 2Rl

15 CD20 antibody) and before each Id protein treatment and four weeks
CD2% retihpdyirrad <Heh Igmeisin et memtaks flaies trhe
compRia2O @ptifhedyrsradministered as an intravenous infusion according to

Ad the package insert once a week for 4 weeks or as the treating physician
—%%Sﬁ%%propriate. 20 Prescribing details as supplied by the

mafifactiiberaricds@dnti@)idiprdteiniitisb and:Gh-@SRUd ipfotiinAtdiding to
the &af@ﬁa NiSent %@@a%%&%él@éﬁ%ﬁe%ﬁ%ﬁﬁggg#ﬁ e KUnRIGHeR.,

of anti-CDZ20 antibody treatment, or as soon as by the
Preseripipalibnoptsurplied br tomiesmeaciyipr 6t6insad protein, | mg (0.5 mg of

tungy |d pagieiRieaniugaiad:ia 825 mg of KLH carrierprotein) and 250

mcg, of solu M-CSE are generally used on prjor, clinjcal experience

i TR DAL N R R DR PR & S g e e
compldtiontefNeni:€ e ehthodf ldephatsit avith Gdb-BPerisipktibyaitevconnjledbant the

[ for,si n f o) of GM-CSE

meo B e gy P S S B il o0
mg ¢f Ik lepimisarntinanddse meg sHmjbkichd-aff asaeptinll2sed og per

clinilpstiQnsiiehandaven iRAlase RRIMIY b HgEavIdTM injection sites,
as close to the exact sites of the FavidTM Day | injection sites as

pOSSHTELS FFE LT SRR U BRI bEWREEHTE h SPdr Gl (it two
injéaidnesintipsneas morehtfor siEmdi2 0QFIHAES bIPET MG P BGVOBSBGone is

Drug Information The anti-CD20 antibody is obtained from the . . .
D e et SRR R U IR iy A
GMrSteinisstpiscueatframhittid Ianeg/pry duerticnpigmaadpinee icplopap@niyity to

the ﬂm&h@mﬁci{]ckﬂ%iﬁ@?%éi%é)@&iﬁﬁ&%@c i$cbiSEele BRBTAIEA 98AR tion sites as
expressin e
possiblg. The ir%ection sites are rotated between the upper and lower extremities each month.

Drug Information

The anti-CD20 antibody is obtained from the manufacturer and used according to the
recommended procedures. Id protein is produced from the idiotype gene captured from each
patient’s lymphoma. This patient specific gene is used to generate a gene expressing the
idiotype region inserted into a vector encoding immunoglobulin light chains and heavy chains
using recombinant fechnology.

The recombinant gene is expressed in bacterial cells using standard techniques known

in the art. For example, the expression vector encoding the Id protein may be transformed
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5 idiotype region-inserted into a vector encoding immunoglobulin light
chains and heavy chains using recombinant technology. The recombinant
WO 2§8HE3$Hxpressed in yeast cells using standard techniques KR Rét 368
- art. For example, the expression vector encoding the Id protein may be
into bernsfdreatisindexyeastdelldandedpndsSe Baent bisribSd a5 €7, SndbiEi415
(Caby 0S. %546,082, 5,162,498, or 6,183,989. 10 Resulting purified protein is
c&/%zferlllttrg ‘coupled to keyhole limpet hemocyanin (KLH) prior to patient
adReniiingtivnifled prolkited Felentiv QeupiadHy fesyBalsdimasb Bergocyanin (KLH)

prior3G PURLH 2HQL cARtRIRS FoRdne:ad It Qra-momf fk shpetapbafsnormal
saline; itis supplied in screw-cap plastic vials, and stored prior.to . .

s AR AT O S0P O LRI B et TP GRNEP T R s
supplsddascrivedaglpristhereis the spedificationadibifixantioke a7 ~TocainfamidiMds
Patient Using a Specific Binding Cvtoreductive Agenband . ous Id

S e T R SRR S e
treatments for patients certain types of B-cell non-Hodgkin's lymphoma.

ExarlhE% :amﬁﬁ%mgw&mwg h §psninalions etidoiiaie %%nt and
conjugated to_ plus a cytokine or chemokine such as GM-CSF. All
'ﬁ&;;?&é._‘;;;_‘ﬁ:Q!mém;m-_;;._-.:. (INCTE VRALLIL S .....7-“;_“.....--::‘_;3..__; orphologlcal

MaigassdicCRieRinaN RURIRREIBYHICGVIRCE Erzalienhrrg drpPaul s mitbeltid blent

B Cf r the ip vitro generation of Id protein. Following characterization of the
;—?yt%ﬁﬁlgﬁ'%%emaining biopsy cell suspensions are 25 stored in liquid

nitfBigerittorfahhevaimriviotesrerrismadniomiy e Hedgkivs ywihoma
ol alodical raspansa RindiesiieLithan deigddhripresence b bimaple is

specific antibodies in” the sera of treated patients or detect tumor reactive
planmet} i shelegie e srthelibsiprabiation of BeffchatrpEHerRa R fiayId in
treatBRtE RiSEASRIVRAMEEK % il TON S af) Rilibdas{ Pvehsirrdardicklsed response

followed 30 within 12, weeks by the first. of 6 mpnthly subcutanequs Id
ot RO EBR AR P B BT e et R LR St AP
respaisotijottivel vdspadderi@RIdoRRYing Fagkdof progressive disease may

CORMEIQIRSEINE iR N GORiRmeRin EYRCOUGk BRNR (..

031368 month for 6 treatments and then

375 vy Aavesb Ay phevrmacrefad A8 Rsemee availsble Seppseximaighs Serdye weeks
after iRl AR UridiRtMRIC SR ROUK Iekaiiaesingra aisERssAdftaiBosamplains of

Favid™., Thus the administration of the specific-binding cytoreductive agent and the

autologous Id protein continue in an overlapping, or parallel, manner. GM-CSF will be
administered together with FavId™ and alone on the second, third and fourth days following
administration of Favld™. Treatment with rituximab will be repeated every six months for
four total cycles with Favid™/GM-CSF not being given on those months when rituximab is
administered. Starting on month 12, the administration frequency for FavId™/GM-CSF will
decrease to every two months. If patients show no disease progression after twenty-five
months, they may continue to receive FavId™/GM-CSF every three months until disease
progression. _

Patients are evaluated according to clinical laboratory data, physical exams,

observations for adverse events, Outcomes are measured by EFS (Event Free Survival),
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obtained at baseline (prior to anti-CD20 antibody) and before each Id
protein treatment and at 4 weeks following the last Id protein treatment.
WO 5t pecific and KLH-specific 5 proliferation of PBMC aRCAIE§2004/031368
measured from samples obtained at baseline (prior to anti- CD20
respamitotht aathefer o wath g pnoieinttrdiuspentedtateo Ui WdeRs Fod dwimegne

resp&lﬂg@ &PF‘M&’M fnl%Bﬂchl go‘ﬁ{ﬁ&?‘ %mﬁBYalﬁmgﬁwat@%E%%q%gt to freat

antibody is administered as an intravenous infusion according to” 10 the

(ITT) ged by enrfBrasy eratohieER) ppYFEERPBI2EE Fe treating physician
g dhyiltepotyics o (U
are used. rotein and GM- rotein an -

S QBB v R R AR LY ZCNSTOR oF AMEEbo e

minianti bedyityedifnei buskrtogimals hentdittBovbfothbecampleatidonafftheh d8ents at

[ hedg protain. | ' ft [ rotein

T U B A B vy

rtn@rbosy kad tereidipasedacdnpsistcd impane ipaeastowilrseina Favid™

mmdkeatngnt schedules and doses. Patients receive a subcutaneous injection
of Id protein with GM-CSF (split into twg_injection sites) once a month for

six mprthedule i mpuiensnse FURERUL o Haserob Abas Oaugiraihdiaretel- I :
CliniynsubRO@EN)EAGS 40ECI01)) i3 deyalnpwinglesahdduroriainjociant Al
. -CSF.inigctions. are alsg split (125 mcg. per injection site) and given in
prio G s O R U B R e
the fstidaiiRaiemsMBdhanisasnGrvsh niscjiossitfier thadimjootion Siteyears. By
admiRiater Petwesh heduRRErand, lower s Rities Baeh MaRiBn Ribtrects to 2

Information 25 The anti-CD20 antibody is obtained from the manufacturer
specifitydrePher Bieig T AR PR 88 Rocedures. Id protein is

produced from the idiotype gene captured from each patient's lymphoma.
g i {?ﬂ}\ﬁﬁﬂﬁc gene is used to generate a gene expressing the
%@g@m’ erted into a vector encoding immunoglobulin light

chdindamtdesl/in thaaitedsu pifipntsconsbinasfvtdchicdioyyg30itte: (1)= 18
yearCHORDIPIHASHPEFEHREASSSA R BRI ETRLC RS S NGLSARNARer therapy

techniques known in the art. For example, the expression vector
exceph Sydntg! iR dipieB dirant (Dol trarsRsHeRat ledorRiep S O1sieb e biopsy
matfallild 00 Fa3dBe6 6 teuhablefirlces At oRPrRIseY @S NRSsibl it
evahLljzié'e I‘:i’lasggg]et P‘oﬁgx'vﬁig %gée%%pas?/? (g)ﬁ:slfcﬁ%galcaﬁy confirmed Grade 1 or 2 follicular
B cell lymphoma or small lymphocytic lymphoma (SLL) by the WHO classification system;
(7) Judged suitable for treatment with rituximab by the treating physician; (8) WBC count >
3,000/mm3; (9) Platelets > 100,000/mm3; (10} Total Bilirubin <2 mg/dL; (11) AST z;md
ALT < 2x Upper Limit of Normal; (12) Creatinine < 1.5 mg/dL; (13) Patients of childbearing
potential and patients who have partners of childbearing potential must agree to use
contraception from the signing of the informed consent until 30 days after they discontinue
the study; and (14) Ability to understand the nature of the study and voluntarily give

informed consent.
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(Cabilly patents). Resulting purified protein is covalently coupled to
keyhole limpet hemocyanin (KLH) prior to patient administration.

WO 2405{pAfated FavidTM (Id-KLH) for subcutaneous 5 administEtiBH TIRtANS
0.5 mg of Id and 0.5 mg of KLH per ml of normal saline; it is supplied in
screw-cap plastic vials, and stored prior to administration at -20 T.

TRE EﬁV@T%ﬂi ﬁgministered together with GM-CSF as described elsewhere
tion. Example 8: Treatment of a Patient Using a Specific
BRwlipeiOyib radaxanBNkyef thaidymehemp oG TP IsPSYEior BagHon of
Favidl rmi&%mﬁtgﬁ&mmmmwmﬂgmmm Rituneriaforpiusnsecutive
FavldTM and GM-CSF Immunotherapy in Patients with Indolent B-Cell
weekiymphoma The aim of this example is the treatment of indolent
narttdadghkinschanpldfa réiphicsdas smaiinele avedaded (fotidufar Rakenfs with
. small lymphogcyti . Th [ Rl
objecav FBS%?I}%G &SM %#ﬁ,al-%%?]ﬂé fs?agfémgége EI'U]C%JH %ﬁ?ﬁ&&t@ﬁﬂU@ Eﬁ s .

Safety e com maintenance rituximab and Favld in treafment
Paticpta YWih prasessiqE OO Bhams B¢ 18107 H Hosy s Bvent free survival and

reaRORRR it NS IRRMAG A8 S ERRIN LRI IR EMPUR QM of rituximab
development of an anti-1d immunge respon m@&elu'ar aT%FI ‘r‘noralth
ot 6- RSP R D A BRI T SOVt AR Gy 8 2 Tonchs.
standaigthosesandsahesivten@nc: 2ty FanbiiGRAEK ix Mmisstooh as
v|dTM becom ailable (a | )t%e ‘ flar heginning
montgga%ﬁ%%’n%g}%% s‘?\%\ﬁféég%l 'ré’gg?\ﬁn%érﬁr%nt yééu_ %ﬁ%ﬁ?ﬁ?inject%&g
concwfreRdy fliiTHiusitheb adimirgshafion b} mendise Emdbingmigey i carpiy

admifRBRNL A0d1BGnautalogeus, Ithpiatein COMRLSHE RBoRYS/ARIIAG BM-CSF is
parallel, manner. GM-CSF will be .administered together with FavldTM
admigjstererd AEeBhother S - FR] %m&lfo‘aﬂw‘lfav&%ﬁ%\m&%sg eSS
Ther&bRaw§EEmnE ReiRgeRS Wibndtyximab siltdelepeaed 8ty 28bandaithFor
. for four total cycles with FavldTM/GM-CSFE not hei \Y .
S e R T R
contiadeﬂimiﬁmﬁnﬁ_ritﬁqwdnwﬁfbﬁmhdﬂ’lmﬁ@mﬂ@fg_ﬁlwiII decrease to every two
MosiRg I Pﬁ?&ﬂﬁdﬁ?@?”iﬁ?dq{ﬁﬁﬁéﬁe@ﬁ%ﬁ?gi%&ﬁf@YSM@THdeKEHB%%,
they may continue to receive FavldTM/GM-CSF every three months UR/}Z”
(0. St damEd mtbg%és(.’éﬁ.aﬁaﬂgm%dapéeet&a|aa1@&a§eea$éing?odawﬁ?cﬁr GM-CSF

25018 /Bey AN S i pRRIGal RgccRisRIvaliORis:of thd Ferde yetim. The doses
on doum%%%% géeﬁrgeasureda%b%ﬁs §E\E%r}§1§£;%% e%{rvwal), -68 WO

Rituximab Maintenance;

Maintenance courses of rituximab are given every 6 months for 3 maintenance
courses (i.e. beginning month 7, 13, and 19). Each maintenance course of rituximab

generally consists of 4 weekly doses, (375mg/m? IV infusion).

Pretreatment Evaluation:
The studies that are necessary for pretreatment evaluation, and during the first 12
months of treatment, are summarized in Table 1. All patients have a biopsy for production of

Favld antibody. Radiologic evaluations are performed within 1 month of study entry.
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response rate"at month six, overall response rate (Response Rate), TTP,
DR, and immune response to FavidTM (both cellular and humoral).

WO BHitide3data are analyzed by intent to treat (ITT) and by arP@ffVéb%f}‘”’%”“
evaluable (EE) patient populations. FavldTM is generally administered at
Laboﬁsmjﬂeemstrateiqmﬁirﬂumgmﬁim 1swhnt'{mf sy g Retadimimidtbase benB @arrow

mc /ml, Rituxim IS 0 I i
o B I TR L B T e o
entryagents at full dose and schedule. Without being bound by any theory, the

B cell depletion induced by rituximab may lead to an increased cell
mediated immune response to subsequent FavidTM |mmun|zat|on 10
Tablerhe RicteatmensSivdietand Fealvationh Ry e-tamEis th Mea i Hainsworth
JD, et al., J Clin Oncolp2@(esindr614267 (2002)) is uskakthlong with the
schedule of FavldTM used in prior Bavl8iTM4studies (hiti8l nffonily 11 12
HistaRjaatisnaklowing to every to monthk injectiohsafteX the Hrstb ifjectiBns, X
Weighnd’then every 3 month injextions after the first one to two years). By
Tumedéasterngituximab and¥avidTM or¥different days, it is easier to
CBCaphitgtetiddifétfects to a 15 $pecific drugirather Faktoth&emfiretrealfnent
CMRedidBiT siumid POPULAPION To¥e ifvolded®in theBtully patfents X
HIV serlogstisfy the following criteria: (1) > 18 years of age; (2) ECOG
Pregpanpiishnce status of 0, 1 0f2; (3) No prior anticanceg,therapy 20 except
ST QPm%latlon therapy;{4) Tumor a%%essmle for biopsy, or available
Bonilfff;(? S mater gged by r|IIe to begyltable for preparation of
asurable oggievaluable isease following node biopsy; (6)
ed Grage 1 or 2 follicul cell lym a @r small
qu ocytlcﬁmﬁn ma (SLL) by the WHO clgﬁss%cg‘{ion s?g?gn 5%7) X
Jud ed suitable for treatment W|th rituximab by the treating physician; (8)
ity syuiemepphohd ﬁ?%ltgse elets > 100,000/mm3; (10) Total
Bﬂm}bﬁﬁ@%ﬂ Jdpdipg AST ALT < _2x Upper Lim H‘?E’ L1R),
jone i g&‘i_% 31 ﬁ?é‘%Feaﬁ’ﬁiﬁea ool % ST
e

equired or sp ecun XC?%%%H agree tO use
%Za’em%(\ﬁa’{:%n By a%l?'(gﬁ@gf [E%gé%éig %@rs i 30caysakSrille

ue the study; and (14) A ty to understand the nature of

e Li%ﬁ Qbdntatily Hiyge30sinfo I esheRRSERt RNV AROORNRARIL.
2004 Q31368cd RREAEMIEM Fcbdadb at 3-month intervals. Patients are
cxamlned monthly during the first year, and monthly CBC, platelets, differential, and
chemistry are performed. Tumor restaging and tumor measurements continue at
6-month intervals. CBC, platelets, CMP, and tests for humoral/cellular immunity are
performed prior to each scheduled dose of Favid/GM-CSF, and prior to each course
of rituximab.
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Patients will undergo FNA of their lymphoma to obtain biopsy for
production of Favld. Patients initially receive rituximab at 375mg/rn2 IV,
WO 28 3pEweek for 4 consecutive 5 weeks. Patients are reeVAIGAt8Pff031368
response to rituximab at week 9 (month 3). Patients with objective
response (CR, CR,,, PR) or stable disease proceed with maintenance
therapy. Patients Vablero§atissidivafiyimphomnisgdvienthnd¥€d from study.
All patients who begin maintenance therapy may fgggive repeat courses
of rituximab 10 at 6-month intervals and intermittent injections
ofFavld/GM-CSF for dotdifof 34 mbhthd? DL}ﬁng e ty%lar g 23 24
Histompgitenance therapyxFavlid/GM-CSE is admigistefed monthly, Beginning
Weigﬂ%@th 4 (week 13). avld/GM-CSF combingtiongs administer
concurrently with rituximab, during the first 12 months, Favld injections are
TumeapapaiRrealministeréd at months 455, 6, 8, 9, 10%and 11. Duriﬁfy the
CBCsgieent year, Favld/GM-CSF is 15 aministered exery gther month X
( pt during monthg,when rituximab is admjnistgred).,. Therefqye,
war?jec |gﬁga§:ﬂgring the s?(g:cor%‘l]l1 year 2:% at months lg,r 16%,(18, 20, % and X
CT clpst/gbderysatients with Bontinuing response after completing 2 years of _
Humbr@kanaFadii@M-CSF isgcontinued at 3-manth intergals until [gmphomag
progression. On days Favld/GM-CSF is administered, Favld protein
(0.5mg) and KLH protein 20 (0.5mg) is mixed with GM-CSF 2509 and
injected subcutaneously. On days 2-4, GM-CSF 250g SQ will be
admigisteree 3RS AISCIedopaaiiReALE Ghdne.hayIdniselion [JRe dPRss

on days 2-4'may be self administered at home by the patient. Rituximab
reasypRSPRBheiEE I SiRian i i bRicad GRepisss FRIBIan BrEgisdEERse bone
mariiPBEPEI06 BUTPHIENANCEemEOHT R therBOGIRRINGVIRBEN ivdiSe sl dl Il

Each maintenance course of rituximab generally consists of 4 weekly
confifLa COmPIEE FoHSS I infusion). Pretreatment Evaluation: 30 The studies

thas fee coegdssanyof@r pretrsaimenney dioapynpatiwktd aringpehe st 3 @onths

wimbfng{z}gs?ggl ggﬁﬁms{aﬂ;&a ,%E%ﬁy%g%ﬁ%eﬁﬂs%tp%ﬁémmmm

lops uction of Favlé antibody. Radiologic evaluations are

“meagseforRizaiwith lesiono At esrble by eitripal raapnadions pBeYwnth intervals, CT

scanE SFHAE SIRQPAMA31368 ch aRAHOL d65i5: & RaHor madswithindewaekiohs

study entry. Patjents will_ have bone marrow aspiration and biopsy, if
shouldcrgutapiei U hEs s B B R A RIS EOths of study
ASSESSMENT OF EFFICACY.

The following describes the paramters used to determine efficacy.

Tumor Response Assessment.

Rcéponses are defined using the International Workshop Response Criteria: For the

complete list of the criteria, see Appendix II summarized in the table below.
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entry. 5 Table 1'- Pretreatment Studies and Evaluations During the First

12 Months Pretreatment Month 23456 7 8 9 10 11 12 History Physical
WO RO/BI03X X X X X X X X Weight, PS X Tumor Measureme&{STRUR2098831368

platelets, diff X X X X X X X X X X X X CMP + LDH + uric acid X X X X X

XXX XXX X HIV serology X Pregnancy test Xa CT chest/abdomen X X

XX LT - Bong-marrov It y,\C ] of I
RCSPAQ%&H%?%?g /cefﬁﬁﬁca ity ‘(ES?X H;?{;(&é(g(x %{%@%ﬁ’{% wo n%%—:%ﬂ% o

=

childbearing potential b Only if|clinically indicated. Flow r‘ytnnetr\/ for

CR detection of bdIogaAk rearrard&Hafks should Bemdiuded. ol

CR, required in patietdgnaho have haddaeine marroviNasgiation withifdeterminate
months. d Requjred for specimgn to make Fayld aggibody (se¢ Mamendix
). e Baseline a%%?ﬁ()fr to each ei(:\lrl‘(g"g%}%]f Favld. %%%g%gns will lhiedstieradhate
jally a

and sent to Favrille_(Appendix lIl). f Only if initially abnormal, and

PR necessary to ddii2CR (includdofed cytometdfprmsipatients Aesitive
reevaluated foy frgatment resppagggat 3-month nsesgals. Patidntseas@mt
examine_d mortBIé/ !de%gﬂn the flrgtqrease and maﬂébfya@B(_:, platgleéﬁmnt
differential, an Jlﬁ‘%r?s Sity are|per /rqmed. Turhgrggstaging ard tumor
measurementg continue at 6-manihjntervals. =aalatelets,|CMP, and
tests for humatal/cellular immunity are performed prior tao each scheduled -

Relaggrdprod Rasing/ GIMEERe and pridfl ¥ach coulsie¥Ebf rituxinaiFaPpeaese
2005/030931 PEFIFRISER4/03] Histrased increased

new sites

Adapted from Cheson et al, 1999.

Immune Response Evaluation:

Humoral and cellular immune response analysis is performed on blood samples

obtained from each patient using standard techniques.

The following section lists specific information on the drugs used for freatment.
DRUG INFORMATION.
1. Fayld™

Description:

FavId™ is manufactured for each patient using genetic information taken from the
lymph node biopsy. Favid™ consists of a unique 1d protein derived from a patient covalently
coupled to keyhoi_e limpet hemocyanin (KLHj}.

Formulation;

FavId™ for subcutaneous (SQ) administration contains 0.5 mg of Id protein and 0.5
mg of KLH protein per mi of normal saline.

Preparation:

On the day of Favld™ injection, 250 mcg of commercially available GM-CSF is

drawn into a plastic tuberculin syringe and set aside. The entire contents of a thawed vial of
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Table 2 - Patient-Evaluation During Months 12-25 Month 13 14 15 16 17

18 19 20 21 22 23 24 25 History/physical X X X X X X Weight/PS X X X
WO 280503095 umor measurements X X X X X CBC, platelets, diff& URZROK21368

X X X CMP, LDH, uricacid X X X X X X X X X CT chestlabdomen X X X
Favidtumeralisallupmid aniRityyfingewitia toAkine nosdpictay phifigdars siould

aintenance (month 25), patients are restaged with_reasses t of

be brﬁ]ﬂb?%?é‘ﬁ&s%%‘?ﬁe ﬁ?&@l Cgé e%é?{r@ n{l%g?o%), Patients Eg\ﬁ relf)‘ggr}tegélﬁteh&
vial arectaicw s pirttiayfivigp Sytakitd oipaidhbaneinsiatonwBeplanisashpuld be
puiled! yolyed E%&Mggwmaﬁﬁmt%émﬁﬁ%ﬁgﬁ E&W@&Qﬁ e

years maintenance therapy, patients are seen every 3 months 10 with

additipgtefyhateMpiHicat BsaibmrationyieisentamrehantiRrca havamp sheris;eanee

needit MBLIMRASHEBE BisOfRY R SRR STAS SAbIean RIMSIRH exsyinatiedto

At 6-month intervals, CT scans of the chest and_ abdomen ted,
the LIRS NN TSRS IoF RIS Lo RS EvEHo s e s iafached

and the dpm@émgedt_lja nookqal conesstenscAESEsS S‘NtEN'_Es@EpE_EE DAGY ad¥he
solutfoﬁq\slv(sﬁgtdet%%%é@r%tﬁg{%q}}%gs ‘f‘gregilté)l Sﬁ%HE?P %gffé%ﬁ Y ne-gHﬁLosrhou}d be
esp espo efi

1se Assessment. ses are ned using the Ihternational
used\igp AdsmissRESBonse Criteria: For the complete list of the criteria, see
Appepdix Hegmmatized in the table below. 72 WO 2005/030931
PCT/U52004/031368_Response Category Physical Lymph Nodes Lymph
NoFEoNE R o #F Blamination Masses CR Normal Normal Normal
NondaknEiRatidgrmal Normal Normal Indeterminate Normal Normal < 75%

NOSP %lleoéa%fegfr ggf%?ﬂ%@t?&%ﬁ?&%%ﬁﬁl Favid™ dose is split equally between either the
two upper or two lower extremities (e.g. right arm and left arm). Injection sites are rotated
between upper and lower extremities with subsequent administrations.

Expected Side Effects:

1d-KLH (similar to Favid™) both with and without GM-CSF has been previously
administered to patients. Side effects were minimal, the most frequent of which included
local reactions at the site of injection. Potential adverse events include:

Local skin reactions at the site of injection such as erythema, tenderness,
induration, urticaria/rash, pruritus.

Systemic reactions such as fever, myalgias/arthralagias, chills/rigors, nausea,
fatigue, headache, thrombocytopenia and other cytopenias,
hyperglycemia, vomiting, hypotension.

In addition, there is a theoretical risk of the development of autoimmune disease,
although clinical autoimmune disease has yet to be described in a patient receiving and

Id-KLH vaccination.
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PR Normal Normal Normal Positive Normal > 50% > 50% Irrelevant

WO Dﬂ((e]gr%%se in decrease decrease Irrelevant liver/spleen > 50% 2:50%
4EE/EEEE decrease Relapse/progression Enlarging New or ReH 52004031368
Reappearance liver/spleen; increased increased new sites Adapted from
Cheson et al, 1999. Immune Response Evaluation: 5 Humoral and

2. celloker SunvatdJesRons&abalysis is performed on blood samples

obﬁined from each patient using standard techniques. The following
se |%Sr%rﬁg?§“§‘pecific information on the drugs used for treatment. DRUG

IN RE&MS?F([EHIIHMTE@H wmymmcﬁmm: glaavlofid-isanapbifacnnionly
stin%ﬁ!n%?gc&&&“ﬁﬂ& NG9 GG ARRIAKER @Fﬁ% r'o POSC. ast (s

lopsy. FavldTM consists’of a unique Id protein m & patient
cereyied bR sHOI RS IReNGIatred BY HErwesahrTrreHyn1 ST 5ol
acodraMTM R subGHRRResSHER) AdpinistEtion contains 0.5 mg of Id
protein and 0.5 mg of KLH protein per ml of normal saline. Preparation:
On the day of FavldTM injection, 250 meg of commercially available
3. KaM-ash ds M ardyvoradiedyplastia tuberculin syringe and set aside. The
ent{? S%{ ents of a thawed vial of -73 WO 2005/030931
047031368 FavidTM are drawn up into a 3 ml syringe with an
18-RHwgaeleetiay Afppainceiuctvesiesulds becheskenling titmenafacuaids
des@pi SR8 PHRuidpe taken to ensure that all particulates in the vial are
taken up in the syringe intended for patient administration. The plunger
should be pulled back to extract any study material from the needle hub
Endponitio Peavespadestabibed:addition of the GM-CSF. After the entire vial

COREDR RAVE PRAULEWRHPo NS SRi5RHL S sed for the trial,

Primary:-

Event Free Survival (EFS) is defined as time from the first dose of rituximab to the
time of any of the following events: death, disease progression, or institution of additional
{non-protocol specified} treatment.

Secondary Efficacy Endpoints:

Objective Response Rate at Month 6 (just prior to second course of rituximab)
Objective response rate at 6 months is defined as the percentage of patients who have
achieved or maintained either a complete response (CR) or a partial response (PR) at the
6-month evaluation. '

Overall Objective Response Rate: Overall objective response rate is defined as the
percentage of patients who achieved either a complete response (CR) or a partial response
(PR) at any time during study participation.

Time to Progression: Time to progression (TTP) is defined as the time from the first
dose of rituximab until the time of the first documentation of progressive disease. Patients
who have not progressed, are lost to follow-up, or die prior to progressing will be censored at

the time of their last evaluation.
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needle should be removed from the 3 ml syringe. The predrawn GM-CSF
dose is added to the 3 ml syringe leaving room for air in the syringe

WO lsafredndhe 18-gauge needle is reattached and the syringe i8GBRy004/031368
rocked to mix the solutions. The air is expelled and the study solution is
Splitipifoiet Riapselin ByFrERS TespdmnBirtiodeAtedauge teediesn the date

be 10 used for adm|n| tio tor nd Stabil [dTM
o S SR R A TR IO A oA L e ton of
progiavididibcioselstsplit whﬂdimmv\megr withdyr ated s twfollgypapopridie prior to
pmgg%é i f%@'&&%&%@a{ bt Aadilat-pryniristion sites are rotated

en upper and lower extremities with subsequent administrations.

Exﬁééﬂé@M@ﬂ%ef@ﬂ%ﬂ%EH’KE%H&?*@STF%W&PW’SHB’? FeRACRRIRRAHS A

theyCaMe%%F RE QI RISV IR mmlw@@b&qmmpﬁﬂmﬁaﬁyawere

minim most frequent of. h h included 20| t the sit
S e S e e

celhdiiecnhinjestibimsucie asprytbenid enderness, mduratlon, urticaria/rash,
pruritus. Systemic reactions such as fever, myalgias/arthralagias,
chills/rigors, nausea, fatigue, headache, thrombocytopenia and other

Study Pepblationsos hyperglycemia, vomiting, hypotension. In addition, there is

a theereicRTHsK BijRAiaY emﬂﬁé]ﬁﬁf)%@ﬁbﬁm&%ﬁ' sEaSancAlgul batients
clinical autoimmune disease be described in a patient receiving

Whoal??aerﬁ%ﬂ'ﬁf‘@é&ﬁﬁéﬁ’&r@? 030931 PCTIUS2004/031368 2.
GNEGSH Y Sxrgisbie Maﬁauklﬂ&(a}ﬁ&msmmﬂmbie(ﬁmm}ﬁﬁr([ﬂﬂ Kol e 11

lycos ated
SR L e T O SR
recef®e a&éﬁ@bl@a@@mﬁmﬂwﬁéﬁmﬁiﬁnufaaured by Immunex
Compaiation reMEaf ispisahcen éﬂﬂ&ﬂ? QRABRLEARIUIS SO ELARHOR (either

and protocol. 3. Rituximab or Other Cytoreductive c?ent
rituximab or FavId™/GM-CSF) will be evaluable for safety and toxicity.

The invention iltustratively described herein can suitably be practiced in the absence
of any element or elements, limitation or limitations that is not specifically disclosed herein.
Thus, for example, the terms “comprising,” “inciuding,” “containing,” etc. shall be read
expansively and without limitation. Additionally, the terms and expressions employed herein
have been used as terms of description and not of limitation, and there is no intention in the
use of such terms and expressions of excluding any equivalent of the invention shown or
portion thereof, but it is recognized that various modifications are possible within the scope
of the invention claimed. Thus, it should be understood that although the present invention
has been specifically disclosed by preferred embodiments and optional features,
modifications and variations of the inventions embodied herein disclosed can be readily made
by those skilled in the art, and that such modifications and variations are considered to be
within the scope of the inventions disclosed herein. The inventions have been described
broadly and generically herein. Each of the narrower species and subgeneric groupings

falling within the generic disclosure also form the part of these inventions. This includes
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according the manufacturer's description and protocol. Endpoints
WO IR ANd Secondary): 15 The following is a description BEHES2004/031368
endpoints used for the trial. Primary: Event Free Survival (EFS) is defined
withasthiengeifecinddserfinstrdoSendt oif dkénmaiertidotisen provasofcamygatitted finflationghat
will %Mgﬁt%n?&%ﬁ 'd ?g%i%){’ﬁ?a%&séb%‘ ﬂ%%'&ﬁ%&%%@r&%&d&'mﬂler or not the

non-protocof spe treatment. 20 Secondary Efficacy Endpoints:

mategipjée fioscrexpbies Regtieallv saied: (Jaadgditinngdsroftaterss @eregects of an
inveffienmasEhischieiespone e a! Ssap isdsaRbNRORHNE! will

pe,rcenta%e of patients who have achieved or main%aine_d ither
recogpizfAbhe hsria RIS AAsTELEO HL LIRS hi il gember or
subgevaustingm By diallaikjeatie e soanes Waie a@feraltohjeataspect of the

. I nse rate is defined as the .percentage of pati chie
v I AR RO i SRS SRE R0 IRET IS 1o
NO:@I&?irigcét_ﬁi@Iy, Patsidipradod e eqti Rl e disione Tane mephsy adsbioks(]"1
indiaisifetinedRtitsimeinm hadiistdoseat eiuximaluntl hedineak ve

the first documentation of progressive disease. Patients 30 who have not
exclpdgd prdaclyded infhe g iBdivifalY die prior to progressing will be

cerseredpatidpiettiima Ui hedd | Bsmetaldeliosinr R VWORR0MRIGA 3 Hifferent

PCT/US2004/031368 Duration of Response; Duratign of onse (DR)
orde A e e TR TR Rk S A QLS G 8 bgers
may(@GRuor PiR)steptiinhie abevr of ahie divksy destindenigtionadfiiptdgrel giesforms the

goalgmg%iﬁlﬂygmemm'have not progressed, are lost to follow-up, or die
prior to essing will be censored at the time of their last evaluation. 5

ro r - . L) -
iR erRkerrafbniavrRiine horigideieaBiat iAo ra SpBHalents
can POsHbdadfitpRmdamalopacessiy e gheiat anaiaidaumniak RSRATRREROM its

5CO] theé'rgld prote‘iw 1 Ea%@/irgivm%i fr? | OW.re]:gnt Hg é%igg&iontﬁ) fs Igc\i/ 1(5,: :gei eargoc% to certain
RSt e AWl AL HE AVAiTARRfBra positive caltt B RO mRoral TamUhe

.

- embebpenseapekdon ol rSvadyskidloinlditors would recognize that changes can be made

in form and detail without departing from the spirit and the scope of the invention. The
described embodiments are considered in all respects as illustrative and not restrictive. It
should also be understood that the invention is not limited to the particular embodiments
described herein, but is capable of many equivalents, rearrangements, modifications, and
substitutions without departing from the scope of the invention. Thus, additional
embodiments are within the scope of the invention and within the following claims.

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 as if each individual patent or publication was specifically and individually indicated
to be incorporated by reference, including any drawings, figures and tables, as though set
forth in full.

-77 -



Intent-To-Treat Population: The intent-to-treat population (ITT) includes all
patients who have received at least one dose of rituximab. Efficacy
Evaluable Population: The efficacy evaluable population (EE) includes all
patients who receive rituximab therapy, receive at least one dose of
FavldTM/GM-CSF, and 15 receive at least one follow-up tumor
assessment. Evaluable For Safety Population: All patients who receive
any study treatment (either rituximab or FavidTM/GM-CSF) will be
evaluable for safety and toxicité. The invention illustratively described
herein can suitably be practicee- M8 absence 20 of any element or
elements, limitation or limitations that is not specifically disclosed herein.

Thus, for example, the terms "comprising,” “including,” "containing," etc.
\shall BE AP RICRE ARSI RABITSRERY! the terms
and exptessionfoemptogetBhelibmelizavach éen pasent asntedhos obh

descripin. 4y QQM&H%%@Q&#;%P éﬁﬁf&?g O éﬂ@oﬂt&z & use of
such terms and expressions of excludihg any equivalent of the invention
showiBrRgesBed bhstirbyrast lipbing iserevemdpdiranaeniansd (B modifications
are passilsvitipiaibeseRRRi Al hesNIo Ruelaimedidl gt should be
understood that although the present invention has been specifically
disclosed by preferred embodiments and optional features, modifications
2and vesiedfansmarhinetisrapaiioncmipdnilie cohgrtindisclostgarnde readily
made, By thass skllegtn he ary and inat such modfieations and.
variaions aré conaidered to be 35 Within %he scope_gof He Ifvertion
disclosedieréin i¥dkofiwentiorsbrihy beondesnichetay oaullyiaing
generisally, herein, FAch ARhsRARNSE SReriesARg SURgRRclR.

groupings falling within the generic disclosure also form the part of these
inventi&its 2 rHR ftditesnofiEpperopesrostton ouneigrooaiopeses
- withindhgog@neric description of each of the inventions a proviso or
negative limitation that will allow removing any subject matter from the
_genus, regardless or whether or not the material to be removed was
Ispecifibabiyerefitaich 1nvel]ditiorivshidrmteatutiespeiaspeeipositan invention

are dessihes inFI LS AT aIoUR. Ulosc aRloRladdn et vil

5 recognize that the invention'is al cribe terms o?ighy
individual member or subgroup of members. of the Markush group.
Aurthgrewhen apferensstarrrAsRRCE bt igyaRYRdiRisrR4aNge of -
individual mémbers, as for example, 'SEQ ID NO:1 to SEQ ID NO: 100,
includiRY et IFfifled to be equivalent to listing every member of the list
. individually, and additionally it should be understood that every individual

gn emlﬁg g Xfl%ﬁlim 1,2, or 3 wherein said B cell malignancy has ndt been

previously treated with chemetherapeutic agents.

6. The use of claim 1, 2, or 3 wherein said B cell malignancy is a relapsed B cell
malignancy. " '
7. . The use of any one of the preceding claims wherein said cﬂﬁtemporaneously

ce-administered treatment with said autologous Id protein begins within three

- months of the last administration of said specific-binding cytoreductive agent.
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10 excluded or included in the claim individually. The steps depicted
and/or used in methods herein may be performed in a different order than
as depicted and/or stated. The steps are merely exemplary of the order
these steps may occur. The steps may occur in any order that is desired
such that it still performs the goals of the claimed invention. 15 From the
description of the invention herein, it is manifest that various equivalents
can be used to implement the concepts of the present invention without
departing from its scope. Moreover, while the invention has been
described with specific reference to certain embodiments, a person of
gordingry sidlbintheRmRUidiesagifethat GbaRGRT SRR BaasgIIN form
and detail without departing from the spirit and the scope of the. invention.
The 28 BEURHEE S IFHBEIER SUIS Ul SPRYAR PSgE R tvo
illustratutharfdhrdisedinietiin shoubspdsitibeindide rstordittiatetigent.
invention is not limited to the particular embodiments described herein,
but is capable of many equivalents, rearrangements, modifications, and
Isubstiitrivriaticus depaninepdiotrtidimsubpriosabcimenpoarcrhey,
additign@lHmbedimesA®W i e ScoRaebhs:egHicRRRAGWIthIn
the following claims. 25 All U.S. patents and applications;-foreign patents
and afB?ﬂfEé%é‘?f‘si,agcﬂéﬁtm&" e85 sHEBRE SO NG RAREIRC HE BT ed
herein are hereby incorporated by reference in their entirety as if each
indivigual patent or publication was specifically. and.individually indicated
Ot SR R e
tableseagithusigredatalioeit withuthid27t6Ibgudd §1 frotdimebedias within one
Spec'ﬂ}ééﬂ'Hfjéﬁkg:&Y%ﬁﬂ%ﬁ%Sn%%%f%gﬁﬁqmmﬂfgﬁ%&ﬂfcﬁj@%@lﬁ?me”t
for treating a B cell malignancy in a patient in need of such treatment by a
combination therapy comprising contemporaneously co- administering (1)
13aid spRGISCPIRGIDa: CYinEgrbiciue: ABRRE AREER) Bt BMURMIRRRPUtIC
composition comprising an autologqus Id protein. 2. Use of an
S e e R R r——
the mianiuiasiure of a medicament for treating a B cell malignancy in a
- patient in need of such treatment by a combination therapy comprising
contemporaneously co-administering (1) a specific-binding cytoreductive
13geniTantsef shinitdrtierstn sridé et loowipusitis pelesterbiieim dagroup
autolR@ting of Hodgkin's Discase and Non-Hodgkin’s Lymphoma.

.13, The use of claim 12 wherein said Non-Hadgkin’é Lymphoma is low grade,

mtermediate grade or high grade.

4. The use of claim 12 wherein said Non-Hodgkin’s Lymphoma is selected from
the group of subtypes consisting of small lymphocytic, follicular and
predominantly small cleaved cell, follicular and mixed small cleaved andl
large cell type, follicular and predominantly large cell type, diffuse small
cleaved cell, diffuse mixed small and large cell, diffuse large cell, large cell
immunoblastic, iyrﬁph_oblastic, small non-cleaved Burkitt’s and non-Burkitt’s

type, AlDS-related lymphomas, angicimmunoblastic lymphadenopathy, and
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Id protein. 3. The use of claim | or 2, wherein said immunotherapeutic
composition comprises dendritic cells comprising at least part of an
autologous Id protein. 4. The use of claim 1, 2, or 3 wherein said B cell
malignancy has not been previously treated. 5. The use of claim 1, 2, or 3
wherein said B cell malignancy has not been previously treated. with
chemotherapeutic agents. 6. The use of claim 1, 2, or 3 wherein said B
cell malignancy is a relapsed B cell malignancy. 7. The use of any one of
the precedin&‘%@im@ Wher[ein said contemporaneously co-administered
treatMEREH] T l}’t‘g%ﬁ%’ﬁs Id protein begins within three months of
the last administration of said specific-binding cytoreductive agent. -78 8.
1Jhe uysg 8,‘;@5}}'}3&18{‘“? ORE ﬁ%gﬁ%%ﬂg@én\% Q%l\/%ﬁb&%égs mantle cell
contemporaneously co-administered tredtment with said autologous Id
protelyrbging within two months of the last administration of said
specific-binding cytoreductive agent. 9. The use of any one of the
preceding claims wherein said contemporaneously co-administered -
IfreatrhBRYTHD Lol ALIIBGBUe fPretd v aYRiS waRIe R honth of the
last adorigisiiation REhibaprdikdingdng Bytendthieiyewvgentc10. The
use of any one qf t{gerpre?ggi_nglﬁl%i@séwherein said contemporaneously
co-a&?ﬁ?ﬁls e frestentwith said eﬁjfologous Id protein begins within
one 9 week of the last administration of said specific-binding

(V10T GUGYE A6k, dind HecHsLhAM Ue-oh s RicRdiBaiaImS

wherein said B cell malignancy is “selected from the group consisting of B

cell IyferroRFscatanBiv el anEesuRRNg orriisisesmblain | | wherein

said B cell lymphoma is selected from the group consisting of Hodgkin's

Disease and Non-Hod%I{in's Lymgh ma. .13. The use Otid im_ 12 wherein
86 €

18aid NBRUSFORAEH F JhiHR T BE SR BratRersin s g abs §PR® or high
gradecyldtedibevasgent Blsstecta mmmmmmmg@g kinisti-gbthoma is
selected fram. INe. 9K fA4RlYRES SRS 'SING &, smalh YmRkepgic
follicular an

antibody. . .

19.  The use of any one of the preceding claims wherein said autologous Id protein

s produced recombinantly,

. 20. Theuse of any one of the preceding claims wherein said auté!ogous Id protein

is produced recombinanily ir insect cell lines.

21, The use of any one of the preceding ci-aims wherein said autoldgous Id protein

is coupled to KLH.

22, The use of any one of the preceding claims wherein said autologous 1d protein
is encoded by an 6pen reading frame wherein a portion of the DNA sequence
of said open reading is obtained from nucleic acid sequence derived from said

B cell malignancy from said patient to be treated with said autofogous Id
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predominantly small cleaved cell, follicular and mixed small cleaved and
large cell type, follicular and predominantly large cell type, diffuse small
cleaved cell, diffuse mixed small and large cell, diffuse large cell, large cell
immunoblastic, lymphoblastic, small non-cleaved Burkitt's and
non-Burkitt's type, AIDS-related lymphomas, angioimmunoblastic
lymphadenopathy, and -79 monocytoid B-cell lymphoma. 15. The use of
claim 12 wherein said Non-Hodgkin's Lymphoma is mantle cell
lymphoma. 16. The use of claim Il wherein said B-cell leukemia is a
chrorﬂ?té*-ndell leukemia, acute lymphoblastic leukemia or a B-cell lineage,
or chronic lymphocytic leukemia of a B-cell lineage. 17. The use of any

29Ne oG PLPGRIING AN WOAHE DaRId G C G RINHIDR Y RUGIMERVE

agent is an antigen-binding cytoreductive agent. 18. The use of any one of
the pﬁ@&%enh@omawsem?eﬁfilé%t&&é@m@rﬁiﬁaﬁﬁgﬁhewfécfa'&mtagem is

selectgg: pmdecaspUp consisting of an anti-CD20 antibody, an
anti-CD22 antibody, an anti-B7 antibody, and an anti-CDI 56 antibody. -

19. The use of any one of the preceding claims wherein said autologous
2d prdtesnusésopnoguse dfitbe pradzidiap tai@e whheinseidhanipgne diptoesin

prece ie@q]ggaimsrygggﬁjpiﬁs%i{a g&%%grﬁus Idcp]gotein is produced

O gav . .
recom mantfy i insect cell fines. e Use oPany one of the preceding
claims wherein said autologous Id protein is coupled to KLH. 22, The use

26f any el he BIRCRHRGCIRITS WRRISILSAIR AiCIOgRiisIRIRIRIR 1S

encoded by an open reading frame wherein a portion of the DN
sequéRREBreERTisR Rldaphiigiieastuligbidheih nucleic acig sequence

derived from said B cell malignancy from said patient to be treated with

aid gutologo .ld0§0 rotein. . ? The use of any gne of the preceding
2 i e Sh ek SRS PaSrNE o e 0 GBS
length heavy antibody chain or a full length

27.  The use of claim 19 wherein said autologous Id protein is produced

recombinantly in yeast cells.

28.  The use of claim 19 wherein said autologous Id protein is produced

recombiriantly in bacteriai cells.

. 29.  The use of claim 19 wherein said autologous 1d protein is -produécd_

recombinanily in mammalian cells.

30. 'The; use of claim 19 wherein said autologous Id protein is produced

recombinantly in mammalian T lymphoid cells.

31, Theuse of claim 1, 2, or 3 wherein said contemporaneously co-administered
treatment with said autologous Id protein begins before the end of
administration of said specific-binding cytoreducﬁvé agent and wherein the

treatment using said autologeus Id protein and said cytoreductive agent
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light antibody chain. 24. The use of any one of the preceding claims
wherein said autologous Id protein does not comprise a full length
antibody heavy chain. 25. The use of any one of the preceding claims
wherein said autologous Id protein does not comprise a full length
antibody light chain. 26. The use of claim 3 wherein said dendritic cells are
autologous dendritic cells. 27. The use of claim 19 wherein said
autologous Id protein is produced recombinantly in yeast cells. 28. The
use QbR 19pahgLein said autologous Id protein is produced
recombinantly in bacterial cells. 29. The use of claim 19 wherein said
autologous Id protein is produced recombinantly in mammalian cells. 30.

37 he usgafitiaimdld: whsrainceadadtlapalErsiaieBpsupcoduced
recombinan;dg in mammalian tT Xmghﬁ}jd cglls. 31. The use of gaim 1,2,
or 3 WHereih eaid ¢ ﬁgﬁlﬁ%%r?e&ﬁsfy c8f%8%if%%¥é?éﬁ at%eé}f?ﬁ! At with
said seamiggdsiscitinubgemmdysginsabefone ittt efichdi tednmiaistnagion of said
speciligRinAcRINPALCHYE: et ANCLheren s, Jreatant Uaing said
autologous Id protein and said Tytoreductive agent -81 continuges In -
paraf¥oBguck s i e B ETRRUE aeREmos i En
immunotherapeutic composition comprising an autologous Id protein for
use in a method for treating a B cell malignancy in a patient in need of
such treatment by a combination therapy comprising contemporaneously
co-administering said cytoreductive agent and said immunotherapeutic
composition. -82

%
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