
COMPOSITIONS AND METHODS FOR ELICITING AN IMMUNE
RESPONSE TO ESCAPE MUTANTS OF TARGETED THERAPIES
CROSS-REFERENCES TO RELATED APPLICATIONS [0001] The
application is related to and claims benefit of U.S.
Provisional Application Serial No.60/698,381, filed
July 11, 2005, the entire contents of which is hereby
incorporated by reference herein in its entirety.
GOVERNMENT RIGHTS [0002] Not applicable. TECHNICAL
FIELD [0003] The present invention generally relates
to compositions and methods for their use in eliciting
an immune response to a mutant polypeptide, or to a
cell that expresses the mutant polypeptide, wherein
the mutant polypeptide is known to emerge or has
emerged with a specific mutation in response to a
targeted therapeutic or prophylactic drug agent(s).
The compositions and methods disclosed herein are
useful for eliciting an immune response, in
particular, a cell mediated immune response, to the
mutant polypeptide, including the deletion and/or
arrest of a cell that expresses the mutant
polypeptide, in conjunction with administration of the
targeted drug agent. The compositions and methods may
be used prophylactically or therapeutically.
BACKGROUND OF THE INVENTION [0004] Novel discoveries
in cancer biology have provided the opportunity to
design target-specific anti-cancer agents and fostered
advancements in drug development. These discoveries
make it possible to design molecules with high
selectivity against specific targets in cancer cells.
Segota & Bukowski, Cleveland Clinic J. Med., 2004,
71(7):551-560. For example, the success of the Bcr-Abl
tyrosine kinase inhibitor imatinib (Gleevec) in the
treatment of chronic myeloid leukemia (CML) has
inspired great expectation for this targeted approach.
Capdeville et al., Nature Reviews, 2002, 1:493-502.
Targeted cancer therapy brings with it a critical
problem: targets develop escape mutations ultimately
leading to drug resistance. For example, it has been
reported that mutations have been found to arise
inpatients that were initially responsive to treatment
with Gleevec and who as a result of these mutations
are refractory to further treatment with Gleevec.
Gorre et al., Science 2001, 293:876-880; Shah et al.,
Cancer Cell 2002, 2:117-125; Branford et al.,
Blood2QQ2, 99(9):3742-3745; Deininger et al.,
Blood2005, 105(7):2640-263. Similarly, mutations in
epidermal growth factor receptor (EGFR) have been
found in non-small cell lung cancer (NSCLC) patients
that were reported to make them resistant to the
action of therapeutic agents such as gefitinib
(Iressa) or erlotinib (Tarceva) that specifically
target EGFR. Kobayashi et al., JV. Engl. J. Med, 2005,
352(8):786-792. Therefore, the effectiveness of these
cancer drugs are significantly limited by the
occurrence of escape mutations. [0005] Similarly,
although there are a variety of ami-viral compounds
approved and being currently used for treatment of
viral infections there is a continual, substantial
problem with the development of drug resistance seen
with the majority of these agents. For example,
resistance to nucleoside reverse-transcriptase
inhibitors used in the treatment of HIV has been
reported. For example, mutations identified in HIV RT
that are associated with resistance to stavudine
include M41L, K65R, D67N, K70R, Q151M, L210W, T215Y/F,
and K219E. Mutations identified in HIV RT that are
associated with resistance to didanosine include K65R,
L74V and Ml 84V. Mutations identified in HIV RT that
are associated with resistance to lamivudine include
K65R and M184V/I. See for example, Johnson et al.
(2005, International AIDS Society-USA vol. 13:51-57)
and Schmitt et al. (2000, AIDS vol.l4:653- 658).
Decreased susceptibility or complete resistance to
specific antiviral drugs is a major factor limiting
the efficacy of therapies against many retroviruses,
RNA viruses and some DNA viruses, such as Hepatitis B
virus, due to the error-prone nature of the viral
reverse transcriptases or RNA-dependent RNA
polymerases. It would be desirable to at least
minimize the occurrence of mutants that emerge with
the administration of therapeutic and/or prophylactic
agents. [0006] Methods for eliciting an immune
response are disclosed in for example, Thyphronitis et
al. (2004, Anticancer Research, vol. 24:2443-2454) and
Plate et al. (2005) Journal of Cell Biology, vol.
94:1069). Yeast systems are disclosed in for example,
U.S. Pat. No. 5,830,463, Stubbs et al.(2001, Nature
Med. 5:625-629); Lu et al.(2004, Cancer Research
64:5084-5088); and Franzusoff, et al. (2005, Expert
Opin. Bio. Ther. Vol.5:565-575). [0007] All references
cited herein, including patents, patent applications
and publications, are hereby incorporated by reference
in their entirety.BRIEF SUMMARY OF THE INVENTION
[0008] Provided herein are compositions comprising a
yeast vehicle and a mutant polypeptide, a fragment
thereof that comprises a mutation or a mimetope or
nucleic acid that encodes for a mutant polypeptide,
fragment thereof that comprises a mutation or a
mimetope, wherein the mutant polypeptide is known to
emerge or has emerged with at least one specific
mutation in response to administration of a targeted
therapeutic and/or prophylactic agent. [0009] In some
examples, the composition comprises one or more of the
following: i) a yeast vehicle comprising nucleic acid
which encodes at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope; ii) a yeast vehicle comprising at least one
mutant polypeptide, a fragment thereof that comprises
a mutation, or a mimetope; iii) a yeast vehicle in
association with at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope; iv) a yeast vehicle comprising nucleic acid
which encodes at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope loaded intracellularly into a dendritic cell;
or v) a yeast vehicle and at least one mutant
polypeptide, a fragment thereof that comprises a
mutation, or a mimetope loaded intracellularly into a
dendritic cell, wherein the mutant polypeptide is
known to emerge or has emerged with at least one
specific mutation in response to administration of a
targeted therapeutic and/or prophylactic agent. [0010]
In some examples, the yeast vehicle is a whole yeast,
a yeast spheroplast, a 



yeast cytoplast, a yeast ghost, or a subcellular yeast
membrane extract or fraction thereof. In some examples
the yeast vehicle is obtained from yeast selected from
the group consisting of Saccharomyces,
Schizosaccharomyces, Kluveromyces, Hansenula, Candida
and Pichia. In some examples the yeast vehicle is
obtained from Saccharomyces, such as . cerevisiae.
[0011] In some examples the mutant polypeptide,
fragment thereof that comprises a mutation, or
mimetope comprises two or more epitopes. In other
examples the mutant polypeptide, fragment thereof that
comprises a mutation, or mimetope comprises two or
more epitopes comprising one or more mutations. [0012]
In some examples the mutant polypeptide, fragment
thereof that comprises a mutation, or mimetope is
encoded by a RNA or DNA virus. In some examples the
virus is a retrovirus, flavivirus, reovirus,
picornavirus, coronavirus, filovirus, rhabdovirus,
bunyaviurs, orthomyxovirus, paramyxovirus, arenavirus,
calicivirus, hepadnavirus, herpesvirus,
poxvirus,adenovirus, parvovirus or papovavirus. In
other examples the mutant polypeptide, fragment
thereof that comprises a mutation, or mimetope is
encoded by HIV, HBV or HCV. [0013] Provided herein are
compositions comprising a yeast vehicle and a mutant
polypeptide, a fragment thereof that comprises a
mutation or a mimetope or nucleic acid that encodes
for a mutant polypeptide, fragment thereof that
comprises a mutation or a mimetope, wherein the mutant
polypeptide is known to emerge or has emerged with at
least one specific mutation in response to
administration of a targeted therapeutic and/or
prophylactic agent. [0014] In some examples the mutant
polypeptide emerges in response to treatment with a
targeted therapeutic and/or prophylactic agent
selected from altazanavir, saquinavir, lamivudine,
didnosine, embricitabine, zidovudine, stavudine,
zalcitabine, abacavir, tenofovir, nevirapine,
delavirdine, efavirenz, indinavir, ritonavir,
nelfmavir, amprenavir, lopinavir, enfuvirtide,
entecavir, adefovir, famciclovir, ganciclovir,
interferon, ribavirin, thymosin-a, kinase inhibitors,
nucleoside reverse transcriptase inhibitors,
non-nucleoside reverse transcriptase inhibitors, viral
protease inhibitors, viral entry/fusion inhibitors,
viral protease inhibitors, nucleoside analogues or
combinations thereof. [0015] In some examples the
mutant polypeptide, fragment thereof that comprises a
mutation, or mimetope is encoded by an oncogene, is a
tumor-associated antigen or is expressed by cancer
cells. In some examples the mutant polypeptide,
fragment thereof that comprises a mutation, or
mimetope is MAGE, MAGE3, MAGEA6, MAGEAlO, NY-ESO-I,
gplOO, tyrosinase, EGFR, FGFR, PSA, PSMA, VEGF, PDGFR,
Kit, PMSA, CEA, Her2/neu, Muc-1, hTERT, Marti, TRP-I,
TRP-2, Bcr-Abl, p53, p73, Ras, PTENSrc, p38, BRAF,
adenomatous polyposis coli, myc, von Hippel landau
protein, Rb-I, Rb-2, BRACl, BRAC2, androgen receptor,
Smad4, MDRl or Flt3. [0016] In some examples the
mutant polypeptide emerges in response to treatment
with a targeted therapeutic and/or prophylactic agent
selected from imatinib, gefitinib, erlotinib, kinase
inhibitors, SB 203580, tyrosine kinase inhibitors, or
combinations thereof. [0017] Provided herein are
compositions comprising a yeast vehicle and a mutant
polypeptide, a fragment thereof that comprises a
mutation or a mimetope or nucleic acid that encodes
for a mutant polypeptide, fragment thereof that
comprises a mutation or a mimetope, wherein the mutant
polypeptide is known to emerge or has emerged with at
least one specific mutation in response to
administration of a targeted therapeutic and/or
prophylactic agent. In some examples the composition
further comprises a pharmaceutically acceptable
excipient. In some examples the composition further
comprising at least oneadjuvant. In other examples the
adjuvant is selected from an agonist of Toll-like
receptor, dinucleotide CpG sequences, single- or
double-stranded RNA5 Freund's adjuvant, a lipid
moiety, mannans, glucans, aluminum-based salts,
calcium-based salts, silica, polynucleotides, toxoids,
serum proteins, viral coat proteins, gamma interferon,
copolymers, Ribi adjuvants, or saponins and their
derivatives. [0018] Provided herein are methods for
eliciting an immune response to a mutant polypeptide,
a fragment thereof that comprises a mutation or a
mimetope, or a cell that comprises nucleic acid
encoding a mutant polypeptide and/or expresses the
mutant polypeptide or a fragment thereof, wherein the
mutant polypeptide is known to emerge or has emerged
with a specific mutation in response to administration
of a therapeutic and/or prophylactic drug agent(s)
that comprise administering an effective amount of a
composition in conjunction with the agent, wherein the
composition comprises, a. a cell, vector or virus
comprising nucleic acid that encodes the mutant
polypeptide; b. a cell, vector or virus in association
with the mutant polypeptide; c. the mutant
polypeptide, or a peptide (mimetope) that elicits an
immune response to the mutant polypeptide; or d.
nucleic acid encoding the mutant polypeptide, or
nucleic acid capable of binding to the nucleic acid,
such as for example, siRNA or antisense RNA; wherein
an effective amount of the composition is administered
in conjunction with the agent. [0019] In some
examples, the composition comprises one or more of the
following: i) a yeast vehicle comprising nucleic acid
which encodes at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope; ii) a yeast vehicle comprising at least one
mutant polypeptide, a fragment thereof that comprises
a mutation, or a mimetope; iii) a yeast vehicle in
association with at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope; iv) a yeast vehicle comprising nucleic acid
which encodes at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope loaded intracellularly into a dendritic cell;
or v) a yeast vehicle and at least one mutant
polypeptide, a fragment thereof that comprises a
mutation, or a mimetope loaded intracellularly into a
dendritic cell,wherein the mutant polypeptide is known
to emerge or has emerged with at least one specific
mutation in response to administration of a targeted
therapeutic and/or prophylactic agent. [0020] In some
examples, the immune response is a cellular immune
response. In some examples, the immune response is an
humoral response. In further examples, the 



immune response includes both cellular and humoral
immune responses. In other examples, the composition
further comprises an adjuvant, including but not
limited to agonists for a Toll-like receptor (TLR);
CpG nucleotide sequences; single- or double-stranded
RNA; lipid moieties, such as lipopolysaccharide (LPS);
mannans and glucans. In some examples, the composition
comprises a yeast vehicle. In some examples, the yeast
vehicle is a whole yeast, a yeast spheroplast, a yeast
cytoplast, a yeast ghost, or a subcellular yeast
membrane extract or fraction thereof. In some examples
the yeast vehicle is obtained from yeast selected from
the group consisting of Saccharomyces,
Schizosaccharomyces, Kluveromyces, Hansenula, Candida
and Pichia. In some examples the yeast vehicle is
obtained from Saccharomyces, such as . cerevisiae.
[0021] In other examples, the mammal is a human. In
further examples, the mutant polypeptide is expressed
by a cancer cell or is a viral mutant polypeptide,
such as for example, an HIV mutant polypeptide, a HCV
mutant polypeptide or a HBV mutant polypeptide. [0022]
Provided herein are methods for ameliorating a symptom
of a disease in a mammal, comprising administering to
the mammal an effective amount of a composition in
conjunction with a therapeutic and/or prophylactic
agent, wherein a mutant polypeptide is known to emerge
or has emerged with a specific mutation in response to
administration of the agent, wherein the composition
comprises, a. a cell, vector or virus comprising
nucleic acid that encodes the mutant polypeptide; b. a
cell, vector or virus in association with the mutant
polypeptide; c. the mutant polypeptide, or a peptide
(mimetope) that elicits an immune response to the
mutant polypeptide; or d. nucleic acid encoding the
mutant polypeptide, or nucleic acid capable of binding
to the nucleic acid, such as for example, siRNA or
antisense RNA; wherein an effective amount of the
composition is administered in conjunction with the
agent. In some examples the disease is associated with
the mutant polypeptide. In some examples, the immune
response is a cellular immune response. In some
examples theimmune response is an humoral response. In
other examples, the immune response includes both a
cellular and humoral immune response. [0023] Also
provided herein are compositions comprising one or
more of the following: i) a yeast vehicle comprising
nucleic acid which encodes at least one mutant
polypeptide, a fragment thereof that comprises a
mutation, or a mimetope; ii) a yeast vehicle
comprising at least one mutant polypeptide, a fragment
thereof that comprises a mutation, or a mimetope; iii)
a yeast vehicle in association with at least one
mutant polypeptide, a fragment thereof that comprises
a mutation, or a mimetope; iv) a yeast vehicle
comprising nucleic acid which encodes at least one
mutant polypeptide, a fragment thereof that comprises
a mutation, or a mimetope loaded intracellularly into
a dendritic cell; or v) a yeast vehicle and at least
one mutant polypeptide, a fragment thereof that
comprises a mutation, or a mimetope loaded
intracellularly into a dendritic cell, wherein the
mutant polypeptide is known to emerge or has emerged
with at least one specific mutation in response to
administration of a targeted therapeutic and/or
prophylactic agent. [0024] In other examples, the
composition further comprises an adjuvant, including
but not limited to agonists for a Toll-like receptor
(TLR); CpG nucleotide sequences; singleor
double-stranded RNA; lipid moieties, such as
lipopolysaccharide (LPS); mannans and glucans. In some
examples, the composition comprises a yeast vehicle.
In some examples, the yeast vehicle is a whole yeast,
a yeast spheroplast, a yeast cytoplast, a yeast ghost,
or a subcellular yeast membrane extract or fraction
thereof. In some examples the yeast vehicle is
obtained from yeast selected from the group consisting
of Saccharomyces, Schizosaccharomyces, Kluveromyces,
Hansenula, Candida and Pichia. In some examples the
yeast vehicle is obtained from Saccharomyces, such as
S. cerevisiae. In some examples, the yeast vehicle is
Saccharomyces, such as S. cerevisiae. In other
examples, the mammal is a human. In further examples,
the mutant polypeptide is expressed by a cancer cell
or is a viral mutant polypeptide, such as for example,
an HIV mutant polypeptide, a HCV mutant polypeptide or
a HBV mutant polypeptide. [0025] Provided herein are
methods for reducing resistance to an agent
administered to a mammal at risk of disease or
infection or subject to disease or infection, whether
the agent is administered prophylactically and/or
therapeutically, comprising administering to themammal
an effective amount of a composition in conjunction
with the agent, wherein said composition comprises, a.
a cell, vector or virus comprising nucleic acid that
encodes the mutant polypeptide; b. a cell, vector or
virus in association with the mutant polypeptide; c.
the mutant polypeptide, or a peptide (mimetope) that
elicits an immune response to the mutant polypeptide;
or d. nucleic acid encoding the mutant polypeptide, or
nucleic acid, such as siRNA or anti-sense RNA that
binds the nucleic acid, wherein an effective amount of
the composition is administered in conjunction with
the agent. In some examples, the immune response is a
cellular immune response. In further examples, the
immune response is a cellular and humoral immune
response. [0026] In other examples, the composition
further comprises an adjuvant, including but not
limited to agonists for a Toll-like receptor (TLR);
CpG nucleotide sequences; singleor double-stranded
RNA; lipid moieties, such as lipopolysaccharide (LPS);
mannans and glucans. In some examples, the composition
comprises a yeast vehicle. In some examples, the yeast
vehicle is a whole yeast, a yeast spheroplast, a yeast
cytoplast, a yeast ghost, or a subcellular yeast
membrane extract or fraction thereof. In some examples
the yeast vehicle is obtained from yeast selected from
the group consisting of Saccharomyces, 



Schizosaccharomyces, Kluveromyces, Hansenula, Candida
and Pichia. In some examples the yeast vehicle is
obtained from Saccharomyces, such as S. cerevisiae. In
some examples, the yeast vehicle is Saccharomyces,
such as S. cerevisiae. In other examples, the mammal
is a human. In further examples, the mutant
polypeptide is expressed by a cancer cell or is a
viral mutant polypeptide, such as for example, an HIV
mutant polypeptide, a HCV mutant polypeptide or a HBV
mutant polypeptide. In some examples of the methods,
drug agents are disclosed herein in Table I, II and
III. In other examples, a drug agent is an antibody or
small molecule targeted to a cancer cell, a cell
supporting cancer progression or a cell expressing a
virus, or virus. [0027] Provided herein are
compositions capable of eliciting a cellular immune
response comprising a vector or virus associated with
a mutant polypeptide, wherein the mutant polypeptide
is known to emerge or has emerged in response to
administration of a therapeutic and/or prophylactic
agent. In some examples, the composition comprises a
yeast vehicle. In some examples, the yeast vehicle is
a whole yeast, a yeast spheroplast, a yeastcytoplast,
a yeast ghost, or a subcellular yeast membrane extract
or fraction thereof. In some examples the yeast
vehicle is obtained from yeast selected from the group
consisting of Saccharomyces, Schizosaccharomyces,
Kluveromyces, Hansenvla, Candida and Pichia. In some
examples the yeast vehicle is obtained from
Saccharomyces, such as S. cerevisiae. In other
examples, the composition comprises a yeast vehicle
that comprises nucleic acid encoding a mutant
polypeptide, a fragment thereof that comprises a
mutation or a mimetope. In some examples, the
composition comprises one or more of the following: i)
a yeast vehicle comprising nucleic acid which encodes
at least one mutant polypeptide, a fragment thereof
that comprises a mutation, or a mimetope; ii) a yeast
vehicle comprising at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope; iii) a yeast vehicle in association with at
least one mutant polypeptide, a fragment thereof that
comprises a mutation, or a mimetope; iv) a yeast
vehicle comprising nucleic acid which encodes at least
one mutant polypeptide, a fragment thereof that
comprises a mutation, or a mimetope loaded
intracellularly into a dendritic cell; or v) a yeast
vehicle and at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope loaded intracellularly into a dendritic cell,
wherein the mutant polypeptide is known to emerge or
has emerged with at least one specific mutation in
response to administration of a targeted therapeutic
and/or prophylactic agent. In yet other examples, the
mutant polypeptide is expressed by a cancer cell. In
yet other examples, the mutant polypeptide is a viral
mutant polypeptide. In further examples, the
composition further comprises an adjuvant, including
but not limited to agonists for a Tolllike receptor
(TLR); CpG nucleotide sequences; single- or
double-stranded RNA; lipid moieties, such as
lipopolysaccharide (LPS); mannans and glucans.
Provided herein are cells, such as dendritic cells
that comprise a composition as described herein.
[0028] Provided herein are methods for preparing a
yeast vehicle comprising a nucleic acid encoding for a
mutant polypeptide, a fragment thereof that comprises
a mutation, or a mimetope, wherein the mutant
polypeptide is known to emerge or has emerged with at
least one specific mutation in response to
administration of a targeted therapeutic and/or
prophylactic agent and wherein the nucleic acid is
transfected into the yeast vehicle by a technique
selected from the group consisting of diffusion,
active transport, sonication, electroporation,
microinjection, lipofection, adsorption and protoplast
fusion. Providedherein are methods of preparing a
yeast vehicle comprising a mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope, wherein the mutant polypeptide is known to
emerge or has emerged with at least one specific
mutation in response to administration of a targeted
therapeutic and/or prophylactic agent and wherein the
mutant polypeptide, fragment thereof that comprises a
mutation, or mimetope is placed into or associated
with the yeast vehicle by a technique selected from
the group consisting of diffusion, active transport,
liposome fusion, sonication, electroporation,
phagocytosis, lipofection, freeze/thaw cycling,
chemical cross-linking, biological linking or mixing.
In some methods the yeast vehicle is intracellularly
loaded into a dendritic cell or a macrophage. In other
methdos the yeast vehicle is intracellularly loaded
into a dendritic cell. [0029] Provided herein are uses
of a composition in the preparation of a medicament.
In addition provided are uses of a composition in the
preparation of a medicament for use in eliciting an
immune response to a mutant polypeptide, a fragment
thereof that comprises a mutation, or a mimetope in a
mammal. In some examples, the medicament is for use in
eliciting an immune response to a mutant polypeptide,
a fragment thereof that comprises a mutation, or a
mimetope in a mammal in conjunction with a targeted
therapeutic and/or prophylactic agent. In other
examples, the medicament is for use in the treatment
of a disease, wherein the disease is associated with a
mutant polypeptide that has emerged in response to
administration of a targeted therapeutic and/or
prophylactic agent. In yet other examples, the
medicament is for use in ameliorating a symptom of a
disease, wherein the disease is associated with a
mutant polypeptide that has emerged in response to
administration of a targeted therapeutic and/or
prophylactic agent. In some examples, the medicament
is for use in reducing resistance to an agent
administered to a mammal at risk of disease or
infection or subject to disease or infection, wherein
the disease or infection is associated with a mutant
polypeptide that has emerged in response to
administration of a targeted therapeutic and/or
prophylactic agent. [0030] Also provided herein are
kits comprising a composition as described herein. In
some examples a kit for eliciting an immune response
to a mutant polypeptide, a fragment thereof that
comprises a mutation, or a mimetope in a mammal
comprises a yeast vehicle and at least one mutant
polypeptide, fragments thereof that comprises a
mutation, or mimetopes. In other examples the kit
comprises a composition comprises one or more of the
following: i) a yeast vehicle comprising nucleic acid
which encodes at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope;ii) a yeast vehicle comprising at least one
mutant polypeptide, a fragment thereof that comprises
a mutation, or a mimetope; 



iii) a yeast vehicle in association with at least one
mutant polypeptide, a fragment thereof that comprises
a mutation, or a mimetope; iv) a yeast vehicle
comprising nucleic acid which encodes at least one
mutant polypeptide, a fragment thereof that comprises
a mutation, or a mimetope loaded intracellularly into
a dendritic cell; or v) a yeast vehicle and at least
one mutant polypeptide, a fragment thereof that
comprises a mutation, or a mimetope loaded
intracellularly into a dendritic cell, wherein the
mutant polypeptide is known to emerge or has emerged
with at least one specific mutation in response to
administration of a targeted therapeutic and/or
prophylactic agent. In some examples the kit further
comprises a targeted therapeutic and/or prophylactic
agent and/or instructional material for the use of the
kit. BRIEF DESCRIPTION OF THE DRAWINGS [0031] Not
applicable. DETAILED DESCRIPTION OF THE INVENTION
[0032] There is a need for prophylactic and
therapeutic drug agents that specifically target
pathways that are unique to tumor cells and viruses,
but there is a shortcoming in that the tumor cells and
viruses undergo mutation(s) that allow them to escape
the drug agent(s) and/or become resistant. Provided
herein are compositions and methods for their use in
eliciting an immune response to a mutant polypeptide
that is known to emerge or that has emerged in
response to a targeted drug agent, or to a cell that
expresses the mutant polypeptide. In some examples,
the immune response is a cellular immune response, in
some examples the immune response is a humoral
response, and in other example the immune response is
both cellular and humoral. In some examples, the
cellular immune response is intended to eliminate the
cell, such as for example, a cancer cell, a cell that
supports tumor progression or a cell that expresses a
virus, that has escaped control and comprises
mutations in the polypeptide targeted by the drug
agent, but cell elimination is not required. In some
examples, the cellular and/or humoral immune response
will block cell proliferation or viral
replication.[0033] Accordingly, provided herein are
methods for eliciting an immune response to a mutant
polypeptide, or a cell that comprises nucleic acid
encoding a mutant polypeptide and/or expresses a
mutant polypeptide, that is known to emerge or has
emerged with a specific mutation in response to
administration of a therapeutic and/or prophylactic
agent(s). In some examples, the immune response is a
cellular immune response. In some examples the immune
response is an humoral immune response. In other
examples the immune response includes both a cellular
and humoral immune response. In some examples, a
mutant polypeptide is encoded by an oncogene and/or is
expressed by a cancer cell. In some examples, a mutant
polypeptide is associated with or expressed by a
cancer cell. In some examples, the agent is targeted
to the cancer cell. In some examples, the agent is a
small molecule or antibody. In other examples, a
mutant polypeptide is encoded by a virus and/or is
expressed by a cell that is infected with a virus. In
some examples, the mutant polypeptide is encoded by a
pathogenic virus, such as for example, HIV, HCV or
HBV. In some examples, the agent is targeted to the
virus or cell expressing the virus. [0034] Provided
herein are methods for eliciting an immune response to
a mutant polypeptide, or a cell that comprises nucleic
acid encoding a mutant polypeptide and/or expresses
the mutant polypeptide, wherein the mutant polypeptide
is known to emerge or has emerged with a specific
mutation in response to administration of a
therapeutic and/or prophylactic agent(s) that comprise
administering an effective amount of a composition in
conjunction with the agent, wherein the composition
comprises, a. a cell, vector or virus comprising
nucleic acid that encodes the mutant polypeptide; b. a
cell, vector or virus in association with the mutant
polypeptide; c. the mutant polypeptide, or a peptide
(mimetope) that elicits an immune response to the
mutant polypeptide; or d. nucleic acid encoding the
mutant polypeptide, or nucleic acid capable of binding
to the nucleic acid, such as for example, siRNA or
antisense RNA; wherein an effective amount of the
composition is administered in conjunction with the
agent. [0035] In some examples, the composition
comprises one or more of the following: i) a yeast
vehicle comprising nucleic acid which encodes at least
one mutant polypeptide, a fragment thereof that
comprises a mutation, or a mimetope;ii) a yeast
vehicle comprising at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope; iii) a yeast vehicle in association with at
least one mutant polypeptide, a fragment thereof that
comprises a mutation, or a mimetope; iv) a yeast
vehicle comprising nucleic acid which encodes at least
one mutant polypeptide, a fragment thereof that
comprises a mutation, or a mimetope loaded
intracellularly into a dendritic cell; or v) a yeast
vehicle and at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope loaded intracellularly into a dendritic cell,
wherein the mutant polypeptide is known to emerge or
has emerged with at least one specific mutation in
response to administration of a targeted therapeutic
and/or prophylactic agent. [0036] In some examples,
the composition is capable of eliciting a cellular
immune response. In some examples, the composition is
capable of eliciting an humoral response. In other
examples, the cellular immune response further
comprises a humoral immune response. [0037] In some
examples of the methods, the composition comprises an
adjuvant. In yet other examples, the composition
further comprises an agonist or ligand for a Toll-like
receptor. In other examples, the composition comprises
a yeast vehicle. In yet other examples, the
composition comprises a CpG sequence. In other
examples, the cell is a dendritic cell. [0038]
Provided herein are methods for ameliorating a symptom
of a disease in a 



mammal, comprising administering to the mammal an
effective amount of a composition in conjunction with
a therapeutic and/or prophylactic agent, wherein a
mutant polypeptide is known to emerge or has emerged
with a specific mutation in response to administration
of the agent, wherein the composition comprises, a. a
cell, vector or virus comprising nucleic acid that
encodes the mutant polypeptide; b. a cell, vector or
virus in association with the mutant polypeptide; c.
the mutant polypeptide, or a peptide (mimetope) that
elicits an immune response to the mutant polypeptide;
or d. nucleic acid encoding the mutant polypeptide, or
nucleic acid capable of binding to the nucleic acid,
such as for example, siRNA or antisense RNA; wherein
an effective amount of the composition is administered
in conjunction with the agent.[0039] In some examples,
the composition comprises one or more of the
following: i) a yeast vehicle comprising nucleic acid
which encodes at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope; ii) a yeast vehicle comprising at least one
mutant polypeptide, a fragment thereof that comprises
a mutation, or a mimetope; iii) a yeast vehicle in
association with at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope; iv) a yeast vehicle comprising nucleic acid
which encodes at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope loaded intracellularly into a dendritic cell;
or v) a yeast vehicle and at least one mutant
polypeptide, a fragment thereof that comprises a
mutation, or a mimetope loaded intracellularly into a
dendritic cell, wherein the mutant polypeptide is
known to emerge or has emerged with at least one
specific mutation in response to administration of a
targeted therapeutic and/or prophylactic agent. [0040]
In some examples, the composition is capable of
eliciting a cellular immune response. In some
examples, the composition elicits an humoral immune
response. In other examples, the cellular immune
response further comprises a humoral immune response.
[0041] In some examples of the methods, the
composition comprises an adjuvant. In yet other
examples, the composition further comprises an agonist
or ligand for a Toll-like receptor. In other examples,
the composition comprises a yeast vehicle. In yet
other examples, the composition comprises a CpG
sequence. In other examples, the cell is a dendritic
cell. [0042] In some examples, the mammal is at risk
for the disease and is administered the agent
prophylactically; in other examples, the mammal is
subject to the disease and the agent is administered
therapeutically. In some examples the disease is
cancer and in other examples the disease is an
infectious disease caused by a pathogenic virus, such
as for example HIV, HCV and HBV. [0043] Also provided
herein are cells, vectors, viruses, compositions, such
as immunogenic compositions, and kits that comprise a
mutant polypeptide, or nucleic acid encoding the
mutant polypeptide, that is known to emerge or has
emerged with a specific mutation in response to a
therapeutic and/or prophylactic agent(s). In some
examples, the composition is capable of eliciting an
immune response when administered to a mammal. In some
examples, the composition is capable of eliciting a
cellular immune response whenadministered to a mammal.
In some examples, the composition is capable of
eliciting an humoral immune response when administered
to a mammal. In other examples, the composition is
capable of eliciting a cellular and humoral immune
response when administered to a mammal. [0044]
Provided herein are yeast vehicles, including yeast
vectors; yeast-based compositions; and methods for
their use in eliciting an immune response to a mutant
polypeptide, or a cell that comprises nucleic acid
encoding the mutant polypeptide and/or that expresses
the mutant polypeptide, that is known to emerge or has
emerged with a specific mutation in response to a
therapeutic and/or prophylactic agent(s). In some
examples, the yeast vehicle comprises nucleic acid
encoding a mutant polypeptide(s). In some examples,
the yeast vehicle comprises nucleic acid expressing a
mutant polypeptide(s). In other examples, the yeast
vehicle is in association with the mutant polypeptide.
In some examples, the yeast vehicle is loaded into a
carrier cell, for example a dendritic cell or a
macrophage. Also provided herein are methods for
making such yeast vehicles and yeast-based
compositions comprising them. General Techniques
[0045] The practice of the present invention will
employ, unless otherwise indicated, conventional
techniques of molecular biology (including recombinant
techniques), immunology, cell biology, and
biochemistry which are within the skill of the art.
Such techniques are explained fully in the literature,
such as, Molecular Cloning: A Laboratory Manual, third
edition (Sambrook et al., 2001); Methods in Enzymology
(Academic Press, Inc.); Current Protocols in Molecular
Biology (F.M. Ausubel et al., eds., 1987 and annual
updates); Fundamental Virology, second edition (ed.
Fields et al. Raven press) and Current Protocols in
Immunology (John Wiley & Sons, Inc., NY). [0046] As
used herein, the singular forms "a", "an" and "the"
include plural references unless explicitly stated
otherwise. [0047] As used herein, "cancer" includes
but is not limited to melanomas, squamous cell
carcinoma, breast cancers, head and neck carcinomas,
thyroid carcinomas, soft tissue sarcomas, bone
sarcomas, testicular cancers, prostatic cancers,
ovarian cancers, bladder cancers, skin cancers, brain
cancers, angiosarcomas, hemangiosarcomas, mast cell
tumors, primary hepatic cancers, lung cancers,
pancreatic cancers, gastrointestinal cancers, renal
cell carcinomas, hematopoietic neoplasias, and
metastatic cancers, thereof.[0048] As used herein,
"infectious disease" refers to disease caused by
infectious agents such as RNA viruses including but
not limited to Retroviruses (such as for example,
HIV), Flaviviruses (such as for example, HCV),
Reoviruses, Picornaviruses, Coronaviruses,
Filoviruses, Rhabdoviruses, Bunyaviruses,
Orthomyxoviruses, Paramyxoviruses, 



Arenaviruses, Caliciviruses; and DNA viruses belonging
to the families of Hepadnaviruses (such as for
example, HBV), Herpesviruses, Poxviruses,
Adenoviruses, Parvoviruses, and Papovaviruses. [0049]
As used herein, a therapeutic and/or prophylactic
"agent" or "drug agent" that is targeted to a cell or
virus means that the agent is directed to a
molecule(s) associated with or functional for causing
the transformation of a cell or supporting tumor
progression, in the case of cancer, or associated with
or functional for promoting or sustaining viral
infection or viral replication. Examples of
therapeutic and/or prophylactic agents that are
designed to be targeted to a cell, such as a cancer
cell or cell expressing a virus, or virus are
disclosed herein and are known in the art. [0050] As
used herein, a "mutant polypeptide" encompasses a full
length polypeptide encoded within a genome as well as
a fragment thereof as long as the fragment comprises a
mutation that is known to emerge or has emerged with a
specific mutation in response to an agent, such as a
prophylactic and/or therapeutic agent. Such mutant
polypeptides that emerge with a specific mutation in
response to an agent, such as a prophylactic and/or
therapeutic agent targeted to a cell, such as a cancer
cell or cell expressing virus, or virus, are generally
referred to in the art as "escape mutants". A mutation
can be found in any region of a full length
polypeptide and may include an amino acid
substitution, insertion or deletion or combination
thereof, or fusion of non-sequential sequences, such
as found in translocation events. In some examples, a
mutant polypeptide that is known to emerge or that has
emerged with a specific mutation in response to an
agent is immunogenic on its own, that is, without
being associated with an adjuvant, or other vector or
vehicle, such as a yeast vehicle, but this is not
required. In other examples, a mutant polypeptide that
is known to emerge or that has emerged in response to
an agent is immunogenic in association with an
adjuvant that promotes its antigenicity. [0051] As
used herein, "adjuvants" include, for example, an
agonist ligand for a Tolllike receptor (TLR) which
elicits cytokine responses of innate immunity, and
which are reported to be associated with maturation
and activation of antigen presenting cells (APC); CpG
nucleotide sequences; single- or double-stranded RNA
(TLR7 agonists); lipid moieties,such as
lipopolysaccharide (LPS); mannans and glucans,
constituents of yeast (which are reported to function
through interaction with TLRs 2, 4 and 6); and yeast
vehicles, such as those described herein. [0052]
Administration of a mutant polypeptide or nucleic acid
encoding the mutant polypeptide (which may be produced
by any of the methods disclosed herein or known in the
art) "in conjunction" with the agent is not intended
to mean that the mutant polypeptide and agent are
being administered simultaneously, although this is
encompassed within the methods disclosed herein. A
mutant polypeptide may be administered prior to,
concurrently with or after administration of the
agent, or a combination of the above. A mutant
polypeptide or nucleic acid encoding the mutant
polypeptide may be administered hours, days or months
after the agent. In some examples, administration of a
mutant polypeptide or nucleic acid encoding the mutant
polypeptide (which may be produced by any of the
methods disclosed herein or known in the art) is prior
to administration of the agent, and may additionally
be administered after administration of the agent, in
particular if the agent is known to interfere directly
or indirectly with proliferation of any cell type.
[0053] As used herein, a "mimetope" refers to a
polypeptide that is able to mimic the ability of a
mutant polypeptide to elicit an immune response, and
in some examples, a cellular and /or humoral immune
response, to the mutant polypeptide or cell expressing
the mutant polypeptide. As used herein a "mimetope"
includes, but is not limited to, a peptide that mimics
one or more epitopes of a mutant polypeptide protein
that is known to emerge or has emerged with a specific
mutation in response to administration of a
therapeutic and/or prophylactic agent;
non-proteinaceous immunogenic portions of a mutant
polypeptide (e.g., carbohydrate structures); and
synthetic or natural organic molecules, including
nucleic acids, that have a structure similar to at
least one epitope of mutant polypeptide. Such
mimetopes can be designed using computer-generated
structures of mutant polypeptides. Mimetopes can also
be obtained by generating random samples of molecules,
such as oligonucleotides, peptides or other organic
molecules, and screening such samples for their
ability to elicit an immune response, such as for
example, a cellular immune response, by methods and
assays as described herein and known in the art.
[0054] As used herein, "ameliorating a symptom of a
disease or infection" includes palliating,
stabilizing, reversing, slowing or delaying any
symptom and/or progression of the disease state, which
may be measured by clinical and/or sub-clinical
criteria.[0055] In some examples, an "effective
amount" of a mutant polypeptide (or mimetope thereof),
or nucleic acid encoding the mutant polypeptide refers
to an amount capable of eliciting an immune response
when administered to a mammal. In some examples, the
immune response is a cellular immune response. In
other examples the immune response is a humoral
response. In some examples the immune response is a
cellular and humoral response. [0056] As used herein,
"mammal", "mammalian" or "mammalian host" includes
human and non-human primates such as chimpanzees and
other apes and monkey species; farm animals such as
cattle, sheep, pigs, goats and horses; domestic
mammals such as dogs and cats; laboratory animals
including rodents such as mice, rats and guinea pigs;
birds, including domestic, wild and game birds such as
chickens, turkeys and other gallinaceous birds, ducks,
geese, and the like. The term does not denote a
particular age. Thus, adult, juvenile, and newborn
individuals are intended to be covered, as well as
pre-natal mammals. [0057] An "antigen" refers to a
molecule containing one or more epitopes (either
linear, conformational or both) or immunogenic
determinants that will stimulate a host's
immune-system, such as a mammal's immune system, to
make an antigen-specific humoral and/or cellular
antigen-specific response. An antigen may be an
"immunogen" by itself or in conjunction with an agent
that promotes its antigenicity. The term "antigen"
includes whole protein, truncated protein, fragment of
a protein and peptide. Antigens may be naturally
occurring, or genetically engineered variants of the
protein. The term "antigen" includes 



subunit antigens, (i.e., antigens which are separate
and discrete from a whole organism with which the
antigen is associated in nature). Antibodies such as
anti-idiotype antibodies, or fragments thereof, and
synthetic peptide mimetopes, that is synthetic
peptides which can mimic an antigen or antigenic
determinant, are also captured under the definition of
antigen as used herein. In some examples, antigen
encompasses a mutant polypeptide or is obtainable from
a mutant polypeptide that is known to emerge or has
emerged with a specific mutation in response to a
prophylactic and/or therapeutic agent, and may be
naturally occurring or synthetic. An antigen can be as
small as a single epitope, or larger, and can include
multiple epitopes. As such, the size of an antigen can
be as small as about 5-12 amino acids (e. g., a
peptide) and as large as a full length protein,
including multimers and fusion proteins, chimeric
proteins, whole cells, whole microorganisms, or
portions thereof (e. g., Iysates of whole cells or
extracts of microorganisms). It will be appreciated
that in some examples (i. e., when the antigen is
expressed by a vector, such as a yeast vector, or
virusfrom a recombinant nucleic acid molecule), the
antigen includes, but is not limited to a protein, or
fragment thereof, fusion protein, chimeric protein,
multimers, rather than an entire cell or
microorganism. [0058] As used herein, "epitope" is
defined herein as a single antigenic site within a
given antigen that is sufficient to elicit an immune
response, which may be a cellular and/or humoral
immune response. Those of skill in the art will
recognize that T-cell epitopes are different in size
and composition from B-cell epitopes, and that
epitopes presented through the Class I major
histocompatibility complex (MHC) pathway differ from
epitopes presented through the Class II MHC pathway.
Generally, a B-cell epitope will include at least
about 5 amino acids but can be as small as 3-4 amino
acids. A T-cell epitope, such as a cytotoxic
Tlymphocyte (CTL) epitope, will include at least about
7-9 amino acids, and a helper T-cell epitope at least
about 12-20 amino acids. Normally, an epitope will
include between about 7 and 15 amino acids, such as,
8, 9, 10, 12 or 15 amino acids. [0059] As used herein,
an "immunological response" or "immune response" to a
mutant polypeptide (or mimetope thereof) or nucleic
acid encoding the polypeptide (or nucleic acid capable
of binding to the mutant polypeptide, such as for
example, siRNA or antisense RNA), or composition
comprising a polypeptide or nucleic acid, includes the
development in a mammal of a cellular immune response
that recognizes the polypeptide. In some examples, the
immune response is an humoral immune response. In some
examples, the cellular immune response additionally
includes an humoral immune response. The immune
response may be specific to the mutant polypeptide,
but this is not required. The immune response that is
elicited by administration of a mutant polypeptide, or
nucleic acid encoding the polypeptide, can be any
detectable increase in any facet of the immune
response (e. g., cellular response, humoral response,
cytokine production), as compared to the immune
response in the absence of the administration of the
polypeptide or nucleic acid. An immune response may be
a mutant polypeptide specific response, but this is
not required. Encompassed within the present invention
are compositions in association with a mutant
polypeptide (or mimetope thereof), or nucleic acid
encoding the mutant polypeptide that elicit the immune
response. [0060] As used herein, an "humoral immune
response" refers to an immune response mediated by
antibody molecules or immunoglobulins. Antibody
molecules of the present invention include the classes
of IgG ( as well as subtypes IgGl, IgG2a, and IgG2b),
IgM, IgA, IgD, and IgE. Antibodies functionally
include antibodies of primary immune responseas well
as memory antibody responses or serum neutralizing
antibodies. With respect to infectious disease,
antibodies of the present invention may serve to, but
are not required to, neutralize or reduce infectivity
of the virus encoding the mutant polypeptide, and/or
mediate antibody-complement, or antibody dependent
cell cytotoxicity (ADCC) to the mutant polypeptide.
[0061] As used herein, a "cellular immune response" is
one mediated by Tlymphocytes and/or other white blood
cells, including without limitation natural killer
(NK) cells and macrophages. T-lymphocytes of the
present invention include T-cells expressing
alpha/beta T-cell receptor subunits or gamma/delta
receptor expressing T-cells and may be either effector
or suppressor T-cells. [0062] As used herein,
"T-lymphocytes" or "T-cells" are non-antibody
producing lymphocytes that constitute a part of the
cell-mediated arm of the immune system. T-cells arise
from immature lymphocytes that migrate from the bone
marrow to the thymus, where they undergo a maturation
process under the direction of thymic hormones.
Maturing T cells become immunocompetent based on their
ability to recognize and bind a specific antigen.
Activation of immunocompetent T cells is triggered
when an antigen binds to the lymphocyte's surface
receptors. It is known that in order to generate T
cell responses, antigen must be synthesized within or
introduced into cells, subsequently processed into
small peptides by the proteasome complex, and
translocated into the endoplasmic reticulum/Golgi
complex secretory pathway for eventual association
with major histocompatibility complex (MHC) class I
proteins. Alternatively, peptide antigens may be
introduced from the outside of cells to displace
peptides already bound into MHC-I or MHCII receptors.
Functionally cellular immunity includes
antigen-specific cytotoxic Tlymphocytes cells (CTL).
[0063] As used herein, "antigen-specific killer T
cells", "CTL", or "cytotoxic T-cells" as used herein
refer to cells which have specificity for peptide
antigens presented in association with proteins of the
MHC or human leukocyte antigens (HLA) as the proteins
are referred to in humans. CTLs of the present
invention include activated CTL which have become
triggered by specific antigen in the context of MHC;
and memory CTL or recall CTL to refer to T cells that
have become reactivated as a result of re-exposure to
antigen as well as cross-reactive or cross clade CTL.
CTLs of the present invention include CD4+ and CD8+ T
cells. Activated antigen-specific CTLs of the present
invention promote the destruction and/or lysis of
cells of the subject infected with the pathogen to
which the CTL are specific,blocking pathogen entry via
secretion of chemokines and cytokines including
without limitation macrophage inflammatory protein 1 a
(MIP-Ia), MIP-IB, and RANTES; and secretion of soluble
factors that suppress infections. Cellular immunity of
the present 



invention also refers to antigen-specific response
produced by the T helper subset of T cells. Helper T
cells act to help stimulate the function, and focus
the activity of nonspecific effector cells against
cells displaying peptide in association with MHC
molecules on their surface. A cellular immune response
also refers to the production of cytokines, chemokines
and other such molecules produced by activated T-cells
and/ or other white blood cells including those
derived from CD4 and CD8 T cells and NK cells. A
composition that elicits a cellular immune response
may serve to sensitize a mammal by the presentation of
the polypeptide in association with MHC molecules at
the cell surface. The cell-mediated immune response is
directed at, or near, cells presenting antigen at
their surface. In addition, antigen-specific
Tlymphocytes can be generated to allow for the future
protection of an immunized host. [0064] The ability of
a particular polypeptide or antigen to stimulate a
cell-mediated immunological response may be determined
by a number of assays known in the art, such as by
lymphoproliferation (lymphocyte activation) assays,
CTL killing assays, or by assaying for T-lymphocytes
specific for the antigen in a sensitized subject. Such
assays are well known in the art. See, e.g., Erickson
et al., J. Immunol. (1993) 151:4189-4199; Doe et al.,
Eur. J . Immunol. (1994) 24:2369-2376. Other methods
of measuring cell-mediated immune responses include
measurement of intracellular cytokines or cytokine
secretion by T-cell populations, or by measurement of
epitope-specific T-cells (e.g., by the tetramer
technique) (reviewed by McMichael, A. J., and
O'Callaghan, C. A., J . Exp. Med. 187(9)1367-1371,
1998; Mcheyzer-Williams, M. G., et al, Immunol. Rev.
150:5-21, 1996; Lalvani, A., et al, J . Exp. Med.
186:859-865, 1997). [0065] As used herein, an
"immunological response", or "immune response"
encompasses one which stimulates the production of
CTLs, and/or the production or activation of helper
T-cells and/or an antibody-mediated immune response. T
lymphocytes" or "T cells" are non-antibody producing
lymphocytes that constitute a part of the cellmediated
arm of the immune system. T cells arise from immature
lymphocytes that migrate from the bone marrow to the
thymus, where they undergo a maturation process under
the direction of thymic hormones. Here, the mature
lymphocytes rapidly divide increasing to very large
numbers. The maturing T cells become immunocompetent
based on their ability to recognize and bind a
specific antigen. Activation of immunocompetent T
cells is triggeredwhen an antigen binds to the
lymphocyte's surface receptors in the context of
presentation by MHC/HLA receptors and co receptors.
[0066] As used herein, an "immunogenic composition" is
a composition that comprises a mutant polypeptide (or
mimetope thereof) or nucleic acid encoding the mutant
polypeptide that is known to emerge or has emerged
with a specific mutation in response to a therapeutic
and/or prophylactic agent, and may or may not comprise
an adjuvant that promotes the antigenicity of a mutant
polypeptide, wherein administration of the composition
to a mammal results in the development of a cellular
immune response, an humoral immune response or a
cellular and humoral immune response. An immunogenic
composition includes a composition that is capable of
eliciting a protective cellular immune response, but
this is not required. [0067] As used herein,
"prophylactic composition" refers to a composition
administered to a mammalian subject or host that is
"immunologically nave" or has not been previously
exposed to the antigen of the pathogen or one that has
not generated an effective immune response to the
pathogen to prevent disease, such as cancer and
infection or r e infection (however the present
invention does not require that the infection or
re-infection is completely prevented). Prophylactic
compositions of the present invention do not
necessarily generate sterilizing immunity in the host
or subject to which they have been administered.
[0068] As used herein, "therapeutic composition"
refers to a composition administered to a subject or
host that is subject to cancer or is or has been
infected with a virus, in the case of infectious
disease, and in some examples, has progressed to a
disease state. [0069] As used herein, the term
"immunization" "immunize" or "immunized", refers to
the process of administering an immunogenic
composition to a live mammalian subject or host in an
amount effective to induce an immune response to the
composition. In some examples, the immune response
includes a cellular immune response, e.g., a cytotoxic
T cell response. In some examples, the immune response
includes an humoral response, e.g. antibody
production. In some examples, the immune response
includes both a cellular and humoral response. Vectors
and Compositions [0070] Provided herein are vectors,
such as for example, bacterial, viral, insect and
yeast vectors comprising nucleic acid encoding a
mutant polypeptide that is known to emerge or has
emerged with a specific mutation in response to an
agent. Provided herein arecompositions that comprise
such vectors and viruses in association with the
mutant polypeptide. Such vectors and viruses include
but are not limited to bacterial vectors, naked
plasmid DNA, yeast vectors and vehicles, rAAV,
adenoviruses, canarypox viruses, pox viruses, vaccinia
virus, modified vaccinia Ankara (MVA), alphaviruses,
rhabdoviruses, Venezuela equine encephalitis virus,
and baculovirus and can be produced by methods deemed
routine to the skilled artisan. A number of viral
based systems have been developed for gene transfer
into mammalian cells. For example, the life cycle and
genetics of AAV are reviewed in Muzyczka, Current
Topics in Microbiology and Immunology, 158: 97-129
(1992). Additional disclosure on AAV systems are
provided in, for example, RO Snyder, et al., Human
Gene Therapy 8:1891-1900, 1997; D Duan, et al.,
J.Virol. 8568-8577, 1998; Duan D, et al., J Virol.
73:161-169, 1999; N Vincent-Lacaze, et al., J Virol.
73:1949-1955, 1999; C McKeon, et al., NIDDK Workshop
on AAV Vectors: Gene transfer into quiescent cells.
Human Gene Therapy 7:1615-1619, 1996; HNakai, et al.,
J Virol 75:6969-6976, and 2001; BC Schnepp, et al., J.
Virol. 2003 77: 3495-350. AAV systems are described in
for example, U.S. Pat. No. 5,786,211; U.S. Pat. No.
5,871,982; and U.S. Pat. No. 6,258,595. A number of
adenovirus vectors and expression systems have been
described. See for example Haj- Ahmad and Graham, J.
Virol. (1986) 51:261-21'4; Bert et al., J. Virol.
(1993) 67:591 1-5921; Mittereder et al., Human Gene
Therapy (1994) 5:717-729; Seth et al., J . Virol.
(1994) 68:933- 



940; Barr et al., Gene Therapy (1994) 1:51-58;
Berkner, K. L. BioTechniques (1988) 6:616- 629; and
Rich et al., Human Gene Therapy (1993) 4:461-476).
Poxvirus vaccines are described in for example, Small,
Jr., P. A., et al. (U.S. Pat. No. 5,676,950, issued
Oct. 14, 1997). Additional viral vectors include those
derived from the pox family of viruses, including
vaccinia virus and avian poxvirus. Baculovirus is
described in for example, U.S. Pat. No. 5,731,182.
[0071] Provided herein are methods for eliciting an
immune response, in some examples, a cellular immune
response, to a mutant polypeptide, or nucleic acid
encoding the polypeptide. In some examples, the immune
response is an humoral response and in other examples
the immune response includes both a cellular and
humoral immune response. Illustrative examples of
mutant polypeptides encoded by oncogenes and viruses
that are known to emerge with specific mutations in
response to therapeutic and/or prophylactic agents are
disclosed herein and others are known in the art.
Emergence of mutant polypeptides in response to such
agent(s) is believed to be associated with, for
example, decreased susceptibility and/or resistance to
the agent(s) and/or an increase in a clinicaland/or
sub-clinical symptom of the disease, such as for
example, in HIV, presence of a decreased CD4 count.
The benefit of eliciting an immune response, such as
for example a cellular immune response, to a mutant
polypeptide that is known to emerge or has emerged
with a specific mutation in response to an agent
targeted to a cell or virus that will be, has been or
is being administered to a mammal may include
extending the duration of the agent effectiveness;
minimizing or reversing resistance to the agent;
delaying or minimizing emergence of the specific
mutant polypeptide; eliminating the specific mutant
polypeptide (although elimination is not required in
order to have a benefit); and minimizing, reducing or
reversing a symptom of the disease, and/or slowing
progression of the disease. [0072] Provided herein are
vectors, including for example, but not limited to
bacterial, viral, insect and yeast vectors, comprising
nucleic acid that encodes a mutant polypeptide that is
known to emerge or has emerged with a specific
mutation in response to a therapeutic and/or
prophylactic agent(s) as well as compositions
comprising them. In some examples, the vector is a
yeast vector. In other examples, vectors comprise
nucleic acid capable of binding to the mutant
polypeptide, such as for example, siRNA or antisense
RNA, thereby inhibiting expression of the mutant
polypeptide. Provided herein are compositions
comprising vectors, including for example, bacterial,
viral, insect and yeast vectors, in association with a
mutant polypeptide, a fragment thereof that comprises
a mutation, or mimetope thereof, that is known to
emerge or has emerged with a specific mutation in
response to a therapeutic and/or prophylactic
agent(s). In some examples, the vector is a yeast
vector or vehicle. In other examples, compositions
that comprise a mutant polypeptide further comprise an
adjuvant. Examples of adjuvants are described herein
and are known in the art. Provided herein are cells,
including for example, but not limited to, dendritic
cells, that comprise nucleic acid encoding a mutant
polypeptide as described herein and/or vectors or
virus that express the mutant polypeptide. In some
examples, the dendritic cells comprise a mutant
polypeptide as described herein. Also provided herein
are compositions comprising nucleic acid encoding the
mutant polypeptide. Also provided herein are methods
for making such cells, vectors, viruses and
compositions. [0073] A mutant polypeptide or fragment
thereof that comprises a mutation, or nucleic acid
encoding the polypeptide or fragment, and/or
compositions or vectors comprising them, is
administered in conjunction with a prophylactic and/or
therapeutic agent and may be administered to a mammal
that is at risk for cancer or infection, or a mammal
subject to cancer or infection. A mutant polypeptide
or fragment thereof that comprises amutation, or
nucleic acid encoding the polypeptide or fragment,
and/or compositions or vectors comprising them can be
administered after the agent, whether or not the
mutant polypeptide has emerged in response to the
agent, and whether or not resistance to the agent has
been detected. Detection of emergence of a mutant
polypeptide in response to an agent can be determined
by methods known in the art. If a mutant polypeptide,
or nucleic acid encoding it, and/or compositions or
vectors comprising them, is administered to a mammal
in conjunction with an agent and it has been
determined that a mutant polypeptide has emerged with
a specific mutation in response to an agent, the
methods described herein do not require ablation of
the mutant polypeptide in order for the mammal to
benefit from administration. [0074] Accordingly, a
mutant polypeptide, a fragment thereof that comprises
a mutation, or a mimetope, or nucleic acid encoding it
and/or compositions or vectors comprising them can be
administered in conjunction with an agent in methods
as described herein including methods for eliciting an
immune response, such as for example, a cellular
immune response, an humoral immune response or both;
methods for ameliorating the symptoms of cancer or
infection in a mammal; methods for reducing resistance
to an agent; methods for increasing the efficacy of an
agent; methods for increasing susceptibility to the
agent; methods for delaying or minimizing emergence of
a mutant polypeptide; and methods for decreasing
clinical and/or sub-clinical symptoms of cancer or
infection. In some examples, administration of a
mutant polypeptide, or nucleic acid encoding it,
and/or compositions or vectors comprising them, in
conjunction with an agent delays or minimizes
emergence of a mutant polypeptide and/or increases the
efficacy of the agent and/or decreases clinical and/or
sub-clinical symptoms of cancer or infection to a
greater extent as compared to administration of the
agent alone, that is, without administration of the
mutant polypeptide, or nucleic acid encoding it,
and/or compositions or vectors comprising them.
Yeast-based compositions and methods [0075] Provided
herein are yeast vectors, yeast vehicles and
yeast-based compositions that comprise a mutant
polypeptide that is known to emerge or has emerged
with a specific mutation in response to an agent. As
used herein, the term "yeast vector" and "yeast
vehicle" are used interchangeably and include, but are
not limited, to whole yeast, a yeast spheroplast, a
yeast cytoplast, a yeast ghost, and a subcellular
yeast membrane extract or fraction thereof. In some
examples, a yeast cell or yeast spheroplast is used to
prepare the yeast vehicle, which in some examples
comprises nucleic acid molecule encoding the mutant
polypeptide, such that the polypeptide is expressed by
the yeast cell or yeast spheroplast. In some
examples,the yeast vehicle is obtainable from a
non-pathogenic yeast. In another examples, the yeast 



vehicle is obtainable from a yeast selected from the
group consisting of: Saccharomyces,
Schizosaccharomyces, Kluveromyces, Hansenula, Candida
and Pichia. In some examples, the Saccharomyces is S.
cerevisiae. [0076] In general, the yeast vehicle and
mutant polypeptide can be associated by any technique
described herein. In some examples, the yeast vehicle
is loaded intracellularly with a mutant polypeptide.
In other examples, the mutant polypeptide is
covalently or noncovalently attached to the yeast
vehicle. In yet additional examples, the yeast vehicle
and the mutant polypeptide are associated by mixing.
In other examples, the mutant polypeptide is expressed
recombinantly by the yeast vehicle or by the yeast
cell or yeast spheroplast from which the yeast vehicle
was derived. [0077] Accordingly, provided herein are
yeast vehicles which encompass any yeast cell (e.g., a
whole or intact cell) or a derivative thereof that can
be used in conjunction with a mutant polypeptide in a
composition, or as an adjuvant. The yeast vehicle can
therefore include, but is not limited to, a live
intact yeast microorganism (i.e., a yeast cell having
all its components including a cell wall), a killed
(dead) intact yeast microorganism, or derivatives
thereof including: a yeast spheroplast (i.e., a yeast
cell lacking a cell wall), a yeast cytoplast (i.e., a
yeast cell lacking a cell wall and nucleus), a yeast
ghost (i.e., a yeast cell lacking a cell wall, nucleus
and cytoplasm), or a subcellular yeast membrane
extract or fraction thereof (also referred to
previously as a subcellular yeast particle). [0078]
Yeast spheroplasts are typically produced by enzymatic
digestion of the yeast cell wall. Such a method is
described, for example, in Franzusoff et al., 1991,
Meth. Enzymol. 194, 662-674., incorporated herein by
reference in its entirety. Yeast cytoplasts are
typically produced by enucleation of yeast cells. Such
a method is described, for example, in Coon, 1978,
Natl. Cancer Inst. Monogr. 48, 45-55 incorporated
herein by reference in its entirety. Yeast ghosts are
typically produced by resealing a permeabilized or
lysed cell and can, but need not, contain at least
some of the organelles of that cell. Such a method is
described, for example, in Franzusoff et al., 1983, J
Biol. Chem. 258, 3608-3614 and Bussey et al., 1979,
Biochim. Biophys. Acta 553, 185-196, each of which is
incorporated herein by reference in its entirety. A
subcellular yeast membrane extract or fraction thereof
refers to a yeast membrane that lacks a natural
nucleus or cytoplasm. The particle can be of any size,
including sizes ranging from the size of a natural
yeast membrane to microparticles produced by
sonication or other membrane disruption methods known
to those skilled in the art,followed by resealing. A
method for producing subcellular yeast membrane
extracts is described, for example, in Franzusoff et
al., 1991, Meth. Enzymol. 194, 662-674. One may also
use fractions of yeast membrane extracts that contain
yeast membrane portions and, when the antigen is
expressed recombinantly by the yeast prior to
preparation of the yeast membrane extract, the antigen
of interest is part of the extract. Yeast can also be
electroporated or otherwise loaded with target
antigens, such as peptides. [0079] Any yeast strain
can be used to produce a yeast vehicle of the present
invention. Yeast are unicellular microorganisms that
belong to one of three classes: Ascomycetes,
Basidiomycetes and Fungi Imperfecti. While pathogenic
yeast strains, or nonpathogenic mutants thereof can be
used, in some examples, nonpathogenic yeast strains
are used. Genera of yeast strains for use in the
compositions and methods disclosed herein include
Saccharomyces, Candida (which can be pathogenic),
Cryptococcus, Hansenula, Kluyveromyces, Pichia,
Rhodotorula, Schizosaccharomyces and Yarrowia. In some
examples, yeast strains include Saccharomyces,
Candida, Hansenula, Pichia and Schizosaccharomyces. In
some examples, a yeast strain is Saccharomyces.
Species of yeast strains include Saccharomyces
cerevisiae, Saccharomyces carlsbergensis, Candida
albicans, Candida kefyr, Candida tropicalis,
Cryptococcns laurentii, Cryptococcus neoformans,
Hansenula anomala, Hansenulapolymorpha,
Kluyveromycesfragilis, Kluyveromyces lactis,
Kluyveromyces marxianus var. lactis, Pichia pastoris,
Rhodotorula rubra, Schizosaccharomyces pombe, and
Yarrowia lipolytica. It is to be appreciated that a
number of these species include a variety of
subspecies, types, subtypes, etc. that are meant to be
included within the aforementioned species. In some
examples, yeast species include S. cerevisiae, C.
albicans, H. polymorpha, P. pastoris and S. pombe. In
some examples, S. cerevisiae is used due to its being
relatively easy to manipulate and being "Generally
Recognized As Safe" or "GRAS" for use as food
additives (GRAS, FDA proposed Rule 62FR18938, April
17, 1997). In some examples, a yeast strain that is
capable of replicating plasmids to a particularly high
copy number, such as a S. cerevisiae cir strain is
used. Other useful strains are known in the art.
[0080] In some examples, a yeast vehicle of the
present invention is capable of fusing with the cell
type to which the yeast vehicle and mutant polypeptide
is being delivered, such as a dendritic cell or
macrophage, thereby effecting particularly efficient
delivery of the yeast vehicle, and in many examples,
the antigen, to the cell type. As used herein, fusion
of a yeast vehicle with a targeted cell type refers to
the ability of the yeast cell membrane, or
particlethereof, to fuse with the membrane of the
targeted cell type (e.g., dendritic cell or
macrophage), leading to syncytia formation. As used
herein, a syncytium is a multinucleate mass of
protoplasm produced by the merging of cells. A number
of viral surface proteins (including some HIV
proteins) and other fusogens (such as those involved
in fusions between eggs and sperm) have been shown to
be able to effect fusion between two membranes (i.e.,
between viral and mammalian cell membranes or between
mammalian cell membranes). For example, a yeast
vehicle that produces an HIV gpl20/gp41 heterologous
antigen on its surface is capable of fusing with a
CD4+ T-lymphocyte. It is noted, however, that
incorporation of a targeting or fusogenic moiety into
the yeast vehicle, while it may be desirable under
some circumstances, is not required. It has been shown
that yeast vehicles are readily taken up by dendritic
cells (as well as other cells, such as macrophages).
[0081] Yeast vehicles can be formulated into
yeast-based compositions, including compositions
intended for direct administration to individuals
subject to or at risk for cancer or infection directly
or first ex vivo loaded into a carrier such as a
dendritic cell, using a number of techniques known to
those skilled in the art, prior to administration.
[0082] Provided herein are yeast vehicles, and
compositions comprising them, that 



comprise at least one mutant polypeptide for
administration to a mammal. In some examples, the
composition comprises one or more of the following: i)
a yeast vehicle comprising nucleic acid which encodes
at least one mutant polypeptide, a fragment thereof
that comprises a mutation, or a mimetope; ii) a yeast
vehicle comprising at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope; iii) a yeast vehicle in association with at
least one mutant polypeptide, a fragment thereof that
comprises a mutation, or a mimetope; iv) a yeast
vehicle comprising nucleic acid which encodes at least
one mutant polypeptide, a fragment thereof that
comprises a mutation, or a mimetope loaded
intracellularly into a dendritic cell; or v) a yeast
vehicle and at least one mutant polypeptide, a
fragment thereof that comprises a mutation, or a
mimetope loaded intracellularly into a dendritic cell,
wherein the mutant polypeptide is known to emerge or
has emerged with at least one specific mutation in
response to administration of a targeted therapeutic
and/or prophylactic agent. [0083] Such compositions
can include, one, two, a few, several or a plurality
of mutant polypeptides (such as those described herein
in Table II for HIV) including one ormore immunogenic
domains of one or more mutant polypeptides, as
desired. As used herein, polypeptide includes
"antigen". As used herein, an antigen, includes any
portion of a protein (peptide, protein fragment,
full-length protein), wherein the protein is naturally
occurring or synthetically derived, a cellular
composition (whole cell, cell lysate or disrupted
cells), an organism (whole organism, lysate or
disrupted cells), a carbohydrate, a lipid, or other
molecule, or a portion thereof, wherein the antigen
elicits an antigen-specific immune response (humoral
and/or cellular immune response). [0084] Yeast exhibit
many of the particulate features of immunostimulatory
complexes, with the added advantage that they
naturally possess adjuvant-like properties and can be
easily engineered to express multiple polypeptides,
including antigens. Lu et al., (2004) Cancer Research
64, 5084-5088, demonstrated that a yeast-based
immunotherapy was capable of eliciting cell-mediated
immune responses to tumors expressing Ras oncoproteins
harboring a single amino acid mutation. The results
demonstrated the ability of yeast vehicles and
yeast-based systems to target immunotherapy against
polypeptides bearing single amino acid mutations.
Accordingly, provided herein are yeast vehicles and
yeastbased compositions comprising a mutant
polypeptide(s) that is known to emerge or which has
emerged in response to an agent, and methods for using
them to elicit an immune response to the mutant
polypeptide. In some examples, the immune response is
a cellular immune response. In some examples, the
immune response is an humoral response. In other
examples, the immune response is both cellular and
humoral. In some further examples, the yeast vehicle
is engineered to selectively deliver the antigen to
desired- cell types. Also provided is a yeast vehicle
comprising a yeast strain capable of producing a
heterologous precursor protein having a dibasic amino
acid processing site. Such a yeast strain is capable
of correctly processing the precursor protein into at
least one cleavage product protein. [0085] In some
examples, the mutant polypeptide is encoded by an
oncogene, such as for example, ras, or encoded by a
virus, such as for example, HIV, HCV or HBV. In some
examples the mutant polypeptide is a tumor-associated
antigen or a protein expressed by cancer cells.
Preparation of Vectors [0086] Provided herein are
compositions comprising a vector, such as a yeast
vehicle, in association with a mutant polypeptide.
Such association includes expression of the
polypeptide by the vector, such as for example, by a
recombinant yeast, introduction of a mutant
polypeptide into a vector, physical attachment of the
mutant polypeptide to the vector,and mixing of the
vector and mutant polypeptide together, such as in a
buffer or other solution for formulation. Such methods
are deemed routine for the skilled artisan. [0087] By
way of illustration, a yeast vector is described
below. In some examples, a yeast cell used to prepare
the yeast vehicle is transformed with a heterologous
nucleic acid molecule encoding a mutant polypeptide
such that the polypeptide is expressed by the yeast
cell. Such a yeast is also referred to herein as a
recombinant yeast or a recombinant yeast vehicle. The
yeast cell can then be loaded into a dendritic cell as
an intact cell, the yeast cell can be killed, or it
can be derivatized such as by formation of yeast
spheroplasts, cytoplasts, ghosts, or subcellular
particles, any of which is followed by loading of the
derivative into the dendritic cell. Yeast spheroplasts
can also be directly transfected with a recombinant
nucleic acid molecule (e.g., the spheroplast is
produced from a whole yeast, and then transfected) in
order to produce a recombinant spheroplast that
expresses an antigen. [0088] According to the present
invention, an isolated nucleic acid molecule, or
nucleic acid sequence, is a nucleic acid molecule or
sequence that has been removed from at least one
component with which it is naturally associated. As
such, "isolated" does not necessarily reflect the
extent to which the nucleic acid molecule has been
purified. An isolated nucleic acid molecule useful for
transfecting a vector, such as a yeast vehicles,
includes DNA, RNA, or derivatives of either DNA or
RNA. An isolated nucleic acid molecule can be double
stranded or single stranded. An isolated nucleic acid
molecule useful in the present invention includes
nucleic acid molecules that encode a protein or a
fragment thereof, as long as the fragment contains at
least one epitope useful in a composition of the
present invention. [0089] Nucleic acid molecules can
be transformed into a vector, such as a yeast vehicle,
by any method known in the art, including, but not
limited to, diffusion, active transport, liposome
fusion, electroporation, bath sonication, and genetic
engineering. [0090] Nucleic acid molecules transformed
into yeast vehicles can include nucleic acid sequences
encoding one or more mutant polypeptides. Such nucleic
acid molecules can comprise partial or entire coding
regions, regulatory regions, or combinations thereof.
One advantage of yeast strains is their ability to
carry a number of nucleic acid molecules and of being
capable of producing a number of heterologous
proteins. In some examples, a number of antigens to be
produced by a yeast vehicle is any number of antigens
that can be 



reasonably produced by a yeast vehicle, and typically
ranges from at least one to at least about 5 or more,
with from about 2 to about 5 antigens.[0091] A mutant
polypeptide encoded by a nucleic acid molecule within
a yeast vehicle can be a full-length protein, or can
be a functionally equivalent protein in which amino
acids have been deleted (e.g., a truncated version of
the protein), inserted, inverted, substituted and/or
derivatized (e.g., acetylated, glycosylated,
phosphorylated, tethered by a glycerophosphatidyl
inositol (GPI) anchor) such that the modified protein
has a biological function substantially similar to
that of the natural protein (or which has enhanced or
inhibited function as compared to the natural protein,
if desired). Modifications can be accomplished by
techniques known in the art including, but not limited
to, direct modifications to the protein or
modifications to the nucleic acid sequence encoding
the protein using, for example, classic or recombinant
DNA techniques to effect random or targeted
mutagenesis. [0092] Expression of mutant polypeptides
in vectors is accomplished using techniques known to
those skilled in the art. Briefly, a nucleic acid
molecule encoding at least one desired mutant
polypeptide is inserted into an expression vector in
such a manner that the nucleic acid molecule is
operatively linked to a transcription control sequence
in order to be capable of effecting either
constitutive or regulated expression of the nucleic
acid molecule when transformed into a host yeast cell.
Nucleic acid molecules encoding one or more mutant
polypeptides can be on one or more expression vectors
operatively linked to one or more transcription
control sequences. [0093] In a recombinant molecule of
the present invention, nucleic acid molecules are
operatively linked to expression vectors containing
regulatory sequences such as transcription control
sequences, translation control sequences, origins of
replication, and other regulatory sequences that are
compatible with the vector and that control the
expression of nucleic acid molecules. In particular,
recombinant molecules of the present invention include
nucleic acid molecules that are operatively linked to
one or more transcription control sequences. The
phrase "operatively linked" refers to linking a
nucleic acid molecule to a transcription control
sequence in a manner such that the molecule is able to
be expressed when transfected (i.e., transformed,
transduced or transfected) into a host cell. [0094]
Transcription control sequences, which can control the
amount of protein produced, include sequences which
control the initiation, elongation, and termination of
transcription. Particularly important transcription
control sequences are those which control
transcription initiation, such as promoter and
upstream activation sequences. A number ofupstream
activation sequences (UASs), also referred to as
enhancers, are known and can be used in vectors.
[0095] Transfection of a nucleic acid molecule into a
vector can be accomplished by any method by which a
nucleic acid molecule is administered into the cell
and includes, but is not limited to, diffusion, active
transport, bath sonication, electroporation,
microinjection, lipofection, adsorption, and
protoplast fusion. Transfected nucleic acid molecules
can be integrated into a chromosome or maintained on
extrachromosomal vectors using techniques known to
those skilled in the art. In the case of yeast, yeast
cytoplasts, yeast ghosts, and subcellular yeast
membrane extracts or fractions thereof can also be
produced recombinantly by transfecting intact yeast
microorganisms or yeast spheroplasts with desired
nucleic acid molecules, producing the antigen therein,
and then further manipulating the microorganisms or
spheroplasts using techniques known to those skilled
in the art to produce cytoplasts, ghosts or
subcellular yeast membrane extracts or fractions
thereof containing desired antigens. [0096] Effective
conditions for the production of recombinant vectors
and expression of the mutant polypeptide by the vector
include an effective medium in which the vector can be
cultured. An effective medium is typically an aqueous
medium comprising assimilable carbohydrate, nitrogen
and phosphate sources, as well as appropriate salts,
minerals, metals and other nutrients, such as vitamins
and growth factors. The medium may comprise complex
nutrients or may be a defined minimal medium. Vectors
of the present invention can be cultured in a variety
of containers, including, but not limited to,
bioreactors, Erlenmeyer flasks, test tubes, microtiter
dishes, and petri plates. Culturing is carried out at
a temperature, pH and oxygen content appropriate for
the yeast strain. Such culturing conditions are well
within the expertise of one of ordinary skill in the
art (see, for example, Guthrie et al. (eds.), 1991,
Methods in Enzymology, vol. 194, Academic Press, San
Diego). [0097] In one example of the present
invention, as an alternative to expression of a mutant
polypeptide in a vector, a vector, such as a yeast
vehicle is loaded intracellularly with the mutant
polypeptide. Subsequently, the vector, which now
contains the mutant polypeptide intracellularly, can
be administered to the patient or loaded into a
carrier such as a dendritic cell (as described below).
With respect to yeast vehicles, mutant polypeptides
can be inserted directly into yeast vehicles of the
present invention by techniques known to those skilled
in the art, such as by diffusion, active transport,
liposome fusion, electroporation, phagocytosis,
freeze-thaw cycles and bath sonication.[0098] Yeast
vehicles that can be directly loaded with a mutant
polypeptide include intact yeast, as well as
spheroplasts, ghosts or cytoplasts, which can be
loaded with antigens after production, but before
loading into dendritic cells. Alternatively, intact
yeast can be loaded with the antigen, and then
spheroplasts, ghosts, cytoplasts, or subcellular
particles can be prepared therefrom. Any number of
antigens can be loaded into a yeast vehicle, from at
least 1, 2, 3, 4 or any whole integer up to hundreds
or thousands of antigens, such as would be provided by
the loading of a microorganism, by the loading of a
mammalian tumor cell, or portions thereof, for
example. [0099] In another example, a mutant antigen
is physically attached to the vector, such as a yeast
vehicle. Physical attachment of the mutant polypeptide
to the vector can be accomplished by any method
suitable in the art, including covalent and
non-covalent association methods which include, but
are not limited to, chemically cross-linking the
mutant polypeptide to the outer surface of the vector,
or biologically linking the mutant polypeptide to the
outer surface of the vector, such as by using an
antibody or other binding partner. Chemical
cross-linking can be achieved, for example, by methods
including 



glutaraldehyde linkage, photoaffinity labeling,
treatment with carbodiimides, treatment with chemicals
capable of linking di-sulfide bonds, and treatment
with other cross-linking chemicals standard in the
art. Alternatively, in the case of yeast, a chemical
can be contacted with the yeast vehicle that alters
the charge of the lipid bilayer of yeast membrane or
the composition of the cell wall so that the outer
surface of the yeast is more likely to fuse or bind to
antigens having particular charge characteristics.
Targeting agents such as antibodies, binding peptides,
soluble receptors, and other ligands may also be
incorporated into a mutant antigen as a fusion protein
or otherwise associated with an antigen for binding of
the antigen to the vector. [0100] In yet another
example, the vector and mutant polypeptide are
associated with each other by a more passive,
non-specific or non-covalent binding mechanism, such
as by gently mixing the vector and the antigen
together in a buffer or other suitable formulation.
[0101] In some examples of the invention, a vector and
mutant antigen are both loaded intracellularly into a
carrier such as a dendritic cell or macrophage to form
an immunogenic composition. A dendritic cell can be
any dendritic cell known in the art. Dendritic cells
are cells of monocyte and lymphocyte lineages, and are
known to be the most potent antigen presenting cell
(APC) and to stimulate antigen-specific T cell
responses. Mature dendritic cells are typically
identified as having the following cell surface
markerphenotype: MAC3 , CD80+, CD86+, CD401w, CD54+,
MHC Class I and MHC Class II, and are capable of
FITC-dextran uptake. The dendritic cell used in the
composition of the present invention is in some
examples, isolated from a patient to which the
composition is to be administered (i.e., autologous
cells). Dendritic cells can be isolated from the bone
marrow or peripheral blood. Such cells can be
generated, for example, from peripheral blood
monocytes by culture in the presence of granulocyte
macrophage colony-stimulating factor, IL-4, and TNF-a,
for example. Other methods for isolating and
generating dendritic cells are known in the art. (See,
for example, Wilson et al., 1999, Immunol 162 : 3070-8
; Romani et al, 1994, J Exp Med 180 : 83-93;
Cauxetal., 1996, J. Exp Med 184 : 695-706; and
Kiertscher et al., 1996, J Leukoc. Biol 59: 208-18).
[0102] In order for dendritic cells to efficiently
present antigens to native T cells, immature dendritic
cells must be activated to mature, as defined by the
upregulation of MHC and costimulatory molecules. Yeast
provides a powerful activation stimulus to dendritic
cells, through Toll-like receptors (TLRs) (see for
example, Takeda K. and Akira S., 2005, International
Immunology, vol. 17: pages 1-14), mannan, glucan and
dectin receptors, resulting in upregulation of
co-stimulatory immune receptors, MHC molecules, and
secretion of immunomodulatory cytokines. Furthermore,
when the yeast is preloaded with the antigen before
being loaded to the dendritic cells, it provides
antigen to dendritic cells in discrete, concentrated
packages that are avidly internalized, thereby
effectively increasing the amount of antigen available
for processing. As will be appreciated by the skilled
artisan, additional vectors can be used to load
dendritic cells. [0103] Various forms in which the
loading of both components can be accomplished are
discussed in more detail below. As used herein, the
term "loaded" and derivatives thereof refer to the
insertion, introduction, or entry of a component
(e.g., the yeast vehicle and/or antigen) into a cell
(e.g., a dendritic cell). To load a component
intracellularly refers to the insertion or
introduction of the component to an intracellular
compartment of the cell (e.g., through the plasma
membrane and at a minimum, into the cytoplasm, a
phagosome, a lysosome, or some intracellular space of
the cell). To load a component into a cell references
any technique by which the component is either forced
to enter the cell (e.g., by electroporation) or is
placed in an environment (e.g., in contact with or
near to a cell) where the component will be
substantially likely to enter the cell by some process
(e.g., phagocytosis). Loading techniques include, but
are not limited to, diffusion, active transport,
liposome fusion, electroporation, phagocytosis, and
bath sonication. In some examples,passive mechanisms
for loading a dendritic cell with the yeast vehicle
and/or antigen are used, such passive mechanisms
include phagocytosis of the yeast vehicle and/or
antigen by the dendritic cell. [0104] In the case of
yeast, the yeast vehicle and the mutant polypeptide
can be loaded into the dendritic cell at approximately
the same time or simultaneously, although it is also
possible to load one component into the cell, followed
by the other at some period later. In some examples,
the yeast vehicle and the mutant polypeptide are
associated with one another prior to loading into the
dendritic cell. For example, a recombinant yeast
vehicle expressing a mutant polypeptide or any other
complex or mixture of yeast vehicle and mutant
polypeptide can be loaded into a dendritic cell. The
dendritic cell may additionally be loaded with free
mutant polypeptide, i.e., a polypeptide that is not
directly associated with a yeast vehicle when it is
introduced (loaded) into the dendritic cell. The
addition of free polypeptide with a yeast
vehicle-antigen complex can provide an additional
enhancement of the immune response against the
polypeptide. The free polypeptide(s) loaded into the
dendritic cell does not need to be the same as is
expressed by the yeast vehicle, loaded into the yeast
vehicle, or otherwise associated with the yeast
vehicle. In this manner, the immune response against a
target cell or virus can be enhanced. [0105] In some
examples, a composition comprising the mutant
polypeptide or nucleic acid encoding it, comprises one
or more adjuvants, including those as described
herein, and/or carriers, although this is not
required. Adjuvants are typically substances that
generally enhance the immune response of an animal to
a specific antigen. Suitable adjuvants include, but
are not limited to, TLR agonists as described herein,
CpG sequences (see for example, Krieg et al. WO
96/02555), single stranded RNA, double stranded RNA,
Freund's adjuvant, other bacterial cell wall
components (including LPS, flagellin), aluminumbased
salts, calcium-based salts, silica, polynucleotides,
toxoids, serum proteins, viral coat proteins, other
bacterial-derived preparations, gamma interferon,
block copolymer adjuvants, such as Hunter's Titermax
adjuvant (CytRx.TM., Inc. Norcross, Ga.), Ribi
adjuvants (available from Ribi ImmunoChem Research,
Inc., Hamilton, Mont.), and saponins and their
derivatives, such as Quil A (available from Superfos
Biosector A/S, Denmark). [0106] Carriers are typically
compounds that increase the half-life of a therapeutic



composition in the treated animal. Suitable carriers
include, but are not limited to, polymeric controlled
release formulations, biodegradable implants,
liposomes, oils, esters, and glycols.[0107]
Immunogenic compositions of the present invention may
also comprise one or more pharmaceutically acceptable
excipients. As used herein, a "pharmaceutically
acceptable excipient" refers to any substance suitable
for delivering a composition useful in the methods of
the present invention to a suitable in vivo or ex vivo
site. In some examples, pharmaceutically acceptable
excipients are capable of maintaining a vector (or a
dendritic cell comprising the vector) in a form that,
upon arrival of the vector or cell at a target cell,
tissue, or site in the body, the vector (associated
with a mutant polypeptide) or the dendritic cell
(loaded with a vector and mutant antigen), is capable
of eliciting an immune response, including a cellular
immune response, a humoral immune response, or both,
at the target site (noting that the target site can be
systemic). Suitable excipients of the present
invention include excipients or formularies that
transport, but do not specifically target the
composition or vaccine to a site (also referred to
herein as non-targeting carriers). Examples of
pharmaceutically acceptable excipients include, but
are not limited to water, saline, phosphate buffered
saline, Ringer's solution, dextrose solution,
serum-containing solutions, Hank's solution, other
aqueous physiologically balanced solutions, oils,
esters and glycols. Aqueous carriers can contain
suitable auxiliary substances required to approximate
the physiological conditions of the recipient, for
example, by enhancing chemical stability and
isotonicity. Suitable auxiliary substances include,
for example, sodium acetate, sodium chloride, sodium
lactate, potassium chloride, calcium chloride, and
other substances used to produce phosphate buffer,
Tris buffer, and bicarbonate buffer. Auxiliary
substances can also include preservatives, such as
thimerosal, m- or o-cresol, formalin and benzol
alcohol. Cancer [0108] As used herein, cancer includes
any type of tumor or neoplasia, including, but not
limited to, colorectal cancer, melanomas, squamous
cell carcinoma, breast cancers, head and neck
carcinomas, thyroid carcinomas, soft tissue sarcomas,
bone sarcomas, testicular cancers, prostatic cancers,
ovarian cancers, bladder cancers, skin cancers, brain
cancers, angiosarcomas, hemangiosarcomas, mast cell
tumors, primary hepatic cancers, lung cancers,
pancreatic cancers, gastrointestinal cancers, renal
cell carcinomas, hematopoietic neoplasias and
metastatic cancers thereof. Examples of specific
cancer antigens include, but are not limited to, MAGE
(including but not limited to MAGE3, MAGEA6, MAGEAlO),
NY-ESO- 1, gplOO, tyrosinase, EGFR, PSA, PSMA, VEG-F,
PDGFR, KIT, PMSA, CEA, HER2/neu, Muc-1, hTERT, MARTl,
TRP-I, TRP-2, Bcr-Abl, and mutant oncogenic forms of
p53 (TP53), p73, Ras, PTENSrc, p38, BRAF5APC
(adenomatous polyposis coli), myc, VHL (vonHippel
Lindau protein), Rb-I (retinoblastoma), Rb-2, BRCAl,
BRCA2, AR (androgen receptor), Smad4, MDRl and FLT3.
[0109] In some examples, a cancer antigen is, or is
obtainable from, a molecule (such as a protein, a
peptide, a glycoprotein, or a carbohydrate) that is
suitable for targeting by a therapeutic and/or
prophylactic agent. Molecular targets for therapeutic
and/or prophylactic cancer agents are known in the
art, and include, but are not limited to, cell surface
receptors (such as receptor tyrosine phosphatases,
receptor serine/threonine kinases, and receptor
tyrosine kinases), intracellular signaling molecules
(such as intracellular tyrosine kinases and other
secondary signaling molecules), and transcription
factors, cell cycle regulators, proteasome components,
proteins involved in angiogenesis, and proteins
involved in apoptosis control. Targeting therapeutic
and/or prophylactic agents to cancer has been observed
to result in the presence of escape mutants, that is,
mutant polypeptides. For example, mutations were found
in Bcr-Abl that were reported to make individuals
previously responsive with treatment of the Bcr-Abl
tyrosine kinase inhibitor imatinib (Gleevec) become
resistant to the treatment. Gorre et al., Science
2001, 293:876-880; Shah et al., Cancer Cell 2002,
2:117-125; Branford et al., Blood2002,
99(9):3742-3745; Deininger et al., Blood2005,
105(7):2640-263. Similarly, mutations in EGFR have
also been found in non-small cell lung cancer (NSCLC)
patients that make them resistant to gefitinib
(Iressa) or erlotinib (Tarceva) treatment. Kobayashi
et al., N. Engl. J. Med, 2005, 352(8):786-792. The
effectiveness of these anti-cancer agents are
therefore significantly limited by the emergence of
mutant polypeptides. [OUO] Accordingly, provided
herein are immunogenic compositions comprising mutant
polypeptides encoded by oncogenes and/or expressed by
cancer cells (or mimetopes thereof), or nucleic acid
encoding the mutant polypeptides that are known to
emerge or which have emerged with a specific mutation
in response to administration of a therapeutic and/or
prophylactic agent, as well as methods for eliciting
an immune response to the mutant polypeptide or cell
expressing the mutant polypeptide. In some examples,
the immune response is a cellular immune response. In
some examples, the immune response is a humoral immune
response. In other examples, the immune response
includes both cellular and humoral responses. [0111]
Polypeptide mutants of cancer antigens can be
preexisting in the mammal, i.e., present at the time
of the diagnosis, and selectively emerge as a result
of administration of the therapeutic and/or
prophylactic agent(s). Alternatively, the polypeptide
mutants can emergeas a result of the pressure imposed
by the agent. The mutation can be located at any amino
acid position in the cancer antigen. Although the
mutations of polypeptides are described in the context
of a single mutation, it is to be understood that the
mutant polypeptide can comprise more than one (such as
two, three, four, five, or more) amino acid mutations.
For example, the cancer antigen may contain one or
more mutations at different amino acid positions. The
cancer antigen may further contain other mutations,
such as mutations associated with transforming events.
Illustrative examples of mutant polypeptides of cancer
antigens are disclosed in Table I. Table IAPPLICATION
OF VISBREAKER ANALYSIS TOOLS TO OPTIMIZE PERFORMANCE
CROSS REFERENCE TO RELATED APPLICATION [0001] This
application claims the priority benefit of U.S. Patent
Application Serial No. 11/178,846 filed July 11, 2005
and U.S. Continuation-In-Part Patent Application
Serial No. 11/456,128 filed July 7, 2006. 



FIELD OF THE INVENTION [0002] The present invention
relates to systems and methods for characterizing and
quantifying a dispersive medium; specifically,
measuring the concentration of particles or the
tendency toward forming a dispersed phase within a
fluid sample. The present invention also provides a
program which uses these measurements of concentration
to monitor and control operation of a visbreaker unit
to improve the yield of light streams. BACKGROUND OF
THE INVENTION [0003] Thermal conversion is a process
in which, by the application of heat, large
hydrocarbon molecules are broken into smaller
molecules with a lower boiling point. These operations
are carried out in the industry of crude oil refining
by plants such as a visbreaker, coker, and
hydrocracker for obtaining intermediate or light cuts
of higher value, from heavy residues of lower
commercial value. The thermal cracking applied in the
visbreaker process will also reduce the viscosity and
pour point of the heavy residues. [0004] It is well
known that the fouling potential of a fluid can be
estimated and characterized by the concentration of
the dispersed phase, particularly by the concentration
of the dispersed phase present in a specific size
range. In hydrocarbon systems in particular, it has
been recognized that the concentration of asphaltenes
(i.e., carbon particles or opaque species) with linear
dimension greater than about 2 microns in visbroken
tars is a good indication of the fouling potential of
the material.[0005] The VSB process was developed some
years ago with the intention of obtaining a viscosity
decrease in heavy products in order to reduce the
amount of higher valued flux to meet the viscosity
specification of the finished heavy fuel product.
Today, however, it is managed with substantially
different objects, namely with the aim of obtaining a
maximum transformation into middle and light
distillates to meet the market requirements. [0006]
The controlling factor in obtaining a high conversion
is the need to obtain a stable residue. In fact an
increase of the cracking temperature certainly would
involve a higher conversion in light and middle
distillates, but it would produce a much more instable
tar which would produce a final product outside the
required stability specifications. [0007] An increase
of the light streams is achieved by increasing the
cracking severity through an increase of the outlet
furnace temperature of the Visbreaker furnace. While
increasing this temperature arbitrarily will serve to
drive the conversion rate higher, it also comes at the
cost of producing a highly unstable tar as a
precipitate in the process, with a high concentration
of asphaltene particulates. This particulate matter
constitutes a severe fouling threat to the energy
recovery devices (i.e. furnace and heat exchangers) in
the process. As such, in order to maximize the
profitability a Visbreaker unit, it is desirable to
optimize the outlet furnace temperature while
maintaining the stability of the produced tar. While
it is known that high temperature dispersants and
anti-foulants can be introduced into the system to
reduce the tendancy and rate of fouling, prior art
systems have not been entirely satisfactory in
providing an automated system for determining an
optimum type and/or quantity of chemical dispersants
and anti-foulants to be introduced into the visbreaker
unit in order to maximize plant profitability. The
present teachings will show that if the fouling
potential of the tar can be quantified, then the
precise level of chemical inhibitor can be dosed to
maximize the plant profitability. [0008] Therefore, in
one aspect the present invention provides a
simplified, automated system and method that can
easily be used to carry out optical analysis of
visbroken tars and other fluid samples in order to
characterize and quantify the concentration of
particles within the fluid sample with high accuracy
andreproducibility. In another aspect, the present
invention utilizes these concentration measurements to
determine the fouling potential of the visbroken tars,
and regulates the introduction of chemical inhibitors
into the visbreaker unit to improve the yield of light
streams. In yet another or further aspect, a sequence
of aliquots are prepared from the same sample at
different dilutions to drive phase separation,
producing a sequence of concentration measurements
correlated to a classical measurement of peptization
value (PV), a qualitative measure of the product
quality. These and other aspects of the present
invention will become apparent to those skilled in the
art upon review of the following disclosure. SUMMARY
OF THE INVENTION [0009] In one aspect, the present
invention provides a system and method for estimating
a concentration of inhomogeneities contained within a
tar byproduct of visbreaker operations. The invention
does so by measuring the modulation of transmitted
light through a fluid sample. The system uses a
strongly convergent optical lens system to focus light
onto a prepared sample. In one exemplary embodiment,
the optics of a conventional optical microscope are
used. A 3- dimensional translation stage is installed
downstream of the focusing optics so that the sample
can be scanned over a large region, and at a specific
focal plane. A photo detector is placed on the
opposite side of the stage from the focusing optics to
measure the transmitted light through the sample. The
photodetector is read-out by an analogto- digital
converter (ADC) in order to provide a digital (i.e.,
quantitative) measure of the transmitted light
intensity. The translation stages are then moved in a
pattern, such that the intensity of the transmitted
light is measured over a representative path across
the sample. When an opacity, scatterer or opaque
particle of a threshold size is encountered in the
sample, the intensity of the transmitted light is
strongly attenuated. Such change of light intensity is
then correlated with the detection of an opaque
particle in order to characterize and quantify the
concentration of particles within the fluid sample
with high accuracy and reproducibility. Data
processing algorithms are implemented to determine the
background noise level associated with the acquired 



data and to set a threshold level. As such, a specific
signal-to-noise ratio can bespecified to define when a
detection event is registered. Size discrimination may
be achieved according to the physical dimensions of
the beam waist of the focused light beam. [0010] In
another aspect, the present invention utilizes the
concentration measurement data to estimate the fouling
potential of visbroken tars in a visbreaker unit in
order to regulate introduction of chemical inhibitors
into the visbreaker unit and improve the yield of
light streams. The invention provides an automated
program which allows the user to maximize the
production of light streams by modeling the
correlation between operational parameters such as
feed quality, cracking severity, conversion rate, run
length, and fouling rate of the subject exchanger or
furnace in order to regulate introduction of chemical
inhibitors into the visbreaker unit in accordance with
customer specifications and/or production
requirements. BRIEF DESCRIPTION OF THE DRAWINGS [0011]
Fig. 1 is a view of the scanning apparatus of the
present invention, showing the schematic relationship
of the various elements; [0012] Fig. 2 illustrates an
example of a computer screen displaying a data
acquisition interface in accordance with the present
invention; [0013] Fig. 3 is a diagram illustrating
optics used to convergently focus a light beam to a
narrow beam waist; [0014] Fig. 4 illustrates a
plurality of spaced apart linear scans compared with a
solid block representing an equivalent effective
surface area; [0015] Fig. 5 is a graph illustrating
raw light transmission data obtained over a single
line scan; [0016] Fig. 6 is a graph illustrating the
raw data of Fig. 5 after the data has been filtered to
remove line noise and gross intensity variations;
[0017] Fig. 7 is a graph illustrating decreasing
statistical error as a function of overall scan
length; [0018] Fig 8 is a graph showing the
correlation of sample inhomogeneity, as measured by
the instrument to samples with a varying degree of
dilution from a fully cracked (i.e., high asphaltene
particle density) sample;[0019] Fig 9 is a schematic
of the mechanics of the chemical effect of the
dispersants; [0020] Fig 10 is a graph of the relation
of PV to the Furnace Outlet Temperature (FOT) with and
without chemical treatment; [0021] Fig. 11 illustrates
tar stability and conversion as asphaltenes are
disbursed in the continuous phase through the
peptizing action of aromatics and resins; [0022] Fig.
12 is a graph illustrating raw data obtained from a
visbreaker conversion trial; [0023] Figs. 13-16 are
graphs illustrating raw data obtained from a
conversion enhancement application; [0024] Fig. 17 is
a graph illustrating VFM data versus corr. skin
temperature; [0025] Fig. 18 is a schematic diagram
illustrating exemplary visbreaker process types; and
[0026] Figs. 19A, 19B illustrate Pv measurement with a
measurement system of the present invention. DETAILED
DESCRIPTION OF THE INVENTION [0027] Exemplary
embodiments and examples describing the present
invention will be described below with reference to
the accompanying drawings. As shown in Fig. 1, this
invention uses an optical system as generally
indicated by the number 10, which in the present
exemplary embodiment comprises a convergent lens, a
light source 12, and a multi-axis translation stage
14. The light source 12 may be implemented, for
example, in the form of a solid state visible laser.
An infra-red (IR) laser may also be used, and is in
some cases preferable owing to the fact that HC
solutions are typically much more transparent to IR
light, than visible light. The translation stage 14
may be moved horizontally in the x and y directions in
response to control signals generated by an associated
computer 20 to direct the light beam along a plurality
of paths through the sample. The third axis moves the
stage vertically, towards and away from the focusing
lens. This permits selection of a focal plane within
the sample. In another exemplary embodiment, the
present invention contemplates providing means for
moving the light source 12 with respect to thesample,
thereby allowing the light beam to be directed through
the sample to achieve the same results. Moreover, the
present invention also contemplates usage of a flow
cell to receive a flow of sample fluid, wherein the
sample fluid flows through the flow cell while the
light beam is directed through a portion of the
flowing sample. Also implemented is a photodetector
16, for example, a PIN photodiode, located on the
opposite side of the stage 14 to detect light 13 being
transmitted through the sample volume, which is
located on the translation stage. The photodetector
16, in turn, is connected by a connector and cable 17,
for example, a twisted pair with BNC connector, to an
analog-to-digital (AIO) converter 18 to quantify the
transmitted light intensity. As described below, this
is done to sample or detect the occurrence of
inhomogeneities in light transmission which may be
caused by mineral and other inclusions, and
agglomerating or stable localized dark matter of
various types. [0028] In one exemplary embodiment of
the invention, a colloidal fluid sample material of
thick viscous tar sampled from a Visbreaker is placed
on the translation stage 14. Depending on the
conditions in the Visbreaker unit, the sample may or
may not contain asphaltene (or carbon based)
particles. The asphaltene particles within the tar
medium are opaque to visible light. The tar medium is
also opaque to visible light when the path length
through the medium typically exceeds a linear
dimension of about 1 cm. A sample volume is dispensed
on a slide, or flow cell 15 such that a typical sample
thickness of 10-20 microns is produced. As such, the
thickness of sample medium should be made thin enough
so as to provide a differential 



transparency between the viscous tar medium and the
asphaltene particles in question. In this exemplary
embodiment, in order to optimize light transmission
from a low power light source, a solid state laser
that produces radiation at about 633 nm is chosen.
This provides adequate power at a suitable region in
the EM (electromagnetic) spectrum to provide
transmission through a thin layer of tar, while the
carbide particles remain opaque. [0029] In order to
have sensitivity to the specific sized
inhomogeneities, appropriate optics should be used to
focus the laser light onto the sample. The choice of a
monochromatic light source allows the design of the
optics to be optimized. As shown in Fig. 3, a highly
convergent lens system 200 is used to focus the light
beam100 down to a beam waist of approximately 1
micron. The size of the beam waist determines the
minimum cross-dimension an inhomogeneity must have to
fully attenuate the laser light. If an inhomogeneity
is smaller than 1 micron, it will still allow the
transmission of light. As such, the focusing optics
define, in part, a threshold size for inhomogeneity
detection. An equation for calculating the beam waist
is as follows: W = 0.61l / d Where W = beam waist
(1/e) width l = wavelength of light d = numerical
aperture For example, if l= 633 nm and d = 0.56, then
W = 0.7 mtn. Since we are interested in
inhomogeneities larger than 1 micron (and smaller than
~20 microns), we do not use an IR laser, even though
the HC solutions are more transparent to IR radiation
because the beam waist would increase in size for the
given optics. As such, we would reduce the sensitivity
of the instrument. Preferably, the wavelength and beam
waist are also chosen to minimize interference
artifacts that may arise as the concentration of
dispersed phase increases or the sample thickness
varies (e.g., under a cover slide.) [0030] The fluid
sample 120 thickness is chosen to be about 10 microns.
The beam 100 is focused on the slide 104, below a
cover slip 102, or a flow cell in the sample volume.
The depth and width of focus are constrained by the
optical system and the selected light wavelength. In
one exemplary embodiment, both dimensions are selected
to be approximately 1 micron. [0031] Fig. 2
illustrates an example of a screen display presented
by the software of the present invention. The screen
display illustrated in Fig. 2 represents a data
acquisition interface allowing the operator to specify
a variety of scanning acquisition, analysis
parameters, operating conditions of the instrument,
and results of the measurement. The methods by which
the operator selects items, inputs data, and otherwise
interacts with the data acquisition interface are
conventional, and further discussions of these
operations are not provided herein. In an exemplary
embodiment of the invention, data acquisition software
was implemented via Visual Basic(r) inExcel(r) with
analysis and signal processing code being implemented
in GNU Octave, although those skilled in the art of
software programming will appreciate that many other
software programming means may be used to achieve the
same results. [0032] A testing plan was designed and
implemented to validate and measure the scanning
performance of an exemplary embodiment of the present
invention. In particular, measurement repeatability is
validated by analyzing the variation between identical
measurements. Reproducibility of the data is examined
by analyzing the effects of scanning different regions
in the sample. This is complicated by the effects of
sample inhomogeneity. Accuracy of the system is tested
by comparing the scanning data with visual images and
PV (PV = peptization value) of the sample. Precision
of results is analyzed for statistical uncertainty
with path length and by optimizing sample area, as
discussed in more detail below. [0033] Fig. 4
illustrates an example of how the scanning system
samples a large region of the sample. The array of
linear scans (shown on the right side of Fig. 4)
represent the same effective surface area as the small
box illustrated on the left side of Fig. 4. For
example, an array of 20 linear scans of 15 mm length
with a 1 micron wide laser beam effectively samples
the same area as does the smaller 0.48 mm x 0.64 mm
box. However, by arranging the sampling path to extend
over a larger region of the sample, the effects of
sample inhomogeneity, local fluctuations in the
sample, and sample variation are reduced drastically.
As such, the statistical results are much more
accurate and reproducible. [0034] To demonstrate the
repeatability of our scanning results, five identical
15 mm scans from a same sample, each covering a 0.015
mm2 effective area were measured. The measurement
showed that the number of counts per 15 mm line scan
were identical within 95% confidence limits.
Increasing the sampling region to 20-15 mm scan paths,
the same systematic effects were seen. After applying
statistical analysis to the results, it was observed
that the single line scan measurements are normally
distributed, with a standard deviation (s) 1.6 counts
on a mean of 8.0 counts. Furthermore, the total
integral count of the sample was 159 with a standard
deviation of 9 counts. This shows that both the mean
inhomogeneity count per path, and the total integral
inhomogeneity count were statistically identical and
repeatable,over the separate trials, thus
demonstrating that instrument stability and
repeatability is excellent. It also demonstrates that
the fractional error can be reduced by increasing the
sampling length. This is due to the fact that
independent errors do not add linearly, but in
quadrature. [0035] As can be noted from the above
data, the system of the present invention is capable
of minimizing and quantifying the effects of sample
inhomogeneity. [0036] Turning now to Fig. 5, there is
shown a graph representing exemplary raw data obtained
from a single line scan of 15 mm length taken during a
10 second acquisition window. 



[0037] In Fig. 6, the raw data of Fig. 5 is processed
by a Fourier filtering to remove 50/60 Hz line noise
and a median filter is used to remove gross intensity
variations to extract the number of counts above a
threshold value. This process may be repeated for all
line scans (e.g., 20 line scans) to calculate the
total homogeneity areal density of the sample under
test. In one example, the number of peak counts from a
single line scan is calculated as Pi = (9  3)  (15 mm
x 1 m) = 600  200 mm 2 [0038] Repeating this
calculation for a measurement spanning over 20 paths,
the error decreases as shown below: Ptot = (149  12)
(20 x 15 mm x 1 mm) = 497  40 mm 2 We see that the
error decreases according to Gaussian statistics where
the error propagates in quadrature which is a well
known statistical property. [0039] As shown in Fig. 7
, an approximate 5% uncertainty is achieved at 10 line
scans of 15 mm length (i.e., 0.15 mm2 effective area).
Statistical error is thus shown to decrease with N 0
6, where N is the number of 15 mm path length
multiples.From the exemplary data of Fig. 7, it is
shown that an overall path length of about 150 mm (10
x 15 mm) would achieve an approximate 5% error. [0040]
In order to determine the background noise in the
signal as in Figs. 5 and 6, the present invention
provides a software algorithm, which automatically
computes the background noise and sets a discriminator
level or threshold for registering a sample
inhomogeneity. A measurement of the light transmission
is made when no scanning is occurring. Thus, the
signal is an estimate of the nominal noise.
Calculating the standard deviation of this signal
distribution allows the estimate. The value can be
used to determine a fixed signal-to-noise ratio on
which to accept inhomogeneities. [0041] In accordance
with the present invention, the instrument is capable
of quantifying the inhomogeneity of a solution in an
automated and timely fashion. [0042] To demonstrate
the capabilities of the present invention, the
following sample specimens, with various
concentrations of asphaltenes were used for analysis
and validation: Specimen A: 9630 AsIs, PV = 1.7, low
particulate density (highly diluted). Specimen B:
9630-6, PV = 1.4, intermediate particulate density
(partially diluted). Specimen C: 9630-7, PV < 1.0,
high particulate density, heavily cracked sample
(slightly diluted). Specimen D: 9630-mod, 13% 9630-7 +
9630 AsIs, PV about 1.35 (partially diluted). [0043]
The scanning results from these samples were then
compared to photographs of the samples, and a
correlation was found between the images and the
scanned results. A graph showing the correlation of
particle density as measured by the instrument to
samples with a varying degree of dilution from a fully
cracked (i.e., high asphaltene density) is shown in
Fig. 8. [0044] Overall, the testing results
demonstrate that the system of the present invention
provides good repeatability and shows correlation with
visual image views. It has been shown that a
relatively large sample area may be covered with
automatedoperation, thus reducing the effects of local
fluctuations in inhomogeneity density. Data can also
be assigned an error to quantify precision of results.
[0045] We also disclose a program to monitor and
control the operation of a Visbreaker unit in a
hydrocarbon processing facility (refinery) . The
program allows the user to maximize the production of
light streams (i.e., usually diesel) while maintaining
a highly stable residual tar and reducing the chance
that rundown of the tar will foul the preheat heat
exchangers. [0046] It is known that the stability of
residual visbroken tar and its fouling potential can
be measured by the peptization value (PV) and the hot
filterable solids (HFT). Note that HFT and PV are two
different metrics as HFT is a product specification
whereas PV is a characterization of the visbroken tars
towards the asphaltene precipitation potential. The
optical measurement device (referred to hereinafter as
'VFM') of the present invention measures a quantity
which is a measure of the opaque filterable solids
within a tar sample. The automated program of the
present invention utilizes the VFM concentration
measurement data to estimate the fouling potential of
the visbroken tars. This estimate in turn is used to
gauge the needs for optimum feed of chemical
treatments. [0047] It is known that high temperature
dispersants and anti-foulants are the main components
in a chemical regiment used to treat Visbreakers.
There are specific chemical families that are
particularly effective for use in the Visbreaker for
reducing fouling of heat exchanging surfaces (i.e.
exchanger, furnace, etc.) and subsequently stabilizing
the produced visbroken tar. The program of the present
invention is configured to select the type and
quantity of chemistry required to satisfy production
requirements. Specific chemical entities include, but
are not limited to polyisobutenylphosphonic acids and
esters, polyisobutenylthiophosphonic acids and esters,
alkylphosphonate phenate sulfides and disulfides that
may be neutralized with alkaline earth metals or
amines polyisobutenyl succinimides,
polyisobutenylsuccinate alkyl esters, magnesium or
calcium salts of alkyl or dialkylnaphthelene sulfonic
acids as described in U.S. Patent No. 4,927,519 and EP
Patent No. 321424B1. [0048] These antifoulant
materials have been found to function at low dosages,
1-200 ppm, to prevent the undesirable deposition or
fouling of surfaces in visbreakers,as well as prevent
the carboneceous deposition in visbroken heavy oil
products (tar). Fouling in heat exchangers is most
generally thought to occur by first generating an
unstabilized macromolecular particle that is no longer
dissolved in the fluid, or is no longer a stable
colloidal species. This occurs due to the thermal
stress on the hydrocarbon. Initial deposition occurs,
and further destabilized species adsorb onto the site
of original deposition. Bigger particles in the
hydrocarbon will be more prone 



to contact and coalesce to the surface.
Dehydrogenation of the adsorbed hydrocarbon will be
driven by heat and make the deposit more tenacious as
crosslinking reactions occur. [0049] The dispersants
are generally understood to function by a variety of
mechanisms. First, the dispersant materials adsorb to
the surfaces of growing insoluble particles and act to
keep these particles small; typically less than 1
micron. Thus, the particles are more prone to continue
to flow through the system and not settle on heat
exchanger or other surfaces. This can be described by
Stokes law, which is dependent on the radius of the
particles. This is schematically shown in Fig. 9. The
dispersants act by a combination of steric
stabilization, which acts to repel approaching
particles (dramatically increase entropy of local
system and drive solvent in between particals), and
blocking of polar sites on the particles which act as
a driving force for coalescence. Light scattering
evidence exists that shows that dispersant treated
thermally stressed fluids generate particles that are
up to two orders of magnitude smaller than untreated
hydrocarbon fluids. [0050] Even if the particles are
not small, the above mechanism explains how the
particles will be less prone to coalesce to other
particles in solution, or to material already
deposited on the surface. [0051] It has also been
shown that the nature of the surface plays a role in
the ability of thermally stressed fluids to deposit.
Metal surfaces with higer roughness, edges, or
polarity are more prone to fouling. These dispersants
will adsorb to such surfaces and discourage
particulate or amorphous insoluble hydrocarbon from
sticking to the surface. [0052] The reaction of
hydrocarbons at elevated temperatures with oxygen
(even very low levels such as < 5 ppm) will result in
formation of polar functionalitiesthat can drive
coalescence of particulate, as well as accelerate the
dehydrogenation of adsorbed hydrocarbon, which makes
its removal from the surface by turbulent flow much
less likely. Dispersant adsorption will block the mass
transfer of the oxygen to the surface, and some of
these described anti-foulants have antioxidant
abilities by interfering with radical reactions.
[0053] In addition, the visbroken tar is generally
believed to be colloidal in nature, with more highly
polar and higher molecular weight asphaltene species
being stabilized in the fluid by smaller resin
molecules. As the thermal stress disturbs the
relationship of the adsorbed resins to asphaltenes,
and by driving the conversion of resins to
asphaltenes, and by making the asphaltenes more polar,
these systems can be described as being more
"unstable" or prone to deposition. The dispersants
described here are believed to replace the disturbed
or destroyed resins and re-stabilize the asphaltene
system. [0054] As described herein, the VFM
measurement data gives information on the solids
content in the residue (tar). Higher amounts of solids
will give a higher precipitation potential. The solids
might be introduced into the system by the feed (poor
feed quality) and/or through the cracking process. The
higher 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
data provides information in increasing response to
decreasing solids content in the tar. Depending on the
main cause of the solids increase (feed or cracking
severity) the device can help to optimize the chemical
injection rate (if solids are from feed or severity
want to be maintained) in order to maintain the
fouling rate and thus keeping unit run-length under
control. If solids increase is due to cracking
severity only, the VFM measurement provides an early
warning to potential instability of the tar and
cracking severity can be reduced by decreasing the
furnace outlet temperature (FOT). [0056] Fig. 10 shows
a correlation of FOT versus PV. Increasing the FOT
will reduce the PV value up to instability (i.e., PV=
LO). With the appropriate treatment, the PV will
remain higher (i.e., stable) at the same temperature.
Also note that the slope between the treated and
untreated curves is different, with the treated curve
having a much gentler slope. This provides more
security and flexibility to theconversion enhancement
objectives as the treatment acts as a buffer to the
rate of PV change with FOT. Accordingly, Fig 10 is the
correlation of the Furnace Outlet Temperature versus
Pv showing that by increasing FOT the Pv will reduce
up to instability, and with treatment, the Pv will be
higher at the same temperature, but also the slope is
different indicating that we provide more security and
flexibility to the conversion enhancement objectives.
By comparison, other known treatment systems, such as
those described in European Patent Nos. 0321424 Bl and
0529397 Bl to Faina, et al., do not impact Pv in the
manner described by the present invention. [0057]
Comparing the difference in the VFM measurements from
the tar in the inlet of the furnace to measurements in
the outlet of the furnace gives a direct measure of
the severity of the cracking. When the VFM measures
inliomogeneities in the outlet stream, action can be
taken on the process side, specific to customer
specifications. For example, the simplest action to be
implemented is reducing the cracking severity in order
to reduce the fouling rate on the furnace, exchangers,
columns bottoms or soaker drum. This reduces the risk
and rate of fouling deposits, but it also reduces the
amount of light hydrocarbon stream produced, so it
reduces the profitability of operations. This course
of action is accompanied with the feed of high
temperature antifoulant chemistry at the rate of
approximately 100 ppm. In order to maintain the
highest efficiency of conversion and therefore the
highest profitability, the goal is to increase the tar
stability (increase the P-value) by replacing the
converted resins by high temperature dispersant at a
higher dose that is up to about 500 ppm of chemical is
injected. The economical optimum to provide maximum
profitability to the refinery is dependant on the
individual refinery operations and objectives and is
likely on the order of about 300 ppm. The specific
value is determined with the use of the VFM
measurements and our quantitative statistical 



models. [0058] Our MRA models attempt to define a
mathematical correlation between the operational
parameters such as - feed quality, cracking severity,
conversion and the fouling rate of the subject
exchanger or furnace. By normalizing the mathematical
model, the fouling rate is isolated from the varying
operational parameters and the real fouling rate can
be demonstrated and quantified. By developing a
correctedmodel which reflects the residuals between
the predicted model and the actual measured parameter,
statistical process control techniques may be applied
to quantify the performance of the chemicals applied
to control fouling in the visbreaker unit. Precise
determination of the fouling potential in this manner
allows a refinery to start treating an opportunity
crude and quickly reach an optimum set of operating
conditions without incurring fouling, or to quickly
change furnace conditions (i.e. temperature) in order
to increase or decrease the amount of specific
fractions in the product (i.e. distribution of
components and/or composition of visbroken product)
which may be required for immediate production needs,
while assuring that operation remains within a safe
stability band. In addition to enhanced yield or
throughput, it provides enhanced flexibility with
minimized risk. [0059] The present invention is
adapted to control chemical feed based on VFM
measurements to maximize yield of light HC streams in
Visbreaker operations. The VFM can also give an
estimate of tar stability, which is proportional to
HFT measurements. The program of the present invention
controls chemical feed based on a predefined furnace
outlet temperature, and uses predictive modeling to
verify and predict performance based on VFM
measurements. The chemical feed rate is then directly
tied to customer driven performance measurements such
as run length and/or conversion rate. High temperature
dispersants can replace the converted resins to
maintain tar stability while increasing the cracking
severity; or, the system may increase tar stability by
maintaining constant cracking severity. Moreover,
measuring the tar characteristics with the VFM before
and after the furnace indicates the amount of
particulates produced directly in the cracking
process. [0060] A process for establishing effective
visbreaker treatment may be summarized as follows.
First, the user clearly defines the problem to be
solved. Next, a unit survey or blank test of
visbreaker operations is performed. Next, operational
data obtained from the unit survey is analyzed, and
baseline performance parameters are defined. Next,
performance goals are measured in accordance with
mutually agreed upon production goals and
requirements, and then an appropriate treatment
procedure may be designed. Next, the treatment
procedure is implemented,monitored and serviced, and
finally performance reports and quantity benefits may
be provided. [0061] As shown in Fig. 11, tar stability
conversion occurs as asphaltenes are disbursed in the
continuous phase through the peptizing action of
aromatics and resins. It may also be noted from the
illustration that cracking modifies the equilibrium so
that asphaltenes could cause precipitation - low
peptisation value. [0062] Exemplary data recorded from
a visbreaker conversion trial is shown in Fig. 12. As
it is noted from Fig. 12, the circled regions
represent areas to stop chemical injection under the
same operating conditions. [0063] Figs. 13-16
illustrate exemplary data obtained during conversion
enhancement application. As it can be noted from the
illustrated data, an overall +3% conversion increase
was achieved. In Fig. 15, Thermoflo 7R630 was injected
before preheat: average 300 ppm. It has to be noted
that even a conversion increase by 1% in the treated
charge has to be considered extremely satisfying in
terms of profit. [0064] Fig. 17 illustrates VFM data
versus corrected skin temperature over time, and Fig.
18 is a schematic diagram illustrating exemplary
visbreaker process types. [0065] The operation
described above of path length sampling to develop a
measure of concentration of dispersed phase correlates
well with a conventional HFT measure of hot filtered
tar and may also be used with a suitable protocol to
derive the classical peptization value Pv. This allows
the VFM to be used to assess the quality of the
visbreaker product and efficiently blend or produce
various required fuel or other oils. The classical
procedure for measuring Pv, in use for decades,
involves slowly adding graded amounts of pure n-cetane
Ci H34 to a sequence of samples of the product,
maintaining each diluted sample in a heated bath for a
time (e.g. thirty minutes) to allow the asphaltenes to
agglomerate, and then detecting the concentration of
tar. The different samples provide a graph of the
product stability, with an abrupt increase in tar
separation at the peptization value Pv. The
concentration measured by the VFM of the present
invention provides an effective tool for performing
such a Pv measurement quickly and repeatably.[0066]
One suitable protocol substitute n-heptanes for cetane
in the sample preparation procedure, allowing the
dilutions, heating and settling to be performed
quickly - on small samples, at lower temperature, and
in shorter tunes. A classical P value is expressed as
1 + Xmin, where Xmin is the maximum dilution before
flocculation occurs expressed in number of milliliters
of diluent n-cetane per gram of sample. For use with
the VFM of the present invention, using n-heptane as
the diluent, the sequence of samples with successively
increasing dilution may be heated in a water bath at
100C for fifteen minutes, allowed to cool and stand
for fifteen minutes, and then measured with the VFM.
This substantially reduces the sample preparation
time, and because the VFM requires only a small path
sampling procedure, the entire array of samples may be
placed on a single slide - for example, a 9-well
microsample plate, for the concentration detection
step, so measurement is simplified, and made
quantifiable and repeatable. Because of the lower
molecular weight of the lighter heptane diluent, a
correction factor 1/0.443 is applied to the diluent
volume Xmin to correct for the different molecular
weight of cetane, so that 



the resulting P value is identical in value to the
classical measurement. A series of samples can be
placed on the stage. Each sample comprises a small
amount of aliphatic hydrocarbon (i.e. n-cetane,
n-heptane, etc.). The more aliphatic compound that
needs to be added, the more stable the tar. The light
transmission is then measured over a scan path on each
individual sample. This allows a functional comparison
to be made of optical density to the amount of
aliphatic added to each sample. [0067] Fig. 19A
illustrates the derived Pv obtained by this procedure
for five samples of visbreaker fluid, compared to the
P values determined by the classical ncetane
laboratory testing analysis of the samples. The
measurements are essentially identical. Fig. 19B
graphs the VFM concentration measurement (in arbitrary
units) illustrating the onset of instability and
flocculation. The value Pv is readily visible as the
point at which there is a rapid increase in sample
opacity with a relatively small increase in the amount
of the aliphatic (heptane) diluent. This abrupt change
in the VFM concentration measurement among the tested
samples, may be automatically defined as an output
with a straightforward software comparison algorithm
to providethis measurement of product quality or fluid
stability. Other aspects of the sample preparation
such as the preparation of a set of different
dilutions and loading onto a microsample array for
concentration measurement may be fully automated,
using various injection, handling and transfer
mechanisms that will be familiar from similar tasks
performed by equipment used to automate the handling,
processing and analysis of chemical, biological,
medical or genetic sequencing materials. [0068] While
the disclosure has been illustrated and described in
typical embodiments, it is not intended to be limited
to the details shown, since various modifications and
substitutions can be made without departing in any way
from the spirit of the present disclosure. As such,
further modifications and equivalents of the
disclosure herein disclosed may occur to persons
skilled in the art using no more than routine
experimentation, and all such modifications and
equivalents are believed to be within the scope and
spirit of the disclosure as defined by the following
claims. [0069] What is claimed is:CLAIMS 1. A method
for measuring concentration of particles in a fluid,
comprising the steps of: providing an optical lens
system (10, 200) comprising a translation stage or
flow cell (14, 104); introducing a sample (120) of
said fluid onto said stage or cell; focusing a light
beam (13, 100) onto said sample; directing said light
beam along a plurality of path lengths within a
predetermined area of said sample; detecting light
transmitted through said sample along each said path
length; quantifying the intensity of said transmitted
light; correlating said quantified transmitted light
to a concentration of said particles in said sample;
and optionally comprising the steps of: tuning a beam
waist of said light beam (13, 100) based on the size
of said particles; or tuning a wavelength of said
light beam to account for optical properties of said
fluid and said particles; and optionally wherein a
thickness of said sample (120) varies within said
predetermined area. 2. A system for measuring
concentration of particles in a fluid, comprising: an
optical lens system (10, 200) comprising a translation
stage or flow cell (14, 104) adapted to receive a
sample (120) of said fluid; a light source (12) for
focusing a light beam (13, 100) onto said sample;
means for directing said light beam along a plurality
of path lengths within a predetermined area of said
sample; means for detecting light transmitted through
said sample along each said path length;means for
quantifying an intensity of said transmitted light;
means for correlating said quantified transmitted
light to a concentration of said particles in said
sample; and optionally comprising: means for tuning a
beam waist of said light beam (13, 100) based on the
size of said particles; or means for tuning a
wavelength of said light beam to account for optical
properties of said fluid and said particles; or means
for compensating for a variable thickness of said
sample (120) within said predetermined area; or
computer means for controlling motion of said
translation stage or flow cell (14, 104). 3. A method
to improve the yield or quality of light streams in a
visbreaker unit, comprising the steps of: estimating a
concentration of inhomogeneities contained within a
tar byproduct of visbreaker operations; determining a
fouling potential based on said concentration;
determining an acceptable baseline parameter of tar
stability based on said fouling potential; comparing
said baseline parameter to the concentration of
inhomogeneities measured during subsequent visbreaker
operations; and regulating input of anti-fouling
material into said visbreaker unit during running of
visbreaker operations based on said comparison so as
to achieve 



said improved yield or quality. 4 . The method of
claim 3, wherein said regulating step includes
selecting and controlling the type and/or quantity of
said anti-fouling material being input into said
visbreaker unit, said method optionally comprising the
steps of: increasing a run length or conversion rate
of said visbreaker unit; or estimating stability of
said tar byproduct based on hot filterable solids
(HFT) measurements; orgenerating a predictive model to
verify and predict performance of said visbreaker
unit; or replacing converted resins with high
temperature dispersants to either maintain tar
stability while increasing cracking severity or
increasing tar stability while maintaining constant
cracking severity; or comparing VFM measurements at
the inlet of the furnace and the outlet of the furnace
and using said comparison to indicate an amount of
inhomogeneities produced directly in the cracking
process; or utilizing a chemistry of said anti-fouling
material to reduce the sensitivity of temperature on
PV of said tar byproduct and increase PV of said tar
byproduct at a given temperature compared with the PV
of untreated tar in said visbreaker unit; or changing
the furnace temperature to modify the composition of
visbroken product. 5. The method of claim 3, wherein
said regulating step is based on a predetermined
furnace outlet temperature. 6. The method of claim 3,
wherein the step of determining a fouling potential
includes determining the peptization value (PV). 7. A
system to improve the yield or quality of light
streams in a visbreaker unit, comprising: means for
estimating a concentration of inhomogeneities
contained within a tar byproduct of visbreaker
operations; means for determining a fouling potential
based on said concentration; means for determining an
acceptable baseline parameter of tar stability based
on said fouling potential; means for comparing said
baseline parameter to the concentration of
inhomogeneities measured during subsequent visbreaker
operations;means for regulating input of anti-fouling
material into said visbreaker unit during running of
visbreaker operations based on said comparison; and
optionally comprising: means for selecting and
controlling the type and/or quantity of said
anti-fouling material being input into said visbreaker
unit; or means for increasing a run length and/or
conversion rate of said visbreaker unit; or means for
estimating stability of said tar byproduct based on
hot filterable solids (HFT) measurements; or means for
generating a predictive model to verify and predict
performance of said visbreaker unit; or means for
replacing converted resins with high temperature
dispersants to either maintain tar stability while
increasing cracking severity or increasing tar
stability while maintaining constant cracking
severity; or means for comparing VFM measurements at
the inlet of the furnace and the outlet of the
furnace, and means for using said comparison to
indicate an amount of inhomogeneities produced
directly in the cracking process; or means for
changing the furnace temperature to modify the
composition of visbroken product; or means for
utilizing a chemistry of said anti-fouling material to
reduce the sensitivity of temperature on PV of said
tar byproduct and increasing PV of said tar byproduct
at a given temperature compared with the PV of
untreated tar in said visbreaker unit. 8. The system
of claim 7, wherein said means for estimating
comprises: an optical lens system (10, 200) comprising
a stage or flow cell (14, 104) adapted to receive a
sample (120) of said fluid; a light source (12) for
focusing a light beam (13, 100) onto said sample
(120); means for directing said light beam along a
plurality of path lengths within a predetermined area
of said sample;means for detecting light transmitted
through said sample along each said path length; means
for quantifying an intensity of said transmitted
light; and means for correlating said quantified
transmitted light to a concentration of said
inhomogeneities in said sample. 9. The system of claim
7, wherein the means for determining a fouling
potential determines PV of said tar byproduct. 10. The
system of claim 8, wherein said stage or flow cell
(14, 104) is adapted to receive multiple samples
comprising aliphatic compounds, said system further
comprising means for characterizing said concentration
as a function of an amount of said aliphatic compounds
so as to calculate a peptization value (PV) of said
samples. 


