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& a DPP-1V inhibitor and a gastrin compound provides beneficial effects, in particular sustained beneficial effects, in the prevention
N and/or treatment of conditions and/or diseases for which either a DPP-TV inhibitor or a gastrin compound have been demonstrated
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Title: Combined Use of DPP-1V inhibitors and Gastrin Compounds
FIELD OF THE INVENTION

The invention relates generally to compositions, conjugates, and methods comprising a
dipeptidylpeptidase-1V (DPP-IV) inhibitor and a gastrin compound, and uses thereof, In particular, the invention
relates to a combination, (e.g., a combined preparation or pharmaceutical composition) which comprises a DPP-
IV inhibitor and a gastrin compound for simultaneous, separate or sequential use, especially in the prevention,
delay of progression or treatment of conditions for which either a DPP-IV inhibitor or gastrin compound have a
therapeutic effect; the use of such combination for the preparation of a pharmaceutical composition for the
prevention, delay of progression or treatment of such conditions; and, a method of prevention, delay of

progression or treatment of such conditions.
BACKGROUND OF THE INVENTION

Non-insulin dependent diabetes mellitus or (type 2 diabetes) is characterized by increased peripheral
insulin resistance and abnormal insulin secretion. Glucose, amino-acids and gastrointestinal peptides are known
to stimulate insulin secretion. Inhibitors of the dipeptidylpeptidase-1V (DPP-IV) enzyme are under investigation
as drugs that may be useful in the treatment of diabetes, and particularly Type 2 diabetes. DPP-IV acts in vivo by
inactivating incretins such as glucagon like peptide-1 (GLP- 1) and gastric inhibitory peptide (GIP). GLP-1 and
GIP are produced when food is consumed and they stimulate production of insulin. Inhibition of DPP-IV leads to
decreased inactivation of the incretins, resulting in increased effectiveness of the incretins to stimulate insulin.

Inhibition of DPP-1V therefore results in increased levels of serum insulin in a subject.
SUMMARY OF THE INVENTION

Disclosed herein is the combination of a DPP-IV inhibitor and a gastrin compound for use in the
prevention and/or treatment of conditions and/or diseases for which either a DPP-IV inhibitor or a gastrin
compound have a therapeutic effect, including but not limited to diabetes, more particularly Type II diabetes
mellitus, conditions of impaired glucose tolerance (IGT), conditions of impaired fasting plasma glucose,
metabolic acidosis, ketosis, arthritis, hypertension, chronic heart failure, fluid retentive states, obesity, metabolic
syndrome obesity, dyslipidemia, osteoporosis, and related diseases and disorders. Combinations of a DPP-IV
inhibitor and a gastrin compound may be selected to provide additive effects or greater than additive effects, 1.e.
synergistic effects.

The therapeutic strategy of the present invention relates to the modification of muitiple
pathophysiological processes using innovative combinations of compounds that have distinct complementary,
additive or synergistic mechanisms of action to provide safe and effective treatments for conditions and/or
diseases disclosed herein. Compositions, conjugates, or methods comprising at least one DPP-1V inhibitor and at
least one gastrin compound employing different mechanisms to achieve maximum therapeutic efficacy, may
improve tolerance to the therapy with a reduced risk of side effects that may result from higher doses or longer
term monotherapies (i.e. therapies with each compound alone). A composition, conjugate, or method of the
invention may permit the use of lower doses of one or both compounds with reduced adverse toxic effects of
each compound. A suboptimal dosage may provide an increased margin of safety, and may also reduce the cost
of a drug necessary to achieve prophylaxis and therapy. In certain aspects of the invention, the increased

convenience of a single combination dosage unit may result in enhanced compliance. Other advantages of a
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composition, conjugate, or combination therapy may include higher stability towards degradation and
metabolism, longer duration of action, and/or longer duration of action or effectiveness at particularly low doses.

Broadly stated, the invention relates to compositions, conjugates, and methods for the prevention and/or
{reatment of a condition and/or discase comprising at least one DPP-1V inhibitor and at least one gastrin
compound.

In an aspect, the invention relates to compositions, conjugates, and methods tor the prevention and/or
treatment of a condition and/or disease disclosed herein comprising a therapeutically effective amount of at least
one DPP-IV inhibitor and at least one gastrin compound that provide one or more beneficial effects.

In an aspect, the invention relates to compositions, conjugates, and methods for the prevention and/or
treatment of diabetes in a subject receiving insulin comprising therapeutically effective amounts of at least one
DPP-1V inhibitor and at least one gastrin compound that provide one or more beneficial effects.

A composition, conjugate, or method of the invention may provide beneficial effects in particular
sustained beneficial effects following treatment or termination of treatment. Beneficial effects may be evidenced
by increased C-peptide production, increases in pancreatic insulin production, and/or about normal blood glucose
levels compared with a DPP-IV inhibitor or gastrin compound alone.

In an aspect, the invention contemplates a composition, preferably a pharmaceutical composition,
comprising therapeutically effective amounts of at least one DPP-1V inhibitor and at least one gastrin compound.
In another aspect the invention provides a pharmaceutical composition comprising at least one DPP-1V inhibitor
and at least one gastrin compound that provide beneficial effects, preferably sustained beneficial etfects,
following treatment. A pharmaceutical composition may optionally comprise a pharmaceutically acceptable
carrier, excipient, or vehicle.

In another aspect, the invention relates to a combination, such as a combined preparation or
pharmaceutical composition, comprising at least one DPP-1V inhibitor and at least one gastrin compound, and at
least one additional pharmaceutically acceptable carrier, excipient, or vehicle.

The invention also contemplates a pharmaceutical composition in separate containers and intended for
simultaneous or sequential administration preferably to provide beneficial effects, more preferably sustained
beneficial effects, comprising a DPP-IV inhibitor and a gastrin compound, both optionally together with
pharmaceutically acceptable carriers, excipients, or vehicles.

The invention further contemplates a conjugate comprising a DPP-IV nhibitor interacting with or
linked to a gastrin compound preferably to provide beneficial effects, more preferably sustained beneficial
ettects.

In an aspect the invention relates to a medicinal combination of active principles, having, jointly, a
complementary and/or synergistic action, this being for the treatment of diabetes, in particular of Type I diabetes.

In an aspect the invention relates to a medicinal combination of active principles, having, jointly, a
complementary and/or synergistic action, this being for the treatment of diabetes, in particular of Type II
diabetes.

The invention still further contemplates methods for preparing compositions and conjugates of the
invention that result in compositions and conjugates preferably with beneficial effects, more preferably sustamed

beneficial effects.
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In an aspect of the invention, a method is provided for preparing a stable pharmaceutical composition of
a DPP-1V inhibitor and a gastrin compound preferably adapted to provide beneficial effects, more preferably
sustained beneficial effects, following treatment, comprising preparing a composition comprising the DPP-IV
inhibitor, a gastrin compound, and a pharmaceuntically acceptable carrier, excipient, or vehicle preferably

5  effective to physically stabilize the DPP-1V inhibitor.

In another aspect of the invention, a method is provided for preparing a stable pharmaceutical
composition of a DPP-IV inhibitor comprising mixing a DPP-IV inhibitor, a gastrin compound, and a
pharmaceutically acceptable carrier, excipient, or vehicle effective to physically stabilize the DPP-IV mnhibitor
and preferably adapted to provide beneficial effects, more preferably sustained beneficial eftects.

10 The invention relates to a combination treatment for preventing and/or treating a condition and/or
disease discussed herein in a subject comprising administering to the subject a therapeutically effective amount
of at least one DPP-1V inhibitor and a gastrin compound to preferably provide beneficial effects. In an aspect the
invention provides a combination treatment or intervention which provides sustained beneficial effects following
treatment.

15 The invention further relates to the use of a DPP-1V inhibitor and a gastrin compound, a composition, or
conjugate of the invention for preventing, and/or ameliorating disease severity, disease symptoms, and/or
periodicity of recurrence of a condition and/or disease described herein, The mvention still further relates to the
prevention and/or treatment, in a subject, of diseases and/or conditions using a DPP-IV inhibitor and a gastrin
compound, a composition, or conjugate of the imnvention.

20 In an aspect, the invention provides a method for the prevention and/or intervention of a condition
and/or disease discussed herein in a subject comprising administration of at least one DPP-IV inhibitor and at
least one gastrin compound, or a composition or conjugate of the invention. A DPP-1V inhibitor and a gastrin
compound, composition or conjugate may be directly administered to a subject or contacted with cells (e.g. stem

cells or progenitor cells) and administered to a subject.

25 The invention provides in some aspects methods for the potentiation of a gastrin compound in the

treatment of a condition and/or disease in a subject, in particular diabetes and related diseases, disorders, or
conditions, comprising co-administering at least one gastrin compound and at least one DPP-1V mnhibitor to the
subject.
The invention provides in some aspects methods for the potentiation of a DPP-1V inhibitor i the
30  treatment of a condition and/or disease in a subject, in particular diabetes and related diseases, disorders, or
conditions, comprising co-administering one or both of at least one gastrin compound and at ieast one DPP-1V
inhibitor to the subject.
In other aspects, the invention provides a method for the prevention and/or intervention of a condition
and/or disease discussed herein in a subject comprising administration of at least one DPP-1V inhibitor and at
35 least one gastrin compound to a subject in need thereof to provide beneficial effects.

In another aspect, the invention provides a method for the prevention and/or intervention of a condition

and/or disease discussed herein in a subject comprising co-administering at least one DPP-IV inhibitor and at

least one gastrin compound to a subject in need thereof.
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In a particular aspect, the invention relates to inducing islet neogenesis in a subject comprising
contacting islet precursor cells with a DPP-IV nhibtitor and a gastrin compound, composition, or conjugate of the
invention in a sufficient amount to increase proliferation of islet precursor cells in the subject thereby inducing
islet neogenesis.

In another aspect, the invention relates to a method for treating diabetes mellitus, in particular Type 1]
diabetes, In a patient in need thereof by administering a gastrin compound and a DPP-IV inhibitor or a
composifion comprising a gastrin compound and a DPP-IV inhibitor in an amount sufficient to effect
difterentiation of the patient's pancreatic islet precursor cells to mature insulin-secreting cells and/or to stimulate
msulin synthesis 1n existing islet cells.

In an embodiment, the invention relates to methods of increasing, preserving, or reducing rate of loss in
insulin secretion in a subject comprising administration of therapeutically effective amounts of a DPP-IV
inhibitor and a gastrin compound, composition, or conjugate of the invention to a subject in need thereof.

In another embodiment, the invention relates to methods of increasing, preserving, or reducing rate of
loss of 3-cell function in a subject comprising administration of therapeutically effective amounts of a DPP-IV

inhibitor and a gastrin compound, composition, or conjugate of the invention to a subject in need thereof.

In another embodiment, the invention relates to methods of increasing, preserving, or reducing rate of

loss 1n number and/or size of 3-cells 1n a subject comprising administration of therapeutically effective amounts
of a DPP-IV inhibitor and a gastrin compound, composition, or conjugate of the invention to a subject in need
thereot.

In an embodiment, the mvention relates to treatment of diseases benefiting from an increase,
preservation, or reduction in rate of loss in insulin secretion in a subject comprising administration of
therapeutically effective amounts of a DPP-1V inhibitor and a gastrin compound, composition, or conjugate of
the invention to a subject in need thereof.

In an embodiment, the invention relates to treatment of diseases benefiting from an increase,

preservation, or reduction in rate of loss of f3-cell function in a subject comprising administration of
therapeutically effective amounts of a DPP-IV inhibitor and a gastrin compound, composition, or conjugate of

the invention to a subject in need thereof.

In an embodiment, the invention relates to treatment of diseases benefiting from an increase,

preservation, or reduction 1n rate of loss in number and/or size of B-cells in a subject comprising administration
of therapeutically eftective amounts of a DPP-IV inhibitor and a gastrin compound, composition, or conjugate of
the invention to a subject in need thereof.

The invention provides methods for treating cells using a DPP-1V inhibitor and a gastrin compound, or
compositions, or conjugates of the invention. In particular, the invention relates to a method for expanding and
differentiating stem cells or progenitor cells into insulin secreting cells, enhancing proliferation of insulin

secreting cells, and/or sustaining islet cells or precursor cells. Cells may be contacted with a DPP-IV inhibitor

and a gastrin compound m culture or i a subject.
In an aspect, a method 1s provided for treating a condition and/or disease comprising administering a

DPP-1V inhibitor and a gastrin compound, a composition or conjugate of the invention, with a plurality of cells
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to a subject in need thereof preferably to thereby produce beneficial ettects, more preferably sustained beneficial
effects. In an embodiment, the compounds/composition/conjugate are administered systemically.

In another aspect, the invention provides a method for treating a subject with a condition and/or disease
discussed herem comprising contacting ex vivo a plurality of cells with a DPP-1V inhibitor and a gastrin
compound, or a composition or conjugate of the invention, optionally culturing the cells, and administering the
cells to the subject in need thereof.

Also provided in particular aspects of the invention are methods and compositions for treating diabetes
in a patient in need thereot by implanting into a diabetic patient pancreatic islet cells that have been exposed in
culture to a sufficient amount of a gastrin compound and a DPP-1V, or a composition or conjugate of the

Invention, to increase the number of pancreatic beta cells in the islets; optionally the population of pancreatic

beta cells can be grown 1n culture for a time sufficient to expand the population of 3-cells prior to transplantation.

The invention also contemplates the use of a composition comprising a combination of at least one
DPP-IV inhibitor and at least one gastrin compound for the preparation of one or more medicament for
preventing and/or treating a condition and/or disease. The invention further contemplates use of a DPP-1V
inhibitor in combination with a gastrin compound for the manufacture of a medicament for the treatment of a
condition and/or disease. Still further the imvention provides use of a DPP-1V inhibitor for the manufacture of a
medicament for the treatment of a condition and/or disease to be used in combination with a gastrin compound.

In addition the invention provides use of a DPP-IV inhibitor in combination with a gastrin compound for the
manufacture of a medicament for increasing, preserving or reducing loss of insulin secretion, loss of B-cell
function, or number and or size of $-cells in a subject.

In an aspect, the invention relates to the use of additive, complementary, or synergistically effective
amounts of at least one DPP-1V and at least one gastrin compound for the preparation of a medicament for
preventing or treating a condition and/or disease. In another aspect, the invention relates to the use of a DPP-1V
inhibitor and a gastrin compound for the preparation of a medicament which has a protracted profile of action.
The mvention additionally provides uses of a pharmaceutical composition and a conjugate of the invention in the
preparation of medicaments for the prevention and/or treatment of conditions and/or diseases. The medicaments
provide beneficial effects, preferably sustamned beneficial effects following treatment.

The invention also relates to the use of a combination or composition of the invention for the cosmetic
treatment of a subject in order to aftect a cosmetically beneficial loss of body weight, and a method of improving
the bodily appearance of a subject.

Compositions or methods described herein may optionally include other agents such as antidiabetic
compounds, immunosuppressive agents, antiobesity agents, antidiabetic agents, appetite regulating drugs,
antihypertensive agents, and agents for the treatment and/or prevention of complications resulting from or
associated with a condition and/or disease. In an aspect of the invention, the other agent 1S a PPAR compound,

and a therapeutically effective amount of a PPAR compound is administered separately or together with a DPP-

1V mhibitor and a gastrin compound.

Since the present invention relates to a method of prevention and/or treatment comprising a combination

of active agents which may be administered separately or as conjugates, the invention also provides a kit
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comprising a DPP-IV inhibitor and a gastrin compound, and a pharmaceutical composition, or conjugate of the
invention in Kit form. In an aspect, the mnvention provides a method of promoting sales of a composition or kit of
the invention comprising the pubhc distribution of information that administration of the composition or kit is
assoctated with 3-cell proliferation and/or islet neogenesis.

These and other aspects, features, and advantages of the present invention should be apparent to those
skilled in the art from the following detailed description.
DETAILED DESCRIPTION OF THE INVENTION
Glossary

The recitation of numerical ranges by endpoints herein includes all numbers and fractions subsumed

within that range (e.g. 1 to Sincludes 1, 1.5,2,2.75, 3, 3.90, 4, and 5). It is also to be understood that all numbers
and fractions thereof are presumed to be modified by the term "about.”

Further, it 1s to be understood that "a," "an," and "the" include plural referents unless the content clearly
dictates otherwise. Thus, for example, reference to “a compound" includes a mixture of two or more compounds.
Thus, the phrase “a DPP-1V inhibitor”, as used herein can also mean “one or more DPP-1V inhibitor” or “at least
one DPP-1V inhibitor”. The phrase “a gastrin compound”, as used herein can also mean “one or more gastrin
compound” or “at least one gastrin compound”.

The term “about” means plus or minus 0.1 to 50%, 5-50%, or 10-40%, preferably 10-20%, more
preferably 10% or 15%, of the number to which reference is being made.

Selected compounds described herein contain one or more asymmetric centers and may give rise to
enantiomers, diasteriomers, and other stereoisomeric forms which may be defined in terms of absolute
stereochemaistry as (R)- or (S)-. Therefore, the invention includes all such possible diasteriomers and enantiomers
as well as their racemic and optically pure forms. Optically active (R)- and (S)-isomers may be prepared using
chiral synthons or chiral reagents, or resolved using conventional techniques. When the compounds described
herein contain centers of geometric asymmetry, and unless specified otherwise, it is intended that the compounds
Include both E and A geometric 1somers. All tautomeric forms are intended to be included within the scope of the
ivention.

The terms “subject”, “indtvidual” or “patient” refer to an animal including a warm-blooded animal such
as a mammal, which 1s aftlicted with or suspected of having or being pre-disposed to a condition and/or disease
disclosed herein. Preferably, the terms refer to a human. The terms also include domestic animals bred for food,
sport, or as pets, including horses, cows, sheep, poultry, fish, pigs, cats, dogs, and zoo animals. The methods
herein for use on subjects/individuals/patients contemplate prophylactic as well as curative use. Typical subjects
for treatment include persons susceptible to, suffering from or that have suffered a condition and/or disease
discussed herein.

The term “pharmaceutically acceptable carrier, excipient, or vehicle” refers to a medium which does not

interfere with the eftectiveness or activity of an active ingredient and which is not toxic to the hosts to which it is

administered. A carrier, excipient, or vehicle includes diluents, binders, adhesives, lubricants, disintegrates,

bulking agents, wetting or emulsifying agents, pH buffering agents, and miscellaneous materials such as

absorbents that may be needed in order to prepare a particular composition. The use of such media and agents for
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an active substance 1s well known in the art. In certain aspects of the invention, a carrier, excipient, or vehicle is
selected to stabilize a DPP-1V inhibitor and/or a gastrin compound.

"Pharmaceutically acceptable salt(s)," means a salt that i1s pharmaceutically acceptable and has the
desired pharmacological properties. By pharmaceutically acceptable salts is meant those salts which are suitable
for use in contact with the tissues of a subject or patient without undue toxicity, irritation, allergic response and
the like, and are commensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts are
described for example, in S. M. Berge, et al., J. Pharmaceutical Sciences, 1977, 66:1. Suitable salts include salts
that may be formed where acidic protons in the compounds are capable of reacting with inorganic or organic
bases. Suitable inorganic salts include those formed with alkali metals, €.g. sodium and potassium, magnesium,
calcium, and aluminium. Suitable organic salts include those formed with organic bases such as the amine bases,
e.g. ethanolamine, diethanolamine, triethanolamine, tromethamine, N-methylglucamine, and the like. Suitable
salts also include acid addition salts formed with inorganic acids (e.g. hydrochloride and hydrobromic acids) and
organic acids (e.g. acetic acid, citric acid, maleic acid, and the alkane- and arene-sulfonic acids such as
methanesulfonic acid and benezenesulfonic acid). When there are two acidic groups present, a pharmaceutically
acceptable salt may be a mono-acid-mono-salt or a di-salt; and similarly where there are more than two acidic
groups present, some or all of such groups can be salified.

The terms “preventing and/or treating”, “prevention and/or treatment”, or “prevention and/or
intervention” refer to the administration to a subject of biologically active agents either before or after onset of a
condition and/or disease. A treatment may be either performed in an acute or chronic way. In particular,
prevention includes the management and care of a subject at risk of developing a condition and/or disease
discussed herein prior to the clinical onset of the condition and/or disease. Treatment or intervention refers to the
management and care of a subject at diagnosis or later. An objective of prevention, treatment, or intervention 1s
to combat the condition and/or disease and includes administration of the acttve compounds to prevent or delay
the onset of the symptoms or complications, or alleviating the symptoms or complications, or eliminating or
partially eliminating the condition and/or disease.

A “beneficial effect” refers to an effect of a combination of a DPP-1V inhibitor and a gastrin compound,
or composition or conjugate thereof, that differs or is greater than the etfect of either of the compounds alone.
The beneficial effect includes favorable pharmacological and/or therapeutic effects, and improved
pharmacokinetic properties and/or biological activity. A beneficial effect may be a complementary effect, an
additive effect or synergistic effect. In preferred embodiments of the invention, beneficial effects include but are
not limited to the following: reduced or absent islet inflammation, decreased disease progression, increased
survival, or elimination or partial elimination of a condition and/or disease. In a more preferred embodiment, the
beneficial effect is a “sustained beneficial effect” where the beneficial effect 1s sustained for a prolonged period
of time after termination of treatment. In an embodiment, one or more of the aforementioned effects are sustatned

for a prolonged period of time after termination of treatment. A beneficial effect may be sustained for at least
about 2. 4, 6, 8, 10, 2 to 4 weeks, 2 to 6 weeks, 2 to 8 weeks, 2 to 12 weeks, 2 to 24 weeks, 2 weeks to 12

months, and 2 weeks to 18 months following treatment. The period of time a beneficial effect is sustained may
correlate with the duration and timing of the treatment. A subject may be treated continuously tor about 2 to 8

weeks, 2 to 12 weeks, 2 to 16 weeks, 2 weeks to 6 months, 2 weeks to 12 months, or periodically. A sustained
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beneficial effect may manifest as one or more of increased C-peptide production, increased pancreatic insulin
production, about normal or low blood glucose levels for a prolonged period following treatment, increased beta
cell production and/or inhibition of programmed cell death (apoptosis), or reduction in insulin use 1n a subject.

The beneficial effect may be a statistically significant etfect in terms of statistical analysis of an effect
of the two compounds versus the effects of each of the compounds. “Statistically significant” or “significantly
different” effects or levels with two compounds compared with each compound alone may represent levels that
are higher or lower than a standard. In embodiments of the invention, the difference may be 1.5,2,3,4,5,0r 6
times higher or lower compared with the eftect obtained with each compound alone.

An “additive effect” of a DPP-IV inhibitor and a gastrin compound refers to an effect that 1s equal to the
sum of the effects of the two individual compounds

A “synergistic effect” of a DPP-IV inhibitor and a gastrin compound refers to an effect that is greater
than the additive effect which results from the sum of the effects of the two individual compounds.

“Combination treatment”, “combination therapy”, and “administering in combination” are used
interchangeably herein and mean that the active ingredients are administered concurrently to a patient being
treated. When administered in combination each component may be administered at the same time, or
sequentially in any order at different points in time. Therefore, each component may be administered separately,
but sufficiently close in time to provide the desired effect, in particular a beneficial, more particularly an additive,
or synergistic effect. The first compound may be administered in a regimen which additionally comprises
treatment with the second compound. In certain embodiments, the term refers to administration of a DPP-1V
inhibitor and a gastrin compound to a patient within one year, including separate administration of two
medicaments each containing one of the compounds as well as simultaneous administration whether or not the
two compounds are combined in one formulation or whether they are two separate formulations.

A “medicament” refers to a pharmaceutical composition suitable for administration of a
pharmaceutically active compound(s) (e.g. a DPP-1V inhibitor and/or a gastrin compound) to a patient.

“Therapeutically effective amount” relates to the amount or dose of active compounds (e.g. DPP-IV
inhibitor or gastrin compound), compositions or conjugates of the invention that will lead to one or more desired
beneficial effects, preferably one or more sustained beneficial effects. A “therapeutically ettective amount” can
provide a dosage which is sufficient in order for prevention and/or treatment of a subject to be effective
compared with no treatment.

“Synergistically effective amount” relates to the amount, dosage, or dose of active compounds (e.g.
DPP-1V inhibitor and gastrin compound), compositions or conjugates of the invention that will provide a
synergistic effect, in particular a synergistic beneficial etfect.

The expression “complementary action” or “complementary effect” refers to the pharmacological action
of one, two or more different compounds making it possible to act on the same pathology via different

pharmacological mechanisms, for example the combined use of at least one DPP-IV inhibitor and at least one

gastrin compound.

The term "potentiation" refers to an increase of a corresponding pharmacological activity or therapeutic

effect. Potentiation of one component of a combination or composition of the present invention by co-
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administration of the other components according to the present invention means that an etfect i1s being achieved
that 1s greater than that achieved with one component alone. '

“Suboptimal dose” or “suboptimal dosage” refers to an amount, dose or dosage of an active compound
which is less than the optimal amount, dose or dosage for that compound when used in monotherapy.

The terms “associated”, “linked”, “interact”, “interaction”, or “interacting”’ refer to any physical
association between molecules. The terms preferably refer to a stable association between two molecules due to,
for example, electrostatic, hydrophobic, ionic, hydrogen-bond interactions, or covalent interactions.

In the present context, a “DPP-1V inhibitor” is an antagonist of a dipeptidylpeptidase-1V (DPP-IV) or
another member of the family of serine peptidases that includes quiescent cell proline dipeptidase, DPP8, and
DPP9. A DPP-IV inhibitor may exhibit inhibition of the enzymatic activity of DPP IV and functionally related
enzymes, such as from 1-100% inhibition, and especially preserve the action of substrate molecules, including
but not limited to GLP-1, GIP, peptide histidine methionine, and other similar molecules. A DPP IV inhibitor
may indirectly affect the levels of GLP-1 (Hughes, T. et al., 2002, Am I Diabetes Assoc Abstract 272) by
inhibiting an enzyme involved in its integrity. A DPP-1V inhibitor can be a peptide or a non-peptide compound;
in particular the DPP- IV mhibitor is a non-peptide compound.

The term “DPP-1V inhibitor” is also intended to comprise active metabolites and prodrugs of'a DPP-1V
inhibitor, such as active metabolites and prodrugs of DPP-IV inhibitors. A "metabolite” refers to an active
derivative of a DPP-IV inhibitor produced when the DPP-IV inhibitor is metabolized. A "prodrug” reters to a
compound that is either metabolized to a DPP-IV inhibitor or is metabolized to the same metabolite(s) as a DPP-
IV inhibitor. The inhibitors also include corresponding stereoisomers as well as polymorphs, e.g., crystal
modifications.

Representative DPP-1V inhibitors are listed in Table 1. DPP-1V inhibitors are in each case generically
and specifically disclosed in the referenced patent document or publication. Any of the substances disclosed in
the patent documents and publications referenced in Table 1 (and the documents referenced therein) is
considered potentially useful as DPP-IV inhibitors to be used in carrying out the present invention.

Specific examples of DPP-IV inhibitors include, but are not limited to, dipeptide derivatives or
dipeptide mimetics such as alanine-pyrrolidide, isoleucine-thiazolidide, and the pseudosubstrate N-valyl prolyl,
O-benzoyl hydroxylamine.

In particular aspects of the invention, the DPP-IV inhibitor is Sitagliptin (Januvia®) [Merck & Co.},
Vildagliptin (LAF 237,Galvus®) [Novartis], PSN9301, Saxagliptin (BMS-477118) [Bristol Myers Squibb], N-
(N’-substituted glycyl)-2-cyanopyrrolidines, L-threo-isoleucyl thiazolidine, L-allo-isoleucyl thiazolidine, L-
threo-isoleucy! pyrrolidine, isoleucine thiazolidide, valine purrolidide, NVP-DPP738 (Novartis, Cambridge,
MA), P32/98 (Probiodrug AG, Halle, Germany), P93/01 (Probiodrug), and L-allo-isoleucyl pyrrolidine described
in U.S. Pat. No. 6,001,155, WO 99/61431, WO 99/67278, WO 99/67279, DE 198 34 591, WO 97/40832, DE
196 16 486 C,, WO 98/19998, WO 00/07617, WO 99/38501, and WO 99/46272, and US20050222221, and
optionally in any case pharmaceutical salts thereot.

Particular DPP-1V inhibitors for the combinations, uses, methods, and kits of the present invention are
1-{2-[(5-cyanopyridin-2-yl) amino]ethylamino}acetyl-2 (S)- cyano-pyrrolidine dihydrochloride (DPP723),
especially the dihydrochloride thereof; (S)-1-[(3- hydroxy-1-adamantyl)amino]acetyl-2-cyano-pyrrolidine
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(Vildagliptin Galvus®, LAF237); L-threo-isoleucy! thiazolidine (compound code according to Probiodrug:
P32/98); MK-0431; GSK23A; Sitagliptin (Januvia®) [Merck & Co.], Saxagliptin (BMS-477118) [Bristol
Myers Squibb]; 3-(aminomethyl)-2-isobuthyl-1-ox0-4-phenyl-1,2-dihydro-6-isoquinoline carboxamide and 2-
{[3-(aminomethyl)-2-isobuthyl-4-phenyl-1-0x0-1,2-dihydro-6- isoquinolylJoxy} acetamide and optionally in any
case pharmaceutical salts thereof.

In an aspect of the invention, the DPP-1V inhibitor is Sitagliptin (Januvia®) [Merck & Co.J.

In one aspect of the invention, the DPP-1V inhibitor is valine-pyrrolidide.

In another aspect of the present invention, the DPP-IV inhibitor is 3-(L-Isoleucyl) thiazolidine
(isoleucine-thiazolidide).

In another aspect of the present invention, the DPP-1V inhibitor is 1-[2-[5-cyanopyridin-2-yl)
amino]ethylaminolacetyl-2-cyano-(S)-pyrrolidine (NVP-DPP728).

In another aspect of the present invention, the DPP-1V inhibitor is 3(R)-Amino-1-[3-(trifluoromethyl)-
5,6,7.8-tetrahydro[ 1,2, 4]triazolo[4,3-a]pyrazin-7-y1}-4-(2,4,5-trifluorophenyl)butan-1-one (MK-0431).

In another aspect of the present invention, the DPP-1V inhibitor is (1S,3S,55)-2-{2(S)-Amino-2-(3-
hydroxyadamantan-1-yl)acetyl}-2-azabicyclo[3.1.0}hexane-3-carbonitrile (Saxagliptin, BMS-477118).

In another aspect of the present invention, the DPP-IV inhibitor is [1-[2(S)-Amino-3-
methylbutyryl]pyrrolidin-2(R)-yl]boronic acid (PT-100).

In another aspect of the present invention, the DPP-1V inhibitor is GSK-823093; PSN-9301; T-6666;
SYR-322: SYR-619; CR-14023; CR-14025; CR-14240; CR-13651; NNC-72-2138; NN-7201; PHX-1149; PHX-
1004: SNT-189379; GRC-8087; PT-630; SK-0403; GSK-825964; TS-021; GRC-8200; GRC-8116;0r FE107542.

In one aspect of the present invention, the DPP-IV inhibitor is (1-[B-hydroxy-1-
adamantyl)amino]acetyl]-2-cyano-(S)-pyrrolidine (Vildagliptin, Galvus®, LAF237).

In an aspect of the present invention, the DPP-IV inhibitor is not a dipeptide derivative.

In an aspect of the present invention, the DPP-1V inhibitor is not a dipeptide mimetic.

In an aspect of the present invention, the DPP-IV inhibitor is not identical to valine-pyrrolidide.

In an aspect of the present invention, the DPP-1V inhibitor is not identical to alanine-pyrrolidide.

In an aspect of the present invention, the DPP-IV inhibitor is not identical to 3-(L-
Isolencylthiazolidine (isoleucine-thiazolidide). .

In an aspect of the present invention, the DPP-IV inhibitor is not identical to N-valyl propyl,O-
benzoyl hydroxylamine.

In an aspect of the present invention, the DPP-1V inhibitor is not identical to 1-[[[2-{(5-
cyanopyridin-2-yl)amino]ethylJamino]acetyl]-2-cyano-(S)-pyrrolidine (NVP-DPP728).

In an aspect of the present invention, the DPP-1V inhibitor is not identical to 3(R)-Amino-1-{3-
(trifluoromethyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a]pyrazin-7-yl}-4-(2,4,5-trifluorophenyl)butan-1 -an
(MK-0431). '

In an aspect of the present invention, the DPP-1V inhibitor is not identical to (1-[[3-hydroxy-1-
adamantyl)aminolacetyl]-2-cyano-(S)-pyrrolidine (Vildagliptin, Galvus®, LAF237).

In an aspect of the present invention, the DPP-IV inhibitor is not identical to (18,3S,58)-2-[2(S)-
Amino-2-(3-hydroxyadamantan-1-yl)acetyl]-2-azabicyclo[3.1.0]hexane-3-carbonitrile (BMS-477118).
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In an aspect of the present invention, the DPP-IV inhibitor is not identical to {1-[{2(S)-Amino-3-
methylbutyryl]pyrrolidin-2(R)-yl}boronic acid (PT-100).

In an aspect of the present invention, the DPP-IV inhibitor is not identical to one or more of GSK-
823093; PSN-9301; T-6666; SYR-322; SYR-619; CR-14023; CR-14025; CR-14240; CR-13651; NNC-72-
2138; NN-7201; PHX-1149; PHX-1004; SNT-189379;GRC-8087; PT-630; SK-0403; GSK-825964; 18S-
021; GRC-8200; GRC-8116, and FE107542.

In an aspect of the present invention, any one or more DPP-IV inhibitor may be excluded from any
embodiment of the present invention. A DPP-IV inhibitor can be selected that has an ICs; of less than about 10
uM, less than about 1 uM, less than about 100 nM, less than about 75 nM, less than about 50 nM, less than about
25 nM, less than about 20 nM, less than about 15 nM, less than about 10 nM, less than about 5 nM, less than
about 4 nM, less than about 3 nM, less than about 2 nM, or less than about 1 nM. In an embodiment, a DPP-IV
inhibitor is selected that has an IC, of less than about 50 nM, less than about 25 nM, less than about 20 nM, less
than about 15 nM, less than about 10 nM, less than about 5 nM, less than about 4 nM, less than about 3 nM, less
than about 2 nM, or less than about 1 nM. In an aspect of the present invention, a selective DPP-IV mhibitor 1s
utilized that has a selectivity for human plasma DPP-IV over one or more of PPCE, DPP-II, DPP-8 and DPP-9 of
at least about 10-fold, more preferably of at least about 100-fold, and most preferably of at least about 1000-
fold. In an aspect of the present invention, the DPP-IV inhibitor is orally active. In particular aspects of the
invention, the DPP-IV inhibitor is an inhibitor of human DPP-1V.

DPP-IV inhibitors can be prepared by a variety of methods known in the art.

The term "substantial similarity" or “substantial sequence similarity," when referring to a nucleic acid or
fragment thereof, or polypeptide indicates that, when optimally aligned with another nucleic acid or fragment or
polypeptide there is a percent sequence identity in at least about 50%, more preferably 60% of the nucleotide
bases or amino acid residues, usually at least about 70%, more usually at least about 80%, preferably at least
about 90%, and more preferably at least about 95-98% of the nucleotide bases or amino acid residues, as
measured by any well-known algorithm of sequence identity, such as FASTA, BLAST or Gap.

“Percent sequence identity” refers to the percentage of amino acid residues or nucleotides in a candidate
sequence that are identical with the amino acid residues in a polypeptide or nucleic acid sequence, after aligning
the sequences and introducing gaps, if necessary, to achieve the maximum percent sequence identity, and not
considering any conservative substitutions as part of the sequence identity. Alignment for purposes of
determining percent amino acid or nucleic acid sequence identity can be achieved in various conventional ways,
for instance, using publicly available computer software including the GCG program package (Devereux J. etal.,
Nucleic Acids Research 12(1): 387, 1984); BLASTP, BLASTN, and FASTA, Gap or Bestfit (Wisconsin Package
Version 10.0, Genetics Computer Group (C4CG), Madison, Wisconsin; Pearson, Methods Enzymol. 183: 63-98,
1990: Pearson, Methods Mol. Bio. 276: 71-84, 1998). The BLAST programs are publicly availabie from NCBI

and other sources (BLAST Manual, Altschul, S. et al. NCBI NLM NIH Bethesda, Md. 20894; Altschul, S. et al.
J. Mol. Biol. 215: 403-410, 1990). Skilled artisans can determine appropriate parameters for measuring

alignment, including any algorithms needed to achieve maximal alignment over the full length of the sequences
being compared. Methods to determine identity and similarity are codified in publicly available computer

programs.
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An “analog” refers to a polypeptide wherein one or more amino acid residues of a parent or wild-type
polypeptide have been substituted by another amino acid residue, one or more amino acid residues of a parent or
wild-type polypeptide have been inverted, one or more amino acid residues of the parent or wild-type

polypeptide have been deleted, and/or one or more amino acid residues have been added to the parent or wild-

type polypeptide. Such an addition, substitution, deletion, and/or inversion may be at either of the N-terminal or
C-terminal end or within the parent or wild-type polypeptide, or a combination thereof. Typically "an analog" 1s a
peptide wherein 6 or less amino acids have been substituted and/or added and/or deleted from the parent or wild-
type peptide, more preferably a peptide wherein 3 or less amino acids have been substituted and/or added and/or
deleted from the parent or wild-type polypeptide, and most preferably, a peptide wherein one amino acid has been
substituted and/or added and/or deleted from the parent or wild-type polypeptide.

Mutations may be introduced into a polypeptide by standard methods, such as site-directed mutagenesis
and PCR-mediated mutagenesis. Conservative substitutions can be made at one or more predicted non-essential
amino acid residues. A “conservative amino acid substitution” is one in which an amino acid residue 1s replaced
with an amino acid residue with a similar side chain. Amino acids with similar side chains are known in the art
and include amino acids with basic side chains (e.g. Lys, Arg, His), acidic side chains (e.g. Asp, Glu), uncharged
polar side chains (e.g. Gly, Asp, Glu, Ser, Thr, Tyr and Cys), nonpolar side chains (e.g. Ala, Val, Leu, Iso, Pro,
Trp), beta-branched side chains (e.g. Thr, Val, Iso), and aromatic side chains (e.g. Tyr, Phe, Trp, His). Mutations
can also be introduced randomly along part or all of the native sequence, for example, by saturation mutagenesis.
Following mutagenesis the variant polypeptide can be recombinantly expressed.

A “derivative” refers to a polypeptide in which one or more of the amino acid residues of a parent
polypeptide have been chemically modified. Derivatives may be obtained by chemically modifying one or more
amino acid residues of the parent polypeptide or analog thereof, for instance by alkylation, acylation,
slycosylation, pegylation, ester formation, deamidation, amide formation, or by introducing a lipophilic
functionality.

A "chimeric polypeptide" comprises all or part (preferably biologically active) of a selected polypeptide
operably linked to a heterologous polypeptide (i.e., a polypeptide other than the selected polypeptide). Within the
fusion polypeptide, the term "operably linked" is intended to indicate that a selected polypeptide and the
heterologous polypeptide are fused in-frame to each other. The heterologous polypeptide can be fused to the N-
terminus or C-terminus of a selected polypeptide. Chimeric and fusion proteins can be produced by standard
recombinant DNA techniques.

A “gastrin compound" refers to any compound, including peptides and non-peptide compounds, which
fully or partially associate with and/or activate a gastrin/CCK receptor, in particular a gastrin/CCKg receptor,
and/or increase gastrin secretion.

A “gastrin/CCK receptor” refers to a member of the G-protein-coupled receptor family that displays a
characteristic binding affinity for a cholecystokinin (CCK) including without limitation CCK-8, desulfated CCK-

8, CCK-33, CCK-4, or gastrins including without limitation desulfated or sulfated gastrin-17, or pentagastrin, or
other CCK or gastrin analogues or family members. Examples of CCK/gastrin receptor proteins are CCK4 and

CCKg/gastrin receptors, in particular a CCKg/gastrin receptors.
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In aspects of the invention, a gastrin compound is selected that has a suitable ICs,, for example an ICsq
of about ~ 0.7 nM at a gastrin/CCKg receptor, as measured by methods known in the art [see Singh et al (1995) J.
Biol. Chem. 270: 8429-8438, and Kopin et al (1995) J. Biol. Chem. 270: 5019-5023 describing in vitro cell
growth assays, and receptor binding assays as described in Singh et al (1995) J. Biol. Chem. 270: 8429-8438, and
Kopin et al (1995) J. Biol. Chem. 270: 5019-5023]. A gastrin compound may also be selected based on other

criteria such as activity, half-life etc. as discussed herein.

Gastrin compounds that may be used in the present invention include without limitation one or more of
a gastrin compound including a gastrin agonist, a cholecystokinin, or a cholecytokinin agonist.

The term “gastrin compound” encompasses selected compounds that in combination with a DPP-IV
inhibitor provide at least one beneficial effect. In other aspects of the invention a gastrin compound is selected to
so that, in combination with a DPP-1V nhibitor, neogenesis of insulin-producing pancreatic islet cells is induced.
In a further aspect the term includes any gastrin compound that demonstrates additive, synergistic, or
complementary activity with a DPP-1V inhibitor.

The term includes analogs, derivatives, fragments and modifications of a wild-type gastrin and chimeric
polypeptides comprising gastrin. In aspects of the invention a gastrin compound includes a polypeptide that
shares substantial sequence similarity with a mammalian gastrin and possesses some or all of the biological
activity of a mammalian gastrin. In certain aspects, a gastrin compound may be an active analog, fragment or
other modification which, for example, share amino acid sequence similarity with an endogenous mammalian
gastrin, for example, share 60%, 70%, 80%, 90%, 95%, 98%, or 99% identity.

Gastrin compounds may be synthesized by chemical synthesis using techniques well known in the
chemistry of proteins such as solid phase synthesis (Merrifield, 1964, J. Am. Chem. Assoc. §5:2149-2154) or
synthesis in homogenous solution (Houbenweyl, 1987, Methods of Organic Chemistry, ed. E. Wansch, Vol. 151
and II, Thieme, Stuttgart). The synthesis may be performed using manual procedures or by automation.
Automated synthesis may be carried out, for example, using an Applied Biosystems 43 1A peptide synthesizer
(Perkin Elmer). Gastrin compounds may also be obtained from commercial sources. For example, synthetic
human gastrin 17 with methionine or leucine at position 15 is available from Bachem AG, Bubendorf,
(Switzerland), and from Research Plus Inc (New Jersey, USA).

A “gastrin compound” includes, without limitation, the various forms of gastrin, such as gastrin 71
(Accesston Nos. AAH69762 and NP_000796), gastrin 52, gastrin 34 (big gastrin), gastrin 17 (little gastrin),
gastrin 14, and gastrin 8 (mini gastrin), pentagastrin, tetragastrin, and fragments, analogs, and derivatives thereof.
Sequences for gastrins including big gastrin-34 (Bonato et al, 1986, Life Science 39:959) and small gastrin-17
(Bentley et al (1966) Nature 209:583) are known in the art, and some are shown in SEQ ID NOs. 1 to 9. In
particular, sequences for gastrins include gastrin 71 of SEQ ID NO. 5, gastrin 52 of SEQ ID NO. 6, gastrin 34
(b1g gastrin) of SEQ ID NO. 1 or 2, gastrin 17 (little gastrin) of SEQ ID NO. 3 or 4, gastrin 14 of SEQ IDNO.7,
and gastrin 6 of SEQ ID NO. 8 or 9. Gastrin-34 is essentially an extension of an amino acid sequence at the N-
terminal end of gastrin-17. Big gastrin is cleaved in vivo to release gastrin-17. Glp at the N-terminal end of a
gastrin 18 pyroglutamate, which 1s a naturally cyclized form of glutamate. In various embodiments, where

cysteine or lysine 1s added to a terminus of gastrin having a pyroglutamate, the pyroglutamate is replaced with a

glutamate, or the pyroglutamate is deleted. A gastrin 34 or gastrin 17 may be used in the invention where there is
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a methionine or a leucine at position 13, as shown in SEQ ID NOs: 1-4 herein.

Examples of gastrin compounds that may be used in the present mvention include the compounds
disclosed in U.S. Patent No. 6,288,301. In some applications of the invention, a gastrin compound may be
selected that is a peptide or non-peptide agonist or partial agonist of the gastrin receptor such as A71378 (Lin et
al., Am. J. Physiol. 258 (4 Pt 1): G648, 1990).

In some applications of the invention, a gastrin compound may be selected that is a gastrin/CCK
receptor ligand including but not limited to cholecystokinin (CCK) such as CCK 58, CCK 33, CCK 22, CCK 12
and CCK 8; and the like. In general, gastrin/CCK receptor ligands share a carboxy terminal sequence Trp-Met-
Asp-Phe-amide.

A “gastrin compound” includes a modified form of a gastrin, including but not limited to a modified
form of gastrin 71 {SEQ ID NO. 5], gastrin 52 [SEQ ID NO. 6], gastrin 34 (big gastrin) {[SEQ ID NO. 1 or 2],
gastrin 17 (little gastrin) [SEQ ID NO. 3 or 14], gastrin 14 [SEQ ID NO. 7}, gastrin 8, gastrin 6 [SEQ ID NO.8},
pentagastrin, and tetragastrin. A modified gastrin preferably comprises TrpMetAspPhe-NH, [SEQ ID NO. 13} or
TrpLeuAspPhe-NH, [SEQ ID NO.14].

In aspects of the invention a modified gastrin comprises at least amino acids 1-34, 18-34 or 29-34 of
SEQ ID NO. 1 or 2, or amino acids 1-17, 2-17, 12-17, or 14-17 of SEQ ID NO. 3 or 4.

A gastrin compound used in aspects of the methods, compositions, and conjugates of the invention may
comprise gastrin 17 and analogs and derivatives thereof. In particular aspects, the gastrin compound is synthetic
human gastrin 1 having 17 amino acid residues with a Leu residue at amino acid position 15 [SEQ 1D NO. 4].

A gastrin compound used in the methods, compositions and conjugates of the invention may comprise
eastrin 34 and analogs and derivatives thereof. In particular aspects, the gastrin compound is a synthetic human
gastrin 34 with methionine or leucine at position 32 [SEQ ID NO. 1 or 2].

Modified gastrin compounds for use in the present invention comprise the moditied gastrin compounds
described in PCT/CA03/01778, US Serial No. 10/719,450 and U.S. Application Serial No. 60/519,933.

In particular, a modified gastrin can be a gastrin derivative or analogue comprising a mmimal sequence
of 6 amino acids (from the C-terminal end) of a gastrin, in particular amino acid residues 1 to 34, 18 to 34 or 29-
34 of SEQ ID NO: 1 or 2, or amino acid residues 1-17, 2-17, 12-17, or 14-17 of SEQ ID NO. 3 or 4, and
comprising a reactive group capable of undergoing an addition reaction. Examples of reactive groups include
without limitation thiols, alpha amino groups, epsilon amino groups, carboxyl groups or aromatic rings. A
reactive group is generally capable of linking a gastrin sequence, directly or indirectly via a crosslinking agent
and/or spacer region, to a carrier. '

A reactive group may be introduced by adding or substituting an amino acid comprising a reactive
eroup, for example by adding a cysteine or lysine. Therefore, a modified gastrin may comprise a gastrin sequence
(e.g. gastrin-34 or gastrin 17) wherein at least one reactive amino acid (e.g. cysteine or lysine) is added or
substituted. The addition of a reactive amino acid can be at a terminal region, in particular an N-terminal region.

A modified gastrin may also optionally comprise a spacer. A spacer can interact with a reactive group,
for example, an amino acid comprising a reactive group. A spacer can be one or more amino acids, peptides,
peptidomimetics, or small organic molecules. A spacer can comprise at least one amino acid, preferably at least

two, three, four or five amino acids and in certain embodiments it is a sequence of several amino acids, including
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without limitation alanine or glycine. A spacer can comprise alternating amino acids (e.g. glycine and/or
alanine), non-alternating amino acids, a random sequence or a particular sequence. By way of example, a spacer
can be synthesized as part of, or may be chemically attached to an amino acid of a gastrin sequence.

A modified gastrin may optionally comprise a cross-linking agent. A cross-linking agent may comprise
a homobifunctional or heterobifunctional portion for interaction directly or indirectly with a gastrin, spacer
and/or a reactive group. A cross-linking agent may interact with a gastrin sequence or a spacer, or it may be

added to a reactive group at the end (in particular N-terminus) of a modified gastrin.

A cross-linking agent can be any agent that can link a gastrin sequence and a carrier directly or via a
spacer. Examples of homobifunctional crossiinking agents include without limitation amino group directed
homobifunctional cross-linking reagents such as bisimidates (e.g. methyl acetimidate-HCl), bifunctional aryl
halides (e.g. 1,5-dichloro-2,4-dinitrobenzene), bifunctional acylating agents (e.g. diisocyanates), bifunctional
sulfonyl halides (e.g. phenol-2,4-disulfonyl-chloride), bifunctional acylazides (e.g. tartryl diazide), dialdehydes
(e.g. glutaraldehyde), and diketones (¢.g. 2,5-hexanedione). Examples of heterobifunctional crosslinkers include
amino and sulfhydryl group directed bifunctional reagents (e.g. N-succinimidyl-3-(2-pyridyldithio propionate,
carboxyl and either sulfhydryl or amino group directed bifunc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>