COVPCSI TI ONS AND METHODS FOR ELI CI TI NG AN | MMUNE
RESPONSE TO ESCAPE MUTANTS OF TARGETED THERAPI ES
WCORUWBHOREBFERENCES TO RELATED APPLI CATI ONS [ 0002¢T/TiIS2006/026720
application is related to and clains benefit of U S.
Provi sional Application Serial No.60/698,381, filed
July 11, 2005, the entire contents of which is hereby
i ncorporated by reference herein inits entirety.
GOVERNMENT RI GHTS [ 0002] Not applicabl e. TECHNI CAL
FI ELD [ 0003] The present invention generally rel ates
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an i mune response to a._q peptide, or to a
cell that expresses t hel ubmA%%pepti de, wherein
the nutant pol ypeptide is known to energe or has
energed with a specific nutation in response to a
target ed tGROSP REHERENCEISPRELATER ARPLEICATENN (s) .
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nmut ant pol ypepti de, including the del etion and/or

Anplieasiongerial Nel 11/¢bai 2% filsd dulsds 208 nut ant

pol ypeptide, in conjunction with adm nistration of the
targeted drug agent. The conpositions and net hods nay

be used prophyl act FrEilh WOTHENSNVaREONal | Y.

BACKGROUND OF THE TNVENTTON [ 0004] Novel discoveries
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i nspired great expectation for this targeted approach.
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problemw th the devel opnent of drug resistance seen
with the majority of these agents. For exanpl e,
resi stance to nucl eosi de reverse-transcri ptase
inhibitors used in the treatnent of H V has been
reported. For exanple, nmutations identified in HV RT
that are associated with resistance to stavudine
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yeast cytoplast, a yeast ghost, or a subcellul ar yeast

menbrane extract or fraction thereof. In sone exanples
wo b@7pesrst vehicle i s obtained fromyeast sel et BUSINGM6720

t he group consisting of Saccharonyces,

Schi zosaccharonyces, Kl uveronyces, Hansenul a, Candi da

and Pichia. In sone exanples the yeast vehicle is

obt ai ned from Saccharomyces, such as . cerevisiae.

[0011] In sone exanpl es the:%utant pol ypepti de,

fragnent thereof that conprises a nutation, or
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rmmhpmelret m@tﬁble denhichi wguld preduce o diiak Peodyat owtsidat thp required
% %‘f Iget deet,i a fragnment thereof that conprises a
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for goovrt aAntinged¥RERkd Ueht duleasi@nichidved 89findrbaing the cracking
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non- nucl eosi de reverse transcriptase inhibjitors, viral
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R

qmuﬁﬁm tof Rhdryipsintispdesants raad ratitfodlnes Etof)e iratiueednpro the mshreaker
mut ation, or i netope is. encoded an oncogene
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with a targeted therapeutic and/ or prophylactic agent
selected fromimtinib, gefitinib, erlotinib, kinase
i nhibitors, SB 203580, tyrosine kinase inhibitors, or
conbi nations thereof. [0017] Provided herein are
conp03|t| ons conprl SI ng a yeast vehi cl e and a rrut ant
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i mmune response includes both cellular and hunoral
i mmune responses. I n other exanples, the conposition
WO eoovloes78Tonpri ses an adj uvant, including but POI/US2006/026720
limted to agonists for a Toll-like receptor (TLR);
CpG nucl eoti de sequences; single- or double-stranded
RNA; |ipid noieties, such as |ipopol ysaccharide (LPS);
mannans and gl ucans. |In sone_ exanples, the conposition
conprises a yeast vehicle. IR sone exanpl es, the yeast
vehicle is a whol e yeast, a yeast spheroplast, a yeast
f@p’toﬂpclhétty dn;aéatb@r @Gﬂ?@@t theopresens ikieation tikizey dhese concentration
tion.the ne, exa
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s‘eqllidrhe rofexao@lt@sion th@suidineid @tyRePtd de clasiRK id@sEeslent of
a cancer cell or is a viral mutant £0| ypepti de,

@QEW% edle @Yanpealitativermsaspis efithe perdypepialie, Thesto other
LA0c RSB 08B Ao A RALRBE i 1 AR2E] poon

xrafneaz ofi the fdlowing dsdlmureml , conprising administering to

the mammal an effective amount of a conposition in
conjunction with a therapeutic and/or prophylactic

agent, wherein aSWWR@@JF’?ﬁ@ M@Nﬁdﬂﬂom to energe

or has energed withr a specrfrc nutatton—+n response to
adm r{08@9]dhicns asfect, hiee pged: invdneioe iprovides acgRAsaid @Bthod for

conprises, a. a cell, vector or virus co sing
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pol ypeptid e nutant polypept
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anti sense RNA; wherein an e ect nount ~of
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a ept. In some exanples the, disease is a?som ated with
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exarrp es t hei nmune response | nor al nse.
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nucl ei ¢ aci encodes at | east” one nutan
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east vehicle in association wth at |east

SN’G%/ sohgngeo b pightt intemsity i rizegneorrelathé rvedf theh d¢tecmmpoﬂ s Dpaque
east vehi
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a nutation, or a m netope 1oaded i'ntracellular into
impleaearedt focdetespiine the Wkgroymhsnmsv dhvailassmrmi%davvltheths tacquired

dg{oéﬁ%éﬂlvl{s eSétaJ) ﬁ)dg%f)ﬁt ﬁvg or %éf ! ITEQJB%&PS rg%gfal 10~ I'IOISC ratio can be

intracellularly into a dendritic cell, wherein the
mut ant pol ypeptide is known to energe or has energed
with at | east one specific nmutation in response to
adm nistration of a targeted therapeutic and/or
prophylactlc agent . [0024] In other exanples the
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Schi zosaccharonyces, Kl uveronyces, Hansenul a, Candi da

and Pichia. In sone exanples the yeast vehicle is
wo@baoaiosszg7 f r om Sacchar omyces, such as S. cer evPGI/a82006/626720

some exanpl es, the yeast vehicle is Saccharonyces,

such as S. cerevisiae. In other exanples, the manmal

is a human. In further exanples, the nutant

pol ypepti de is expressed by f cancer cell or is a

viral nutant pol ypeptide, such as for exanple, an HV

nut n | ypeptide, a HCV mutant pol ypeptide or a HBV
ﬁ?f{ togg?fiﬁ% ‘gli*qﬂdaedetFWOQ&Yéntelﬁ éﬁ%ﬂ?@@%gf ig disprimingtien may be
a@ﬁl@%@&%ﬁfcﬁn@fogt)?g rg‘pﬁ?éé%? ?lgn%ﬂ%{o% gl SR Galst o{ Jhg%ng.ls%d light

I n ot her rug agent 1s an an
beaml | nol ecul e targeted to a cancer cell, a cell
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response COﬂpflSlng a vector "or virus assocl a
ualtrimcaﬁ@r {votegplaist lllttedUONhEroé |C|hemhlal mbitstors pod yieepisbrdgker unit
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o RO 1 B e s CHReH BRovBeD Eﬁépr_a%ﬂee program
vagen Allows B Oer BX AARInGSe tﬂe%o&%Bﬁ%ft fi&'ﬂ sﬁ% Fﬁodé‘nng the

yeast vehicle. In some exanples, ast
carrplatioe byiaepsn  oparayienad tpasqmltrﬁEﬂS p?luals tas fae(y qedityytragliags severity,
host a_sybc ul ar ast_.nmenbr ane extract

B eF IS ey o Rl G aiBF aunPfiergaiest of furmace in
oy@i © eegusatd bh@édﬂl@@oﬂ loPren¥@@al iaBbRGEs efid MMABRBEOUR: in
consi sting of Saccharonyces, Schizosaccharonyces,
apgodAsCe i@ stomsn ersaificationsandliod araductidhi hiizements. some
exanples the yeast vehicle is obtained from
Saccharonyces, such as S. cerevisiae. In other

exanpl es, the CBRIEFSDESCRIEPKIN DFEBHE DRAGINGRNI ¢l e

that conprises nucleic acid encoding a nutant

pol yHUBL] Hig- lais ¢ adpvenf thdseamoigt dpparatisnpl ihs emesent invention,

. I es, the

SMIH% ltl%?scﬁémﬁlcr?eﬁ?})nsﬁ ?{J tﬂ%}/arrl%llsg 661} IlEShe fol | owi ng: i )

Ion conprises

a ye{mIIZ}/Eigl < QleRIE b ieRgmpIYCdred @oﬁﬁtt@r whe&h dﬁﬁﬁﬁﬂg% data
at |east one mutant pol ypeptide, a fragment thereof

a?%%?“%’dﬁ‘fﬁﬁ%"egl acCordangei viFh the presem ineantion; | i ) a yeast
v P 24 S L P 58 B

beﬁwamombeém&m&ast veh| cle in association with at
I eash one_nut ant pol ypeptide, a fragnment thereof that
conptl0ddkFig. dillastrass 2 wralitynefripaendeapartiinear sremsstompared with

| h d |
a ¥ bl f@%@#*tﬁ*&‘%eﬁﬁﬁ”aﬁh%fﬁéh?%ﬁr tERafdor thar

._A

one muta
conpl0038sFig. BLk atgragh il@ErAing BB I0RE taQRHR6on data obtained over
|nt{3cel lularly into a dendritic cell; or v) a yeast

a jlgieding S5 at | east one mutant pol ypeptide, a

f r ag T@] %‘% g:igf | % il @?@Fﬂ%tﬁ T g}a E)%E}gdljl z{f’:e? the, flgta has

bamdﬂmeml tohremovd Horet nqzml A epbss dﬁenﬁtykvm\aﬂoﬁso energe or
| east one specific nutation in

has @ﬁf@ d wi.th at

resp - Adh SraphAbystging flecieasmegatistical lson pea finction of
ol Qan BE ylactic agent. In yet other exanples, the

mut ant pol°ypeptide is expressed by a cancer cell. In

yet O0H¥rFigxtaisd emph tshewingtthntopelbifept bAgplé SnRmMbEity, as
nmut a t}p&@yg 6#4de In further exanples, the
MERHISE G T Ansierkio s wiEsa yaryirg degaen of disondionya fully
Reded RS, Tollllke recept or
crRea e Sl bErLSR: ARl R g o Gy
doubl e-stranded RNA; lipid noieties, such as
| i popol ysaccharide (LPS); mannans and gl ucans.
Provided herein are cells, such as dendritic cells
that conprise a conposition as descri bed herein.
[0028] PrOV|ded hereln are nethods for preparlng a



iii) a yeast vehicle in association wth at | east one

mut ant pol ypeptide, a fragnment thereof that conprises
wW@200a06878DN, or a m nmetope; iv) a yeast vehi cl BCT/US2006/026720

conprising nucleic acid which encodes at |east one

mut ant pol ypeptide, a fragnment thereof that conprises

a nutation, or a mnetope |oaded intracellularly into

a dendritic cell; or v) a yeast vehicle and at | east

one mnutant pol ypeptide, a fragnent thereof that

conprises a nutation, or a m netope | oaded )

i nt r 46001 KigaPliy 4 schomatielefidhe meghanags| of Higeehsimical [efect of the

c{;\?t ant _pol ypeptide is known to energe or has energed

PERAYE | east one specific mutation in response to

adm nogoy #id a0 @f aagtpnoet ekt trhefaPeit PV @ndh®rFurnace Outlet

prophylactic agent. In sonme exanples the kit further

Teompratwe sFQT) withend dvithnel chipwial eam@ndr prophyl acti ¢

' OEREERGE SR 8 PR BRA e pbbS I Rt e
d&4pitse€ abihe codmbbhs FhasPREGRIRTE phptidmgTddtioh MVENTIa6R and resins;
[0032] There is a need for prophylactic and

t her AWM iFée. dFuds agetapls Iussating sey fdatsg Phipined fgep a visbreaker
<%ﬁ%§¥ﬁ¥ﬁkﬁhat are unique to tunor cells and viruses,
u ere’'is a shortcomng in that the tunor cells and
Vi r ugem3ymislr ¢8-16uiapiaph( Blustdial rawl dav dthsined fromsceq@ersion
the drug agent(s) and/or becone resistant. Provided
CHBRNSPER APPRBHEBS| t i ons and methods for their use in
el i Cichd [ y [ .
hat DA R 1B dRagh OGN Ge MR A itk B8y Bl rature;
r espqots] Hig.al18 aisgat sdienlnticg digpemt, ilmstritinga er@hplatyhatsbreaker
expresses the nutant pol ypeptide. In sone exanpl es,
Py Wﬁ%@n‘?esponse is a cellular immne response, in
sone @ﬁﬁﬂﬁ% S e
resp&nse, a dl?%’é%ger g%%%%ﬁgaéﬁghéﬁﬁﬁﬁgH?%%%gﬁggﬂfgﬂmn
dialidpresint inventicmnd hunoral . I n some exanpl es, the
cellular inmune response is intended to elimnate the
cell, such as for exanple, a cancer cell, a cell that
SUPPOTLs | UIRE AR PETISESHEPTRONDIE THE IORENTIORESSeS 2
mut at[0@27$ Hxamphey pobydimpts cled txamguesedtshybing ¢hedpragent invention
agent, but cell elimnpation is not required. .In s .
O otcad et e it ifelened o 6 AR Binhae 9B g in
1, BlsQftentigh us@r 8 dfiRhak5EM Aroekbhaf indicated by the number 10,
replication.[0033] Accordingly, provided herei'n are
witeithh drl shef presediti eietiplayy aambiodimeng comppisssse dooveargenmitlams, a light
ol ypeptide, or . a cell that conprises _ nucleic aci
BReb ool i oo | rpUR St for Eikp e al 12 may ve
%&%teﬁ?f&%%bﬁ? in 836l §f X RMsthO vRIBHE B80! ARSfra-red (IR)
emerged with a specific nmutation i n response to
lagtminmysals@be onedyf and ishersameuksas mntttable pwogghio tetfag that HC

agent(s).. |l n some anpl es, the i g_response, . s.
SEFPH 3= PRANS ey BHEs CsRietis 0y Ao Lot el The
tfa?ﬁlﬁﬁ&f'ga%eﬁléﬁﬂlaiﬂ YRRk hoFRHRRNY &9 RIS snd }l' Hiré@tfdﬁf }n response to

exanpl e e i mMmune response | ncludes both a cellular
@ntolhugmitsageneratadney aesporisied compsten0 éx dirpdtabs light beam along

tant polypeptide i s encoded, by an oncogene and/or is
bl B P Bhopli e SBERC.  hpo bR BREmATEehe Figh Ay,
BRhMB R | MRyl BoASHOTbAkY 1Mhd. N TREs FEREIGSSRLLAY of a focal plane
cancer cell. In sone exanples, the agent 1s targeted

within hise c samayde. cdhl andthers exeenBagnpmbsdimehe tigeptesé mvention
snmal | . nol ecul @ or anti.body.. I n. oth exampl.es,.. a
RUERSOP SRS e, el mliing g 120, SPYEC B rup Tegpect to the
expressed by a cell that is infected with a virus. In
sone exanples, the nmutant pol ypeptide is encoded by a

pat hogeni ¢ virus, such as for exanple, H'V, HCV or

HBV. In some exanples, the agent is targeted to the

virus or cell expressing the virus. [0034] Provided
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manmal , conprising adm nistering to the manmal an
ef fective anount of a conposition in conjunction with
wa@2aoheosapeut i ¢ and/ or prophyl acti c agent, wherBCTIUS2006/026720

nmut ant pol ypeptide is known to enmerge or has energed

with a specific nmutation in response to adm nistration

of the agent, wherein the conposition conprises, a. a
cell, vector or virus corrpr|63| ng nucleic acid t hat

encodes the nutant pol ypeptide; b. a ceII vector or

samie heiahY 201 PpSIA hEE, eap 8 SO B (ML DB Tl G achieve

elicit n i P bdﬁ ﬂ
oy ol MU’ SRS, Whphdts I koLt e o
cHlUR) REGves ﬂdwctﬁrsathble fofid,bivindein ghe mﬁ;ﬂfeﬂuudcﬂcevsdhamghi the flow

such as for exanp si RNA or, antisen R .wher ei.n
cath webile dis bghs D izgsied ﬁ%roe%fhﬁd?@rte%ﬁfe e AT

ubﬁle&@&éd“?s% lp‘i&Bto%t%&oI he, agettantpRO39Pm '])héf%ﬁl%d@xﬁﬂ@ﬂe@%n the

conposi t1on conprises one or nore of
oppdsitowida@f the stagey easm deted lighe 18 depngi tsatnsgumdctllle@ltghab¢ gample

whi ch encodes at st onge .nmut ant ype
vaggn@mmlﬁé?eed FhAE TORGHPLCss N B EEpr 26, in wm, s
? H‘g" 'é()nn@ct%teaﬁ& MBRI €Y efHFOBRkpH, Ng t@lstédef[aﬁﬁ Wwitie BNC
Iaypeptl a fragnment thereof that conprises

cammjtoa,t focm, analogaoigieat ObAY) donigriea lﬁetagplawtgf[mthq @amsmltted light
association wth

Hpgironts CREFEEH TEIRSt Eorr 108 a0 HMBIcA SRR geottrence of

%ﬂ ORSies! )hﬁltyt?zﬁﬁfmééﬂﬁ' whRh AP b Sdaﬁgsdnbﬁhﬁml@raﬁelhﬁi other
encodles at | east one mutant pol ypeptide

nﬁcﬂmgammﬂdt dygtoawhatirigar SCabiqallop&i@sd dankunatter oh Vaféﬁus éYPeS
oaded in race I ar n a.dendr I
or vi&ﬁgi/ Qje GRSPPlAr 8 1gwten{ %fatéia llglﬁgtl%{;. klb d4l ﬁlﬁh sample

ALY R kil vistouls! @8 Hﬁﬁf)le& e af v ishidhkes QPlacsEdn ahe translation
mutation, or a mnetope loaded intracellularly into a

stenddi tDepenting on W@e}oedlmlonhm th@f»’ameaﬁsen Vb ke gfanple may or may

known t o e or e

00 SR TaP Gk SR BBl b 958 pBRRs s e

tElaﬁlgcﬁﬁlﬁqlré Bﬁafqlﬁé’%'%sﬁﬂ@ﬂgﬂto THert@Phydiaetis alsa@pidue th @Q‘ﬁﬂ(} light
I'n sone exa he conposition i s capabl e of

valencibt i path &HQ@I theough ﬁhnﬂnmumetypﬁﬁlbe exqegdss @finear dimension of

| es, ,the sitio [ ts
q%BEtp A ??ff&’?%éﬁf“&?aﬁp‘ﬁs gn‘ée he 28 ?JS wg?ﬁ@m%lm%m that a
tf/%% §1?lef Hidkaeds GOTPRRO SEiSrods Y pesdked. MANsach e sipotisekness of
041] I'n sone exanples of the nethods, the

samm:avosmetdumn showldr be emads thiy goeah sp na%/ 49 PoKide a differential

SI ti 0
SRR IS SRR LB BB P RLRRE PR AR9R fion.
Thh@isCORRP fa'r? leiboGMERE, | Hesrdar Ycﬁapﬂimize highk eran:ln‘ilssdeﬁ from a low
ot her exa t he conposition conprises, a

Métﬁb@ sourne oé} tselid & sels thaf peodugey radiation g ﬁ@optt 33 nm is
Fent h 60131153 e%ro(hd%? n?degﬁﬁgpn,h)gg’/er tzﬂe el & rhSkhe EM

se and" histered the agen
eleeRbimbaetit)Capbttim itd pRdvids tr@ﬁSﬁmBicmSthrdulgh anthimafyer of tar, while
subject to the disease and the agent is adm nistered
thi earkjsle partiskds|rgmaipPpadite exanpl es the di sease is

Canciﬁ)f}@dg d&d&l D X 1E§1t§ hs tﬁ% aSfic! szedh 1nhomo§?]ne1t1es

i nfe sease cause ent c virus

prépeiatceoraiap kiukd b6 uddd\o &chls Fﬂ@\/lase{rﬂfgﬁﬂbnté\lﬂsmampkw @'ael choice
herein are cells, vectors, viruses, osi ti ons, sucg
efsa meRowRGeRaRIIcCLiES FPUSE RlloWS thedegisriof 4, ppics AR RpropEmized. As
tan yRe [ [

b FR) ¥ AR GronPirafihL £ R] 00T RE BFckiine tint beam
energed with a specific nutation in response to a
t herapeutic and/ or prophylactic agent(s). In sone
exanpl es, the conposition is capable of eliciting an
I mune response when adm nistered to a mamal . I n sone
exanples the conp03|t|on |s capable of eI|C|t|ng a

o o o o, o a o



Arenaviruses, Caliciviruses; and DNA viruses bel ongi ng

to the famlies of Hepadnaviruses (such as for
wex@mpbsgs7 HBV) , Her pesvi ruses, Poxviruses, PCT/US2006/026720

Adenovi ruses, Parvoviruses, and Papovaviruses. [0049]

As used herein, a therapeutic and/or prophylactic

"agent" or "drug agent" that is targeted to a cell or

virus neans that the agent i,s directed to a

nol ecul e(s) associated with or functional for causing

the transformation of a cell or supportijng tupor .
106 dojie 4 2 dream; Waigtns @gwnaﬁtewahe@&%oﬁ%% %6% iog%&dbm gyaist
adtt: 'H%.Cttﬂeo Dthinfull RELEhERG P anS BbAbRREy Viahi@! have to fully

infection or viral replication. Exanples of
attdnes@ B ldser Agtd/ OIf aprinpbipbgentity imgeates thimal micen, it will still

designed to he targeted to apcgll such ag‘, a cfancer .
aljQyy |the traggpissiel of dighingAs ehydhe IeUgpg pRugS detine, in part, a
th‘?ésigidﬁﬁﬁéj _fé}e{nﬁbxﬁggéﬁgnffd%tekﬂ&dﬂﬂi N AR ehitfiod for chiR@Bfle Afe beam

use erein, a "nutant pol ypeptide” enconpasses a ful
whisngtds fplddwspept i de encoded within a genone as well as

a fragment thereof gs |0 the fragnent conprises a

nmutation that is kn mﬁ‘*ggbﬁ@rge or has energed with a

speci fic putAtwoD JeAmRARQNES Wi@han agent, such as a

prophyl actic and/ or therapeutic agent. Such nutant

pol ypept i des that wavebength ofi lighta specific nutation in

response to an,agent, such as a prophylactic and/or

t her apeuti c ad%ﬁgu?g?ﬁ% 4™ a cell, such as a cancer

cel | For exaliple, BF €335t @nd tlFUBS6, GleniW-UGT uar e general |y

referred to in the art as "escape tants". A rThlt at i on
Stnsp Ve aeoiifiesiad Anipheraegeasities Rrgehithan &fgicrpn (and smaller than
i\d d i nc i i ; .
CRLERERhYT s 0 e AT RS BTUIRRUCHC solutions are more
trlahpardt to IX rafilasion becafisentha bean weit weakldsiecreasede size Sorcthe given
as found in translocation events. In sone exanphg ,ﬂg h
opiigsand\s sathy FepPRld Tedice the SKISBINNY 14 TR ESHRIEH. ¢ ?ef %, the
w%(}&%?ge[ﬂ afh b wiRESE T E HPLAL b Mininfizd FFRRNGRe bRiffs that may
agent®Ts 1 mmunogenic on 1ts own, that is, wthout
afied Agthesoacinattsh v dipeasedautjasey awteasasrorahd eample thioknesy varies
vehi cl e, such as a yeast vehicle, but this is not
(¢-8quimdeige cQVer gidser exanpl es, a nutant pol ypepti de t hat
IS kEM] e FURN Qfp¥ 130 BckDES S PRIBR % b aBREAOMFOrons. The
an agentis |nnuno§%n|c I'n association wth an
bagth uant foduséd g drendlieds 104 belowi gyeoneristiy 1020052 floss cell in the
used herein, "adjuvants" i nc%ude, for exanmple, an. | svst
SHBR TG, o The PR 489 THAI Fldechoire ORIy (i CBfioal system
I ' ns ' AP thdnY, b&hdimensions
a\%it@%g%?%éﬂrg g?tgaevgﬁtﬁ g@beﬁgglg{)g%{églﬂg%ﬁv& th maturation
agensklanodd todk iapprosimasaly ilgewrq esenting cells (APC); CpG

?#—E lR%?(g;Idg %llgi te g ;Jlﬁlrllq(t:xi%?ﬁs dz?niﬂgg%ﬁ)lg gc’gfs % gsﬁpelgg ) (ﬁgprla%/n %?edserﬁ%% by the
sbﬁ@gﬁ%mﬁ@@g&% irfendde”Sie fROMANSH1 RS HEPMTig. 2 represents a

constituen of yeast (which are reported to function
datar acrpiisifiont énter€ice oallowing) te Rpe@tordtoanpecE ; a antictyeals scanning

SRR 47D 8 R DS OE GO Qfap iR andsgssgs of
tgiﬁﬂgéu?&néﬂ?.e THtRARoRY y‘pﬁileﬁ itﬁéeoé]em&? ke 1dBRyitdies, REIeRE, and

any of the methods disclosed herein or known 'in the
calnetryvisei intecapty with tthe datavdcghisition iagelace pre eraventipnalndad further

o nean that the nutant pol [ de. a agen r .
iR poradPts AR PR boSiar CR AR O RS srbodiment
ENGONMRASHBA, Whth NcRuitiien FekRALS wik SaipReREcAEVie Visudh Basic® in
nmut ant pol ypepti de may be adm ni stered prior to,
concurrently with or after adm nistration of the
agent, or a conbination of the above. A nutant
pol ypepti de or nucleic acid encodi ng the mutant
pol ypepti de may be adm ni stered hours, days or nonths
after the agent. In sonme exanples, admnistration of a

. g o o . g



subunit antigens, (i.e., antigens which are separate

and discrete froma whole organismw th which the
w@nio7gesTsi s associated in nature). Antibodi es BCI/OSHE6/026720

anti-idiotype antibodies, or fragnents thereof, and

synthetic peptide m nmetopes, that is synthetic

peptides which can mimc an antigen or antigenic

determi nant, are also captured under the definition of

antigen as used herein. In sbme exanples, antigen

enconpasses a nutant pol ypeptide or is obtainable from

Excetfitveifit apdysyspapit sighel phaessing dodeveingoimphenegécdom GHY Octave,

peci fic ation in respo
B Sishy o FIGHE BF ot SO BOAURPIRANY fRRypge that many
oﬁé& %f?dvérx PG Wi fEOm s B §RaskE 1o AhiABHIRMeGRMIRE as
singl e epitope,” or larger, and can include

rrul t |[Qﬂ3é] e’\ptesmslan s asibnedt ansl miplemertedaty atidiig eand gagasure

as .smal | as ab 5-12 am no I ds . . .
S ERHER PaHaTRr af g Aeona, ProRBkER s s invention. 1n
paftfelilgl RgadidrdniRéea@bility! 16Sv0idatel ®lyindFzing RhéRidiftion between
proteins, whole cells, whole m croor gani sns, or
igemtical omeasuemrentst @@progumbllhyss af élse atawh amine |by @ralyzing the

SR °F Bl UGG BRIk Ml b FRBERLPLF e e
OB XRANPES §6hdAY0g8ndIE Tt Ohccufded Nofd $hed sysRan tis VieGitd by 66mparing the
virusfrom a reconbi nant nucleic acid nol ecule), the
seamningedeth vefhydiseal images anchBY (RVhit @gpiztian yelyekph thegsample.
]E%ﬁ(fl E)Tltle rg) rteg]u%&ei%fa’nal[ygegdn ?(%n&étgtt]%ﬁlnum%maﬁg; Whplga% %I{éth and by
oghﬁﬁﬁﬁlg Mxﬁplé Brea] £088&ussBa inigRE Batiebelow' epi t ope” is
efined herein as a single anti en|c site within a
gi verd0Q3H iFignd tihestrajes agugqmplicef hpy Gp | serrning, systamy gamples a
| C I R . .
PR T By 0 B s o
gﬁ@i&lnlﬂletsbﬁﬂa eﬂfccﬁtﬁ@suﬁ@det a@@ﬁ@s the emdil fbbe Iilhmtraﬂedl ofitlzeleft side

osition fromB-cell epitopes, and th
ok piig. b Bop e, ATHY QR liteer Bsel 15 w&}l@ﬂgth with a 1 micron

g e Jaeom: LRI SHRIB i gxg(b%aggtgbw?vg@ﬁ&roigm x 0.64
rﬁamal Hywewr Boy edrhngiy ﬂhe Remplingd pdth ¢d elx:tmchtbvelr aalsﬁger reglon of

about 5 am no acids but can be as small as 3-4 amin

the panaple.thy cffggts Ofeﬁwréwﬂloweweag locelyfiustusiipps in the sarple, and
;ﬁ%ﬁppﬁ@fﬁ)ﬁ a(rﬂgaucg@ 'cﬁ‘a%ﬁ&}ll . éu%ﬁl Hﬁestﬂsul:zﬁat%gu[lébﬁgtmuch
-9 amno acids, and epl t ope at

1ﬁ@eu&mﬁﬂ£&ﬁdmmﬂMMdm¢ds Nbrnally, an epitope Wll

i ncl ude between about 7 and 15 am no aci ds, such

8, 9,1083#] Tppd e@aoni@ats RSP PaRpg LY ?fo%gqcalﬂg% STVA éws. ifentical
BNmnd SO HRY1aC RNSSch 95veri ;%ﬁ[ﬁoe @citlvE Qré&a were
nmut ant polypept i met ope t or nuclelc
aeasared N Clichi mgasnimmomopeptthai ehd numberodfmountacperj 18 apmafbine scan

of binding to the nutant pepti de, such as for,
%@Eﬁﬁ‘}ﬂnélcalszﬂRWS% comfifench @lﬁmﬁcmé&% guplingfeion to 20-15
i d,ad ;
SR S08, P YLEFRCEINEL P 11 A GhO, Wi
ztnh]ar&s rte cthg nesits, tth\&aqooﬂnsy:peptthatethelsmgm hibe esraTplcesrerthéms are
e respo e is an h sponse. I n sone
@ﬂfﬂ}f Sistritege Bt @ sipndafiin sélaﬁl@é 16 98P Pnapgan of 8.0
doﬁﬁﬂsycﬁﬁﬂﬁﬂn@ﬂgnﬁ{eaﬂota!l &l 50%%98?&1% saExBI% AR c]:lé a standard

response may be specific to the nutant pol ypepti
@utatmtn io§ 9icountst Thésozhiows dhat Doth thenmmeae inhsipogeseity baitnt ipsr path,

ite m.ni stration of a nutant I eptide, or
%F%acide earag F@&&Oﬁaﬂeﬁﬁec%’it é?aﬁ%sélca ’rﬁ%gté&!aﬁ’&de repeatable,
detectable increase in any facet of the i mune
response (e. g., cellular response, hunoral response,
cyt oki ne production), as conpared to the i mune
response in the absence of the admi nistration of the
polypeptlde or nuclelc aC|d Am |nnune response may be

. g o s - r




invention also refers to antigen-specific response

produced by the T hel per subset of T cells. Helper T
wa@edmogst to help stinulate the function, andP€¢DTER06/026720

the activity of nonspecific effector cells against

cells displaying peptide in association with VHC

nol ecul es on their surface. A cellular inmune response

also refers to the productiog of cytoki nes, chenoki nes

and ot her such nol ecul es produced by activated T-cells

and/_or other white blood cells including those
WEF {FetpPriatmitials thsadenrsmstrating) they insfEmgat stabilisy and repeatability
{6 OLROInt | Oy t e resp
ey serve tohggngé%#gg&gsﬁgﬁn%? EQ&CW‘ SpggéﬁPa&?dﬁmﬁ?d by
1t1treaqntg mpspmpli@ lemgihs STih & duenowhd tcMiler tHakpGdbRSrRtfs do not
%Qﬁ surface The cel |l -nmedi at ed i nmune response is
%@?'d byt In gradpatuge. el | s presentlng antigen at

t hei mogas fAaC8an I AGkd|t f
Tl yn’pgh(?g)]/t es can be géclanﬂgsrhgtﬂég lggegﬁa tﬁ%réygtﬁm Pl Present
ipveptient isorcapdblen of nmimimitzny haglt . b0z The afted tof ahmple
g% artlcular pol ypeptide or antigen to stinulate a

Hat ed i mrunol ogi cal response may be determn ned
by a 0056?% Rhg %\%%SF N9 i
I yrrprgopr oli frer ation (| ' npvﬁ(}%ﬂggségﬁﬁrf‘%g{a}pgﬁgﬁregeglgggermplary
rayLdaki q)btamgd frowny singler lineyscais 58y 5 mgn flengtil tAkyAabosy b €9 second
;g cli.fic r the antigen in a sensitized subject. Such
S4Y gbgng? °Rel | known in the art. See, e.g., Erickson
et al[0037ﬂ In FIBNH)Qh, a(mlga%bf PRl 54l i i
S f Pl SR PRecked pPASiditipBltering to
IeMoYee é@/@ﬂl Ky liwel nmwemdaa embduamnflluﬁ isaspdris esmone otiste intensity

intracel.l ul ar t okj nes cyt oki ne

Vggl%roéltgl %ﬁ}r(]ttfﬁf?ﬁhec%l}qlbeﬁ SbGPURs gﬁp\g’[e aghrewlﬁ&%ﬁf disproggss may

b@ﬁbﬁ R- P @]El'lfﬂecsca_rlsc(%I é S 26 ‘?mg scarﬁ)’ td E‘ﬁc&l@t& rtﬂéTEJ'tal homogeneity
t echni que) (reviewed
aggaLdpnsiy miﬁhe Smple under teEx pIn Mexanﬁﬂe{ ch&Sﬁﬁrbé.lSé’ﬂpeak counts

eyzer-W| et al, Immunol. Rev.

fﬁ“% él-ng%,n“%éﬁ%l 156 C\‘}gfn&% asp et al, J . Exp. Med.

186 859- 865, 1997). [0065] As used herein, an

"i mmunol ogi cal response", or "inmune response"
enconpass@s= 6hé 3Wi(Ehmat ¥ e Fed)0E00moduct | on of

CTLs, and/or the production or activation of hel per

T- ceIIs and/ or an anti body-nedi ated i nmune response. T

I ymp[08G8] Repeating this eelchistiof® &19iRadRdrhdR GYarfidber M9 paths,

(gPhocytes that constitute a part of the cellnedi ated
ﬂ%} Bdetgases anshvsbalem T cell's arise from i nmmature

| ynphocytes that migrate fromthe bone marrow to the

t hynus, where they undergo a maturation process under

t he di r echi:em(149 £t1BYHi(20 oS manes unbler £97 + henfrat ur e

| ynphocytes rapidly divide increasing to very |arge
nunbers. The maturing T cells becone i mmunoconpet ent
Wased i thé &irfor ad¥cldabes 50@01rdﬁi“gogﬁ'Ci?aﬁss@z{?1d @it s®where the error
speci fic antigen. Activation of inmmunoconpetent )
P@@Pgaées 5 qpadrefies weigh sna wall knewretatissicaldsopatyt he

| ynphocyte's surface receptors in the context of
presentation by MAC HLA receptors and co receptors.

[ 006BP3AsAsiskavinet Bigd,7, an appioRLAE S Gn&PARAP id ABRVed St 10

a cong g %lon that conprises a mutant polypeptide (or
lipg $epdRE 1o Handgrgth ¢ p el e men’ aRffeatlmm@au n§taltlhtecahﬂtrams thus
-d.6S e.p has el
sH?)QJn}’tB?égﬂgg% ‘%ﬁ}g&\lnut a P%ﬁ@ |1§ &F glggl?)) S8 omén Pﬁgﬁ%{%@h{l}u}}mles
and/ or prophylactic agent, and nmay or nay not conprise
an adjuvant that pronotes the antigenicity of a nutant
pol ypepti de, wherein adm nistration of the conposition
to a mamal results in the devel opnment of a cellular
i mrune response, an hunoral inmune response or a
cellul ar and hunoral inmune response. An inmunogenic
conp03|t|on |ncludes a conp03|t|on that |s capable of

.



940; Barr et al., Gene Therapy (1994) 1:51-58;

Berkner, K L. BioTechniques (1988) 6:616- 629; and
wo@/oes78al ., Human Gene Therapy (1993) 4: 461-BGBYS2006/026720

Poxvi rus vacci nes are described in for exanple, Small,

Jr., P. A, et al. (US. Pat. No. 5,676,950, issued

Cct. 14, 1997). Additional viral vectors include those

derived fromthe pox famly viruses, including

vacci nia virus and avi an poxVirus. Baculovirus is

descri bed in for exanple, U S Pat. No. 5,731, 182.

Fioovte esewpiagedatpeafdiia. 4y & ipnshovonighat en ogialinatinéength of about

i [ I el lul ar inmune

FEIAIG 5wl K SR AR % ik ei ¢ aci o

encod0o4p] tiherdm! ty pRpinte. the Dad@iging X@R! i8She ti38all MMes. 5

response is an hunpral response and in other exanples

e MFURESSTE SIHBPIEION BVisdge 9t pofiwara alenrithmarwhigly automatically

| e. b1 Lustrati | es_of

AR TR LB ORERS and ol R s R TR Vor” uggpold for

tepiateriag @ skmplerintionepereige irhdasapment ofaheTiglatt@BGiskion is made

response t.o therapeutic and/or prophylactic agents are

BRI OB FePIFUEE: ofl A dheatignak iodthestimaihe Betmominal noise.

ENBNAGAGE, Shndlth AYiaROL ¥PERL GRS iR BSRANGR; bR Q. The

agent ( IS beleveato e associ af ed W t , ior

‘ekmnpire e dsed gasdeteratisc apfixddi biighat-teundise rrati@ Sins aithetd accept

!.tgﬁ%n%%ent.égs) and/or an increase in a clinical and/or

0°PHEal synptom of the di sease, such as for

ex a”’F[b@ﬂg IR ablo¥aanlt SRENGE pRlsed IHGGHEASRE M uMOMNE capable of

The benefit of eliciting gn I mmune response, such as

duentifgingripd whamogdreity af aisoltioein asmamsaed iral timelytfashion.

pol y [ hat i s known to enmefge or has energed .

bt WGP S, dof st S FebehTHES B R arssmam sy the following

sampBeipREnteRs, AR Vhriflls donbiRratifRt oMshhallRGes Qgﬁ 188 Tohnalysis

i's being admmsteredtoamamm? y I nclude

aadtvaliditing: t he duration of the agent effectiveness;

el ayPRER A P A ermer doobbUcilp Spas: (ebly dluea).
nut argped@ey BRPtI6A0:6, GhY N N@k | Hﬁerhﬁ&ia%ogafrﬁf:ﬁlgterﬁgn 'P}II (partially

pol ypepti de (al though elimnation is n require
or dedilfigdhave a benefit); and minimzing, reducing or

reversing a sy th i sease, .and/ or sl ow n

pr ogn’gs %%‘ﬁ%glﬁ (is)'f n?é?gmd ioé\éafc, géj[ %@giﬂmﬁuﬂﬂ"? JEB e rhéﬁ\%lyaPréCked
vect @#fplei(§iphtdidngeefipr exanmple, but not linmted to
bacterial, viral, insect and yeast vectors, conprising

nucl Specimen X1 hQe3@moddeld % 680-dnt- (96BY phys,i BY t=hatboiuts 1.35
kno t e.or has energed with a specific

nmut %%ﬁalﬁ'nn&{ugesdﬁ‘onse to a therapeutic and/or

prophyl actic agent(s) as well as conpositions

conpri Si n% them |In sone exanples, the vector is a
yeas{0043L B¢ . scrpning higsulisx fmpl dhese viatplas s werentindns @ompared  to

[ ' I [ binding to.the. nutant .

oBFbSRE BELY SARRRL Sl BB A0 AR s g anc e
sBMAed tdseebA pnbh ?Qhéwmg B P8 & RANofHaridde a8k Hs measured by
L}5}8] ypeptide. Provided herein are conpositions

WHFRBGTH d0 Seprley with jarvaryiag degreoef dluiopifom bfelle riagked (i.e.,

g j . ecLors, in association wth a
hyr%tagkl%alﬂﬁg%g&p%@iqgg?{&gﬂl}%lérréht t hereof that conprises
a mu{G4pOyerat], HenRbORerdsiley @Phonstritd ithdt Sth& RPWEM Ld? the present
.enmerge or has energed with a specific nutation in
1IpEaHIhBEVidss goedhEPapabilifcandndows cprrelphign withiwisual image views.

vect is a ast
(88 kb Mo RRETEIRNR e sl MRELH 5B Bl avtomated
that conprise a mutant polypeptide further conprise an
adj uvant. Exanpl es of adjuvants are described herein
and are known in the art. Provided herein are cells,
including for exanple, but not limted to, dendritic
cells, that conprise nucleic acid encoding a nutant

o o o o s



vehicle is obtainable froma yeast selected fromthe
group consisting of: Saccharonyces,

wedmassarchar omyces, Kl uveromyces, Hansenul a, PCEN82006026720
and Pichia. In sone exanples, the Saccharomyces is S.
cerevisiae. [0076] In general, the yeast vehicle and
mut ant pol ypepti de can be associ ated by any techni que
descri bed herein. In sone eXfﬂples, t he yeast vehicle
is loaded intracellularly w a mutant pol ypepti de.
I n of her exanpl es, the nutant polypeptide is
QPS%‘lOBn thy Teduci Bievelfask pf 1@@{) ﬁumlm in Hehopeegeneity density.

AL, oo b s e 0 L b PR B BB o S5 o
| n ot[he4s] exalmb efiscldsbe progant tdeoHRaPiddd®nirs] MEPSREARY of a

r ecorrbl nantly by the yeast vehicle or by the yeast
AT UpE 4812 RjdkespBhshaocTstigen ity Hrefmery e aBie mebtact allows

H@Su 919 | her ei n

tyeas%t E/deﬁ?%fnel[szgmﬁg &gu%{gélg’pd;gl gn%?{eg}ék gf gCe‘IIﬁuelk %. éefs‘,%) avhile

mhntlammg a Mgllgcktablelréﬁdm tar dhdriethading thetdhefiROhat RAHOWRDE the

conjunction with a nutant pol ypeptide in a
t@bWﬁﬁ u%ﬂ%ﬁ”dﬁwjﬁétﬁﬁhﬁﬁ?ﬁwant The yeast vehlcle can
t her C [ i
e 001 k5 i Sty Jf BN 18 gl o g i o
pa)tdntlalt anchﬁunezn;amisby the| peghtineggioa \@Biel (Pwa|a|nbl ,the”vlh&i fikk@8ble solids
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80, o B b Vo e or der s O
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yeast cell lacking a ce nucl eus
agbtadieny ipresipitatioy gmsdntieke!| ITheaajphmj memfdmemw de,V1CBUQb%liﬁed to

and t opl , or a subcellular yeast nenbrane
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Franzusoff et al., 1991,
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%ﬁ‘g ]’78? thel@‘& 0&3%”2 tegs., Thiy Genase in dwg tased o tgpuge the
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typi cal produced by enucl eation of yeast cells. Such
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cancer.
o) eomiRSS dp o ABeicA e s B VBRSO Bbe age specific
chetRicglafatnilic tRA 4eE ParBYul b8P @ﬁédtﬁg 6 %rlﬁ%?ebv s'bfe%ﬁerofor reducing
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pBleiS?fé\Etgﬁ}gﬁgh%sél} agﬁg%ﬁne%gtéﬁlj ? E)(%Ylé ogl}osalfﬁ;n(‘s @E]QS and
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preparati on of the yeast nenbrane extract, the antigen
of interest is part of the extract. Yeast can al so be

el ectroporated or otherw se | oaded with target

anti gens, such as peptides. [0079] Any yeast strain

can be used to produce a yeast vehlcle of the pr esent
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conprise at | east one nutant pol ypeptide for
admnistration to a manmal. I n sone exanples, the

W@ oovposs787T on conpri ses one or nore of the fol | POI/N§2006/926720
a yeast vehicle conprising nucleic acid which encodes
at | east one nmutant pol ypeptide, a fragnment thereof
that conprises a nutation, or a mnetope; ii) a yeast
vehi cl e conprising at | east e mutant pol ypeptide, a
fragment thereof that conprises a nmutation, or a
m netope; iii) a yeast vehicle in association wth at
3s el ap P veRitthe carheneppastdepesition for vighrekan hdasy odf profucts (tar).

Is e} ' - .1Vv) a.yeas .
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ccar. i ncl ude, one, two, a few, several or a plurality

of ol ypepti des (such as those described herein
in %{5@’5 ﬂﬁlef %?Pemaw a6 ZenRrrihy vadasiopdde dungienfyganagiety of
ARG Of RO NOER 1, d8S, :
desi rge}g§ ASF%uge%E h‘gggl?sﬁ?{ypo y|loazsgta|}i eﬂiﬂﬁcﬁ%dse@isdces of growing
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ortj[on of. .a protein %%pti de, protein fragnent,
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conposition (wiole cell, ce ysate or disrupt
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doatHify PRxtRRb (@SAnERAS iihdrEast
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conpl exes, .with the added advantage that the
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i ncluding antigens. Lu et al., ( ) Cancer Researc
of magaiosle-Hodier thde nomesteddiydbcatimn fluidseast - based

i . ble of eliciti | | - medi at ed,
AP IERRh L RR BARAR e Rl ail ke, e Sncs i St how
tHApARaEIEN Gl bS 1ROPRNA T BEhIARES B HHERSrBes ﬂifk%hﬁigﬁ%f # material

denpnstrated the ability of yeast ‘vehicles an
alreadyrdepagited omyibe apface.o target i nmunot her apy agai nst

pol y ' bearin ingl.e am no aci.d mutations. )
oo FOSHY 1 Ra iRt bt oRc R i BB 2 3 fhe ke 88 gimgpte in me
ayitias bb axeahalP RRERE] FIIS (6 WPGsitS IMEaPsIeAN With higer roughness,
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LCit an i ne response tq th t ant _

SRR B kSt et TN G R EBROR T Rt om icking
tatheautfudear | mmune response. I n sone exanples, the

I mmupe response is an hunoral response. In other
exanf1082] The aeachinnmd oukeramoasat deovatedcwhipefaturenvdth oxygen

. fur X I he yeas ehicle . .
TR ou P M o< S B E N A ity o mefofonate
desired- cell types. Also provided is a yeast vehicle
conprising a yeast strain capable of producing a
het er ol ogous precursor protein having a di basic am no
acid processing site. Such a yeast strain is capable
of correctly processing the precursor protein into at
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reasonably produced by a yeast vehicle, and typically
ranges fromat |east one to at |east about 5 or nore,

wowaoh/06876m about 2 to about 5 antigens.[0091] BCTUSZNN6/026720
pol ypepti de encoded by a nucleic acid nolecule within

a yeast vehicle can be a full-length protein, or can
be a functionally equivalent protein in which am no
aci ds have been deleted (e.g,, a truncated version of

the protein), inserted, inv ed, substituted and/or
erivatjzed (e.g., acetyl ated, g‘iﬂ ycosyl at ed,
‘gﬂdélﬁrﬁjéerﬁlcﬁﬁléﬁFen?ee@ﬁrwwl%%ﬁ 23 ifi &%S@C@plhtﬁé%ﬂlatdehwrogenatlon of
a d| fi.ed .prote
8L RSBl SRR oSS Rt 5 T LY 4D BhSAE no

bzt lessf liktele  MAspersaht fkaipedm wild blosk |ﬂwwma@3trﬁﬁmr@@@t@ &ygen to
nh ited function as conpared to the natural protein,

¢ Sedager &g Somsael thesst ﬂ%ﬁ%be@awtb@u@@@ohﬁﬂel Hiiewidayt abilities by
h@EBALSWES Kaeeddiohe art including, but not [imted
to, dirtect nodifications to the protein or
nodi f[0@%3] ilordditiont iie vistrblenctands gemedllie beléevede® @k n@lloidal in
[ for exanple, classic or reconbinant

the protein usin
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here eredbelieved e replpetbibe diftugief emt desgoped Inesins and re- stab111ze the
5@??{ It ut%ve or regul ated expression of the nucleic

8¢th-e when transformed into a host yeast cell.
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pﬁmilddsslﬁfc@ﬁlaﬁén ﬁh!ﬂ@ﬂl@éa@mgcﬂe%oﬂw RF HE@8asidgNs AL tcbﬁ‘déhta{n’ the tar.
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control the initiation, elongation, and term nati
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activation sequences (UASs), also referred to as

thah Higrlepesbetween [isowrptedrndcinirenied wseds iin diféemr sith the treated
d
aE/rgg tﬁ%er% aﬁﬂggheétélgglﬂ%ﬁ? lgly @iovgl 5 %%IE? ﬁgcglr%?/ la{%ﬁ ﬂ%glgty to the

nucl ei c acid nol ecul e i s adm nistered into the cell
and includes, but is not [imted to, diffusion, active
transport, bath sonication, electroporation,

m croinjection, |ipofection, adsorption, and

pr ot opI ast fu3| on. Tr ansf ect ed nucl ei c aC| d rml ecul es



gl ut ar al dehyde |inkage, photoaffinity |abeling,
treatment with carbodiimdes, treatnent with chem cals

we apabsgspf |inking di-sul fide bonds, and treaP@BNB2006/026720
wi th other cross-linking chem cals standard in the
art. Alternatively, in the case of yeast, a chem ca
can be contacted with the yeast vehicle that alters
the charge of the lipid bilayer of yeast nenbrane or
the conposition of the cell Il so that the outer
surface of the yeast is nore likely to fuse or bind to
GORYSTSIER Snbangement pijactives asrthe Faztgenicassy acce duffer focthe rate of PV

SEFRERTETTETB R SRl DAL B8 OB o
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tgé gﬂi@% Z% gg@?en\f Giﬁ(gg%t %WE g)%w@eo l’rX)Pee Qécug%(/ ahé flexibility to the
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tmqrmeoanqﬁ@rlmpwécmisnm ap ek raBuchappebrisatin 10@ ppm. In order to
for from erlpher

R PE Sl Lo FERPY P com@Rebih Beledere ghe Hanses matitavitty,
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fofgbexarrpl e1 O her m?t h(gds t?o(rlﬁc?gatg?atth? n%vglﬁdﬁw ;réﬂfacﬁrg the
CQ@Y?é‘ieétTPtﬁ@S b héhi tempexsgire slispersaik raowinhiighert duse ahdt. is (See about

I 1999,. | . 3070-

308 guf, AP Rinich 1 Beefa, e Rty Pt 36 “provide mdimum
p@’ﬂtﬁﬁh@ﬂ to, thk9Binerd- isEddpeMRGr b8%ne 1@@5rdﬁ£l6refﬁ@§r operations and
Kiertscher et al., 1996, J Leukoc. Bi ol L_)L
obisgdves and #r leely f ey thpe atrler tafcatoet 1360 t ppref f Thé es.pecnglc Value is

I e T ce e dendri
Bl (A BE°R, PO uBShFVE mbadifimdine GRTEHY atgengadirica
njaeggul ati on of MHC and costinul atory nol ecul es. Yeast
provi des a powerful activation stinmulus to dendritic

cel | $0058hPsY MRﬁrmdBISi at@mptetoewim ¢ mathdRejtichk emrdlation between
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tibefotling raecepthe sebjedt %S{bﬂahgéig)rlfﬂrnld&f ey aihARif the mathematical
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0O AERE tePaBh L ARET At il By, BB orrectea

antigen to dendritic cells in discrete, concentrated
packages that are avidly internalized, thereby
effectively increasing the amount of antigen avail able
for processing. As will be appreciated by the skilled
artisan addltlonal vectors can be used to Ioad
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conposition in the treated animal. Suitable carriers
i nclude, but are not |imted to, polyneric controlled

wo edogassgst or mul ati ons, bi odegradabl e i npl ant s, PCT/US2006/026720
| i posones, oils, esters, and glycols.[0107]
| munogeni ¢ conpositions of the present invention may
al so conprise one or nore phar rraceuti cally acceptabl e
exci pients. As used herein, 95[ "pharmaceutical ly
accept abl e exci pient” refers 0 any substance suitable
for deljvering a conposition useful in the nethods of
el pvhish Heflegly dhq jTeviduads Detvren athi epredicigdvmodel end \the actual

t | | t ab :
N —
the parfotmance eif | the ohganicals ﬂa@plid&ﬁ‘to\/ e&tRI Youlthgainf @ Misthédker unit.

on arrival of the vector or cell at a target cell,
F%lé‘h getergpinatiopofithe foyling papntialja thie @taener(aélang refigety to start
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o@ﬁdmbnsc withow mooricimyuoeling SEOwS quicklf Chidgiien ﬂlrﬁadéeédnuitﬁ)hs (.e.
nmune response, .a hunoral imune response, or both,
t%‘tlptfﬂ%lf‘t) dPg)étlerstPtlécrerrstqrrr&th%& therpanquat g6 spesificefractionhén the
) | s
R?ﬁ(?}&é:ﬁﬁ gndllstr?lgh% D og )gg E)Pgér?%g*aﬁdﬂ{ CBI%@?S?{IC% oF tvhsgfoken product)
whieingppbe reduted dor immhedigte pirdducadd yeedayr @Bile 493€rin dg that operation

conposi.tion o ccine to_ a site also referre
SFBABE it ofe DG (B AR HS) L6 ERMERdLEIel or troughpus, i
pROHERGBAHCEE AbLiVIRF GRR WIS &XG4L! ent's i nclude, Dbut

are not limted to water, saline, phosphate buffered
sal i he059RiThgeresents iivettion js déaptedome cantolitdhemical feed based on

rrum cont ai ni n olutio sol ution, ot her
SOTSUSHGER &p 3&#&%’121? ylﬁgipgﬁgaﬁté étrm%ws\’lsérqager operations.
T8R! PFHL 8italed XER! M cARMROVSE (HALIBIRES ch a p?blrttonal to HFT

sui tabl e auxiliary substances requrre
mdagurpigeis.oThg ipoegrars of diet prosesit oivertiva coatrblpi oﬁaﬁucaf f2ed based on

exa |l e, b chem cal, stabiljty and
o R SRS keI, Fan e pispsiite S yerity and
phédict EeafdRhce KSR W%@asul%ﬁﬂhﬂém ?ﬁ%‘r }ﬂﬂénﬂ@al ol dettgnm then
| actate, potassiumchloride, calciumc ride,
dgeeibt tl@ﬂmsquatpmgg dusgdpftrﬁ)rptaocmmeasptmmntsaaueh ram fru'ma tength and/or
buf f er. AUXI i

d_bi carbo e
JtiGh e R ERREY SEbeisrts ofh aeilier teoinbmersa resins 10
niaitiier @8 atabillly vAHileOF 8L, th e
aal cohol . &E?ér [0168] Asgusggfr%%ﬂegrﬁmﬁgﬁcgf%ﬁcyStgm ey
IWSQ %éta@ﬂlty gmralmmnmgcq@nﬁsnta:raqlml sauirity, Nboeoverf measuring

C 0 no
o i A 5 S 8RR TR e AR e amon
oﬁpﬁrﬁmﬂ@rﬁﬁpnodﬁ&bﬂrc@ﬂedﬂﬁﬂftﬁb @%ﬁfn p§&fe§s tissue sarconas,
bone sar comas, testi cul ar cancers pr ostatic cancers,

ovar [0k Anpeacess Biragsiablishingc effective kivinbreairer etrsatmbnta inmy be

SBRGEE 7RSS SR e DETRUPAR USRS BB 8 e

Nb&tn Cat et&tt I Sttr‘&@rn 6€bink g@&t bPRbRSkeN 6;.:)er5tﬁﬂ1§ €is Sperfo?ﬂl@é Next,
cel | carcinomas, henatopoietic neopl asias and

opgiEtigyRh fate obtaiied fEom Fher @k sur Baispinelyzaf, aagddasdline performance

t but are. not limted to,
pRAEREs BB RS e roulibe RS it o dkeesipe, vt
miaBPQerebd whioh @lodictiodSidaRS nd FauRemBERé arﬁﬁm%n ME ropriate
PDGFR, KI T, PMSA, CEA, HER2/neu, Mic-1, hTERT,
trqgRpent proegdite mage pe designed n Naxtt the rremogmwc@w@mmpmnemed
p53 (TP53), p73, Ras, PTENSrc, p38, BRAF5APC
(adenomat ous polyposis coli), nyc, VHL (vonHi ppel
Li ndau protein), Rb-I (retinoblastom), Rb-2, BRCA,
BRCA2, AR (androgen receptor), Smad4, MDRI and FLT3.
[0109] In sonme exanples, a cancer antigen is, or is
obtai nable from a nolecule (such as a protein, a
peptide, a glycoprotein or a carbohydrate) that S



FI ELD OF THE | NVENTI ON [ 0002] The present invention

relates to systens and net hods for characterizing and
w@oanod7gT ng a di spersive nedi um specifical | yPCT/US2006/026720

nmeasuri ng the concentration of particles or the

tendency toward form ng a di spersed phase within a

fluid sanple. The present invention also provides a

program whi ch uses these rreglt%ur enments of concentration

to nmonitor and control operation of a visbreaker unit

to inmprove the yield of |light streams. BACKGROUND OF

Worqudé@@@fmamep IMABGe/SPeitoand guaatityrsaeliis may be

Ijﬁ&’m ch, by the application of heat, |arge

y&rodarbon nol ecul es are broken into smaller

ol eq0063 A showa ih G r1 10 @drl dtatdlit Qohversidh @5Qird BE hphhleSs are

are carried out in the industry of crude oil refining

dﬂﬁ}mﬁﬂegﬁlﬁ gheqeatinugys phage dupeshiile Peplinteg actign @f aromatics and Tesins.

LN QN i e i ght G

F L2 o UGB! BB iy Ui o
toay resmirattends coaldwause Phecipiteeional lowrpephidation apipt.i ed in the
Vi sbr @éjr rocess will also reduce the viscosity and _
pour [§ tE’%mP{aFﬁéd%mrqeém% 8 yisbrealersqonyersiog iyl is shown in

oy t Rat: - Ng: PO L al: [
P g g tp Fohl B3 8 e el Relont ribrb WEas 1o stop
chémicd] syretier undeh dssamp apeiadog asiditidng. t he concentrati on

of t Lspers hase present in specific size i
r angz&)ﬁl%a dr ﬁgé‘g HStEAls { X FEIPTaRY p‘%rt% i ipiegd  dufing geonversion
e?iﬁaﬁi&eﬁl@ﬁtoﬂfﬂliéﬁ%nﬁ hak it Ren GeNERA FRH A flus@sahah ieﬁlgz)rverall

. €., carbon particles or opaque species) Wth
3 fresmivesiogriserese wasaachiabalit IR Fig. ciSo Mheinmofid ERG30kens injected

R pisbef 28005 Drfe 0e8 ft boned et CuBve e woease
bé{eﬁ%sina@l@_ afdd dtARoel s BT heOBorR{de AR &My @at}’shfiﬁ%?ﬁ tfms of

ecrease in heavy products in order to reduce
paefisunt of hi gher valued flux to neet the viscosity

TodayORRRED oF  bities WEN dBle SN subSie A fppperanie over
ke, TR M. QRIiigGt @helﬁa%ﬁeam%ﬁam I et &e@{plﬁft@éb@éaﬁ&& Brocess

maxi mum transformation into mddle and |igh
taiesti | | ates to neet the market requirements. [0006]

The ling f.actor in,obtainin hi gh conver si on

10 R80ks1 3 e 1dpaliB oRorioly FBPE PR ehEl aRRRHE &3 dBMktop a
neASr8 AF @ ofdentrAforCafikienad AR A& WEI b YorBitloRal HET
i nvol ve a higher conversion in |light and mddle

negagire [of dpeflterpd tariand wis| adsopreoehed avith arsigtableguretocolsh albtiee the

. i ck ul roduce a.final uct outside th .
ol e bt B 35 e Aend PSR ot Peiio riveroge gty
00fthd RRbIaB! piothick B cfcialyi BIXRH oBYprbdiek %ﬁbﬁwréqlhﬁed fuel or
cracking severity through an increase of the outlet

othgr wilse Tlnplessicalipeocedure er wicatwrimgiddr, ifiutsedor deoaliés, énvolves

i ' thi,s . t er.-ature arbitrarily will serve to
sl SR el SRR I FrcBlads 7 bl Sl offsefndles of
tieopitodadt, piaadAifind Gach BIGBY YarkpIg iRkl ReatcdlbaflS fé* a time (e.g. thirty

precipitate in the process, wth a high concentration
ngputes) A allowrike pwbalicaey @ragglonkmits, puk thew détactingrthe tencentration

Stet Uf. vere lin hreat to, t ener
of 85 vl e SEHRL Sub "6 wiSe LN B on apro
iichensp 10 @ 38parAfon €R, pelptlza@iod SaldePVTBXhét IR ehthRion measured by
profitability a Visbreaker unit, it is desirable to
thepY M olethe rpscsenit ineantipy Proyides taprpssetatauioel foiipeforming such a Pv
i LA S ihity of the produced tar. Wile
@éﬁéﬁhﬁoﬁ%@wh%dr%&g#b{%nper ature di spersants and
anti-foulants can be introduced into the systemto
reduce the tendancy and rate of fouling, prior art
systens have not been entirely satisfactory in
provi ding an automated system for determ ning an
opti mum type and/or quantity of chem cal dispersants

oy a . o o



data and to set a threshold level. As such, a specific

signal -to-noise ratio can bespecified to define when a
wa@ledgo0878h event is registered. Size discrim nBCT/OR00&Y26720

be achi eved according to the physical dinensions of

t he beam wai st of the focused |ight beam [0010] In

anot her aspect, the present invention utilizes the

concentration neasurenent data to estinmate the fouling

potential of visbroken tarsifn a visbreaker unit in

order to regulate introduction of chem cal inhibitors

i nt 0[Q066] Pins usaile proinéd sabstititap-bepsanch dfoy jcelage dd the sample

light. streams. The inventjon provides a t omat.ed
PSRRI AT C R Al RE By FHIE pid actipg ¥ 62 performed
qRICRYUCHH @halPanhpl& ot Riwe BEpebaturdDERd ighokRE times. A classical P
correl ation between operational paranmeters such as
vilgeds cpxarassed, ag rlactkifmins evieare tXaune én e siagimyrat dlutipy hefore

| ength, and fouling.rate,of the.subj . exch rar
by s RSty ib itk o RS S SBHC AR pe grom of
shififle bi FeF @sd Réifh tHaeVIMS bf @K Bfeseli ibvéntioaC acihglankeptanttRy the
custoner specifications and/or production

dileenti the rreaiesice BREFERDIBESURISPrE I ety inrrRsDRAP NESIRY (e feated

Fig. 1 is.a. vi he scannin r.at .
i gt b AoBe do MO R SRR SuRBRELSEA Rl felR e fiteen
nffutkd) eandath® Wseahre@®AthSthe [ WIONIR] ThisgsubstablidlyStedades ThéBample
exanpl e of a conButer screen di splaying a data .
peepgLationt iime, iandepecgbe e dr erabes inbn a ey pafngampling
i ion; . [.00 j i ' | LLystrati

PRRERLE e 0BT 6 ol o P BSEAT LLUBLIRE 126, oot
an@veDWhideiinpRi slhate, f20hd kofdegtratibn ddtetsionateds sa measurement is
plurality of spaced apart_|inear scans congared with a
sgenlifigdp pad pnade priasiéindien gnderegfablg al Betaues Pedic lpwer molecular

T R e
dilu$ie vobans Xnto 16 ofreq . fob the diffeignapmiolectilat steight ofi gethilee so that

raw data of Fig. 5 after the data has been filtered to

theoPRSYHENg iFn¥alpp i idlenlifg! gt walde hiterdpssipal BERGRme; A series of
JeaFirg. ' il t ' p [

AT el o 08 300, B! KA RS L amun of

alipingic iy df@@idBh (Ekgn-8ethse, ar-lgwpemb, stoowi Tie hioee aliphatic compound

correl atigon of sanple i nhonpgeneity, asured b

as | :

that needss ¢ (hsepftdet o theamsree stallier He gt ar Vi élgg%gla’é?émésﬁ n is then
' | r,0 I ked: (bt i g S t :

oabibd el Mol pdt o FRARKETipor Sompll; JTRCARAS F Mnctiona

cofphtinnecheaniads offoptited dehsdtyi toathe effonat obHhliptaeic added to each

di spersants; [0020] Fig 10 is a graph of the relation

PPV to the Furnace Qutlet Tenperature (FOT) with and

W N gbdere RIS hRALTRR derib ADPHobitkd thlihd bRl R five

tar stabiliTy and conversion as asphaltenes are

sainplesi 0§ etsbraakehBuidpodmpuali® {hhds galudy daigrimitdieby the classical n-

peptizing action of aro ics and resins; [0022] Fig. .
Bk Sargo e R TebPATEE Fa e TGP HEeRs gt §ontaly
WRBHCAE! 19BTUSHIR! @O Vi Honcdi AR nichgitemdst-(Harditfary units)
graphs 1 Mlustrating raw data obtained froma
ihoating iheromethaliogatelnty aap locodationn; THaeRvd PFisgreadily visible as

graph i|lustrating VEM data.versus corr. skin .
o At wrish B 25 Hept ncEF &8 ST PR i dgfelaiyely smal

‘1 t. i i e . . .
bR P Eh 2RISR S ARHES LIRS MBS R n e
Vi sconeenrition yratasnreafent hmong dlwe testeid nsagpléso mayDeer Atofxically

SCRI PTI ON OF THE | NVENTI 27] Exenpl ar . .
BB PSP oiTb AP BLOaLL TR a7 cPREAIo B algpritim to provide
invention wll be described below with reference to
t he acconpanyi ng drawi ngs. As shown in Fig. 1, this
i nvention uses an optical systemas generally
i ndi cated by the nunmber 10, which in the present
exenpl ary enbodi nent conprises a convergent |lens, a

- A~ o s o, .



transparency between the viscous tar nedium and the

asphaltene particles in question. In this exenplary
we@edwoaosTent , in order to optimze |ight transnPGEUSIV06/026720

froma | ow power |ight source, a solid state |aser

that produces radiation at about 633 nmis chosen.

Thi s provi des adequate power at a suitable region in

the EM (el ectromagneti c) quﬁtrun1to provi de

transm ssion through a thin 1Tayer of tar, while the

| es remai n opaque. [0029 In order to

arbi de part
BVEeSERERE of piput TR PeBiN tsigeqOier sspects of tre sample
peeARAREh bl 8 pRBAAAST AR SpOR diffSrel Bifh bl Bnlt 35t oo o
misrisarhplo naxtdyc fdri gdntcestmjuonemedshmm hﬁaydBSlfgmy (ailtdrﬁhﬁad using

timzed. As shown
BB R anling W Ciins 56 iechiwns et Pk b Fowbay fr@rmsnmlar
s
B0 3 Sl Py
afich¢migah blomcaﬁl medisil on genetic lsd?qmmgng giateyialust have to

(o o {RLIR ey OReloPB e, B prhswfipe Gl oo typical

eiﬂb@ﬂﬁr{élnﬁshpﬁ‘s abt kdtdiikd 1HSbeSHfRed tH8nd g@ﬁﬁb Ho9R! klgée various
defi ne, &%NE@@a threshol d size for onogenel

%Féhfe@tlpnﬁnan tiomsoennf lpr mod¢ ewithatd depatting 1lnemy1 w@ fiom the
= peam wa

spiirF el e aisthoii g iririgRodioaing fa Pdyalents of the
dispRsiird erdn® Bis€r6gddPhey okdur kap&3chs VHHIRH Gn themarPusife nb BfPe than

W= 0.7 ntn. Since we are interested in
IOHHS PEBRHBSLIGLOR, pa¢ gk suchhaedifications end é@nthlsmahﬂedieht\fedrto be

il S e e 7 el 2R e Pl amP Rt

beca(a0s9] WehabRamimeil $¢: woul d i ncrease in size for the
given optics. As such, we would reduce the sensitivity
of the instrument. Preferably, the wavel ength and beam
wai st are al so chosen to mnimze interference
artifacts that may arise as the concentration of

di spersed phase increases or the sanple thickness
varies (e.g., under a cover slide.) [0030] The fluid
sanpl e 120 thickness is chosen to be about 10 m crons.
The beam 100 is focused on the slide 104, below a
cover slip 102, or a flowcell in the sanple vol une.
The depth and wi dth of focus are constrained by the
optical systemand the selected |ight wavel ength. In
one exenpl ary enbodi nent, both di nensi ons are sel ected
to be approximately 1 micron. [0031] Fig. 2
illustrates an exanple of a screen display presented
by the software of the present invention. The screen
display illustrated in Fig. 2 represents a data
acquisition interface allow ng the operator to specify
a variety of scanning acquisition, analysis
paraneters, operating conditions of the instrunent,
and results of the nmeasurenent. The net hods by which
the operator selects itens, inputs data, and otherw se
interacts with the data acquisition interface are
conventional, and further discussions of these
operations are not provided herein. In an exenplary
enbodi nent of the invention, data acquisition software
was i nplenmented via Visual Basic(r) inExcel(r) with
anal ysis and signal processing code being inplenented
in GNU Cctave, although those skilled in the art of
software programring will appreciate that many ot her
sof tware programm ng neans nmay be used to achieve the
sane results. [0032] A testing plan was designed and

i npl enented to validate and nmeasure the scanning
performance of an exenplary enbodi ment of the present
|nvent|on In partlcular neasurenent repeatablllty S
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[0037] In Fig. 6, the raw data of Fig. 5 is processed

by a Fourier filtering to renove 50/60 Hz |ine noise
war@7aosTedi an filter is used to renove gross i PCENSI00§026720

variations to extract the nunber of counts above a

threshol d value. This process nmay be repeated for all

line scans (e.g., 20 line scans) to calculate the

total honobgeneity areal dens#oy of the sanpl e under

test. In one exanple, the nutber of peak counts froma

single line scan is calculated as Pi = (9 3) (15 mm

x 1 nm =600 200 nm2 [0 MEpeating this

calcyf ati a L g over 20 pat hs .

t he gﬂr'r or %e@?@ggegﬁazﬁ%w ﬁéﬁ%\%ﬁh otOf:pélff S ihyd fluid,

(20 xcofifprising Xhelsteps)of= 497 40 nm 2 W see that the

error decreases according to Gaussian statistics where
the error PHYEYHEEAleePLGs! g‘ipédsryé’leﬁ’r £L0n4 09 qompaisipg| 3 translation

knowny:b af gl GalLTRRgrty. [0039] As shown in Fig. 7
, an approxi mate 5% uncertainty is achieved at 10 line
scans of iBreduringaghimpld (180), ofGailFluidrBnefsheictigear asea) .

Statistical error.is thus s to decrease with N O
6, where ﬁf"‘iué‘,mgﬁeh%ﬁ%‘i‘%éﬁ %&n‘?ﬁ%’ prat semRlpgt h

mul ti pl es qFeQMgt H8d 9 %%Yal&g ' | fop] ithi
shown that an gver al ?gﬁpat h len ﬁ ‘gﬁragﬁgﬂﬁ z’&@oferl}%ﬁf 1“61thm a
x 15 paedetenined asahifewid sampleppr oxi mat e 5% error. [0040]

In order to detern ne the background noise in the )

si gnal as dFtﬁaﬁggégﬂtStr%H“@d ﬁﬁ&g& ¥db §tplg\ong epeh said path
1pfigaly;i des a software al gorithm which automatically

conput es the background noise and sets a discrim nator

| evel or umsiEyiog thefiotensityofshairtrangmitted dight; e

[ nhormge\rll\%i t t i.ght transm ssion

.. A nmeasure of the li )
s made wWAERTALES HR ARG wAmiRR igh #h acCorppration of said
Si gnghrtickes M s:8@ bArHle Larll 0B8R UIRsind hS & f:
Cal cul ating the standard I%Ievi ation g%‘n%t hi se%Si%nal
di st ri but fuingad beas waiss of spidnisghe beath€13,a1002 based dethe size of
used 1. termne a fixed signal-to-noise ratio on
whi cﬁ&?é}gﬁ%%é’p?r i nhonogenei ties. [0041] In accordance
with the pmégentvaldlmt bPhid LB teRstb UBEIht fob o%ﬁs’ﬁg}r@perﬁes
of quantifying the inhonpgenerty of a solution'in an
aut ofhbad flaidcrndisaid| partiiches anhoptfa®@Y] To denonstrate
t he capabi}jties. of.the present inventi t he ey .
fol | ow ngwal:,lgltcﬁ%)q & s%léécﬂi?lﬁsénso? aEh S%}Peodgﬁb) varies  within  said
concerdde®fhiass ah. asphal tenes were used for anal ysis
and validation: Specinmen A: 9630 Asls, PV =1.7, |ow
particul ate density (highly diluted). Specinmen B:

9630,6, PY = , ¢l Nt iate parti.cul ate densit, .
(part2 iall %( c??’?]tleffleéép @%agsgﬁﬂ%nc .eerg]@%l} 7° FR?rQCq'iS- 01?‘4 a fluid,
chingtisipgr ti cul ate density, heavily cracked sanple

(slightly diluted). Specinmen D: 9630-nod, 13% 9630-7 +
9630 Asl san pRiiCablne systes ({Hatd0) apmypriging attesdylatigrOgag] or flow

The [ r, r h | es .were then

Comp oY, Donaaltd & (kAT b RERSe SEAP oE S i,

correl at i arlighasofiesnd2pebivesdisiniea i1iFaO®saANd3t NO0) onto said
scanned results. A graph showi ng the correl ation of

par t FRIE:density as measured by the instrunent to

sanmpl es w AV I dilution froma fuyl
cracked (TeasTop Mk BRPAER B al ) PurRE AR e Iehets
Fi g. wghin[20f¥4dbter@imgdadrba of &ed §aagild;ng results

denonstrate thfat the system of the present invention
provi des GEA3 1PEJelseting lightytransmittadotiEougs rsaisl sanimle alingheach
Vi sugliq hiRegoi-ews. It has been shown that a

rel atively Igrée sanpl e area may be covered with

aut omat edoperati on, thus reducing the effects of | ocal
fluctuations in inhonobgeneity density. Data can al so

be assigned an error to quantify precision of results.

[ 0045] W al so disclose a programto nonitor and

control the operation of a Visbreaker unit in a

o S r 0= o - ——



to contact and coal esce to the surface.

Dehydr ogenati on of the adsorbed hydrocarbon will be
waleio7ems78Yy heat and nake the deposit nore tenaPCDUS2086026720

crosslinking reactions occur. [0049] The dispersants

are generally understood to function by a variety of

mechani snms. First, the dispersant materials adsorb to

the surfaces of grow ng insq%pble particles and act to

keep these particles small; typically less than 1

m cron. Thus %rticles are nore prone to continue

he )
to flowt ﬁ’i‘eé‘ﬂig#?r {HANTEYI0E A, fRRpI Of said trangmigad Hebis
exchanger &0t Bgr 66S . caifNi ). e r i ped by
St okes | aw, Wﬁi (E:b;T i%y%gaglggdesﬁiﬁ 0 atﬁﬁpée(fr)ag?lﬁgﬁ%écpt ﬁ%}R 0 a
par t icohessitration of saisl mulidessiniseill saynpieh and optivnkilg cofprisTie
di spersants ac%wtﬁ{ .a Col?bi natj on_of sterijc
st abi | i zatF6h YRS Jche™ Wa}SEBEPaIQEE%E"@H} > 100) based on
part ited Sige (fkariiHi@; by i ncrease entropy of |ocal
system and drive solvent in between particals), and
bl ocki ng &fcapofoaituniig & wvagelengie op axitl ilighelsamhioclecamt fasoptical

a driving.force. for, coal escence. Light scattering
evi dé’#cdég%e%iogtg%ldﬁﬁgta@ﬁ&@pﬁrﬂé?s’d’lrsper sant treated
ther mal | y nhiiefos @8nipbhbati 36NE Vatigh1P Mitiebess §:H@"s%rg@@ (120)

up to two orders of nmagnitude smaller than untrea
hydr SdBimbed predetersningdas@]orEven i f the particles are

not snal | above nechani.sm expl ai ns. how i he
particl es W ﬂﬁ erb%lgz}ngg 3 %(f'“g l%gom%}‘g% %fgsé‘ tff‘?ﬂ]s%‘fl B stage or flow
par ticell €st,i104)sol ution, or to material already

deposited on the surface. [0051] It has al so been
shown that the nature of the surface plays a role in

he abili h | f1 uj d it.
e 50 B T BCIRE o M P S i

pol awvisbieakdramitpe@nisoieiht gtepobt:i ng. These di spersants
wi |l adsorb to such surfaces and di scourage

parti cul afSISEng foeseliEationsef inbpmopenditios xobigined rwithin a tar
sti cki i .] 0052] The reaction of
e L

hydr o enperatures wth oxygen

(even ver getbrminingvdblingusileraial basbd PR Bbhdentrffgal t i N
formati on of polar functionalitiesthat can drive

coal escent@eIHnBg 2p;aceeniable basslipg ppragsten of dtrestabikityt based on
dehydr @485 Ek%m%ﬁ- adsor bed hydrocarbon, which nakes

its renova romthe surface by turbulent flow nuch

| ess | i ketompaing pesaRianbasalis®r paiagitiet | o biheckeohb@idBSS of
transfer of the oxygen to the surface, and sone of

t hesHNHROEFICKIEs MeATITed Giringubsaqaent vishraals ehgrations; and

abilities j: i i l.cal . react.ions,. . .
[0053] ' | nBuales BRUEH B ML bEEkACd SREUNERTer ot during
bel i Bwnathgt of Yisbreaklel opefationsnbarad WwhesaidVedipaiRoE sBi @hbYachieve
pol ar .and hi gher nol ecul ar wei ght asphal t ene speci es

bei n@a@lF%PY? Yeldioh WHEYf | uid by smaller resin

nol ecul es. As the thermal stress disturbs the

rel ati onship of the adsorbed resins to asphaltenes,

and by drTha mgthohef claim &; sitereinkaid @sgulgintep includes selecting
asphal t enes .ang]ﬁb%gmaki ng the asphaltenes nore pol ar,

t hes@ds GLYiolne. © dBd/oF i yaptity ofpwich gniinfipuding material being

"uns e : [Ld T ' csant s
descrPRanonau RaReL frlt SARSheh O opd Ay L RGTIRL S igos o
or dest r opedasingsi ns1 langth be csivelyidd Ze dsthaidasstiedkeetfit; or
system [0054%]%As dﬁscri bed herein, the VFM i

measur eneRECAEE SRRSO M FardtyPEuginbased o8 diot flferable solids

cont @HT)ideabiemb@si sfue (tar). H gher anounts of solids
will give a higher precipitation potential. The solids

m ght be introduced into the systemby the feed (poor
feed quality) and/or through the cracking process. The
hi gher the cracking severity the higher the solids
content in the residue likely will be. [0055] Based on
defining a baseline, which is unit dependent, the VFM

o, o - o o oy



nodel s. [0058] Qur MRA nodels attenpt to define a

mat hemati cal correl ati on between the operationa
w@asoaes76T s such as - feed quality, cracking SPUFUB1096/026720

conversion and the fouling rate of the subject

exchanger or furnace. By normalizing the mat hematica

nodel , the fouling rate is isolated fromthe varying

operational paraneters and the real fouling rate can

be denonstrated and quantifi‘ed. By devel oping a

correctednodel .which reflects the residuals between )

the predi ERTAMRERPredichve Medelde yaTilihaukpredat prafosmancerof said

st at iygdotGRbr RiPGeSS control techni ques may be applied

to quantify the performance of the chem cals applied

t o contr olrefflanihg nopverted hnesinsi witht déghetenypoiature igpeisatts to either

deternh&ation of.fhe gqmjlw éggential in this manner

al | oW, far nstRility, whtle ipcregsing icragkmg srypebt Qhilngreasing tar

Cr udgeaily AMilE KlavntkiBRE Rofar® BidcRMB SRR o OPer ati ng

conditions without incurring foulTng, or to quickly

change f ucoapaingoVidMt ineasgrepients. at tleindet af treeiriate addidE outlet

to ingrease or decrease the anount, of specjfic

fract oﬁlg ?Wn?(f?e Wi HURG (Ed COmPagiErn pigt jingticagy an amount of

C oM iR R{cEeRMGHs ProdREP @%é i pgoduct)

whi ch ngﬁgbe_regﬁired ?%?m?ﬁﬂ£§$§¥2§%% S%?ﬁ%ﬂ needs,

whi | e assutlizige t hacheoysryatdf osaid e amti-frsiling t aterial safreduce the

©hr odghitied Y e GuRic! bR Ruahr PaTFBIY bl Sgiepse PV of said
M ni fbr28grddusikat J§MmBMﬁé @&ﬁﬁibreﬁ RMEINhE 82’ Ndi)fsuntreated tar in

adapted to control chem cal feed based on
meas §He YERteakeIoImita Rl i ze yield of |ight HC streans in

Vi sbr eake rati ons. The VFM can al so .gi ve an ..
esti mat e %l%a%ggllg é]}eagﬁ]inlafey ’ete%?rgqu stOth?ﬂﬁJVt ﬁJGn gPmpesition of
HFT neBsUeepridus. The program of the present invention

controls chem cal feed based on a predefined furnace
outl et tenperature, and uses predictive nodeling to

verity an r e forymance based on.VFM .
rreasé’r erre(riil{lésJ .IS%O? 8{32{%1% aﬁawg%amr‘?tl r?@lf’:{’l’ilgnﬂ?ﬂ iSebsed on a
pteide@drrhined G haddaiutlel iei@érafues.f or mance neasurenents such

as run length and/ or conversion rate. High tenperature
di spersants can replace the converted resins to

mai ngai n i LFpty.while lncreasin he crackin .
sev elrs'i ty; T@% ,Iée:t e é{/sﬁé%ﬁa@h%rgglr ggs %tel?aﬂ% %tteég’in?lpg )?g fRpling
poreitisl aichideg delonsinmgtthe patikitiig wReePVYY. Mor eover,

measuring the tar characteristics with the VFM before
and after the furnace indicates the amount of

brockss, ToDRT Al pPiaed e i ar el ol sprgms i«

vighrehiree aly cdm@ddfingent may be summari zed as fol |l ows.
First, the user clearly defines the problemto be
sol VBHRNS Nk stmaling A CORGERFEONNT iphampecneies gpntained within a tar
b '@@;@g}(ﬁgbrggge?%g&ggﬁnsis performed. Next, operational
rom-t

ata obtal ne e’unit survey is analyzed, and

basemeas fpeddtamiining @ fpdinrpetatial wised 6@ kdid eshceNeation;
per f or mance goal S.are neasured in accordance with

mut B4 195 AEEHIGHEAIICSERIRRIP dAseliaa Paraaeter of tar stability based

of &HVESEHERLENANd then an appropriate treatnent
pr ocedu?g%mag lﬂ’e desi gned. Next, the treatnent

pr oceems e fors domphienge ndaied, baselink opgdnRtd &PriMé Cethce®ion of
. finally. perform e_reﬁorts and quantity benefits may
Infn e&%ﬂ“&%ai.eai YringSURT GGt Visbreaker opeiatipay; stability

conversion occurs as asphaltenes are disbursed in the

conti nuous phase through the peptizing action of

aromatics and resins. It may al so be noted fromthe

illustration that cracking nodifies the equilibriumso

t hat asphal tenes coul d cause precipitation - |ow

pepti sation value. [0062] Exenplary data recorded from

a vi sbreaker conversion trial is show in Fig. 12. As

. r o - A~ "



the resulting P value is identical in value to the

cl assical neasurenent. A series of sanples can be
w@b@cmaB78nh t he stage. Each sanpl e conprises a BOEUB2006/026720

anount of aliphatic hydrocarbon (i.e. n-cetane,

n- heptane, etc.). The nore aliphatic conpound that

needs to be added, the nore stable the tar. The |ight

transm ssion is then rreasur% over a scan path on each

i ndi vi dual sanple. This alloWws a functional conparison

to be mad% of oPt,i cal density to the appunt of )
al i pA¥EPS I Freyatlige darK o 3RsiHfouling syiariakiigo spglavisbreaker unit
ke t Y i ned I S . pIo
PERERUARE T MSrERck (e BN Y DleTBR08 oty
dempeikings det ermi ned by the cl assical ncetane

| aboratory testin nal ysis of the sanples. The . ) )
neas Lﬂeéﬂ%ﬁ)tr@]gﬁén%%@eﬁ%{rﬁl!hpg thedfgpt fRdAPT qyangty ofgpyd anti-fouling
iR Sefnd GG QRASALIAKLARfTBASUr ement. (in arbitrary
units) illustrating the onset of instability and

f | ocendans ifemincidasing sl v Pugth sandea diohyervios i tteeofasaid Ridbreaker
B int at which there is a rapid increase in sanple
8%a81ity with a relatively snall increase in the anount

of theadd ifeHhadtintatind CRAARS) ofdalid @1 bypl bRt #RELdPEy %B?ﬁg@rable
in the VFM concentration” neasurenent anmong the teste
sgkigspHed) maayurpmenist @nati cal |y defined as an out put

Wi th trai ghtforward sof t war onmpari sqn al.gorifhm

o pronabdif el Stndh' dRod B TR (i Py Torerkovase of

saidakdbkdakyr udd; er aspects of the sanple preparation

such as the preparation of a set of different

di | ummearss femeeplasiny eenvsried resind ovids bighl emperagye fdispersants to
c [ S Ur nt. may.be fully automated, .

ot Sth AL AR, FBRC imclRindng kit FhEPept thoreasing tr

stieitiigwhBeBatdi@hingicohstift cfaakink iséerfy;p si m | ar tasks

perfornmed by equipnment used to automate the handling,

pr oc 8§83 EPr £REParag WM nefaswhaeits aft, thbiigboof thalfirnace and the

i net | eguenci ng terials. [0068] Wiile
o' e Al Sl o B K HRSAE b B i 4 e ot of
ithppiogedeittyipocivcemifectytinitte dadkingbepsiedot 0 be |inited
to the details shown, since various nodifications and

subs et fnshaggimgpbe Higeaceiterapaiaturte pamddify fn compositiyn of

b Lppt of the present disclosure. As such,
V;Su%{épﬁ)r?g%’?#catl ons and equi val ents of the

di schesnsr éorhetiléding di sleinossd oMBYidogE i foulifg REAE9ASto reduce the
skilled in the art using no nore than routine
STRPIY (o8 AeraRGTaMTe i d Vapf said,t bypendpricand inprsasingi PV of said tar
hyal . ' .4 hy e.scope d . .
PEARNEIET BEhG BB EHE QohBadl W dhE P e BRI m said
vsbabks unft0069] What is clainmed is: CLAIMS 1. A nethod
for neasuring concentration of particles in a fluid,
conprising the steps of: providing an optical |ens

system (1 Rl 1 . l-on e or .
fl owg'cel Iﬁ(lelie@fbgf; [ n?’r 0 Ggfitﬁéﬁgﬁ ésaglér% reesr(s@% & Gymprises:
sai d fl uiah optical $ais dysit@g@00208)eddmiprishpus sAge ar Ifio@htell (14,
@ggﬁ}lél(g 100{5 onto said sample; directing said |ight
1 POIRgeSeIRe Asample 1% op stk tidhagt hs within a

predet er nj ' Les ectl ngl i ght .
transmt &g@?h@gﬁgé?@aﬁgfoggﬁpﬁgg hg %%ghlegghl i€ g(b%ﬂlq] sample
| engflBf);quantifying the intensity of said transmtted

light; correlating said quantified transmtted |ight

to a concBftFafr 6‘%66@11%%%1‘8 light, bsag along i plyrality gfpath; lengths
i i LS e steps of: tuning a beam

Wﬁ.w;?lsfﬁg?&gg}lgéq %gﬁ?f%%%%ﬁg 100) based on the size

of said particles; or tuning a wavel ength of said

i ght beamto account for optical properties of said

fluid and said particles; and optionally wherein a

t hi ckness of said sanple (120) varies within said

predeterm ned area. 2. A systemfor nmeasuring

. . ' o
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said inproved yield or quality. 4 . The method of

claim3, wherein said regulating step includes
w@edogoos78y and control ling the type and/ or quaPCT/U$2008/026720

said anti-fouling material being input into said

vi sbreaker unit, said nethod optionally conprising the

steps of: increasing a run length or conversion rate

of said visbreaker unit; or timating stability of

said tar byproduct based on Tiot filterable solids

(HFT) neasurenents; orgenerating a_ predictive nodel to
verify an dlleﬁpgg fcaétﬁﬂﬂ%olﬂ&?aéﬁ@éswe% dhgugh spidesappte along each
dal path Rigthep! aci ng converted resins with high

tenperature di spersants to either nmaintain tar

st abi | i ty mean$ foriguentefgimigrag inteasityiof gaid ena@smitied dight; and

i ncreasi ng_tar stabi#ﬁ whi | e intainigggconstant

A \ it
cracki ng B fqryortglating sd Apangitice epsiled Kakie e at

do€entrati6tl ofofaid MBohbERARs 3RdailiREmpiL | €t of the furnace
and using said conparison to 1 ndicate an anmount of

i nhonogenei ties produced directly in the cracking

pr ocgss; utilizi.ng.a.chen st of said antj-fouling
wate??al ?@ﬁF%%ﬂ@foﬁgngeﬂ§PFPV&¥§“%Ps?%ﬁ%@?ﬁ@@%%lﬁwhng
pondih] ®drehided PVOYINaROHAE byRodudincr ease PV of said tar

byproduct at a given tenperature conpared with the PV
of untreated tar in said visbreaker unit; or changing

t he f,grna rature to nmodify the caonposition. of .

visb#gkenﬁg?%ﬁ%%ﬁP?gmn%ﬁe“ﬂ@FHHﬁ%BF%?ﬁgi wacelfydy 494 is
aslaptel] toagediad indBipH Smple dapeiding Aliphapt RI8LEETH N

furnace outlet t errperpé\t ur g&?ﬁ&ngfﬁgl met hog of S’CF%{ %Sge,m

_ EPHPIIHBE Jicaps o chanelerizing pajd qoricentirativg a9 @t fenttioal of an

LBEAAISS) D DR IPGPETL ETBAR PR e 0 o s

ssmplesins in a visbreaker unit, conprising: means for
estimating a concentrati on of inhonbgeneities
contained within a tar byproduct of visbreaker
operations; neans for determning a fouling potentia
based on said concentration; neans for deterni ning an
accept abl e baseline paraneter of tar stability based
on said fouling potential; neans for conparing said
basel i ne paraneter to the concentration of

i nhonogenei ties neasured duri ng subsequent visbreaker
operations; neans for regulating input of anti-fouling
material into said visbreaker unit during running of
vi sbreaker operations based on said conparison; and
optionally conprising: neans for selecting and
controlling the type and/or quantity of said
anti-fouling material being input into said visbreaker
unit; or nmeans for increasing a run | ength and/ or
conversion rate of said visbreaker unit; or neans for
estimating stability of said tar byproduct based on
hot filterable solids (HFT) measurenents; or means for
generating a predictive nodel to verify and predict
performance of said visbreaker unit; or neans f.or

repl acing converted resins with high tenperature

di spersants to either maintain tar stability while

i ncreasi ng cracking severity or increasing tar
stability while maintai ning constant cracking
severity; or neans for conparing VFM neasurenents at
the inlet of the furnace and the outlet of the
furnace, and neans for using said conparison to

i ndi cate an anmount of inhonogeneities produced
directly in the cracking process; or neans for
changi ng the furnace tenperature to nodify the
conposi tion of visbroken product; or neans for
utilizing a chem stry of said anti-fouling material to
reduce the sensitivity of tenperature on PV of said
tar byproduct and increasing PV of said tar byproduct
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