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Method for producing a lipid particle, the lipid particle itself and its use

The current invention is in the field of lipoproteins and lipid particles. It is reported
herein a method for producing a lipid particle comprising an apolipoprotein, a
phosphatidylcholine and a lipid, as well as a tetranectin-apolipoprotein A-I.

Backeround of the Invention

Plasma lipoproteins are soluble protein-lipid complexes that carry out lipid
transport and metabolism in blood. Several major classes of lipoproteins are
distinguished on the basis of their density, size, chemical compositions, and
functions. Among them high-density-lipoprotein (HDL) particles alternatively
denoted as high-density-lipid particles, are made up of several subclasses that vary
in their average molecular weight of from 180 kDa to 360 kDa. Their average lipid
and protein content is 50 % by weight of each. Phosphatidylcholine (PC) accounts
for 38 % of the total lipid followed by cholesteryl esters and small amounts of other
polar and non-polar lipids, including free cholesterol. The main protein component
is apolipoprotein A-I (Apo A-I), representing about 60 % of total protein weight in
human HDL.

Cholesterol in the human body, especially in circulating body fluids such as blood,
is not present as isolated molecule but in form of a complex with certain proteins
(lipoproteins). The major fraction of the cholesterol is complexed with low density
lipoprotein (LDL) or with high density lipoprotein (HDL). LDL particles comprise
apolipoprotein B as major proteinaceous compound whereas HDL particles
comprise apolipoprotein A-I as major proteinaceous compound.

Cholesterol taken up by HDL particles is esterified by the enzyme
lecithin-cholesterol-acyl-transferase (LCAT). The cholesterol ester has an
increased hydrophobicity and diffuses towards the core of the HDL particle. The
HDL-cholesterol-ester particle may be delivered to the liver and removed from

circulation.

HDL particles and its major polypeptide apolipoprotein A-I participate in the
reverse cholesterol transport (RCT). Therein the apolipoprotein A-I increases the
efflux of cholesterol from cells, e.g. from cells of the wall of blood vessels, the
binding of the lipid and the activation of the lecithin-cholesterol-acetyl-transferase

and thereby the elimination of cholesterol via plasmatic flow by the liver. This is an
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active transport process involving the cell membrane protein ATP-binding-
cassette-transporter-A-I (ABCA-I).

Apolipoprotein A-I and apolipoprotein-based therapeutics, e.g. reconstituted HDL
particles, were already identified in the late 70ties and early 80ties of the last
century. For apolipoprotein A-I-Milano containing lipid particles the clinical proof
(meaning significant plaque reduction in arteriosclerotic patients) could be shown.
Apolipoprotein A-I-Milano, a dimeric form of wild-type apolipoprotein A-I, was
designed according to a naturally occurring mutant of the apolipoprotein A-I
molecule. The dimer formation is enabled by the exchange of amino acid residue

173 (arginine) by cysteine allowing the formation of a disulfide bond.

In WO 2009/131704 nanostructures suitable for sequestering cholesterol and other
molecules comprising a core comprising an inorganic material are reported.
Methods for producing nanoscale bound bilayers comprising the depletion of
detergents from intermediate mixtures within about one hour of obtaining the
mixture are reported in WO 2009/097587. In WO 2006/125304 pharmaceutical
compositions for treating or preventing coronary artery disease are reported.
Compositions encoding apolipoproteins that are related to lipid metabolism and
cardiovascular disease in reported in US 2002/10142953. In WO 2005/084642 an
apoprotein-cochelate composition is reported. In WO 2007/137400 a method and
compound for the treatment of valvular stenosis is reported. Pharmaceutical
formulations, methods and dosing regimens for the treatment and prevention of

acute coronary syndromes are reported in WO 2005/041866.

In US 6,287,590 a peptide/lipid complex formation by co-lyophilization is
reported. Apolipoprotein A-I agonists and their use to treat dislipidemic disorders
is reported in US 6,037,323.

In WO 2009/097587 nanoscale bound bilayers, methods of use and production are
reported. The formulations of hydrophobic proteins in an immunogenic
composition having improved tolerability is reported in WO 2005/065708. In
WO 2006/069371 a method of plasma lipidation tom prevent, inhibit and/or reverse
atherosclerosis is reported. The formation of proteoliposomes comprising
membrane proteins is reported in FR 2 915 490.
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Summary of the Invention

Herein is reported a method for producing a lipid particle comprising a protein. It
has been found that lipid particles can be formed starting from a solution
comprising the denatured protein by rapid dilution into a solution comprising at
least one lipid and a detergent. In this step the concentration of the detergent is
reduced below the CMC. With this method a preceding naturation step can be
omitted and, thus, with the method as reported herein a faster production of lipid

particles is possible.

In one embodiment the dilution is about 1:3 (v:v) to about 1:20 (v:v).
In one embodiment the dilution is about 1:5 (v:v) to about 1:10 (v:v).
In one embodiment the dilution is about 1:5 (v:v).

In one embodiment the detergent is diluted at at least a factor of about 3. In one
embodiment the detergent is diluted at at least a factor of about 5.

One aspect as reported herein is a method for producing a lipid particle comprising
the following steps:

1) providing a first solution comprising denatured protein,

i1) adding the first solution to a second solution comprising at least one
lipid and a detergent but which does not comprise the protein, and

iii)  removing the detergent from the solution obtained in step ii) and
thereby producing a lipid particle.

In one embodiment the first solution is free of lipids.
In one embodiment the protein is a recombinantly produced protein.

In one embodiment the protein is an apolipoprotein. In another embodiment the

apolipoprotein is a purified apolipoprotein.

In one embodiment the apolipoprotein has the amino acid sequence selected from
the amino acid sequences of SEQ ID NO: 01, 02, and 04 to 52, and 66 to 67 or
comprises at least a contiguous fragment comprising at least 80 % of the amino
acid sequence of SEQ ID NO: 01, 02, and 04 to 52, and 66 and 67.
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In one embodiment the apolipoprotein has an amino acid sequence or is at least a
contiguous fragment of at least 80 % of an amino acid sequence selected from SEQ
ID NO: 01, 02, and 04 to 52, and 66 and 67.

In one embodiment the apolipoprotein is an apolipoprotein A-I. In one embodiment
the apolipoprotein A-I is human apolipoprotein A-I. In a further embodiment the
apolipoprotein is a tetranectin-apolipoprotein A-I that has the amino acid sequence
of SEQ ID NO: 01, or SEQ ID NO: 02, or SEQ ID NO: 66, or SEQ ID NO: 67.

In one embodiment the apolipoprotein has the amino acid sequence of SEQ ID
NO: 06 with a mutation selected from R151C and R197C.

In one embodiment the second solution has a volume that is at least two-times the
volume of the first solution.

In one embodiment the second solution has about 3-times to about 20-times the
volume of the first solution. In one embodiment the second solution has about

5-times to about 10-times the volume of the first solution.

In one embodiment the at least one lipid is selected from phospholipids, fatty acids
and steroid lipids.

In one embodiment the at least one lipid is at least two lipids, optionally selected
independently of each other from phospholipids, fatty acids and steroid lipids. In
another embodiment the at least one lipid is of from one to four lipids, i.e. it is
selected from the group comprising one lipid, two lipids, three lipids, and four

lipids.

In one embodiment the second solution comprises a phospholipid, a lipid, and a
detergent.

In one embodiment the second solution is consisting of a phospholipid, a lipid, a
detergent and a buffer salt.

In one embodiment the lipids are two different phospholipids. In another
embodiment the lipids are two different phosphatidylcholines. In another
embodiment the first phosphatidylcholine and the second phosphatidylcholine
differ in one or two fatty acid residues or fatty acid residue derivatives which are
esterified to the glycerol backbone of the phosphatidylcholine. In one embodiment

PCT/EP2011/064600



10

15

20

25

30

WO 2012/028524

the first phosphatidylcholine is POPC and the second phosphatidylcholine is
DPPC.

In one embodiment the detergent is selected from sugar-based detergents,
polyoxyalkylene-based detergents, bile-salt based detergents, synthetic detergents
or a combination thereof. In another embodiment the detergent is selected from

cholic acid, Zwittergent or a salt thereof.

In one embodiment of the methods as reported herein the first solution is
substantially free of lipid particles.

In one embodiment the method comprises after step ii) and prior to step iii) the
following step iia) incubating the solution obtained in step ii). In one embodiment
the incubating and/or removing is at a temperature of from 4 °C to 45 °C.

In one embodiment the polypeptide is incubated with the detergent for about
0.5 hours to about 60 hours. In one embodiment the polypeptide is incubated with
the detergent for about 0.5 hours to about 20 hours. In one embodiment the
polypeptide is incubated with the detergent for about 2 hours to about 60 hours. In
one embodiment the polypeptide is incubated with the detergent for about 12 hours
to about 20 hours. In one embodiment the polypeptide is incubated with the

detergent for about 16 hours.

In one embodiment the detergent is a detergent with a high CMC. In another
embodiment the detergent is a detergent with a CMC of at least 5 mM. In another
embodiment the detergent is a detergent with a CMC of at least 10 mM.

In one embodiment the concentration of the detergent is at least 0.5 x CMC in the

second solution.

In one embodiment the removing is by diafiltration or dialysis or adsorption. The
adsorption is in one embodiment selected from affinity or hydrophobic

chromatography. In one embodiment the removing is by dialysis.

In one embodiment the first solution has a first volume, the second solution has a
second volume, the protein in the first solution has a defined concentration, and the
lipids and the detergent in the second solution each have a defined concentration,
and in step ii) the concentration of the apolipoprotein, of the lipids and of the
detergent is changed/reduced allowing the formation of a lipid particle.

PCT/EP2011/064600
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In one embodiment the method comprises the following step:
iv)  purifying the lipid particle and thereby producing a lipid particle.

One aspect as reported herein is a lipid particle obtained by a method as reported

herein.

One aspect as reported herein is a pharmaceutical composition comprising a lipid
particle comprising apolipoprotein obtained with a method as reported herein as
well as the use of a lipid particle as reported herein for the manufacture of a

medicament for the treatment of arteriosclerosis.

Detailed Description of the Invention

Definitions

The term “apolipoprotein” denotes a protein that is comprised in a lipid or

lipoprotein particle, respectively.

The term ,,apolipoprotein A-I“ denotes an amphiphilic, helical polypeptide with
protein-lipid and protein-protein interaction properties. Apolipoprotein A-I is
synthesized by the liver and small intestine as prepro-apolipoprotein of 267 amino
acid residues which is secreted as a pro-apolipoprotein that is cleaved to the mature
polypeptide having 243 amino acid residues. Apolipoprotein A-I is consisting of 6
to 8 different amino acid repeats consisting each of 22 amino acid residues
separated by a linker moiety which is often proline, and in some cases consists of a
stretch made up of several residues. An exemplary human apolipoprotein A-I
amino acid sequence is reported in GenPept database entry NM-000039 or database
entry X00566; GenBank NP-000030.1 (gi 4557321). Of human apolipoprotein A-I
(SEQ ID NO: 06) naturally occurring variants exist, such as P27H, P27R, P28R,
R34L, GS5O0R, L84R, DI1I13E, A-A119D, DI27N, deletion of K131, K131M,
WI132R, E133K, RI51C (amino acid residue 151 is changed from Arg to Cys,
apolipoprotein A-I-Paris), E160K, E163G, P167R, L168R, E171V, P189R, R197C
(amino acid residue 173 is change from Arg to Cys, apolipoprotein A-I-Milano)
and E222K. Also included are variants that have conservative amino acid

modifications.

In one embodiment the tetranectin-apolipoprotein A-I comprises a fragment of the
cleavage site of Immunoglobulin A protease (IgA protease). The recognition sites

PCT/EP2011/064600
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known from IgA proteases comprise the following sequences with “N” denoting
the position of the cleaved bond:

Pro-Ala-Pro ¥ Ser-Pro (SEQ ID NO: 61)
Pro-Pro ¥ Ser-Pro (SEQ ID NO: 62)
Pro-Pro \ Ala-Pro (SEQ ID NO: 63)
Pro-Pro V' Thr-Pro (SEQ ID NO: 64)
Pro-Pro W Gly-Pro (SEQ ID NO: 65),

wherein the first three are more frequently chosen and cleaved.

The term ,,apolipoprotein mimic* denotes a synthetic polypeptide that mimics the
function of the respective apolipoprotein. For example an ,apolipoprotein A-I
mimic® is a synthetic polypeptide that shows comparable biological function with
respect to removal of cholesterol, i.e. reverse cholesterol efflux, as the natural
apolipoprotein A-I. In one embodiment the apolipoprotein A-I mimic comprises at
least one amphiphilic alpha-helix with positively charged amino acid residues
clustered at a hydrophobic-hydrophilic interface and negatively-charged amino acid
residues clustered at a center of a hydrophilic face. In order to mimic the function
of apolipoprotein A-I the apolipoprotein mimic comprise a repeat polypeptide of
from 15 to 29 amino acid residues, in one embodiment of 22 amino acid residues
(PVLDEFREKLNEELEALKQKLK (SEQ ID NO: 04); PVLDLFRELLNELLEAL
KQKLK (SEQ ID NO: 05)).

The term “at least one” denotes one, two, three, four, five, six, seven, eight, nine,
ten or more. The term “at least two” denotes two, three, four, five, six, seven, eight,

nine, ten or more.

The term ,,cardiovascular disease” in general denotes a disease or condition with
respect to heart or blood vessels, such as arteriosclerosis, coronary heart disease,
cerebrovascular disease, aortoiliac disease, ischemic heart disease or peripheral
vascular disease. Such a disease may not be discovered prior to an adverse event as
a result of the disease, such as myocardial infarct, stroke, angina pectoris, transient
ischemic attacks, congestive heart failure, aortic aneurysm, mostly resulting in
death of the subject.

The term "cholate" denotes 3a,7a,12a-trihydroxy-5p-cholan-24-oic acid or a salt
thereof, especially the sodium salt. The formation of lipid particles may be
performed by incubating the apolipoprotein with detergent solubilized lipids at

their respective transition temperature.
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The term “critical micelle concentration” and its abbreviation “CMC”, which can
be used interchangeably, denote the concentration of surfactants or detergents
above which individual detergent molecules (monomers) aggregate spontaneously

to micelles (micelles, round rods, lamellar structures etc.).

The term ,conservative amino acid modification“ denotes modifications of the
amino acid sequence which do not affect or alter the characteristics of the lipid
particle or the apolipoprotein according to the invention. Modifications can be
introduced by standard techniques known in the art, such as site-directed
mutagenesis and PCR-mediated mutagenesis. Conservative amino acid
modifications include ones in which the amino acid residue is replaced with an
amino acid residue having a similar side chain. Families of amino acid residues
having similar side chains have been defined in the art. These families include
amino acids with basic side chains (e.g. lysine, arginine, histidine), acidic side
chains (e.g. aspartic acid, glutamic acid), uncharged polar side chains (e.g. glycine,
asparagine, glutamine, serine, threonine, tyrosine, cysteine, tryptophan), non-polar
side chains (e.g. alanine, valine, leucine, isoleucine, proline, phenylalanine,
methionine), beta-branched side chains (e.g. threonine, valine, isoleucine), and
aromatic side chains (e.g. tyrosine, phenylalanine, tryptophan, histidine). A
“variant” protein, refers therefore herein to a molecule which differs in amino acid
sequence from a “parent” protein’s amino acid sequence by up to ten, in one
embodiment from about two to about five, additions, deletions, and/or substitutions
Amino acid sequence modifications can be performed by mutagenesis based on
molecular modeling as described by Riechmann, L., et al., Nature 332 (1988) 323-
327, and Queen, C., et al., Proc. Natl. Acad. Sci. USA 86 (1989) 10029-10033.

The term “detergent” denotes a surface active chemical substance. A “detergent” is
generally an amphiphatic molecule with a non-polar, hydrophobic part and a polar,
hydrophilic part. The term “zwitterionic detergent” denotes a surface active
chemical compound that has overall zero charge and at the same time comprises at
least one positively charged moiety and at least one negatively charged moiety. In
one embodiment the detergent is selected from sugar-based detergents,
polyoxyalkylene-based detergents, bile-salt based detergents, synthetic detergents
or a combination thereof. The term ,sugar-based detergent” denotes a detergent
selected from n-octyl-beta-D-glucopyranoside, n-nonyl-beta-D-glucopyranoside, n-
dodecyl-beta-D-maltopyranoside, or 5-cyclohexylpentyl-beta-D-maltopyranoside,
and derivatives thereof. The term ,bile-salt based detergent” denotes a detergent

selected from sodium cholate, potassium cholate, lithium cholate,

PCT/EP2011/064600
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3-[(3-chloramidopropyl) dimethylammonio]-yl-propane sulfonate (CHAPS),
3-[(3-chloramidopropyl)  dimethylammonio]-2-hydroxyl = propane  sulfonate
(CHAPSO), and derivatives thereof. The term , polyoxyalkylene-based detergent
denotes a detergent selected from Tween 20, Triton X-100, Pluronic F68, and a
derivatives thereof. The term , synthetic detergents™ denotes a detergent selected
from Zwittergent 3-6, Zwittergent 3-8, Zwittergent 3-10, Zwittergent 3-12, and
derivatives thereof.

The term ,high density lipoprotein particle” or its abbreviation ,,HDL particle®,
which can be used interchangeably, denotes a lipid-protein-complex comprising as

main proteinaceous compound apolipoprotein A-I.

The term ,immunoassay“ denotes standard solid-phase immunoassays with
monoclonal antibodies involving the formation of a complex between an antibody
adsorbed/immobilized on a solid phase (capture antibody), the antigen, and an
antibody to another epitope of the antigen conjugated with an enzyme (tracer
antibody). Thus, a sandwich is formed: solid phase-capture antibody-antigen-tracer
antibody. In the reaction catalyzed by the sandwich, the activity of the
antibody-conjugated enzyme is proportional to the antigen concentration in the
incubation medium. The standard sandwich method is also called double antigen
bridging immunoassay because capture and tracer antibodies bind to different
epitopes of the antigen. Other types of assays are radioimmunoassay, fluorescence
immunoassays and enzyme-linked immunoassays. Methods for carrying out such
assays as well as practical applications and procedures are known to a person of
skill in the art. The immunoassays can be performed as homogeneous or

heterogeneous immunoassay.

The term "increase lipid efflux" and grammatical equivalents thereof denotes an
increased level and/or rate of lipid efflux, promoting lipid efflux, enhancing lipid
efflux, facilitating lipid eftlux, upregulating lipid efflux, improving lipid efflux,
and/or augmenting lipid efflux from cells or plaques. In one embodiment, the lipid
efflux comprises efflux of phospholipid, triglyceride, cholesterol, and/or
cholesterol ester.

The term ,,DMPC* denotes the phospholipid dimyristoyl phosphatidylcholine.

The term ,DPPC“ denotes the phospholipid 1,2-di-palmitoyl-sn-glycero-3-
phosphatidylcholine also referred to as 1,2-dipalmitoyl-phosphatidylcholine.
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The term “multimer” denotes a complex consisting of two or more monomers. A
multimer is formed by non-covalent interactions between the monomers. Each
monomer comprises a multimerization domain. In one embodiment the multimer
comprises 2 or 3 monomers. In another embodiment the multimerization domains
interact via non-covalent interactions between the individual multimerization
domains comprised in each monomer. The term "multimerization domain" denotes
amino acid sequences capable of covalently or non-covalently associating two or
more monomeric molecules. A multimerization domain is capable of interacting
with multimerization domains of different, similar, or identical amino acid
sequence. In one embodiment the multimerization domain is the tetranectin
trimerising structural element or a derivative thereof that has an amino acid
sequence that is at least 68 % identical with the consensus amino acid sequence of
SEQ ID NO: 53. In one embodiment the cysteine residue at position 50 of SEQ ID
NO: 53 is substituted by a different amino acid residue, in another embodiment by
a serine residue, or a threonine residue, or a methionine residue. Polypeptides
comprising a multimerization domain can associate with one or more other
polypeptides also comprising a multimerization domain. The multimer formation
can be initiated simply by mixing the polypeptides under suitable conditions. In
another embodiment the multimerization domain has the amino acid sequence of
SEQ ID NO: 53 wherein of from 1 to 10 residues have been deleted from or added
to the N- or C-terminus of the amino acid sequence. In a further embodiment the
multimerization domain has an amino acid sequence of SEQ ID NO: 53 wherein
six or nine amino acid residues have been deleted from the N-terminus of the
amino acid sequence. In still another embodiment the multimerization domain has
an amino acid sequence of SEQ ID NO: 53 wherein the N-terminal amino acid
residue L or the N-terminal amino acid residues C and L have been deleted. In one
embodiment the multimerization domain is the tetranectin trimerising structural
element and has the amino acid sequence of SEQ ID NO: 54. The multimer is in

one embodiment a homomer.

The multimers may be homomers or heteromers, since different apolipoproteins
comprising a multimerization domain can be combined to be incorporated into the

multimer. In one embodiment the multimer is a trimeric homomer.

According to one embodiment the multimerization domain is obtained from
tetranectin. In one embodiment the multimerization domain comprises the
tetranectin trimerising structural element that has an amino acid sequence of SEQ

ID NO: 54. The trimerising effect of the tetranectin trimerising structural element is
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caused by a coiled coil structure which interacts with the coiled coil structure of
two other tetranectin trimerising structural elements to form a trimer. The
tetranectin trimerising structural element may be obtained from human tetranectin,
from rabbit tetranectin, from murine tetranectin, or from C-type lectin of shark
cartilage. In one embodiment the tetranectin trimerising structural element
comprises a sequence having at least 68 %, or at least 75 %, or at least 81 %, or at
least 87 %, or at least 92 % identity with the consensus sequence of SEQ ID NO
53.

The term “non-covalent interactions” denotes non-covalent binding forces such as
ionic interaction forces (e.g. salt bridges), non-ionic interaction forces (e.g.
hydrogen-bonds), or hydrophobic interaction forces (e.g. van-der-Waals forces or
n-stacking interactions).

The term "phase transition temperature" denotes the temperature required to induce
a change in the lipid physical state from the ordered gel phase, where the
hydrocarbon chains are fully extended and closely packed, to the disordered liquid
crystalline phase, where the hydrocarbon chains are randomly oriented and fluid.
The formation of the lipid particles may be carried out at or above the phase
transition temperature of the phospholipids / phospholipid mixtures used. The
phase transition temperature of some phosphatidylcholines and mixtures thereof are
listed in the following Table 1.

Table 1: Transition temperatures of pure phosphatidylcholines and

phosphatidylcholine mixtures.

phospholipid molar ratio |phase transition temperature
POPC 4°C(-3°C)

DPPC 41 °C

DPPC:POPC 3:1 34°C

DPPC:POPC 1:1 27°C

DPPC:POPC 1:3 18 °C

The term “phosphatidylcholine” denotes a molecule consisting of one glycerol
moiety, two carboxylic acid moieties and one phosphocholine moiety, wherein the
glycerol moiety is covalently bound to the other moieties each by a ester bond, i.e.

two carboxylic ester bonds and one phosphoric ester bond, whereby the phosphoric
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ester bond is either to the 1-hydroxyl group or the 3-hydroxyl group of the glycerol
moiety. The term “carboxylic acid moiety” denotes an organic moiety comprising
at least one acyl group (R-C(O)O). The phosphatidylcholine may be of any kind or

source. In one embodiment the phosphatidylcholine is selected from egg

phosphatidylcholine, soybean phosphatidylcholine, dipalmitoyl
phosphatidylcholine, dimyristoyl phosphatidylcholine, distearoyl
phosphatidylcholine, dilauryl phosphatidylcholine, dipalmitoyl

phosphatidylcholine, 1-myristoyl-2-palmitoyl phosphatidylcholine, 1-palmitoyl-2-
myristoyl phosphatidylcholine, 1-palmitoyl-2-stearoyl phosphatidylcholine, 1-
stearoyl-2-palmitoyl  phosphatidylcholine, dioleoyl phosphatidylcholine, 1-
palmitoyl-2-oleoyl phosphatidylcholine, 1-oleoyl-2-palmitoyl phosphatidylcholine,
and an analogues and derivatives thereof.

All phospholipids as used herein may be derived from any source, i.e. (where
appropriate) from soybean, milk, egg or even inner organs of animals excluding
humans, they may be derived from natural origin, or semi-synthetic or even fully

synthetic.

A "polypeptide" is a polymer consisting of amino acids joined by peptide bonds,
whether produced naturally or synthetically. Polypeptides of less than about 20
amino acid residues may be referred to as "peptides", whereas molecules consisting
of two or more polypeptides or comprising one polypeptide of more than 100
amino acid residues may be referred to as “proteins”. A polypeptide may also
comprise non-amino acid components, such as carbohydrate groups, metal ions, or
carboxylic acid esters. The non-amino acid components may be added by the cell,
in which the polypeptide is expressed, and may vary with the type of cell.
Polypeptides are defined herein in terms of their amino acid backbone structure or
the nucleic acid encoding the same. Additions such as carbohydrate groups are

generally not specified, but may be present nonetheless.

The term ,,POPC* denotes the phospholipid 1-palmitoyl-2-oleoyl-sn-glycero-3-
phosphatidylcholine also referred to as 1-palmitoyl-2-oleoyl-phosphatidylcholine.

The term “rapid” denotes a process that is completed within at most 10 hours. A
rapid dilution is a process in which a first solution is added to a second solution in
at most 10 hours. In one embodiment the process is completed in at most 5 hours,

in a further embodiment in at most 2 hours.

PCT/EP2011/064600
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The term “substantially free” denotes that a solution comprising a protein an one or
more lipids contains less than 5 % (w/w) lipid particles, less than 2.5 % lipid
particles, less than 1 % lipid particles, or less than 0.5 % lipid particles.

The term “variant” includes also variants of an apolipoprotein or an apolipoprotein
mimic as reported herein wherein in the variants the amino acid sequence of the
respective apolipoprotein or apolipoprotein mimic comprises one or more amino
acid substitution, addition or deletion. The modification may increase or decrease
the affinity of the apolipoprotein for an apolipoprotein receptor or an
apolipoprotein converting enzyme, or may increase the stability of the
apolipoprotein variant compared to the respective apolipoprotein, or may increase
the solubility of the apolipoprotein variant compared to the respective
apolipoprotein in aqueous solutions, or may increase the recombinant production of
the apolipoprotein variant compared to the respective apolipoprotein in/by host
cells.

Reported herein

It has been found that lipid particles and be formed directly from a solution
containing a denatured protein but no detergent and no lipid by rapid dilution into a
solution containing a detergent and at least one lipid but no protein. The generally
required naturation step can be omitted, thus, providing for more simple and robust
method for the production of lipid particles. Additionally a more homogeneous

lipid particle is formed.

Method for the production of lipid particles

Herein is reported a method for producing a lipid particle, which comprises a

protein, comprising the following steps:

1) providing a first solution comprising denatured protein,

i1) adding the first solution to a second solution, which comprises a lipid
and a detergent but no protein, i.e. which is free of the protein, and

ii1)  removing the detergent from the solution obtained in step ii) and

thereby producing a lipid particle.

In one embodiment the method for producing a lipid particle, which comprises an
apolipoprotein, comprises the following steps:

1) providing a first solution comprising denatured apolipoprotein,
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1) adding the first solution to a second solution, which comprises a lipid
and a detergent but no apolipoprotein, and

iii)  removing the detergent from the solution obtained in step ii) and
thereby producing a lipid particle.

In one embodiment the second solution has a volume that is at least two-times the

volume of the first solution.

In one embodiment the second solution has about 3-times to about 20-times the
volume of the first solution. In one embodiment the second solution has about 5-
times to about 10-times the volume of the first solution.

In one embodiment the second solution comprises at least two different lipids
independently of each other selected from phospholipids, fatty acids and steroid
lipids. In another embodiment the at least two different lipids are two different
phosphatidylcholines. In one embodiment the first phosphatidylcholine is POPC
and the second phosphatidylcholine is DPPC.

In one embodiment the detergent is selected from cholic acid, Zwittergent or a salt
thereof.

A number of different methods for the production of lipid particles from naturally
occurring or recombinantly produced polypeptides, such as e.g. apolipoprotein A-I
or delipidated apolipoprotein A-I derived from human HDL particles, have been
reported. Therein, for example, an aqueous mixture of phospholipids such as
palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine with detergents such as sodium
cholate are incubated with purified apolipoprotein A-I, wherein the apolipoprotein
A-Iis employed in native, i.e. non-denatured, form. The detergent is removed after
the formation of the lipid particle by dialysis or diafiltration.

The method as reported herein allows to refold and to lipidate completely
denatured protein in a single step. By using a method as reported herein a lipid
particle with improved product quality can be obtained, the time consuming
preconditioning of the protein can be omitted and a large scale processing for
biopharmaceutical production is possible for the first time.

The method as reported herein allows to refold and lipidate completely denatured
apolipoprotein A-I in a single step. By using a method as reported herein a lipid

particle with improved product quality can be obtained, the time consuming
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preconditioning of the apolipoprotein A-I can be omitted and a large scale
processing for biopharmaceutical production is possible for the first time.

The main points which have to be considered for the lipid particle formation
process development are 1) the requirements for biological activity, and
i1) technical requirements directed to the manufacturability of the lipid particle. For
example, for the formation of lipid particles comprising an apolipoprotein these

requirements point in opposite directions.

From a technical point of view saturated phospholipids containing carboxylic acid
moieties with a chain of 16 carbon atoms and shorter would be chosen (e.g.
dipalmitoyl-sn-glycero-3-phosphocholine, =~ DPPC;  dimyristoyl-sn-glycero-3-
phosphocholine, DMPC etc.). In contrast thereto from biological data it can be
assumed that non-saturated phospholipids containing carboxylic acid moieties with
a chain of at least 16 carbon-atoms (e.g. palmitoyl-2-oleoyl-sn-glycero-3-
phosphocholine, POPC; stearoyl-2-oleoyl-sn-glycero-3-phosphocholine, SOPC)

are more effective and non-liver toxic.

The choice of the combination of lipids determines the efficacy and liver safety of
lipid particles comprising an apolipoprotein. In in vivo studies of DMPC
containing lipid particles using rabbits it has been found that rabbits treated with
30 mg/kg showed severe side effects but survived whereas rabbits treated with 100
mg/kg died. Results clearly indicated that lipidation is needed for cholesterol
mobilization and consequently for the efficacy of the molecule (Figure 23).

In vitro functional tests confirmed that a lipid particle containing a single
phosphatidylcholine such as DPPC or POPC activate LCAT.

It was also shown that cholesterol efflux was higher for a combination of different

phospholipids.
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Table 2: Phospholipid combinations differing in their lipid composition
prepared for in vivo rabbit studies.

phospholipid
molar ratio used LCAT cholesterol
for producing substrate efflux
the lipid particle
POPC yes yes
POPC:DPPC 3:1 yes yes
POPC:DPPC 1:1 yes yes
POPC:DPPC 1:3 no yes
DPPC no yes

These results were also confirmed by in vivo data demonstrating cholesterol
mobilization for all combinations. However, for lipid particles containing only the
single phosphatidylcholine DPPC, or the combination of DPPC and sphingomyelin
(SM) an increase in liver enzymes can be determined (Figure 1).

Thus, also an aspect is a lipid particle obtained by a method as reported herein.

From the technical point of view the formation of lipid particles with pure DPPC is
more convenient compared to the formation with pure POPC. The risk of
precipitate formation is reduced by using a combination of different phospholipids.
Also the phase transition temperature of 41 °C for pure DPPC makes it easier to
prepare the lipid particle compared to pure POPC that has a phase transition
temperature of 4 °C. Also the obtained product is more homogeneous. This can be
confirmed by lipid particle analysis via SEC-MALLS, an analytical tool which also
allows the determination of the protein-lipid composition (protein-conjugate
analysis). In Figure 2 a chromatogram of samples resolved in a size-exclusion
chromatography (UV280 detection) is shown. An inhomogeniety of a sample can
be seen by the occurrence of multiple separated or semi-detached peaks.

The number of POPC molecules per apolipoprotein monomer in the lipid particle
when pure POPC is used for producing the lipid particle is in one embodiment of
from 40 to 85, in one embodiment of from 50 to 80, in one embodiment of from 54
to 75.
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The number of DPPC molecules per apolipoprotein monomer in the lipid particle
when pure DPPC is used for producing the lipid particle is in one embodiment of
from 50 to 150, in one embodiment of from 65 to 135, in one embodiment of from
76 to 123, and in one embodiment of from 86 to 102.

The number of phospholipid molecules per apolipoprotein monomer in the lipid
particle when a mixture of POPC and DPPC at a molar ratio of 1:3 is used for
producing the lipid particle is in one embodiment of from about 50 to about 120, in
one embodiment of from about 65 to about 105, and in one embodiment of from
about 72 to about 96.

The number of lipid molecules per apolipoprotein monomer in the lipid particle
when a mixture of POPC and DPPC at a molar ratio of 1:1 is used for producing
the lipid particle is in one embodiment of from 50 to 120, in one embodiment of
from 60 to 100, in one embodiment of from 71 to 92, and in one embodiment of
from 71 to 85.

The number of lipid molecules per apolipoprotein monomer in the lipid particle
when a mixture of POPC and DPPC at a molar ratio of 3:1 is used for producing
the lipid particle is in one embodiment of from 50 to 105.

The number of lipid molecules per apolipoprotein monomer in the lipid particle
when a mixture of POPC and DPPC at a molar ratio of 3:1 1s used for producing
the lipid particle is in one embodiment of from 60 to 95.

The number of lipid molecules per apolipoprotein monomer in the lipid particle
when a mixture of POPC and DPPC at a molar ratio of 3:1 is used for producing
the lipid particle is in one embodiment of from 60 to 90.

The number of lipid molecules per apolipoprotein monomer in the lipid particle
when a mixture of POPC and DPPC at a molar ratio of 3:1 is used for producing

the lipid particle is in one embodiment of from 60 to 88.

The number of lipid molecules per apolipoprotein monomer in the lipid particle
when a mixture of POPC and DPPC at a molar ratio of 3:1 is used for producing
the lipid particle is in one embodiment of from 62 to 80.

The number of lipid molecules per apolipoprotein monomer in the lipid particle
when a mixture of POPC and DPPC at a molar ratio of 3:1 is used for producing
the lipid particle is in one embodiment of from 66 to 86.
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The number of lipid molecules per apolipoprotein monomer in the lipid particle
when a mixture of POPC and DPPC at a molar ratio of 3:1 is used for producing

the lipid particle is in one embodiment of from 64 to 70.

The number of lipid molecules per apolipoprotein monomer in the lipid particle
when a mixture of POPC and DPPC at a molar ratio of 3:1 is used for producing
the lipid particle is in one embodiment about 66.

For the production of a lipid particle comprising apolipoprotein and POPC a molar
ratio of apolipoprotein to POPC in one embodiment of from 1:40 to 1:100 is
employed, in one embodiment a molar ratio of from 1:40 to 1:80 is employed, and
in one embodiment a molar ratio of about 1:60 is employed.

For the production of a lipid particle comprising apolipoprotein and DPPC a molar
ratio of apolipoprotein to DPPC in one embodiment of from 1:70 to 1:100 is
employed, in one embodiment a molar ratio of from 1:80 to 1:90 is employed, and
in one embodiment a molar ratio of about 1:80 is employed.

For the production of a lipid particle comprising apolipoprotein, POPC and DPPC a
molar ratio of apolipoprotein to POPC and DPPC with POPC and DPPC at a 1:3
molar ratio in one embodiment of from 1:60 to 1:100 is employed, in one
embodiment a molar ratio of from 1:70 to 1:90 is employed, and in one

embodiment a molar ratio of about 1:80 is employed.

For the production of a lipid particle comprising apolipoprotein, DPPC and POPC a
molar ratio of apolipoprotein to POPC and DPPC with POPC and DPPC at a 1:1
molar ratio in one embodiment of from 1:60 to 1:100 is employed, in one
embodiment a molar ratio of from 1:60 to 1:80 is employed, and in one

embodiment a molar ratio of about 1:70 is employed.

For the production of a lipid particle comprising apolipoprotein, DPPC and POPC a
molar ratio of apolipoprotein to POPC and DPPC with POPC and DPPC at a 3:1
molar ratio in one embodiment of from 1:60 to 1:100 is employed, in one
embodiment a molar ratio of from 1:50 to 1:70 is employed, and in one
embodiment a molar ratio of about 1:60 is employed.

In one embodiment the polypeptide is incubated with the detergent for about
0.5 hours to about 60 hours. In one embodiment the polypeptide is incubated with

the detergent for about 0.5 hours to about 20 hours. In one embodiment the
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polypeptide is incubated with the detergent for about 2 hours to about 60 hours. In
one embodiment the polypeptide is incubated with the detergent for about 12 hours
to about 20 hours. In one embodiment the polypeptide is incubated with the

detergent for about 16 hours.

In one embodiment if a mixture of lipids is used for producing the lipid particle the
mixture has a phase transition temperature of from 4 °C to 45 °C, in one
embodiment of from 10 °C to 38 °C, and in one embodiment of from 15 °C to
35°C.

For the formation of lipid particles comprising apolipoprotein different methods are
known, such as freeze-drying, freeze-thawing, detergent solubilization followed by

dialysis, microfluidization, sonification, and homogenization.

The lipid particle may comprise as in one embodiment an average number of from
1 to 10 apolipoprotein molecules, in one embodiment of from 1 to 8 apolipoprotein
molecules per lipid particle, and in one embodiment of from 1 to 4 apolipoprotein
molecules per lipid particle.

In one embodiment the lipid particle may comprise an average number of at least 1
or2or3or4orSor6or7or8or9 or 10 apolipoprotein molecules per lipid

particle. In one embodiment the average number is 1.

In one embodiment the lipid particle comprises one or more further polypeptides

beside the apolipoprotein.

Without limitation the lipid particle may serve as an enzymatic co-factor and/or a
lipid, especially cholesterol, carrier for taking up lipids.

One or more detergents can be present in the lipid particle as reported herein. Such
a detergent can be any pharmaceutically acceptable detergent, such as a non-ionic
or ionic detergent. The non-ionic detergent can be an alkylene oxide derivative of
an organic compound which contains one or more hydroxyl groups. In one
embodiment the non-ionic detergent is selected from ethoxylated and/or
propoxylated alcohol or ester compounds or mixtures thereof. In another
embodiment the ester is selected from esters of sorbitol and fatty acids, such as
sorbitan monooleate or sorbitan monopalmitate, oily sucrose esters,
polyoxyethylene sorbitane fatty acid esters, polyoxyethylene sorbitol fatty acid
esters, polyoxyethylene fatty acid esters, polyoxyethylene alkyl ethers,
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polyoxyethylene sterol ethers, polyoxyethylene-polypropoxy alkyl ethers, block
polymers and cethyl ether, polyoxyethylene castor oil or hydrogenated castor oil
derivatives and polyglycerine fatty acid esters. In one embodiment the non-ionic
detergent is selected from Pluronic®, Poloxamer®, Span®, Tween®,

Polysorbate®, Tyloxapol®, Emulphor® or Cremophor®.

The ionic detergent can be a bile duct agent. In one embodiment the ionic detergent
is selected from cholic acid or deoxycholic acid, or their salts and derivatives, or
from free fatty acids, such as oleic acid, linoleic acid and others.

In one embodiment the ionic detergent is selected from cationic lipids like C;o-Cyq4
alkylamines or alkanolamine and cationic cholesterol esters. In one embodiment
the detergent is a detergent with a high CMC. In a further embodiment the
detergent is a detergent with a CMC of at least 5 mM.

In one embodiment the lipid particle comprises less than 0.75 % by weight
detergent.

In one embodiment the lipid particle comprises less than 0.30 % by weight
detergent.

In one embodiment the lipid particle comprises less than 0.1 % by weight
detergent.

In one embodiment the lipid particle comprises less than 0.05 % by weight
detergent.

In one embodiment the detergent is selected from sugar-based detergents,
polyoxyalkylene-based detergents, bile-salt based detergents, synthetic detergents
or a combination thereof In another embodiment the detergent is cholic acid or
Zwittergent.

In one embodiment of the methods according to the invention the first solution is
substantially free of lipid particles.

In one embodiment the method comprises after step ii) and prior to step iii) the
following step iia) incubating the solution obtained in step i1). In one embodiment
the polypeptide is incubated with the detergent for about 0.5 hours to about 60
hours. In one embodiment the polypeptide is incubated with the detergent for about
0.5 hours to about 20 hours. In one embodiment the polypeptide is incubated with
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the detergent for about 2 hours to about 60 hours. In one embodiment the
polypeptide is incubated with the detergent for about 12 hours to about 20 hours. In
one embodiment the polypeptide is incubated with the detergent for about 16 hours.

In one embodiment the incubating and/or removing is at a temperature of from
4°Cto45°C.

In one embodiment the removing is by diafiltration or dialysis.

In one embodiment the first solution has a first volume, the second solution has a
second volume, the protein, such as an apolipoprotein, in the first solution has a
defined concentration, the lipids and the detergent in the second solution each have
a defined concentration wherein in step ii) the concentration of the apolipoprotein,
of the lipids and of the detergent is changed/reduced allowing the formation of a
lipid particle. With the dilution of the apolipoprotein solution and the addition of
lipids and detergent suited ratios of apolipoprotein to lipids on the one hand and
also suited ratios of the lipids to the detergent on the other hand are adjusted
allowing the formation of a lipid particle.

In one embodiment the method comprises the following step:
iv)  purifying the lipid particle and thereby producing a lipid particle.

For example for the production of lipid particle comprising an apolipoprotein
saturated phospholipids containing carboxylic acid moieties with a chain of 16
atoms and shorter would be chosen from a technical point of view (e.g.
dipalmitoyl-sn-glycero-3-phosphocholine, DPPC,; dimyristoyl-sn-glycero-3-
phosphocholine, DMPC etc.). In contrast thereto from biological data it can be
assumed that non-saturated phospholipids containing carboxylic acid moieties with
a chain of at least 16 C-atoms (e.g. palmitoyl-2-oleoyl-sn-glycero-3-
phosphocholine, POPC, stearoyl-2-oleoyl-sn-glycero-3-phosphocholine, SOPC)

are more effective and non-liver toxic.

The phosphatidylcholines DPPC and POPC and mixtures thereof can be used for
the formation of lipid particles containing an apolipoprotein. These exemplary
phosphatidylcholines differ in one carboxylic acid moiety and have one identical
carboxylic acid moiety esterified to the phosphoglycerol backbone. The
manufacture of lipid particles was easier when DPPC was used. In contrast POPC

was more effective in in vitro functional assays, particularly as substrate for the
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activation of the lecithin cholesterol acetyl transferase (LCAT) enzyme which is
necessary for the conversion of the mobilized cholesterol into cholesterol ester. It
has been found that lipid particles comprising mixtures of two
phosphatidylcholines, as e.g. POPC and DPPC, in different molar ratios are
advantageous compared to lipid particles comprising only one phosphatidylcholine
(see e.g. Figure 4).

For example the lipid particle can contain only POPC. The number of POPC
molecules per apolipoprotein monomer may vary between 54 and 75 when molar
ratios from 1:40 up to 1:80 of apolipoprotein to lipid are used in the production of
the lipid particle. In one embodiment the molar ratio of apolipoprotein to POPC is
of from 1:40 to 1:80, in one embodiment the molar ratio is of from 1:50 to 1:70, in
one embodiment the molar ratio is about 1:60.

Thus, for the production of a lipid particle comprising apolipoprotein and POPC
the molar ratio of apolipoprotein to POPC is in one embodiment of from 1:40 to
1:100, in one embodiment the molar ratio is of from 1:40 to 1:80, and in one

embodiment the molar ratio is about 1:60.

For example the lipid particle can contain only DPPC. The number of DPPC
molecules per apolipoprotein monomer may vary between 76 and 123 when molar
ratios from 1:40 up to 1:80 of apolipoprotein to lipid are used in the production of
the lipid particle. In one embodiment the molar ratio of apolipoprotein to DPPC is
of from 1:70 to 1:100, in one embodiment the molar ratio is of from 1:75 to 1:90, in

one embodiment the molar ratio is about 1:80.

For example the lipid particle can be produced starting from a mixture of POPC
and DPPC at a molar ratio of 1:3. The number of phospholipid molecules per
apolipoprotein monomer may vary between 72 and 112 when molar ratios from
1:60 up to 1:100 of apolipoprotein to lipid are used in the production of the lipid
particle. In one embodiment the molar ratio of apolipoprotein to POPC and DPPC
is of from 1:70 to 1:90, in one embodiment the molar ratio is of from 1:75 to 1:85,

in one embodiment the molar ratio is about 1:80.

Thus, for the production of a lipid particle comprising apolipoprotein, POPC and
DPPC the molar ratio of apolipoprotein to POPC and DPPC with POPC and DPPC
at a 1:3 molar ratio is in one embodiment of from 1:60 to 1:100, in one
embodiment the molar ratio is of from 1:70 to 1:90, and in one embodiment the

molar ratio is about 1:80.
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For example the lipid particle can be produced starting from a mixture of POPC
and DPPC at a molar ratio of 1:1. The number of phospholipid molecules per
apolipoprotein monomer may vary between 71 and 111 when molar ratios from
1:60 up to 1:100 of apolipoprotein to lipid are used in the production of the lipid
particle. In one embodiment the molar ratio of apolipoprotein to POPC and DPPC
is of from 1:60 to 1:80, in one embodiment the molar ratio is of from 1:65 to 1:75,
in one embodiment the molar ratio is about 1:70.

Thus, for the production of a lipid particle comprising apolipoprotein, DPPC and
POPC the molar ratio of apolipoprotein to POPC and DPPC with POPC and DPPC
at a 1:1 molar ratio is in one embodiment of from 1:60 to 1:100, in one
embodiment the molar ratio is of from 1:60 to 1:80, and in one embodiment the
molar ratio is about 1:70.

For example the lipid particle can be produced starting from a mixture of POPC
and DPPC at a molar ratio of 3:1. The number of phospholipid molecules per
apolipoprotein monomer may vary between 46 and 93 when molar ratios from 1:60
up to 1:100 of apolipoprotein to lipid are used in the production of the lipid
particle. In one embodiment the molar ratio of apolipoprotein to POPC and DPPC
is of from 1:50 to 1:70, in one embodiment the molar ratio is of from 1:55 to 1:65,
in one embodiment the molar ratio is about 1:60.

Thus, for the production of a lipid particle, which comprises apolipoprotein, DPPC
and POPC, the molar ratio of apolipoprotein to POPC and DPPC, whereby POPC
and DPPC are at a 3:1 molar ratio, is in one embodiment of from 1:60 to 1:100, in
one embodiment the molar ratio is of from 1:50 to 1:70, and in one embodiment the
molar ratio is about 1:60.

In one embodiment the apolipoprotein is provided as an aqueous solution of the
apolipoprotein and can be obtained from downstream processing after recombinant
production or any other source of apolipoprotein production and can comprise

different concentrations of apolipoprotein with varying purity.

Basically lipid particle formation is achieved by incubating a polypeptide with
detergent solubilized lipids at their respective transition temperature. Removal of
the detergent by dialysis results in the formation of lipid particles consisting of a
lipid bilayer.
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Basically lipid particle formation can be achieved by incubating
tetranectin-apolipoprotein A-I or a multimer thereof with detergent solubilized
lipids at their respective transition temperature. Removal of the detergent by
dialysis results in the formation of lipid particles consisting of a lipid bilayer

surrounded by the o-helical apolipoprotein.

The lipid particle can be purified by a combination of precipitation and/or
chromatography steps. For example excess detergent, i.e. detergent not part of the
lipid particle, can be removed in a hydrophobic adsorption chromatography step. In
one embodiment a step of the method for purifying a lipid particle comprises a
hydrophobic adsorption chromatography step. In another embodiment the
chromatographic material for the hydrophobic adsorption step is selected from
Extracti Gel D (available from Pierce Biotechnology, Rockford IL, USA),
CALBIOSORB™ (available from Calbiochem, San Diego, CA, USA), SDR 30
HyperD™ Solvent-Detergent Removal Chromatography Resin (available from
PALL Corporation, Ann Arbor, MI, USA). The lipid particle is recovered from the
hydrophobic adsorption material with a detergent-free solution.

In one embodiment dialysis is used to remove a detergent with a high CMC.

Pharmaceutical and diagnostic composition:

The lipid particle obtained by a method as reported herein can be used for the
treatment and/or diagnosis of a disease or condition.

The tetranectin-apolipoprotein A-I as reported herein or the lipid particle as
reported herein can be used for the treatment and/or diagnosis of a disease or
condition characterized by non-normal lipid levels or a deposition of lipid within

body components, such as plaques in blood vessels.

In order to determine the capacity of the resulting protein-lipid complex to support
LCAT catalyzed cholesterol esterification cholesterol was incorporated in the lipid
particle as reported herein by quick addition of an ethanolic cholesterol solution.
Lipid particles containing pure POPC are better LCAT substrates than complexes
containing DPPC independent of their apolipoprotein constituent, such as wild-type
apolipoprotein A-I or tetranectin-apolipoprotein A-I (Figure 3).

Initial velocity of cholesterol esterification in lipid particles comprising different
mixtures of POPC and DPPC shows that mixtures are better LCAT substrates than
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any of the pure phosphatidylcholine as can be seen from the initial velocities of
cholesterol esterification (see Table 3 and Figure 4).

Table 3: Initial velocities of cholesterol esterification in lipid particles
comprising different mixtures of phospholipids.

phospholipid Vimax
molar ratio used K [nmol
for producing the [um] ester/h/ng
lipid particle LCAT]
POPC 4.6 1.6
POPC:DPPC 3:1 0.4 1.9
POPC:DPPC 1:1 0.5 1.8
POPC:DPPC 1:3 1.0 1.7
DPPC 0.9 1.8

Macrophage like human THP1 cells obtained by exposing THP-1 monocytic
leukemia cells to phorbol myristate acetate and loaded with a radioactive labeled
cholesterol tracer were exposed to cholesterol acceptor test compounds.

Efflux velocity induced by acceptor test compounds can be calculated as the ratio
of cholesterol radioactivity in the supernatant to the sum of the radioactivity in the
cells plus their supernatant and compared to cells exposed to medium containing no
acceptors and analyzed by linear fit. Parallel experiments can be performed using
cells exposed and not exposed to a RXR-LXR agonist which is known to
upregulate mainly ABCA-1 and bias efflux toward ABCA-1 mediated transport.

In cells not pre-treated with RXR-LXR lipid particles a higher increase in
cholesterol efflux compared to the efflux obtained with non lipidated
tetranectin-apolipoprotein A-I can be seen. Only a small influence of the lipid
mixture on efflux can be observed in the tested series (Figure 5). In cells
pre-treated with RXR-LXR a comparable increase in cholesterol efflux of lipid
particles a non-lipidated tetranectin-apolipoprotein A-I can be seen. The overall
increase was higher compared to that observed with not pre-treated cells. Only a
small influence of the lipid mixture on efflux can be observed in the tested series
(Figure 6).
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Different lipid particles were tested in vivo in rabbits. The lipid particle was
applied as intravenous infusion and serial blood sampling was performed over 96 h
after application. Values of liver enzymes, cholesterol, and cholesterol ester were
determined. Plasma concentrations are comparable for all tested lipid particles
comprising an initial distribution phase followed by log-linear decline of plasma
concentrations (Figure 7). As can be seen from Table 4 pharmacokinetic
parameters are similar for all tested compounds. The observed half-lives are close
to 1.5 days.

PCT/EP2011/064600

Table 4: Determined pharmacokinetic parameters.
phospholipid
Y U A R P
producing the [ml/h/kg] [ml/kg] [h] [mg/ml]
lipid particle
POPC 089+022 | 450+25| 369+82 |240+0.19
POPC:DPPC3:1| 082+0.06 |378+56| 342+45 |265+0.28
POPC:DPPC 1:1| 085+0.14 | 43.1£59| 386+10.6 |234+031
DPPC 096+0.10 |378+49 | 302+77 [229+0.19
DPPC:SM9:1 | 1.28+0.62 |507+87 | 313+£82 | 191+033

As can be seen from Figure 8 cholesterol is mobilized and esterified in plasma.
Plasma cholesterol ester levels do continue to increase even after the concentration
of tetranectin-apolipoprotein A-I is already decreasing. When plasma
tetranectin-apolipoprotein A-I levels have decreased to about 0.5 mg/ml (about
50 % of normal wild-type apolipoprotein A-I) increased cholesterol ester levels can

still be detected.

Lipid particles comprising tetranectin-apolipoprotein A-I do not induced liver
enzymes in rabbits as well as in mice as can be seen from Figure 1 and 9. Also no
hemolysis can be determined in plasma samples obtained two hours after

intravenous application (Figure 10).

Therefore aspects of the current invention are a pharmaceutical composition and a
diagnostic composition comprising a lipid particle comprising apolipoprotein as
reported herein or a tetranectin-apolipoprotein A-I as reported herein.
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The lipid particle as reported herein has improved in vivo properties compared to

non-lipidated apolipoprotein and other lipid particles as shown in the following

Table 5.
Table 5: In vivo properties of different apolipoproteins and lipid particles.
protein lipid applied to | highest acute liver reference
particle applied toxicological
comprising dose effect
apolipoprot | no particle | rat orally, no toxic effect up | US 2005/0287636
ein A-I 1 g/kg to 500 mg/kg
mutants
A-1, DMPC mouse i.v. 1to 1.2 | not described WO 2002/38609;
tetranectin- mg/mouse Graversen (2008)
apolipoprot
ein A-I
pro SM not reported | not injection, toxic at | WO 2003/096983
apolipoprot reported dose of 200
ein A-1 mg/kg
apolipoprot | PG/SM rabbit iv. 15 not described WO 2006/100567
ein A-I mg/kg
apolipoprot | PC human 80 mg/kg | treatment group WO 2007/137400
ein A-I (soybean) was discontinued
early because of
liver function test
abnormalities (10-
fold increase in
alanine
aminotransferase)
apolipoprot | POPC human 45 mg/kg | one patient Nissen, SE. et
ein A-I withdrawn due to | al., JAMA 290
Milano development of (2003) 2292-2300
variant an elevated
aspartate
aminotransferase
level (3x upper
limit of normal)
tetranectin- | DMPC rabbit 100 mg/kg | lethal after 3-4
apolipoprot hours in all
ein A-I animals tested
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protein lipid applied to highest acute liver reference
particle applied toxicological
comprising dose effect

tetranectin- | POPC/DPP | rabbit 100 mg/kg | increase not

apolipoprot | C observed

ein A-I

tetranectin- | POPC/DPP | rat i.v. 500 increase not

apolipoprot | C mg/kg observed

ein A-1

tetranectin- | POPC/DPP | cynomolgus |1i.v. 200 increase not

apolipoprot | C monkey mg/kg observed

ein A-I

10

15

20

The efficiency at which cholesterol is mobilized into the blood can be determined
by comparing the respective excursion of total cholesterol with apolipoprotein
concentrations after administration of apolipoprotein in vivo. For a quantitative
assessment, the quotient of the baseline corrected area under the concentration—
time curve (AUC) of total cholesterol and the area under the concentration—time

curve of apolipoprotein was calculated.

The lipid particle as reported herein, especially a lipid particle comprising a
tetranectin-apolipoprotein of SEQ ID NO: 01 and POPC and DPPC at a molar ratio
of 3:1, shows enhanced cholesterol mobilization in vivo.

Tetranectin-apolipoprotein A-I

Beside the lipid particle as outlined above is herein reported also a
tetranectin-apolipoprotein A-1.

Tetranectin-apolipoprotein A-I is a fusion protein of the human tetranectin
trimerising structural element and the wild-type human apolipoprotein A-I. The
amino acid sequence of the human tetranectin part can be shortened by the first 9
amino acids starting with the isoleucine residue of position 10, a naturally
occurring truncation site. As a consequence of this truncation the O-glycosylation
site at threonine residue of position 4 has been deleted. Between the tetranectin
trimerising structural element and the human apolipoprotein A-I the five amino
acid residues “SLKGS” (SEQ ID NO: 03) were removed.

For improved expression and purification a construct was generated comprising an

N-terminal purification tag, e.g. a hexahistidine-tag, containing an IgA protease
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cleavage site. As a result of the specific cleavage two amino acids — alanine and
proline — remain at the N-terminus of the tetranectin-apolipoprotein A-I according
to the current invention after purification and the tetranectin-apolipoprotein A-I has
the amino acid sequence of SEQ ID NO: 01.

The tetranectin trimerising structural element provides for a domain that allows for
the formation of a trimeric tetranectin-apolipoprotein A-I multimer that is
constituted by non-covalent interactions between each of the individual tetranectin-

apolipoprotein A-I monomers.

By using a different production method the purification-tag and the IgA protease
cleavage site can be omitted resulting in a tetranectin-apolipoprotein A-I of the
amino acid sequence of SEQ ID NO: 02.

In one embodiment the apolipoprotein can be a variant comprising conservative

amino acid substitutions or an apolipoprotein A-I mimic.

Apolipoprotein A-I can be determined enzymatically, via NMR spectroscopy, or by
using monoclonal or polyclonal anti-apolipoprotein-A-I antibodies. Other aspects
as reported herein are therefore polyclonal and monoclonal antibodies specifically
binding the tetranectin-apolipoprotein A-I as reported herein. Such antibodies can
be obtained with methods known to a person skilled in the art. Also the labeling of
the antibodies for use in immunoassays can be performed with methods known to a
person of skill in the art.

In one embodiment the apolipoprotein can be a variant comprising conservative
amino acid substitutions, or an apolipoprotein A-I mimic. In one embodiment the
tetranectin-apolipoprotein A-I has the amino acid sequence of SEQ ID NO: 02, or
SEQ ID NO: 66, or SEQ ID NO: 67, wherein X is selected from SEQ ID NO: 68 to
SEQ ID NO: 105.

Thus, in one embodiment the tetranectin-apolipoprotein A-I has the amino acid
sequence of
IVNAKKDVVNTKMFEELKSRLDTLAQEVALLKEQQALQTVDEPPQSPWDR
VKDLATVYVDVLKDSGRDYVSQFEGSALGKQLNLKLLDNWDSVTSTFSK
LREQLGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYLDDFQKKW
QEEMEL YRQK VEPLRAELQEGARQKLHELQEKLSPLGEEMRDRARAHVD
ALRTHLAPYSDELRQRLAARLEALKENGGARLAEYHAKATEHLSTLSEKA
KPALEDLRQGLLPVLESFKVSFLSALEEYTKKLNTQ (SEQ ID NO: 02).
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In one embodiment the tetranectin-apolipoprotein A-I has the amino acid sequence
of

(A,G,S,T)PIVNAKKDVVNTKMFEELK SRLDTLAQEVALLKEQQALQTVDEP
PQSPWDRVKDLATVYVDVLKDSGRDY VSQFEGSALGKQLNLKLLDNWDS
VTSTFSKLREQLGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYLD
DFQKKWQEEMELYRQKVEPLRAELQEGARQKLHELQEKLSPLGEEMRDR

ARAHVDALRTHLAPYSDELRQRLAARLEALKENGGARLAEYHAKATEHL

STLSEKAKPALEDLRQGLLPVLESFKVSFLSALEEYTKKLNTQ (SEQ ID NO:
66).

In one embodiment the tetranectin-apolipoprotein A-I has the amino acid sequence
of
(M)HHHHHHXIVNAKKDVVNTKMFEELKSRLDTLAQEVALLKEQQALQTV
DEPPQSPWDRVKDLATVYVDVLKDSGRDYVSQFEGSALGKQLNLKLLDN
WDSVTSTFSKLREQLGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAKVQP
YLDDFQKKWQEEMELYRQKVEPLRAELQEGARQKLHELQEKLSPLGEEM
RDRARAHVDALRTHLAPYSDELRQRLAARLEALKENGGARLAEYHAKAT
EHLSTLSEKAKPALEDLRQGLLPVLESFKVSFLSALEEYTKKLNTQ (SEQ ID
NO: 67),

wherein X can be any of the following amino acid sequences A, G, S, P, AP, GP,
SP, PP, GSAP (SEQ ID NO: 68), GSGP (SEQ ID NO: 69), GSSP (SEQ ID NO:
70), GSPP (SEQ ID NO: 71), GGGS (SEQ ID NO: 72), GGGGS (SEQ ID NO:
73), GGGSGGGS (SEQ ID NO: 74), GGGGSGGGGS (SEQ ID NO: 795),
GGGSGGGSGGGS (SEQ ID NO: 76), GGGGSGGGGSGGGGS (SEQ ID NO:
77), GGGSAP (SEQ ID NO: 78), GGGSGP (SEQ ID NO: 79), GGGSSP (SEQ ID
NO: 80), GGGSPP (SEQ ID NO: 81), GGGGSAP (SEQ ID NO: 82), GGGGSGP
(SEQ ID NO: 83), GGGGSSP (SEQ ID NO: 84), GGGGSPP (SEQ ID NO: 85),
GGGSGGGSAP (SEQ ID NO: 86), GGGSGGGSGP (SEQ ID NO: 87),
GGGSGGGSSP (SEQ ID NO: 88), GGGSGGGSPP (SEQ ID NO: 89),
GGGSGGGSGGGSAP (SEQ ID NO: 90), GGGSGGGSGGGSGP (SEQ ID NO:
91), GGGSGGGSGGGSSP (SEQ ID NO: 92), GGGSGGGSGGGSPP (SEQ ID
NO: 93), GGGGSAP (SEQ ID NO: 94), GGGGSGP (SEQ ID NO: 95), GGGGSSP
(SEQ ID NO: 96), GGGGSPP (SEQ ID NO: 97), GGGGSGGGGSAP (SEQ ID
NO: 98), GGGGSGGGGSGP (SEQ ID NO: 99), GGGGSGGGGSSP (SEQ ID
NO: 100), GGGGSGGGGSPP (SEQ ID NO: 101), GGGGSGGGGSGGGGSAP

PCT/EP2011/064600



10

15

20

25

30

WO 2012/028524 PCT/EP2011/064600
31

(SEQ ID NO: 102), GGGGSGGGGSGGGGSGP (SEQ ID NO: 103),
GGGGSGGGGSGGGGSSP (SEQ ID NO: 104), and GGGGSGGGGSGGGGSPP
(SEQ ID NO: 105).

If a heterologous polypeptide is produced in E.coli strains the amino-terminal
methionine residue is usually not efficiently cleaved off by proteases, thus the

amino-terminal methionine residue is partially present in the produced polypeptide.

The following examples, sequence listing and figures are provided to aid the
understanding of the present invention, the true scope of which is set forth in the
appended claims. It is understood that modifications can be made in the procedures
set forth without departing from the spirit of the invention.

Description of the Sequence Listing

SEQ ID NO: 01 Tetranectin-apolipoprotein A-I (1).
SEQ ID NO: 02 Tetranectin-apolipoprotein A-I (2).
SEQ ID NO: 03 Peptide.

SEQ ID NO: 04 Apolipoprotein A-I mimetic (1).
SEQ ID NO: 05 Apolipoprotein A-I mimetic (2).
SEQ ID NO: 06 Human apolipoprotein A-I.
SEQ ID NO: 07 Human apolipoprotein A-IL.
SEQ ID NO: 08 Human apolipoprotein A-IV.
SEQ ID NO: 09 Human apolipoprotein A-V.
SEQ ID NO: 10 Human apolipoprotein C-IL.
SEQ ID NO: 11 Human apolipoprotein C-II.
SEQ ID NO: 12 Human apolipoprotein C-III.
SEQ ID NO: 13 Human apolipoprotein C-1V.
SEQ ID NO: 14 Human apolipoprotein D.

SEQ ID NO: 15 Human apolipoprotein E.

SEQ ID NO: 16 Human apolipoprotein F.

SEQ ID NO: 17 Human apolipoprotein H.

SEQ ID NO: 18 Human apolipoprotein L-I.
SEQ ID NO: 19 Human apolipoprotein L-IL
SEQ ID NO: 20 Human apolipoprotein L-II1.
SEQ ID NO: 21 Human apolipoprotein L-IV.
SEQ ID NO: 22 Human apolipoprotein L-V.

SEQ ID NO: 23 Human apolipoprotein L-VIL.
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SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
S0
S1
52
53
54
5§
56
57
58
59
60
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Human apolipoprotein M.
Human apolipoprotein O.
Human apolipoprotein OL.
Human apolipoprotein clus.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.
Apolipoprotein.

Human tetranectin trimerization domain.
Shortened human tetranectin trimerization domain.
Human interferon fragment.
Hexabhistidine tag.

Fusion protein.

Primer N1.

Primer N2.

IgA protease cleavage site.
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SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

61
62
63
64
65
66
67
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IgA protease cleavage site.

IgA protease cleavage site.

IgA protease cleavage site.

IgA protease cleavage site.

IgA protease cleavage site.
Tetranectin-apolipoprotein A-I.
Tetranectin-apolipoprotein A-I with his-tag.

68 to 105 Linker.

Description of the Figures

Figure 1

Figure 2

Figure 3

Figure 4

Figure S

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

Results of in vivo rabbit studies conducted with five lipid
particles differing in their lipid composition. Top: cholesterol
mobilization and, thus, efficacy could be shown for all prepared
batches. Bottom: Increase of liver enzyme was noticed for lipid
particles generated by the use of DPPC as single phospholipid.
SEC-MALLS analysis of lipid particles of POPC and
apolipoprotein according to the current invention, molar ratios
1:20 to 1:160.

Impact of DPPC and POPC on LCAT activity.

Initial velocity of cholesterol esterification in lipid particles
containing POPC and/or DPPC.

Cholesterol efflux to THP-1 derived foam cells in cells not
primed with a RXR-LXR agonist.

Cholesterol efflux to THP-1 derived foam cells after ABCA-I
pathway activation using an RXR-LXR agonist.

Time dependent plasma concentration of different apolipoprotein
compositions.

Time and concentration course of cholesterol mobilization and
esterification in plasma.

Comparison of liver enzyme release by different compositions
comprising apolipoprotein according to the invention in mice
after a single i.v. injection of 100 mg/kg.

In vivo rabbit study — spontaneous hemolysis in plasma.
Analytical SEC of lipid particles using 250 mM Tris-HCI, 140
mM NaCl, pH 7.5.

Analytical SEC of lipid particles using 50 mM K,;HPO,, 250 mM
arginine hydrochloride, 7.5 % trehalose at pH 7.5.
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Figure 13

Figure 14

Figure 15

Figure 16

Figure 17

Figure 18

Figure 19

Figure 20

Figure 21

Figure 22

Figure 23
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Native PAGE of lipid particles of POPC and tetranectin-
apolipoprotein A-I in molar ratios of from 1:20 to 1:320 (lane 1:
native Marker; lane 2: molar ratio 1 : 320; lane 3: molar ratio 1 :
160; lane 4: molar ratio 1 : 80; lane 5: molar ratio 1 : 80 (f/t); lane
6: molar ratio 1 : 40; lane 7: molar ratio 1 : 20; lane 8:
apolipoprotein (forming hexamers)).

SEC-MALLS analysis of lipid particles of POPC and tetranectin-
apolipoprotein A-I in molar ratios of from 1:20 to 1:160.
Superposition of SEC chromatograms (UV280 signal) of lipid
particle of POPC and tetranectin-apolipoprotein A-I.
SEC-MALLS analysis of a lipid particle of POPC and
tetranectin-apolipoprotein A-I obtained at a molar ratio of 1:40.
Native PAGE of lipid particles of DPPC and tetranectin-
apolipoprotein A-I obtained with molar ratios of from 1:20 to
1:100 (1: molecular weight marker; 2: tetranectin-apolipoprotein
A-I without lipid; 3: 1:20; 4: 1:40; 5: 1:60; 6: 1:80; 7: 1:100).
SEC-MALLS analysis (UV280 signal) of a lipid particle of a
mixture of POPC:DPPC = 3:1 and tetranectin-apolipoprotein A-I
obtained at molar ratios of from 1:60 (uppermost curve) to 1:100
(lowest curve).

Native PAGE SDS of a lipid particle of tetranectin-apolipoprotein
A-I using cholate, Zwittergent 3-8, 3-10 and 3-12. Lane 1 on each
gel: pure apolipoprotein; lane 2 on each gel: 0.1 x CMC cholate
lipidated sample as references.

SEC-MALLS protein conjugate analysis of lipid particle of
tetranectin-apolipoprotein A-I using 3 x CMC Zwittergent 3-8
and POPC (molar ratio apolipoprotein:phospholipid = 1:60).
SEC-MALLS protein conjugate analysis of lipid particle of
tetranectin-apolipoprotein A-I using 2 x CMC Zwittergent 3-10
and POPC (molar ratio apolipoprotein:phospholipid = 1:60).
SEC-MALLS protein conjugate analysis of lipid particle of
tetranectin-apolipoprotein A-I using POPC. Upper: lipid particle
formed from native tetranectin-apolipoprotein A-I; lower: lipid
particle formed from denatured tetranectin-apolipoprotein A-L
Results of in vivo rabbit studies performed with
tetranectin-apolipoprotein A-I lipidated with DMPC (1:100) (di
myristoyl phosphatidylcholine) (a) and not lipidated in PBS (b).
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Figure 24 SE-HPLC chromatogram of lipid particles containing wild-type
apolipoprotein A-I (A) and tetranectin-apolipoprotein A-I as
reported herein (B) stored at 5 °C and 40 °C.

Materials and Methods

Size-exclusion-HPLC:

The chromatography was conducted with a Tosoh Haas TSK 3000 SWXL column
on an ASI-100 HPLC system (Dionex, Idstein, Germany). The elution peaks were
monitored at 280 nm by a UV diode array detector (Dionex). After dissolution of
the concentrated samples to 1 mg/ml the column was washed with a buffer
consisting of 200 mM potassium dihydrogen phosphate and 250 mM potassium
chloride pH 7.0 until a stable baseline was achieved. The analyzing runs were
performed under isocratic conditions using a flow rate of 0.5 ml/min. over 30
minutes at room temperature. The chromatograms were integrated manually with
Chromeleon (Dionex, Idstein, Germany). Aggregation in % was determined by
comparing the area under the curve (AUC) of high molecular weight forms with
the AUC of the monomer peak.

Dynamic light scattering (DLS):

DLS is a non-invasive technique for measuring particle size, typically in the
sub-micron size range. In the current invention the Zetasizer Nano S apparatus
(Malvern Instruments, Worcestershire, UK) with a temperature controlled quartz
cuvette (25 °C) was used for monitoring a size range between 1 nm and 6 um. The
intensity of the back scattered laser light was detected at an angle of 173°. The
intensity fluctuates at a rate that is dependent upon the particle diffusion speed,
which in turn is governed by particle size. Particle size data can therefore be
generated from an analysis of the fluctuation in scattered light intensity (Dahneke,
B.E. (ed.), Measurement of Suspended Particles by Quasielectric Light Scattering,
Wiley Inc. (1983); Pecora, R., Dynamic Light Scattering: Application of Photon
Correlation Spectroscopy, Plenum Press (1985)). The size distribution by intensity
was calculated using the multiple narrow mode of the DTS software (Malvern).
Experiments were conducted with undiluted samples.
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SEC-MALLS:

SEC-MALLS is a combination of size exclusion chromatography with a three
detector system: i) UV detection, ii) refraction index detection and iii) light
scattering detection. For the separation by size a Superose 6 column 10/300 GL
column from GE Healthcare is used. The method is run isocratically with a PBS
buffer pH 7.4 applying a flow rate of 0.4 ml/min. Three detector systems are
connected in series. The complete lipid particle (protein-lipid particle) signal is
monitored by the refraction index detector whereas the UV absorbance determined
at 280 nm determines the signal induced by the protein part. The proportion of the
lipid fraction is obtained by a simple subtraction of the protein UV signal from the
complete signal. Applying light scattering allows for the detection of the molecular
mass of the respective species and, thus, a complete and detailed description of the

lipid particle.

Detergent determination:

The determination of residual detergent was conducted by reversed-phase
chromatography coupled with an evaporative light scattering detector (RP-ELSD).
As column a Luna CI8 4.6 x 150 mm, 5 um, 100 A from Phenomenex
(Aschaffenburg, Germany) was used. After centrifugation through a 10 kDa
membrane 90 ul of the flow-through were used for HPLC separation. Elution was
performed under isocratic conditions with 74 % (v/v) methanol solution containing
0.1 % (v/v) trifluoro acetic acid. Colum temperature was set to 30 °C. Detection
was performed by an evaporative light scattering detector applying a nebulization
temperature of 30 °C, an evaporating temperature of 80 °C and a gas flow of
1.0 I/min. Quantification of the residual detergent was conducted by the
establishment of a calibration curve, in case of cholate in the range of 0.22 ug to

7.5 pg cholate.

Protein determination:

The protein concentration was determined by determining the optical density (OD)
at 280 nm, using the molar extinction coefficient calculated on the basis of the

amino acid sequence.
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Recombinant DNA technique:

Standard methods were used to manipulate DNA as described in Sambrook, J., et
al., Molecular cloning: A laboratory manual; Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, New York, 1989. The molecular biological reagents were

used according to the manufacturer's instructions.

Example 1
Making and description of the E. coli expression plasmids

The tetranectin-apolipoprotein A-I fusion polypeptide was prepared by
recombinant means. The amino acid sequence of the expressed fusion polypeptide
in N- to C-terminal direction is as follows:

- the amino acid methionine (M),

- a fragment of an interferon sequence that has the amino acid sequence of
CDLPQTHSL (SEQ ID NO: 55),

- a GS linker,

- a hexa-histidine tag that has the amino acid sequence of HHHHHH (SEQ
ID NO: 56),

- aGS linker,

- an IgA protease cleavage site that has the amino acid sequence of
VVAPPAP (SEQ ID NO: 60), and

- a tetranectin-apolipoprotein A-I that has the amino acid sequence of SEQ
ID NO: 02.

The tetranectin-apolipoprotein A-I fusion polypeptides as described above are
precursor polypeptides from which the tetranectin-apolipoprotein A-I fusion
polypeptides was released by enzymatic cleavage in vitro using IgA protease.

The precursor polypeptide encoding fusion gene was assembled with known
recombinant methods and techniques by connection of appropriate nucleic acid
segments. Nucleic acid sequences made by chemical synthesis were verified by
DNA sequencing. The expression plasmid for the production of
tetranectin-apolipoprotein A-I of SEQ ID NO: 01 encoding a fusion protein of SEQ
ID NO: 31 was prepared as follows.

PCT/EP2011/064600
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Making of the E coli expression plasmid

Plasmid 4980 (4980-pBRori-URA3-LACI-SAC) is an expression plasmid for the
expression of core-streptavidin in E. coli. It was generated by ligation of the 3142
bp long EcoRI/Celll-vector fragment derived from plasmid 1966 (1966-pBRori-
URA3-LACI-T-repeat; reported in EP-B 1 422 237) with a 435 bp long core-
streptavidin encoding EcoRI/Celll-fragment.

The core-streptavidin E.coli expression plasmid comprises the following elements:

- the origin of replication from the vector pBR322 for replication in E. coli
(corresponding to bp position 2517-3160 according to Sutcliffe, G., et al,,
Quant. Biol. 43 (1979) 77-90),

- the URA3 gene of Saccharomyces cerevisiae coding for orotidine 5’-
phosphate decarboxylase (Rose, M. et al. Gene 29 (1984) 113-124) which
allows plasmid selection by complementation of E.coli pyrF mutant strains
(uracil auxotrophy),

- the core-streptavidin expression cassette comprising

- the TS5 hybrid promoter (T5-PN25/03/04 hybrid promoter according to
Bujard, H., et al. Methods. Enzymol. 155 (1987) 416-433 and Stueber,
D, et al., Immunol. Methods IV (1990) 121-152) including a synthetic
ribosomal binding site according to Stueber, D., et al. (see before),

- the core-streptavidin gene,

- two Dbacteriophage-derived transcription terminators, the A-TO
terminator (Schwarz, E., et al., Nature 272 (1978) 410-414) and the fd-
terminator (Beck E. and Zink, B. Gene 1-3 (1981) 35-58),

- the lacl repressor gene from E. coli (Farabaugh, P.J., Nature 274 (1978)
765-769).

The final expression plasmid for the expression of the tetranectin-apolipoprotein
A-I precursor polypeptide was prepared by excising the core-streptavidin structural
gene from vector 4980 using the singular flanking EcoRI and Celll restriction
endonuclease cleavage site and inserting the EcoRII/Celll restriction site flanked
nucleic acid encoding the precursor polypeptide into the 3142 bp long
EcoRI/Celll-4980 vector fragment.

PCT/EP2011/064600
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Example 2
Expression of tetranectin-apolipoprotein A-I

For the expression of the fusion protein there was employed an E.coli host/vector
system which enables an antibiotic-free plasmid selection by complementation of
an E.coli auxotrophy (PyrF) (EP 0972838 and US 6,291,245).

The E.coli K12 strain CSPZ-2 (leuB, proC, trpE, th-1, ApyrF) was transformed by
electroporation with the expression plasmid p(IFN-His6-IgA-tetranectin-
apolipoprotein A-I). The transformed E.coli cells were first grown at 37 °C on agar
plates.

Fermentation protocol 1:

For pre-fermentation a M9 medium according to Sambrook et al (Molecular
Cloning: A laboratory manual. Cold Spring Harbor Laboratory Press; 2nd edition
(December 1989) supplemented with about 1 g/l L-leucine, about 1 g/l L-proline
and about 1 mg/l thiamine-HCI has been used.

For pre-fermentation 300 ml of M9-medium in a 1000 ml Erlenmeyer-flask with
baffles was inoculated with 2 ml out of a primary seed bank ampoule. The
cultivation was performed on a rotary shaker for 13 hours at 37 °C until an optical
density (578 nm) of 1-3 was obtained.

For fermentation a batch medium according to Riesenberg et al. was used
(Riesenberg, D, et al., J. Biotechnol. 20 (1991) 17-27): 27.6 g/l glucose*H,0, 13.3
g/l KH,PO,, 4.0 g/l (NH4),HPO,, 1.7 g/l citrate, 1.2 g/l MgSO,4*7 H,0, 60 mg/l
iron(IM)citrate, 2.5 mg/l CoCl,*6 H,O, 15 mg/l MnCl,*4 H,O, 1.5 mg/l
CuCl,*2H,0, 3 mg/l H;BO; 25 mg/l NaMoO,*2H,0, 8 mg/l
Zn(CH;C0OO0),*2 H;0, 8.4 mg/l Titriplex III, 1.3 ml/l Synperonic 10 % anti foam
agent. The batch medium was supplemented with 5.4 mg/l Thiamin-HCI and 1.2 g/
L-leucine and L-proline respectively. The feed 1 solution contained 700 g/l glucose
supplemented with 19.7 g/ MgSO,*7 H,O. The alkaline solution for pH regulation
was an aqueous 12.5 % (w/v) NHj solution supplemented with 50 g/l L-leucine and
50 g/l L-proline respectively. All components were dissolved in deionized water.

The fermentation was carried out in a 10 |1 Biostat C DCU3 fermenter (Sartorius,
Melsungen, Germany). Starting with 6.4 1 sterile fermentation batch medium plus

300 ml inoculum from the pre-fermentation the batch fermentation was performed
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at 37 °C, pH 6.9 £ 0.2, 500 mbar and an aeration rate of 10 I/min. After the initially
supplemented glucose was depleted the temperature was shifted to 28 °C and the
fermentation entered the fed-batch mode. Here the relative value of dissolved
oxygen (pO2) was kept at 50 % (DO-stat, see e.g. Shay, LK., et al, J. Indus.
Microbiol. Biotechnol. 2 (1987) 79-85) by adding feed 1 in combination with
constantly increasing stirrer speed (550 rpm to 1000 rpm within 10 hours and from
1000 rpm to 1400 rpm within 16 hours) and aeration rate (from 10 l/min to 16
I/min in 10 hours and from 16 1/min to 20 1I/min in 5 hours). The supply with
additional amino acids resulted from the addition of the alkaline solution, when the
pH reached the lower regulation limit (6.70) after approximately 8 hours of
cultivation. The expression of recombinant therapeutic protein was induced by the
addition of 1 mM IPTG at an optical density of 70.

At the end of fermentation the cytoplasmatic and soluble expressed
tetranectin-apolipoprotein A-I is transferred to insoluble protein aggregates, the so
called inclusion bodies, with a heat step where the whole culture broth in the
fermenter is heated to 50 °C for 1 or 2 hours before harvest (see e.g. EP-B 1 486
571). Thereafter, the content of the fermenter was centrifuged with a flow-through
centrifuge (13,000 rpm, 13 I/h) and the harvested biomass was stored at -20 °C
until further processing. The synthesized tetranectin-apolipoprotein A-I precursor
proteins were found exclusively in the insoluble cell debris fraction in the form of

insoluble protein aggregates, so-called inclusion bodies (IBs).

The synthesized fusion protein was found exclusively in the insoluble cell debris
fraction in the form of insoluble protein aggregates, so-called inclusion bodies
(IBs).

Samples drawn from the fermenter, one prior to induction and the others at
dedicated time points after induction of protein expression are analyzed with SDS-
Polyacrylamide gel electrophoresis. From every sample the same amount of cells
(ODrgrger = 5) are resuspended in 5 mL PBS buffer and disrupted via sonication on
ice. Then 100 uL of each suspension are centrifuged (15,000 rpm, 5 minutes) and
each supernatant is withdrawn and transferred to a separate vial. This is to
discriminate between soluble and insoluble expressed target protein. To each
supernatant (= soluble) fraction 300 uL and to each pellet (= insoluble) fraction
400 pL of SDS sample buffer (Laemmli, U.K., Nature 227 (1970) 680-685) are
added. Samples are heated for 15 minutes at 95 °C under shaking to solubilize and
reduce all proteins in the samples. After cooling to room temperature 5 pL of each
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sample are transferred to a 4-20 % TGX Criterion Stain Free polyacrylamide gel
(Bio-Rad). Additionally 5 ul molecular weight standard (Precision Plus Protein
Standard, Bio-Rad) and 3 amounts (0.3 pl, 0.6 pl and 0.9 pl) quantification
standard with known product protein concentration (0.1 ug/ul) are positioned on

the gel.

The electrophoresis was run for 60 Minutes at 200 V and thereafter the gel was
transferred the GelDOC EZ Imager (Bio-Rad) and processed for 5 minutes with
UV radiation. Gel images were analyzed using Image Lab analysis software (Bio-
Rad). With the three standards a linear regression curve was calculated with a
coefficient of >0.99 and thereof the concentrations of target protein in the original

sample was calculated.
Fermentation protocol 2:

For pre-fermentation a M9 medium according to Sambrook et al. (Molecular
Cloning: A laboratory manual. Cold Spring Harbor Laboratory Press; 2nd edition
(December 1989)) supplemented with about 1 g/l L-leucine, about 1 g/l L-proline
and about 1 mg/l thiamine-HCI has been used.

For pre-fermentation 300 ml of modified M9-medium in a 1000 ml Erlenmeyer-
flask with baffles was inoculated from agar plate or with 1-2 ml out of a primary
seed bank ampoule. The cultivation was performed on a rotary shaker for 13 hours
at 37 °C until an optical density (578 nm) of 1-3 was obtained.

For fermentation and high yield expression of tetranectin-apolipoprotein A-I the
following batch medium and feeds were used:

8.85 g/l glucose, 63.5 g/l yeast extract, 2.2 g/l NH4Cl, 1.94 g/l L-leucine, 2.91 g/l
L-proline, 0.74 g/l L-methionine, 17.3 g/l KH,PO,*H20, 2.02 g/l MgSO,*7 H,0,
25.8 mg/l Thiamin-HCI, 1.0 ml/l Synperonic 10 % anti foam agent. The feed 1
solution contained 333 g/l yeast extract and 333 g/l 85%-glycerol supplemented
with 1.67 g/l L-methionine and 5 g/l L-leucine and L-proline each. The feed 2 was
a solution of 600 g/l L-Proline. The alkaline solution for pH regulation was a 10 %
(w/v) KOH solution and as acid a 75 % glucose solution was used. All components

were dissolved in deionized water.

The fermentation was carried out in a 10 |1 Biostat C DCU3 fermenter (Sartorius,

Melsungen, Germany). Starting with 5.15 1 sterile fermentation batch medium plus

PCT/EP2011/064600
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300 ml inoculum from the pre-fermentation the fed-batch fermentation was
performed at 25 °C, pH 6.7 = 0.2, 300 mbar and an aeration rate of 10 I/min.
Before the initially supplemented glucose was depleted the culture reached an
optical density of 15 (578 nm) and the fermentation entered the fed-batch mode
when feed 1 was started with 70 g/h. Monitoring the glucose concentration in the
culture the feed 1 was increased to a maximum of 150 g/h while avoiding glucose
accumulation and keeping the pH near the upper regulation limit of 6.9. At an
optical density of 50 (578 nm) feed 2 was started with a constant feed rate of 10
ml/h. The relative value of dissolved oxygen (pO,) was kept above 50 % by
increasing stirrer speed (500 rpm to 1500 rpm), aeration rate (from 10 1/min to 20
/min) and pressure (from 300 mbar to 500 mbar) in parallel. The expression of
recombinant therapeutic protein was induced by the addition of 1 mM IPTG at an
optical density of 90.

Seven samples drawn from the fermenter, one prior to induction and the others at
dedicated time points after induction of protein expression are analyzed with SDS-
Polyacrylamide gel electrophoresis. From every sample the same amount of cells
(ODrarget = 5) are resuspended in 5 mL PBS buffer and disrupted via sonication on
ice. Then 100 uL of each suspension are centrifuged (15,000 rpm, 5 minutes) and
each supernatant is withdrawn and transferred to a separate vial. This is to
discriminate between soluble and insoluble expressed target protein. To each
supernatant (= soluble) fraction 300 pL and to each pellet (= insoluble) fraction
200 pL of SDS sample buffer (Laemmli, UK., Nature 227 (1970) 680-685) are
added. Samples are heated for 15 minutes at 95 °C under shaking to solubilize and
reduce all proteins in the samples. After cooling to room temperature 5 pL of each
sample are transferred to a 10% Bis-Tris polyacrylamide gel (Novagen).
Additionally 5 ul molecular weight standard (Precision Plus Protein Standard, Bio-
Rad) and 3 amounts (0.3 ul, 0.6 ul and 0.9 ul) quantification standard with known
product protein concentration (0.1 pg/ul) are positioned on the gel.

The electrophoresis was run for 35 minutes at 200 V and then the gel was stained
with Coomassie Brilliant Blue R dye, destained with heated water and transferred
to an optical densitometer for digitalization (GS710, Bio-Rad). Gel images were
analyzed using Quantity One 1-D analysis software (Bio-Rad). With the three
standards a linear regression curve is calculated with a coefficient of >0.98 and
thereof the concentrations of target protein in the original sample was calculated.
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At the end of fermentation the cytoplasmatic and soluble expressed tetranectin-
apolipoprotein A-I is transferred to insoluble protein aggregates, the so called
inclusion bodies (IBs), with a heat step where the whole culture broth in the
fermenter is heated to 50°C for 1 or 2 hours before harvest (see e.g.
EP-B 1486 571). After the heat step the synthesized tetranectin-apolipoprotein A-I
precursor proteins were found exclusively in the insoluble cell debris fraction in the
form of IBs.

The contents of the fermenter are cooled to 4-8 °C, centrifuged with a flow-through
centrifuge (13,000 rpm, 13 1/h) and the harvested biomass is stored at -20 °C until
further processing. The total harvested biomass yield ranged between 39 g/l and
90 g/l dry matter depending on the expressed construct.

Example 3
Preparation of tetranectin-apolipoprotein A-I

Inclusion body preparation was carried out by resuspension of harvested bacteria
cells in a potassium phosphate buffered solution or a Tris buffered solution (0.1 M,
supplemented with 1 mM MgSO,, pH 6.5). After the addition of DNAse the cell
were disrupted by homogenization at a pressure of 900 bar. A buffer solution
comprising 1.5 M NaCl and 60 mM EDTA was added to the homogenized cell
suspension. After the adjustment of the pH value to 5.0 with 25 % (w/v) HCI the
final inclusion body slurry was obtained after a further centrifugation step. The
slurry was stored at -20 °C in single use, sterile plastic bags until further

processing.

The inclusion body slurry (about 15 kg) was solubilized in a guanidinium
hydrochloride solution (150 1, 6.7 M). After clarification of the solubilisate by
depth filtration, the solution was applied to a Zn-chelate affinity chromatography
material. The fusion polypeptide was purified by Zn-chelate chromatography
material and cleaved by IgA protease. Thereafter the polypeptide was further
purified with an anion exchange chromatography and a cation exchange
chromatography step. These steps were performed in a urea containing solution (7
M), i.e. under denaturing conditions. These steps were used for the removal of
polypeptide fragments, endotoxins, and further impurities. A diafiltration into 6.7
M guanidinium hydrochloride containing solution was carried out. The obtained

final solution contains denatured tetranectin-apolipoprotein A-I.
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Example 4
Refolding and lipidation of tetranectin-apolipoprotein A-1

a) General method

Pure crystalline POPC or DPPC (Lipoid, Switzerland) have been dissolved in an
aqueous buffer (lipidation buffer) containing cholate in a molar ratio
phospholipid:cholate of 1:1.35. The mixtures have been incubated under nitrogen
atmosphere and protected from light at room temperature (POPC) or at 55 °C
(DPPC) until a clear solution has been obtained. The clear lipid-cholate solution is
cooled to 4°C (POPC) or stored at 41°C (DPPC). Purified
tetranectin-apolipoprotein A-I has been added at 4 °C (POPC) or 41 °C (DPPC) at
a defined apolipoprotein:phospholipid ratio. For lipid particle formation the
reaction mixture was incubated overnight at 4 °C (POPC) or 41 °C (DPPC) under
nitrogen atmosphere and protected from light. Finally, cholate was removed by
extensive dialysis (4 °C/41 °C) against lipidation buffer. Finally samples were
centrifuged to remove precipitated material.

Cholate solubilized lipid solutions containing pure POPC or pure DPPC have been
prepared as described above. Lipid mixtures were prepared by combining the lipid
solutions at the desired ratio followed by storage at the respective Ty, (T, = phase
transition temperature). Lipid particle formation of tetranectin-apolipoprotein A-I
was performed as described for pure lipid solutions but at the respective Ty, of the

lipid mixture chosen.

The following lipidation buffers have been tested:

1. 50 mM potassium phosphate buffer supplemented with 250 mM
arginine hydrochloride, 7.5 % sucrose at pH 7.5

2. 50 mM dipotassium hydrogen phosphate buffer supplemented with 250
mM arginine hydrochloride, 7.5 % sucrose, 10 mM methionine at pH
7.5

3. 250 mM tris-hydroxylamino methane (TRIS) supplemented with 140
mM NaCl, 10 mM methionine at pH 7.5

4. 50 mM dipotassium hydrogen phosphate buffer supplemented with 250
mM arginine hydrochloride, 7 % trehalose, 10 mM methionine at pH
7.5.

PCT/EP2011/064600
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The homogeneity of the lipid particles formed from tetranectin-apolipoprotein A-I
samples has been assessed by analytical SEC (Figures 11 and 12). Overall, the
choice of the lipidation buffer has only a minor effect compared to the choice of
phospholipid. DPPC-lipid particles elute as one main peak, whereas POPC-lipid
particles shows a two peak pattern. The choice of lipidation buffer was influenced
by the purification process of the apolipoprotein and the supply of stabilized
lipid-free apolipoprotein. Lipid particle formation was shown to be feasible
irrespective of the lipidation buffer. Among various buffers tested the most
appropriate lipidation buffer was identified to be 250 mM Tris, 140 mM NaCl, 10
mM methionine, pH 7.5.

Lipidation mixtures contained a defined amount of apolipoprotein each and the
amount of phospholipid, e.g. POPC, was calculated accordingly. All calculations of
the molar amount of lipid were based on the tetranectin-apolipoprotein A-I

monomer.
b) POPC and cholate
Table 6: Lipid particle formation with tetranectin-apolipoprotein A-I as

example using pure POPC. Molar ratios apolipoprotein:phospholipid
are calculated for the protein monomer. Controls: apolipoprotein
incubated without addition of lipid (pure Apo) and lipid without
apolipoprotein (no Apo).

£ = E s L [ 7
= g = = B o= @ ‘» @ = s =
= 55| 2 285 E%| E2 m| 2
S 2 = s © = gl &= ¢8| 2 =
S = 8 2 5 2 S o —| o= 288
E2a| &~ 5% 8= ° R

« .o I~ _Q

1:320 clear 0.67 n.d. turbid
1:160 clear 1.34 1.47 clear

1:80 clear 2.68 2.6 clear

1:40 clear 5.36 4.87 clear

1:20 turbid 10.73 5.02 turbid*
only Apo turbid 2.68 0.51 turbid*
no Apo clear - - clear

*clear after centrifugation
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The molar ratios from 1:40 to 1:160 remain clear during the whole process. Neither
turbidity through excess phospholipid nor protein precipitation was observed.

Lipid particle samples have been analyzed by native PAGE (see Figure 13). The
most homogeneous band pattern was found with the sample 1:80 (lane 4). In
addition 1 x freeze/thaw (-80 °C) did not alter appearance of the sample (lane 5).
The band patterns of samples 1:320 and 1:160 indicate an inhomogeneous product
resulting in multiple bands (lane 2 and 3). Samples 1:40 and also 1:20 have
additional bands below the main product band (lane 6 and 7). The migration pattern
of pure tetranectin-apolipoprotein A-I is shown in lane 8 of Figure 13.

SEC-MALLS analysis was used to gain more detailed information on the
homogeneity of the lipid particles and their apolipoprotein-phospholipid
composition (protein-conjugate analysis). Figure 14 shows the chromatogram of
SEC resolved samples (UV280 detection). Here the 1:160 sample is divided into
three separated peaks. The 1:80 sample appeared to contain at least two species of
different size as displayed as double peak. The peak obtained from sample 1:20

shows the most homogeneous product.

The experiment was carried out using tetranectin-apolipoprotein A-I (3.84 mg/ml,;
10 mg per sample) and the molar ratio apolipoprotein:phospholipid was increased
from 1:40 to 1:80 in steps of 5. At molar ratios below 1:40 the lipid particle
formation is incomplete. Molar ratios above 1:80 are excluded experimentally:
after removal of cholate by dialysis the samples became turbid. Moreover the lipid

particles became more inhomogeneous at higher lipid ratios.

Table 7: Lipid particle formation of tetranectin-apolipoprotein A-I using pure
POPC. Molar ratio apolipoprotein:phospholipid has been calculated

based on the tetranectin-apolipoprotein A-I monomer.

molar ratio protein conc. | protein conc. | yield [%] | observation
apolipoprotein: | before dialysis | after dialysis after dialysis
phospholipid [mg/ml]* [mg/ml]*

1:40 3.5 2.67 76 precipitation

1:45 3.5 2.74 78 precipitation

1:50 3.5 2.94 84 precipitation

1:55 3.5 3.05 87 precipitation

1.60 3.5 3.19 91 precipitation

1:65 3.5 3.34 95 precipitation
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molar ratio protein conc. | protein conc. | yield [%] | observation
apolipoprotein: | before dialysis | after dialysis after dialysis
phospholipid [mg/ml]* [mg/ml]*
1:70 3.5 3.52 100**
1:75 3.5 3.56 100**
1:80 3.5 3.57 100**

* volume before and after dialysis 2.6 ml
**within SD of the method

During incubation at the transition temperature of -3 °C all samples remained
optically clear. After removal of cholate by dialysis increasing turbidity of the
samples 1:40 to 1:65 was observed. Precipitate could be removed by centrifugation
and the samples remained clear afterwards.

SEC-MALLS analysis was used to gain detailed information on the homogeneity
of the formed lipid particles and their apolipoprotein-phospholipid composition
(protein-conjugate analysis). All lipid particles were comparably homogeneous on
analytical size exclusion chromatography (SEC; Figure 15) displaying a minor post
peak which is more pronounced at lower molar ratios. In addition, there is a
noticeable shift in the peak pattern at higher molar ratios towards higher molecular

weights. The respective retention times are given in Table 8.

Table 8: Summary of size exclusion chromatography results, percentages
were calculated by integration of the area under the curve (AUC).
UVv280 retention time main post total area
main peak peak peak [mAU*min]
[min. | [Yo] [%]

POPC 1:40 56.2 89.3 10.7 3223
POPC 1:45 55.9 89.7 10.4 331.3
POPC 1:50 55.8 90.0 10.0 333.2
POPC 1:55 55.7 91.0 9.1 342.5
POPC 1:60 55.6 90.8 9.2 331.7
POPC 1:65 553 90.9 9.2 337.2
POPC 1:70 552 91.1 8.9 326.5
POPC 1:75 55.1 913 8.7 347.1
POPC 1:80 54.8 92.0 8.0 3478

The protein-conjugate analysis (summarized in Table 8) enables the calculation of
the total molecular weight of the protein (MW protein) and the lipid component
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(MW lipid) for each lipid particle eluted from the SEC column. Based on the
molecular weights of tetranectin-apolipoprotein A-I monomer (32.7 kDa) and
POPC (760 Da) the composition of the lipid particle can be calculated (n protein
and n POPC). The molecular weight of the apolipoprotein component found in the
lipid particle main peak at all molar ratios was approximately 100 kDa
corresponding to a tetranectin-apolipoprotein A-I trimer per lipid particle. The ratio
n(POPC)/n(protein monomer) gives the number of POPC molecules per
tetranectin-apolipoprotein A-I monomer in the lipid particle. The number of POPC
molecules per tetranectin-apolipoprotein A-I monomer varies between 54 and 75
though molar ratios from 1:40 up to 1:80 have been applied. The value % protein is
a parameter for the degree of lipidation. The lower the percentage of the protein in
the lipid particle, the higher the degree of lipidation.

Table 9: Summary of protein conjugate analysis of lipid particles of POPC
and tetranectin-apolipoprotein A-I as shown in Figure 16.
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140 Main peak | 238 104 33 135 178 54 | 44
' Post peak | 230 148 4.6 81 107 23 | 65
145 Main peak | 238 101 3.2 138 182 57 | 42
‘ Post peak | 184 118 3.7 66 87 24 | 64
150 Main peak | 244 100 3.1 143 188 61 | 41
' Post peak | 187 118 3.7 70 92 25 | 63
155 Main peak | 247 99 3.1 148 195 63 | 40
‘ Post peak | 182 107 33 75 99 30 | 59
160 Main peak | 248 98 3.1 150 197 64 | 40
' Post peak | 183 106 33 76 100 30 | 58
165 Main peak | 255 97 3.0 158 | 208 69 | 38
‘ Post peak | 191 103 32 88 116 36 | 54
170 Main peak | 260 97 3.0 163 | 214 71 | 37
' Post peak | 196 100 3.1 95 125 40 | 51
175 Main peak | 266 99 3.1 168 | 221 71 | 37
' Post peak | 208 118 3.7 91 120 32 | 56
180 Main peak | 275 99 3.1 176 | 232 75 | 36
' Post peak | 215 112 35 103 136 39 | 52

PCT/EP2011/064600



10

15

20

WO 2012/028524 PCT/EP2011/064600

49

¢) DPPC and cholate

Prior to lipidation the tetranectin-apolipoprotein A-I was dialyzed against 50 mM
KH,PO,, 250 mM arginine hydrochloride, 7 % trehalose, 10 mM methionine at pH
7.5. Tetranectin-apolipoprotein A-I (3.84 mg/ml, 3 mg per sample) has been
lipidated using molar ratios from 1:60 to 1:100 increasing lipid concentrations in
steps of 5. The lipidation buffer was 250 mM Tris-HCI, 140 mM NaCl, 10 mM
methionine, pH 7.5.

Table 10: Sample overview of lipid particles of apolipoprotein with DPPC.

molar ratio observation yield based on
apolipoprotein: after o/n protein
phospholipid* incubation [%o]
1:20 clear 85
1:40 clear 88
1:60 clear 89
1:80 clear 91
1:100 clear 94
only Apo clear 86
no Apo clear DPPC precipitated

* calculated for protein monomer

During lipid particle formation neither precipitation of protein nor turbidity through
excess lipid was observed. The yield of tetranectin-apolipoprotein A-I in the final
product was higher the more DPPC was used for lipidation.

Residual lipid-free apolipoprotein was found in the 1:20 sample on native PAGE
(lane 3, Figure 17). The 1:40 and 1:60 sample look most homogeneous (lanes 4 and
5) on native PAGE whereas the 1:80 and 1:100 samples contain additional higher

molecular bands above the main lipid particle band (lanes 6 and 7).

SEC-MALLS protein conjugate analysis was used to characterize the composition
of the lipid particles obtained after DPPC lipid particle formation (MW DPPC: 734
Da). Homogeneous SEC peaks were obtained at molar ratios of 1:80 and below. At
higher lipid ratios a pre-peak emerged (see e.g. 1:90 sample in Table 11).
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Table 11: Summary SEC-MALLS protein conjugate analysis of lipid particles
of DPPC and tetranectin-apolipoprotein A-I.
) E = = R= _ = - -~
EHIE P A
= %g § = E = = 9
1:60 1 724 298 | 9.0| 425 193 41.2
1:65 1 281 109 |33 171 77 38.9
1:70 1 273 103 | 3.1 169 76 379
1:75 1 286 103 | 3.1 183 83 36.0
1:80 1 295 100 |3.0| 194 88 341
1:85 1 307 99 3.0 207 94 32.6
1:90 1 361 117 |3.5] 244 110 32.6
2 319 101 |3.0] 217 98 31.8
. 1 397 134 (40| 262 118 33.8
195 2 327 100 [3.0| 226 102 30.8
1-100 1 405 132 (40| 273 123 32.6
2 344 101 [3.0| 243 110 293

The highest degree of lipidation (lowest percentage of protein) is found with the

1:80 to 1:90 molar ratios. In addition DLS revealed most homogeneous particle
formation at ratios 1:80 to 1:90 (> 98 %) at a particle size of 14-17 nm.

d) 75 % DPPC /25 % POPC

The lipid particle formation was carried out accordingly as reported in items a) to

¢) of this example with the following parameters:

Protein:
Lipidation buffer:
Lipidation:

Dialysis:
Molar ratios tested:

tetranectin-apolipoprotein A-I at 3.84 mg/ml, 3 mg

per sample
250 mM Tris-HCI, 140 mM NaCl, 10 mM methionine

pH 7.5

at 34 °C

at4 °C

1:60 to 1:100 with increasing the lipid in steps of 5

Lipid particle formation was straight forward and comparable to the process using

pure lipids. All samples remained clear during the process and dialysis. The yield
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of lipid particles was similar for all ratios tested (~85 %). SEC-MALLS analysis
showed that the molar ratio of 1:80 resulted in the most homogeneous lipid
particles with 90.9 % main peak, no pre-peak and 9.1 % post-peak. Protein
conjugate analysis revealed the presence of one tetranectin-apolipoprotein A-I
trimer per lipid particle in the main species of all samples (see Figure 18 and
Tables 12 and 13).

Table 12: Summary of SEC results; percentages were calculated by integration
of the AUC.
Uv280 Retention | Pre | Main | Post total
time Main | peak | peak | peak | [mAU*

peak [%] | [%] | [%] | min]

75/25 DPPC/POPC 1:60 583 - 89.7 10.3 360.5
75/25 DPPC/POPC 1:65 583 - 89.2 10.8 383.7
75/25 DPPC/POPC 1:70 58.3 - 89.5 10.5 376.8
75/25 DPPC/POPC 1:75 58.4 - 90.3 9.7 367.0
75/25 DPPC/POPC 1:80 583 - 90.9 9.1 383.5
75/25 DPPC/POPC 1:85 582 104 | 795 10.1 3564
75/25 DPPC/POPC 1:90 583 102 | 81.5 8.3 344.6
75/25 DPPC/POPC 1:95 58.0 169 | 749 8.2 3774
75/25 DPPC/POPC 1:100 58.0 210 | 704 7.7 365.0

Table 13: Summary protein-conjugate analysis of 75 % DPPC/25 % POPC and
tetranectin-apolipoprotein A-I lipid particles.

- | = e ~| = _ 5| e
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1:60 | Main peak | 257 96 3.0 161 217 72 37
Post peak 92 75 23 17 23 10 82

1:65 | Main peak | 263 95 3.0 167 226 76 36
Post peak 116 102 3.2 14 19 6 88

1:70 | Main peak | 268 95 3.0 173 234 79 35
Post peak 93 83 2.6 10 14 5 89

1:75 | Main peak | 275 95 3.0 180 243 82 34
Post peak 98 82 2.6 16 22 8 84

1:80 | Main peak | 279 95 3.0 184 248 84 34
Post peak 97 86 2.7 11 15 6 89
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Pre peak | 329 | 104 33 224 302 93 32
1:85 | Main peak | 291 96 3.0 195 263 88 33
Post peak | 129 | 107 3.3 22 30 9 83
Pre peak | 443 107 33 237 320 96 31
1:90 | Main peak | 293 95 3.0 197 | 266 90 33
Post peak | 126 102 32 25 34 11 81
Pre peak 384 110 3.4 274 370 108 29
1:95 | Main peak | 303 96 3.0 207 280 93 32
Post peak 130 103 3.2 27 36 11 79
Pre peak 398 111 35 287 388 112 28
1:100 | Main peak | 310 96 3.0 213 288 96 31
Post peak | 122 86 2.7 36 49 18 71

e) 50 % DPPC /50 % POPC

The lipid particle formation was carried out accordingly as reported in items a) to

¢) of this example with the following parameters:

Protein:
5
Lipidation buffer:
Lipidation:
Dialysis:
10 Molar ratios tested:

tetranectin-lipoprotein A-I at 3.84 mg/ml, 3 mg per
sample

250 mM Tris-HCl, 140 mM NaCl, 10 mM
methionine, pH 7.5

at 27 °C

at room temperature

1:60 to 1:100 with increasing lipid in steps of 5

All samples remained clear during the process and dialysis. The yield of lipid

particles was similar for all ratios tested.
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Table 14: Summary of SEC results; percentages were calculated by integration
of the AUC.
2 5
£ E| C = g
Z s2| S| &< 85| 5 E
S 25| 28| 2| 28| 8%
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ol
50/50 DPPC/POPC 1:60 582 - 88.9 11.1 | 3413
50/50 DPPC/POPC 1:65 583 - 89.3 10.7 | 349.6
50/50 DPPC/POPC 1:70 583 - 89.9 10.1 | 3369

50/50 DPPC/POPC 1:75 582 6.1 843 9.6 3474
50/50 DPPC/POPC 1:80 58.1 8.5 82.2 9.3 356.9
50/50 DPPC/POPC 1:85 58.0 11.3 79.8 8.9 352.7
50/50 DPPC/POPC 1:90 58.0 14.4 77.1 8.5 356.5
50/50 DPPC/POPC 1:95 58.0 19.3 72.6 8.1 367.0
50/50 DPPC/POPC 1:100 | 57.9 36.6 65.8 7.6 365.3

Using a lipid mixture of 50 % DPPC and 50 % POPC for lipid particle formation of
tetranectin-apolipoprotein A-I the most homogeneous product was obtained at a
molar ratio of 1:70 (see Table 14). The product was 89.9 % pure with respect to the
main peak and contained one single tetranectin-apolipoprotein A-I trimer (see
Table 15).

Table 15: Summary protein conjugate analysis of lipid particles with 50 %
DPPC/50 % POPC and tetranectin-apolipoprotein A-I.

= ™
! ‘D = = - @ =
S| 2 22| 5| 8|38 ¢
= = e S - = 2 = o
= S5 2| £ |£¢g]| =
= § TE| S| FIEFE| s
=
1:60 Main peak 331 124 3.9 207 | 277 71 38

Post peak | 131 | 106 3.3 24 32 10 81
1:65 | Main peak | 264 | 95 29 169 | 226 78 36
Postpeak | 127 | 112 3.5 16 21 6 88
1:70 | Main peak | 273 96 3.0 178 | 238 79 35
Post peak | 258 | 213 6.7 45 60 9 82
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Pre peak 108 3.4 211 | 282 83 34
1:75 | Main peak | 271 93 29 178 | 238 82 34
Postpeak | 126 | 106 3.3 20 27 8 84
Pre peak 333 | 108 3.4 225 | 301 89 32
1:80 | Main peak | 278 95 29 184 | 246 85 34
Post peak | 122 | 100 3.1 21 28 9 83
Pre peak 359 | 109 3.4 250 | 335 98 30
1:85 | Main peak | 284 | 94 29 189 | 253 87 33
Post peak | 132 | 118 3.7 14 19 5 89
Pre peak 373 | 109 3.4 264 | 353 104 29
1:90 | Main peak | 286 | 94 29 192 | 257 89 33
Postpeak | 133 | 110 3.4 23 31 9 83
Pre peak 390 | 111 3.5 278 | 372 106 29
1:95 | Main peak | 290 | 94 29 195 | 261 90 33
Postpeak | 162 | 136 4.3 26 35 8 84
Pre peak 404 | 113 3.5 291 | 390 111 28
1:100 | Main peak | 293 94 29 199 | 266 92 32
Post peak | 142 | 107 3.3 35 47 14 75

W
—
O

f) 25 % DPPC /75 % POPC

The lipid particle formation was carried out accordingly as reported in items a) to

¢) of this example with the following parameters:

Protein: tetranectin-apolipoprotein A-I at 3.84 mg/ml, 3 mg
5 per sample
Lipidation buffer: 250 mM Trs-HCl, 140 mM NaCl, 10 mM
methionine, pH 7.5

Lipidation: at 18 °C
Dialysis: at room temperature
10 Molar ratios tested: 1:60 to 1:100 with increasing lipid in steps of 5

Lipid particle formation was straight forward and comparable to the process using

pure lipids. All samples remained clear during the process and dialysis.
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Table 16: Summary of SEC results; percentages were calculated by integration
of the AUC.

2]
. Ei_ 12 |3 |3 | _%
x S 2= @ 2 2 = £
S SEE| 2 £ g¥ |25
g i3 |2 (& %

&
25/75 DPPC/POPC 1:60 582 - 90.2 9.8 3426
25/75 DPPC/POPC 1:65 582 4.6 85.9 9.4 345.6
25/75 DPPC/POPC 1:70 58.1 8.8 823 8.9 3532
25/75 DPPC/POPC 1:75 58.0 9.0 82.4 8.6 357.5
25/75 DPPC/POPC 1:80 57.9 10.8 81.2 8.0 356.7
25/75 DPPC/POPC 1:85 57.9 21.2 71.0 7.8 366.3
25/75 DPPC/POPC 1:90 57.8 26.1 66.4 7.5 3578
25/75 DPPC/POPC 1:95 57.7 327 60.5 6.8 3659
25/75 DPPC/POPC 1:100 57.6 36.1 575 6.4 3734

Using a lipid mixture of 25 % DPPC and 75 % POPC for lipid particle formation of
tetranectin-apolipoprotein A-I the most homogeneous product was obtained at a

molar ratio of 1:60 (see Table 17). The product was 90.2 % pure with respect to the

main peak and contained one single tetranectin-apolipoprotein A-I trimer (see

Table 15).
Table 17: Summary protein conjugate analysis of lipid particles of 25 %
DPPC/75 % POPC and tetranectin-apolipoprotein A-I.
= _ ™
=gz £ £¢ | &
Zlz (T2 E| 7 FE|S
=
1:60 | Main peak | 254 | 100 3.1 153 | 203 66 40
Post peak | 127 | 110 34 17 23 7 86
Pre peak 272 | 132 4.1 141 187 46 48
1:65 | Main peak | 259 | 100 3.1 159 | 211 68 39
Post peak | 183 131 4.1 7 9 2 95
Pre peak 280 | 121 38 159 | 211 56 43
1:70 | Main peak | 264 99 3.1 165 | 219 71 38
Post peak | 119 | 105 33 14 19 6 88
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Pre peak | 291 | 109 34 183 | 243 71 37
1:75 | Main peak | 268 | 98 3.1 170 | 226 73 37
Post peak | 120 | 101 3.2 19 25 8 84
Pre peak | 311 | 114 3.6 197 | 261 73 37
1:80 | Main peak | 276 | 96 3.0 176 | 234 78 36
Post peak | 137 | 127 4.0 10 13 3 93
Pre peak | 331 | 115 3.6 216 | 287 80 35
1:85 | Main peak | 278 | 98 3.1 180 | 239 71 35
Post peak | 139 | 117 3.7 22 29 8 85
Pre peak | 345 | 113 3.5 232 | 308 88 33
1:90 | Main peak | 285 | 98 3.1 187 | 248 80 34
Post peak | 143 | 110 3.4 33 44 13 77
Pre peak | 363 | 115 3.6 248 | 329 91 32
1:95 | Main peak | 292 | 97 3.0 194 | 257 86 33
Post peak | 155 | 122 3.8 33 44 12 79
Pre peak | 377 | 117 3.7 260 | 345 93 31
1:100 | Main peak | 298 | 98 3.1 200 | 265 86 33
Post peak | 160 | 114 3.6 46 61 17 71

g) Lipid particle formation using Zwittergent

The lipid particle formation was carried out accordingly as reported in items a) to
¢) of this example with the following parameters and the exception that cholate was

replaced by the synthetic detergent Zwittergent:

Protein: tetranectin-apolipoprotein A-I at 23.5 mg/ml

Buffer: 50 mM Tris-HCI, 7.2 M guanidinium hydrochloride,
10 mM Methionine, pH 8

Lipidation buffer: 250 mM Tris-HCl, 140 mM NaCl, pH 7.5

100 % POPC, molar ratio apolipoprotein:phospholipid = 1:60
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Table 18: Sample overview of various approaches and observations /
parameters of lipid particle formation.

[a—
9 turbidity sz | & <
2 = T = ) =
— s L 2 -E E < E ’?‘
£ o [ s 2| g% ) s e
< - |5 = E | = ‘@ s = T = = - =
@ S |1 =& = |E = = 8 s =
< |z = = © =
=] — [Sami
Zwittergent 3-8
0.1x
0.8 4+ F4+ 4+ 2.1 2230.18 4.68 99.6
CMC
L T R i 29 153681 | 446 | 948
CMC . . . . .
1xCMC | 84 + + + 3 1475.07 4.43 942
2xCMC | 16.7 - - - 43 1081.27 4.65 98.9
3xCMC | 25.1 - - - 55 839.85 4.62 98.3
Zwittergent 3-10
0.1x
0.1 F4+ F4+ 4 2 2361.56 472 100.5
CMC
05 1 g6 | 44+ | ++ | ++ 2 222138 | 444 | 945
CMC . . . .
1xCMC | 12 ++ + + 2.1 2267.16 476 101.3
2xCMC | 2.5 + + (+) 23 2082.18 479 101.9
5xCMC | 6.2 - - - 2.5 1941.61 4.85 103.3
10 x
123 - - - 4 1073.92 4.30 914
CMC
Zwittergent 3-12
0.1x
0.01 H+ F++ F++ 2 2722 .85 5.45 1159
CMC
1xCMC | 0.1 4+ F++ 4+ 2 2158.81 432 919
2xCMC | 02 | +++ | +++ | ++ 2 2636 527 112.2
20
x 1.9 + + + 2.1 2525.69 5.30 112.8
CMC
100 x 94 3.5 1567.85 5.49 116.8
300
x 28.1 - - - 5.6 1069.04 5.99 127.4
CMC
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= g v .2 = E < =
g % [T S|. 2| g% cw | 2 | 2L
b S l2=| €|y @ s = S = = =
Slea&l Sle2| 2 =
s |lg=| BlRE| 2% = "5
Ak e © £
Cholate
01x 0.06 | +++ | +++ | +H 2 2323.09 | 4.65 98.9
CMC . T I I . . .
0.5x
0.3 + - - 2 2301.15 | 4.60 979
CMC >
I1xCMC | 0.6 - - - 2 2316.86 | 4.63 98.6
2xCMC | 12 - - - 2.5 117872 | 2.95 62.7
SxCMC | 3 - - - 2.5 243534 | 6.09 129.5
10x 6 35 1814.69 | 6.35 135.1
CMC - - - . . . .

Lipid particles comprising tetranectin-apolipoprotein A-I have been analyzed on
native PAGE. Lipid-free tetranectin-apolipoprotein A-I migrates at 140 kDa (lanes
1 in Figure 19), whereas lipid particles show a characteristic shift to a higher
molecular weight between 232 kDa and 440 kDa.

Lipid-free tetranectin-apolipoprotein A-I but no lipid particles were detected in all
samples prepared with only 0.1 x CMC of the respective detergent (Figure 19,
lanes 2, 8, 13, and 19). However, a detergent concentration of 0.5 x CMC was
sufficient for Zwittergent 3-8 and 3-10 to enable the lipid particle formation with
tetranectin-apolipoprotein A-I (lanes 3, 9, and 14). With Zwittergent 3-12 lipid
particle formation did not occur until a concentration of 2.0 x CMC was reached
(lane 21).

Figure 20 shows the SEC-MALLS chromatogram of lipid particles comprising
tetranectin-apolipoprotein A-I using 3x CMC Zwittergent 3-8 and POPC (molar
ratio apolipoprotein:phospholipid = 1:60). Results of the protein conjugate analysis
are summarized in Table 18. The lipid particle fraction consists of two different
species as displayed in two overlapping peaks in the SEC chromatogram. However,
these two species are very similar, differentiating mainly in the number of
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tetranectin-apolipoprotein A-I molecules per particle (4.2 for peak 1 and 3.5 for

peak 2).
Table 19: Summary of protein-conjugate analysis of lipid particles formed in
the presence of Zwittergent 3-8.
= ™
— ‘D g2 = - @ =
&) ::5 8 = 3 — _—~ = E D P .
= S| e|EE £ E|2s| E| 22z
O z | SEE 2| £E| =8| &a|s8E
. S | B|T¢gl = = T E - | B2
= = E : =
P k
EPOAX 345 | 147 | 46 [ 198 | 2615 | 57 | 425 | 77
2 | Main peak
268 | 113 | 3.6 | 154 | 203.2 56 42.4 6.5
Pre peak 323 | 134 | 42 | 188 | 2499 60 41.6 7.4
3 | Mainpeak | 257 | 110 | 3.5 | 146 | 1929 55 43.0 6.5
5 Figure 21 shows the chromatogram of SEC-MALLS analysis and Table 19 the

summary of the protein conjugate analysis for lipid particles comprising
tetranectin-apolipoprotein A-I using 2 x CMC Zwittergent 3-10 and POPC (molar
ratio apolipoprotein:phospholipid = 1:60). Both peaks contain lipid particles
comprising 3.5 and 5 tetranectin-apolipoprotein A-I molecules, respectively.

10 Table 20: Summary of protein-conjugate analysis of lipid particles formed in
the presence of Zwittergent 3-10.

— £ = = = E =
&) £ 2135 8 & = | 2| 2| ~a&
1<} =] - R = = - z r—
Z S| 2 28| 2| 2 |EE| E|Z2¢
2|z |25 2 T | €| 2|2
s E E = E E = N’ °\° i
=
Pre peak 373 161 5.0 211 | 278.7 56 432 7.8
2 | Main peak | 272 112 3.5 159 | 2103 60 414 6.6

Prepeak | 345 | 150 | 47 | 195 | 256.6 55 43.6 7.5
5 | Main peak | 263 | 112 | 3.5 | 151 | 199.1 57 42.6 6.6

Pre peak | 405 | 151 | 4.7 | 253 | 334.1 71 37.4 7.9
10 | Main peak | 265 | 110 | 3.3 | 154 | 203.2 58 41.8 6.5
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The results of lipid particle formation comprising tetranectin-apolipoprotein A-I
using Zwittergent 3-12 and POPC (molar ratio apolipoprotein:phospholipid = 1:60)
are summarized in Table 21. The lipid particle fraction consists of two different
species as displayed in two overlapping peaks in the SEC chromatogram. However,
these two species are very similar, differentiating mainly in the number of

tetranectin-apolipoprotein A-I molecules per particle.

Table 21: Summary of protein-conjugate analysis of lipid particles formed in
the presence of Zwittergent 3-12.

! E = = = ~ E =

< S| 2|8 E| T |2E| | za -
> =4 = |8 E| = a2 ‘8 £ ) N
&) =5 2 = | =35 a| s8=
v § 3 E = T E T B Qo

E = E =2 | = ~

=

100 | Main peak | 487 | 342 | 10.7 | 145 | 1913 18 70.2 11.9

300 | Main peak | 241 | 208 | 6.5 32 | 433 7 86.4 8.5

The results of lipid particle formation comprising tetranectin-apolipoprotein A-I
using cholate and POPC (molar ratio apolipoprotein:phospholipid = 1:60) are
summarized in Table 21. The lipid particle fraction consists of two different species
as displayed in two overlapping peaks in the SEC chromatogram. However, these
two species are very similar, differentiating mainly in the number of

tetranectin-apolipoprotein A-I molecules per particle.
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Table 22: Summary of protein-conjugate analysis of lipid particles formed in
the presence of cholate.
= = =
- ‘D = = = S £ £
o E 2|88 5| 8|38 T <
> g & || S| E=s| £ | =@
C g SEE|F|EE| S %8
=8| g
2 |= ¢ = S
Pre peak | 1295 | 461 | 14.5 | 829 | 1091 75 359 12.7
0.5 | Main peak | 361 | 153 | 48 | 207 | 273 57 42.5 7.7
Post peak | 283 | 115 | 3.6 168 | 221 62 40.6 6.8

Pre peak | 1050 | 414 | 129 | 623 | 836 65 39.5 11.8
1 | Main peak | 337 | 154 | 48 | 182 | 240 50 45.9 7.6
Postpeak | 284 | 121 | 38 | 162 | 214 56 4277 6.9
Prepeak | 332 | 143 | 45 188 | 248 55 43.2 73
2 | Main peak | 269 | 111 | 3.5 | 158 | 209 60 41.2 6.5

Prepeak | 314 | 143 | 45 | 171 | 225 50 45.6 1.5
5 | Main peak | 278 | 118 | 3.7 | 158 | 208 56 42.7 6.8

Prepeak | 292 | 135 | 42 | 156 | 206 50 46.3 73
10 | Main peak | 271 | 115 | 3.6 | 155 | 204 57 42.6 6.6

Example S
Rapid dilution method for refolding and lipid particle formation

a) POPC and sodium cholate

Tetranectin-apolipoprotein A-I was expressed in E. coli and purified according to
Examples 1 to 3 (protocol 1). After purification, the buffer was exchanged by
diafiltration to a solution containing 250 mM Tris, 140 mM NaCl, 6.7 M
guanidinium hydrochloride, pH 7.4. The protein concentration was adjusted to 28
mg/ml.

A lipid stock solution was prepared by dissolving 100 moles/l of POPC in a buffer
containing 250 mM Tris-HCI, 140 mM NaCl, 135 mM sodium cholate, pH 7.4 at
room temperature. The lipid stock solution was incubated for 2 hours at room
temperature. Refolding buffer was prepared by diluting 77 ml of the lipid stock
mixture into 1478 ml of 250 mM Tris-HCI, 140 mM NaCl, pH 7.4. This buffer was

stirred for an additional 7 hours at room temperature.
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Refolding and lipid particle formation was initiated by the addition of 162 ml
tetranectin-apolipoprotein A-I in 250 mM Tris, 140 mM NaCl, 6.7 M guanidinium
hydrochloride, pH 7.4 to refolding buffer. This results in a 1:10 dilution of the
guanidinium hydrochloride. The solution was incubated at room temperature for 16
hours while constantly stirring. The removal of the detergent was carried out by

diafiltration.

Table 23: Summary protein conjugate analysis of lipid particle obtained by
rapid dilution with POPC.

= =
i £ 5: =
— [-P] Foun o -
3 § '% é-) :g- - p—_— 8 .E
] 8 s § = = TSl 8
=< S 5 = & | 22| B
g E ; = 23 E |7 2
a = = E = = | X
Pre
347 | 141 44 207 | 272 | 62 | 41
Peak
o
am 269 | 111 35 150 | 200 | 60 | 41
Peak

Tetranectin-apolipoprotein A-I was expressed in E. coli and purified according to
Examples 1 to 3 (protocol 2). After purification, the buffer was exchanged by
diafiltration to a solution containing 50 mM Tris, 10 mM L-methionine, 6.7 M
guanidinium hydrochloride, pH 7.4. The protein concentration was adjusted to
20.4 mg/ml.

A lipid stock solution was prepared by dissolving 100 moles/l of phospholipid
(POPC:DPPC in a ratio 3:1) in a buffer containing 250 mM Tris-HCI, 140 mM
NaCl, 10 mM L-methionine, 135 mM sodium cholate, pH 7.4 at room temperature.
Refolding buffer was prepared by diluting 3.7 ml of the lipid stock solution into
35.6 ml of 250 mM Tris-HCI, 140 mM NaCl, pH 7.4. This buffer was stirred for an

additional 2 hours at room temperature.

Refolding and lipid particle formation was initiated by the addition of 9.8 ml
tetranectin-apolipoprotein A-I in 50 mM Tris, 10 mM L-methionine, 6.7 M
guanidinium hydrochloride, pH 8.0 to refolding buffer. This results in a 1:5 dilution

of the guanidinium hydrochloride. The solution was incubated at room temperature
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over night while constantly stirring. The removal of the detergent was carried out

by diafiltration.

Table 24: Summary protein conjugate analysis of lipid particle obtained by
rapid dilution with a POPC/DPPC/cholate mixture.

)
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Pre
419 | 167 52 251 | 333 | 64 | 41
Peak
o
amn 252 | 101 32 151 | 200 | 63 | 41
Peak

b) POPC and DPPC and sodium cholate

Tetranectin-apolipoprotein A-I was expressed in E. coli and purified according to
Examples 1 to 3. After purification, the buffer was exchanged by diafiltration into a
solution containing 250 mM Tris, 140 mM NaCl, 6.7 M guanidinium
hydrochloride, pH 7.4. The protein concentration was adjusted to 30 mg/ml.

Two separate lipid stock solutions were prepared. Solution A was prepared by
dissolving 100 moles/l of POPC in a buffer containing 250 mM Tris-HCI, 140 mM
NaCl, 135 mM sodium cholate, pH 7.4 at room temperature. Solution B was
prepared by dissolving 100 moles/l of DPPC in 250 mM Tris-HCI, 140 mM NaCl,
135 mM sodium cholate, pH 7.4 at 41°C. Lipid stock solutions A and B were
mixed in a ratio of 3:1 and incubated for 2 hours at room temperature. Refolding
buffer was prepared by diluting 384 ml of the lipid stock mixture into 6365 ml of
250 mM Tris-HCI, 140 mM NaCl, pH 7.4. This buffer was stirred for an additional

24 hours at room temperature.

Refolding and lipid particle formation was initiated by the addition of 750 ml
tetranectin-apolipoprotein A-I solution in 250 mM Tris, 140 mM NaCl, 6.7 M
guanidinium hydrochloride, pH 7.4 to the refolding buffer. This results in a 1:10

dilution of the guanidinium hydrochloride. The solution was incubated at room
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temperature for at least 12 hours while constantly stirring. Detergent removal was

carried out by diafiltration.

Table 25: Summary protein conjugate analysis of lipid particle obtained by
rapid dilution with POPC:DPPC =1:1.

= =
a a
= | £ =7 =
= | S £% = S|
2 | & s g £ | 2|28
Y = = S - 2 2 2 =
T z |g8| &5 s | E|E7| 2
o = = = = £ > = = = | X
Main
263 | 102 32 161 | 214 | 67 | 39
peak
Post
08 182 | 85 2.7 97 | 120 | 48 | 47
peak

¢) Different guanidinium hydrochloride concentrations

Tetranectin-apolipoprotein A-I according to the invention was expressed in E. coli
and purified over a metal chelate affinity chromatographic process from inclusion
bodies (see Examples 1 to 3). After purification, the buffer was exchanged by
diafiltration into a solution containing 250 mM Tris, 140 mM NaCl, 6.7 M
guanidinium hydrochloride, pH 7.4. The protein concentration was adjusted to
28 mg/ml.

A lipid stock solution was prepared by dissolving 100 moles/l of POPC in a buffer
containing 250 mM Tris-HCI, 140 mM NaCl, 135 mM sodium cholate, pH 7.4 at
room temperature. The lipid stock solution was incubated for 2 hours at room
temperature. Refolding buffer was prepared by diluting lipid stock solution into
250 mM Tris-HCI, 140 mM NaCl, pH 7.4. This buffer was stirred for an additional
12 hours at room temperature. Varying amounts of tetranectin-apolipoprotein A-I
were diluted into refolding buffer: 1:5, 1:7.5, 1:10, 1:12.5. This results in different
residual concentrations of guanidinium hydrochloride in the refolding buffer. The
solution was allowed to stir at room temperature o/n to initiate refolding and lipid

particle formation. Detergent removal was carried out by dialysis.
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Table 26: Summary protein conjugate analysis of lipid particle obtained by
rapid dilution with different dilution ratios.
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1:5 Main 273 103 3,2 170 226 70 38
1:7.5 Main 272 100 3,1 173 230 73 37
1:10 Main 266 106 3,3 160 212 64 40
1:12.5 | Main 281 101 3,2 180 239 76 36

d) POPC and sodium cholate in the presence of urea

Tetranectin-apolipoprotein A-I is expressed in E. coli and purified according to
Examples 1 to 3. After purification, the buffer is exchanged by diafiltration to a
solution containing 250 mM Tris, 140 mM NaCl, 6.7 M urea, pH 7.4. The protein
concentration is adjusted to 28 mg/ml.

A lipid stock solution is prepared by dissolving 100 moles/l of POPC in a buffer
containing 250 mM Tris-HCI, 140 mM NaCl, 135 mM sodium cholate, pH 7.4 at
room temperature. The lipid stock solution is incubated for 2 hours at room
temperature. Refolding buffer is prepared by diluting 77 ml of the lipid stock
mixture into 1478 ml of 250 mM Tris-HCI, 140 mM NaCl, pH 7.4. This buffer is

stirred for an additional 7 hours at room temperature.

Refolding and lipid particle formation is initiated by the addition of 162 ml
tetranectin-apolipoprotein A-I solution in 250 mM Tris, 140 mM NaCl, 6.7 M urea,
pH 7.4 to refolding buffer. This results in a 1:10 dilution of the urea. The solution
is incubated at room temperature for 16 hours while constantly stirring. The
removal of the detergent is carried out by diafiltration.

¢) POPC and sodium cholate and wild-type apolipoprotein A-I

In another exemplary second method human apolipoprotein A-I (wild-type
apolipoprotein A-I) in 6.7 M guanidinium hydrochloride, 50 mM Tris, 10 mM

methionine, at pH 8.0 was diluted 1:5 (v/v) into lipidation buffer resulting in a
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protein concentration of 0.6 mg/ml. The lipidation buffer was consisting of 7 mM
cholate, 4 mM POPC and 1.3 mM DPPC corresponding to a lipid to protein ratio of
240:1. SEC-MALLS was employed to analyze complex formation. Approximately
two apolipoprotein molecules were found in a complex consisting of around 200

lipid molecules.

Table 27: Summary of protein conjugate analysis.
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Example 6
Lipid particle formation starting from denatured or native protein

The method as reported in Example 4 (first method) requires native apolipoprotein
for lipid particle formation whereas the method reported in Example 5 (second
method) starts with fully denatured apolipoprotein for lipid particle formation.

In an exemplary first method denatured tetranectin-apolipoprotein A-I in 6.7 M
guanidinium hydrochloride, 50 mM Tris, 10 mM methionine, at pH 8.0 was
extensively dialyzed against a buffer consisting of 250 mM Tris, 140 mM NacCl,
10mM methionine, at pH 7.5 at a protein concentration of 3.46 mg/ml. A mixture
of POPC and cholate was then added to yield a final concentration of 6 mM POPC
and 8 mM cholate in the solution. This corresponds to a ratio of 60 molecules of
POPC per molecule of tetranectin-apolipoprotein A-I monomer (60:1). The
detergent was subsequently removed by diafiltration. Analysis of formed
protein-lipid complexes was by SEC-MALLS. Using this method a heterogeneous
product was formed wherein approximately 60 % of the formed species comprised
more than three tetranectin-apolipoprotein A-I monomers.

In an exemplary second method denatured tetranectin-apolipoprotein A-I in 6.7 M
guanidinium hydrochloride, 50 mM Tris, 10 mM methionine, at pH 8.0 was
directly diluted 1:10 (v/v) into lipidation buffer resulting in a protein concentration
of 2.5 mg/ml. The lipidation buffer was consisting of 6 mM cholate and 4.5 mM
POPC corresponding to a lipid to protein ratio of 60:1. Using this method a

PCT/EP2011/064600
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homogenous product was formed comprising more than 90 % of a single formed
species wherein 60 molecules of lipid where bound per molecule of

tetranectin-apolipoprotein A-I (see Figure 22).

Table 28: Summary of protein conjugate analysis.
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Example 7
Lipidation of Insulin-F with cholate- and Zwittergent-solubilized POPC/DPPC

The protein chosen for lipid particle formation is commercially available Insulin
(Humalog®, Insulin Lispro, Lilly). The molecular weight of the protein is 5808 Da.
To increase the detection limit for insulin in the lipid particle the protein has been
labeled with NHS-fluorescein (6-[fluorescein-5(6)-carboxamido] hexanoic acid
N-hydroxysuccinimide ester, Sigma Aldrich # 46940-5MG-F).

Zwittergent- and cholate-mediated lipidation of NHS-Fluorescein-labeled Insulin
(Insulin-F) were carried out as reported in Example 4 using a 1:1 mixture of POPC
and DPPC. A 0.5 mM lipid mixture was dissolved in either 1 x CMC cholate, 2 x
CMC Zwittergent 3-8 or 5 x CMC Zwittergent 3-10 in PBS pH 7.4. Solubilization
of the lipids was achieved at 45 °C for 1 h in an ultrasonic bath. Insulin-F was
added to the solubilized lipid at a molar ratio protein:lipid of 1:2 (Zwittergent 3-8)
or 1:1.2 (Zwittergent 3-10 and cholate). The lipidation mixtures were incubated for
one hour at room temperature followed by extensive dialysis against PBS pH 7.4 to

remove the detergent.

The formed lipid particles and control samples were analyzed on SE-HPLC using
fluorescence detection (494 nm ext., 521 nm em.) and UV280 absorption. Three
different samples per lipidation approach were analyzed on SE-HPLC: Insulin-F
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dissolved in PBS, liposomes without Insulin F in PBS and lipid particles
comprising Insulin-F. Non-lipidated Insulin-F elutes from the column at about 40
min. elution time and the peak is detected by fluorescence and UV280 detection.
Lipidated Insulin-F samples elute from the column as two separate peaks detected
by fluorescence and UV280. The late peak (peak maximum at approx. 40 min.)
co-migrates with the Insulin-F control sample. The early peak at 15 min. elution
time has a higher molecular weight then pure Insulin-F and consists of lipidated
Insulin-F. Protein free lipid particles elute at 15 min. elution time.

Example 8
Application of apolipoprotein

a) Impact of DPPC and POPC on LCAT activity

Lipid particles comprising either palmitoyl oleoyl phosphatidylcholine (POPC) or
dipalmitoyl phosphatidylcholine (DPPC) and either recombinant wild-type
apolipoprotein A-I or tetranectin-apolipoprotein A-I were examined for their ability
to support cholesterol esterification by LCAT.

Tritiated cholesterol (4 %; relative to the phosphatidylcholine content on a molar
basis) was incorporated in the lipid particle by addition of an ethanolic cholesterol
solution. The capacity of the resulting protein-lipid complex to support LCAT
catalyzed cholesterol esterification was tested in presence of 0.2 ng/ml recombinant
LCAT enzyme (ROAR biochemical) in 125 pl (10 mM Tris, 150 mM NaCl, 1 mM
EDTA, 1 mM NaNj; pH 7.4; 2 mg/ml HuFAF Albumin; 4 mM Beta mercapto-
ethanol) for 1 hour at 37 °C. The reaction was stopped by addition of
chloroform:methanol (2:1) and lipids were extracted. “Percent” esterification was
calculated after cholesterol — cholesteryl ester separation by TLC and scintillation
counting. As less than 20 % of the tracer was incorporated into the formed ester,
the reaction rate could be considered constant under the experimental conditions.
Data were fitted to the Michaelis Menten equation using XLfit software (IDBS).

For a visualization of the results see Figure 3.
b) Impact of DPPC/POPC mixtures on LCAT activity

Lipid particles were prepared using cholate as detergent by mixing recombinant
wild-type apolipoprotein A-I with 3H cholesterol, a DPPC/POPC mixture, and
cholate in 1:4:80:113 molar ratios. DPPC/POPC mixtures contained either 100%
POPC; 75% POPC; 50% POPC,; 25% POPC.
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After cholate removal by dialysis, the capacity of the resulting protein-lipid
complex to support LCAT catalyzed cholesterol esterification was tested. *H
cholesterol (4 %; relative to the phosphatidylcholine content on a molar basis) was
incorporated in the lipid particle by addition of an ethanolic cholesterol solution.
The capacity of the resulting protein-lipid complex to support LCAT catalyzed
cholesterol esterification was tested in presence of 0.2 pg/ml recombinant LCAT
enzyme (ROAR biochemical) in 125 pl (10 mM Tris, 150 mM NaCl, 1 mM
EDTA, 1 mM NaNs;; pH 74; 2 mg/ml HuFAF Albumin; 4 mM beta
mercaptoethanol) for 1 hour at 37 °C. The reaction was stopped by addition of
chloroform:methanol (2:1) and lipids were extracted. “Percent” esterification was
calculated after cholesterol — cholesteryl ester separation by TLC and scintillation
counting. As less than 20 % of the tracer was incorporated into esters, the reaction
rate could be considered as constant in the experimental conditions. Data were
fitted to the Michaelis Menten equation using XLfit software (IDBS) and are

shown in Figure 4.

Table 3a: Apparent kinetic parameters.
substrate | Ky Vimnax
[% POPC] | [nM] | [n mole ester/h/U LCAT]
100 4.6 1.6
75 0.4 1.9
50 0.5 1.8
25 1.0 1.7
0 6.9 1.8

¢) Cholesterol efflux to THP-1 derived foam cells

Macrophage like human THP-1 cells, were obtained by exposing THP-1 monocytic
leukemia cells to phorbol myristate acetate. Subsequently cells were loaded by
further culture in the presence of acetylated LDL containing SH Cholesterol tracer.
These model foam cells were then exposed for 4h - 8h to cholesterol acceptor test
compounds (see below).

Cell culture supernatants were harvested and cells lysed in 5 % NP40. Fractional
efflux was calculated as the ratio of cholesterol radioactivity in the supernatant
relative to the sum of the radioactivity in the cells plus supernatant. Efflux from
cell exposed to medium containing no acceptors was subtracted and efflux velocity
calculated by linear fit. Efflux velocity was standardized using efflux from cells to

PCT/EP2011/064600
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10 pg/ml wild-type apolipoprotein A-I as reference (relative efflux velocity).

Relative efflux velocities obtained in two separate experiments were plotted as

function of cholesterol acceptor concentration and data fitted to the Michaelis

Menten equation.

Parallel experiments were performed using cells exposed to a RXR-LXR agonist

that is known to upregulate ABCA-1 transporters, and bias cholesterol transport

toward ABCA-1 mediated efflux.

Only a modest influence of the lipid mixture was observed in the tested series

(Figure S and Table 29).

Table 29:  Different samples.

tetranectin- molar ratio preparation
apolipoprotein A-1 | apolipoprotein: method
with phospholipid
100 % POPC/
1:60 holat
0 % DPPC cnotate
75 % POPC/
; hol
75 % DPPC 1:60 cholate
50 % POPC/
: hol
50 % DPPC 1:70 cholate
0 % POPC/
1:80 holat
100 % DPPC choe
- not

RXR-LXR pretreatment of the foam cells strongly increased efflux to the

non-lipidated material with a six-fold increase of the maximal velocity over non

treated cells. Impact on lipid particles was much less, with a two-fold increase,

reflecting lower contribution of the ABCA-1 transporter to the cholesterol efflux

(Figure 6).
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d) In vivo study

Five lipid particle variants were studied:
1) only POPC
i1) only DPPC
ii1) POPC:DPPC 3:1
iv) POPC:DPPC 1:1
v) DPPC:SM 9:1

Rabbits were intravenous infused over 0.5 h at 80 mg/kg (n = 3 rabbits/test
compound) followed by serial blood sampling over 96 h post infusion.

Analysis of apolipoprotein levels with an ELISA:
- drug levels

- data on plasma values of liver enzymes, cholesterol, cholesterol ester.

Plasma concentrations are very similar for all tested compositions showing little
pronounced initial "distribution" phase followed by log-linear decline of
concentrations (Figure 7, Table 3).

Table 3: Pharmacokinetic data.
tetranectin- CL Vs T Cunax
apolipoprotein A-I | [mlI/h/kg] [ml/kg] [h] [mg/m]
with
0 +
100 % POPC/ 0.897 450+25 |369+82 240+0.19
0 % DPPC 0.216
0 % POPC/ 0922 +
37.8+49 (302+77 229+0.19
100 % DPPC 0.098
75 % POPC/ 0.815+
+ + +
25 9% DPPC 0.064 37.8+£56 |342+45 2.65+0.28
0 +
30 % POPC/ 0.850 431+£59 [386+106 |234+031
50 % DPPC 0.135
90 % DPPC/
1.28+£0.62 507+87 |313+82 1.91+0.33
10 % SM

The determined pharmacokinetic (PK) parameters were similar for all tested
compounds. Also a low inter-individual variability has been found. The determined

half-lives are close to 1.5 days, i.e. increased compared to wild-type apolipoprotein
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A-I. The volume of distribution is similar to plasma volume (ca. 40 ml/kg in
rabbits).

f) Cholesterol mobilization

Cholesterol is mobilized and esterified in plasma. Plasma cholesteryl ester levels
do continue to increase even after tetranectin-apolipoprotein A-I is already
decreasing. When plasma tetranectin-apolipoprotein A-I levels have decreased to
0.5 mg/ml (about 50% of normal wild-type apolipoprotein A-I) increased
cholesterol ester levels are still detectable (Figure 8).

g) Liver enzyme release

Lipid particles comprising tetranectin-apolipoprotein A-I containing POPC do not
induce liver enzyme release (Figure 1). Similar to the rabbit, a single i.v. injection
of the tetranectin-apolipoprotein A-I according to the current invention containing
POPC or POPC/DPPC mixtures are safe in mice. The apolipoprotein composition
containing DPPC:POPC at a molar ratio of 1:3 was comparable to POPC alone
(Figure 9).

No significant hemolysis was observed until two hours post infusion in any of the
five preparations. Hemolysis was determined photometrically as red color in
plasma samples obtained at two hours after iv. application of
tetranectin-apolipoprotein A-I. 100% hemolysis of whole blood (generated by
0.44% Triton X-100-final concentration) was used for calibration (Figure 10).

h) Anti-inflammatory effects of tetranectin-apolipoprotein A-I on human
umbilical vein endothelial cells

Passage 5-10 HUVECs (human umbilical vein endothelial cells) were incubated in
the respective tetranectin-apolipoprotein A-I preparations for 16h and stimulated
with TNFa for the final 4 hours. VCAMI surface expression was detected with
specific antibodies by FACS.

Example 9
Lipid particle stability

Wild-type Apolipoprotein A-I containing an N-terminal histidine-tag and an IgA
protease cleavage site was expressed in E. coli and purified by column
chromatography as reported in the examples above. The histidine-tag was removed
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by IgA protease cleavage. Lipid particles (HDL particles) were assembled using a
1:150 ratio of protein to Lipoid S100 soybean phospholipid mixture. The particles
were stored in a buffer containing 5 mM sodium phosphate and 1 % sucrose at pH
value of 7.3. SE-HPLC revealed three distinct peaks upon incubation after
lipidation and incubation for 10 days. After incubation at 40 °C, a predominant
peak at retention time 10.8 minutes can be detected (47 % of total protein), which
is absent in the sample stored at 5°C. The 10.8 minutes peak indicates the
formation of soluble large molecular weight assemblies due to protein

destabilization.

HDL particles containing tetranectin-apolipoprotein A-I as reported herein which
were obtained starting from a POPC:DPPC mixture (ratio POPC to DPPC of 3:1)
were also incubated at 5 °C and 40 °C. Incubation at elevated temperature lead to a
slight degree of pre-peak formation, but no significant shift to high molecular
weight assemblies at 10.8 minutes (< 2 % increase at 11 minutes). This indicates
improved HDL particle stability compared to the particle containing wild-type
apolipoprotein A-I.

Example 10
Cholesterol mobilization

The efficiency at which cholesterol is mobilized into the blood can be determined
by comparing the respective excursion of total cholesterol with apolipoprotein
concentrations after administration of apolipoprotein in vivo. For a quantitative
assessment, the quotient of the baseline corrected area under the concentration—
time curve (AUC) of total cholesterol and the area under the concentration—time
curve of apolipoprotein was calculated.

In this experiment the following substances were analyzed:

- wild-type apolipoprotein A-I containing an N-terminal histidine-tag and an IgA
protease cleavage site expressed in E. coli and purified by column
chromatography as reported in the examples above; the histidine-tag was
removed by IgA protease cleavage;, lipid particles (HDL particles) were
assembled using a 1:150 ratio of protein to Lipoid S100 soybean phospholipid

mixture,

- apolipoprotein A-I Milano variant; lipid particles (HDL particles) were
assembled using a 1:40 ratio of protein to POPC,

PCT/EP2011/064600
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- tetranectin-apolipoprotein A-I as reported herein; lipid particles (HDL particles)
were assembled using a 1:60 ratio of protein to POPC and DPPC (POPC and
DPPC at a ratio of 3:1).

The three HDL particles were applied to rats. The values obtained for the

respective AUC ratios are shown in Table 30.

Table 30: Cholesterol mobilization.

AUC(time dependent concentration
cholesterol in blood)
lipids
AUC (time dependent apolipoprotein A-I
concentration in blood)
wt-apolipoprotein soybean .
Al phosphollpld 0.0002 (mmol/1)/(pg/ml)).
mixture
apolipoprotein A-1 | ), - 0.0004 (mmol/1)/(ug/ml))
Milano variant ' '
tetranectin-
apolipoprotein A-I E)QPC DPPC 0.0013 (mmol/I)/(pg/ml)
as reported herein 31
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Patent Claims
Method for producing a lipid particle comprising the following steps:

1)  providing a first solution comprising a denatured protein,

i)  adding the first solution to a second solution comprising at least one
lipid and a detergent but not the protein, and

ii1) removing the detergent from the solution obtained in step ii) and
thereby producing a lipid particle.

Method according to claim 1, characterized in that the second solution has
about 3-times to about 20-times the volume of the first solution.

Method according to any one of the preceding claims, characterized in that
the first solution is free of lipids.

Method according to any one of the preceding claims, characterized in that
the protein has an amino acid sequence selected from the amino acid
sequences of SEQ ID NO: 01, 02, 04 to 52, 66, or 67, or comprises at least a
contiguous fragment comprising at least 80 % of the amino acid sequence of
SEQ ID NO: 01, 02, 04 to 52, 66, or 67.

Method according to claim 4, characterized in that the protein is a tetranectin-
apolipoprotein A-I that has the amino acid sequence of SEQ ID NO: 01, or
SEQ ID NO: 02, or SEQ ID NO: 66, or SEQ ID NO: 67.

Method according to any one of the preceding claims, characterized in that

the at least one lipid is two different phosphatidylcholines.

Method according to claim 6, characterized in that the first
phosphatidylcholine is POPC and the second phosphatidylcholine is DPPC.

Method according to any one of the preceding claims, characterized in that

the detergent is selected from cholic acid, Zwittergent or a salt thereof.

Method according to any one of the preceding claims, characterized in that

the method comprises after step ii) and prior to step 111) the following step

iia) incubating the solution obtained in step ii).

PCT/EP2011/064600
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Method according to any one of the preceding claims, characterized in that
the incubating and/or removing is at a temperature of from 4 °C to 45 °C.

Method according to any one of claims 9 and 10, characterized in that the
incubating is for about 2 hours to about 60 hours.

Method according to any one of the preceding claims, characterized in that
the detergent is a detergent with a high CMC.

Method according to any one of the preceding claims, characterized in that

the removing 1s by diafiltration or dialysis or adsorption.

A lipid particle obtained with a method according to any one of claims 1 to
13.

Pharmaceutical composition comprising a lipid particle according to claim
14.

PCT/EP2011/064600
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JRIF) 38 %6, HL VR 2 JE [ T2 056 R /)~ 2 P LAt AR P R AR P T, /B 58 3 2 e 2 R 2
FIRT BN E I A-1 (Apo A-1), AR A HDL 145 60 % SR E .

[0004] 75 A A 349 JIH ] 52, DG G A2 708 B 040 (A 50 4 i 963 w7 R [l e, A A 5 1 40 1 T
LA, MR SHEEEANEASY (REO) TBXAEE. TR 3B H 5 S50% R
HE (LDL) sk S m & A (HDL) B4 . LDL PR &8s & m B EN FEM&E A Bk
A4, M DL PR S #& e A A-T VE A EEREA T &Y.

[0005]  FH HDL S0 R i 140 AV ] et A 1 0 I L [ P S i ol (LCAT) BisAbo VL[] e i
HA R0 g 7K 4 5 ) HDL UKL A% Co 0. HDL— IH [ e — W S0 ] LAt ist 326 1) A 5
MBI LR o

[0006]  HDL FORIFIH F 2 Z IRBAREE A-1 25 R B ESZ (RCT) « HhERE
[ A—T 288 i HE ] A0 L H 8 ) M I B P 4 L P e ) S R B 465 5 R B A e
[ £ T o g 80T I Py i e I 28 1 3 VR 05 Ak B [ o 3 2 R his i 7, 98 K
MM ATP- 454 - Rl - iz -A-1(ABCA-1) .

[0007]  EEFH e E A-1 FEEE A G750, 4 an 544 1) HDL ks L2278 B4y 70
SEARHE IR 80 £EAC L IAREAT T %52 o KT8 HR BUBURL I 2 8% 11 A-T-Mi lano, 7] BL &R
e ARIEYE (ERE (EB) MkhiAL 8 2 b B2 B /D ) o BUIRET A A-1-Mi lano J&—FPEF A4
RIBRIRE A A-T ) AR BRI EIE 8 A A1 50 T RRGFER R REAT %, B
WA FEMRTRIE 173 CR 2R ) U o - W2 B A T SR/ T i — i St BR A T i — 2R A

[0008]  7E W02009/131704 H, $iE T 1 & B NH [ B A HL A 43+ BB 2 e R
O RIGIKEE R . 76 W02009/097587 s T FH 7= AL K 4 I 7 T XUZ 1 77 ¥4, EL 4B A
FAFRE WL | /NS A TRV P T8 B Ve Rl 7E W02006/125304 71, i1 T ¥R
7 BT e IR 3N K I 25 AL A . 1 US2002/10142953 Rk iE T 94 K g A SR i
BRI AL e = A ALA Y. (F W02005/084642 H, HRIE T it 4L B A B - FLEE G
(apoprotein—cochelate) &4 . 1F W02007/137400 1, {18 T VAI7 IR 2 1 J7 1 R4k,
GW. 15 W02005/041866 HlIE T H T-¥a 7 M s St s IR B Ik 255 1k ) 250 37 T
25T %

[0009]  7F US6,287,590 H, #f 8 7 @ ik 4L - AW T B IE Sk /B & & .
75 US6, 037, 323 43 T 2 g 8 1 A-1 33 7 LA R e AT R 9T IR =R R

3
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(dislipidemic disorders) FINH.

[0010]  7F W02009/097587 1, R 1& T 44 >K ¢ 7l 16 F¢ i X2 B FH A7 A2 J7 ke AR
W02005/065708 H i T H A 42w (T 52 1 (10 4E 8 M 4L & W st K & B 5. AE
W02006/069371 H, #2181 T  F0 il 1/ B30 A 5 ko A B A 1 it S T S AL T V. AE
FR2915490 "4 T A& R A S AR UA (proteoliposomes) 1T M.

[0011] &AM

[0012]  ASCHRIE T —FH T = A A8 B A BT TURORL 1) 77 . R R IR LA 548
M ET 1 PR VR0 o PR A R BB 5 A /D — P IR ORI % R PR R T IR BURIORE . 7E 14
IR, YRV I BE 0 /D 3 CMC BATF o A8 A S B 7 ¥25, T DA 2% i 1T 19 7 A8 R AR
(naturation) BB, ¥ H.EAI M, {5 FH 40 AR SCHRE (19 7732, BEA% 50 BR 1 7 A2 IR TR0 o

[0013] E—ANEHAEF, HWBELLA 1L © 30 1 v) B4 200 v,

[0014] fE—ASEE AR, R4 D50 L v) B4 D106 1 V),

[0015]  fE— Sl 7 i WREREA L 1 60 1 v,

[0016]  E— NSt 7 & rh, PRk IR R 22 /D40 3 1% FE— NSl 7 7P, PRI Al R
EYSR

[0017] A SCHRE 1) — )7 T2 FH 7= A B BUURL (1) 7 ¥ BT 5 48 Rk AP 3%

[0018] i) RS M R IR —¥E

[0019]  ii) F 58— UM AL & 22 /b — i IR BRI B i RME AN AL & BTl B 1 1 30 0 v
A

[0020]  iii) MAEZDIR 11) A1 AUV 25 BRPess ot B b = A s i o

[0021]  fE—MSEili 7 Erp, S mAE SRR

[0022]  {E—Msgiti 7 &rh, s R EH T ERNEA.

[0023]  fE— it r &, RALBIREA. £5 P9ty Z4, BIRE A 241
JREH.

[0024]  {E—/MSgii 7 &&rp, BRI BA % SEQ ID NO 01,02 Fl 04-52 Fl 66-67 [{14
TR A I s FE R 41 50 22 /b — AN 84 SEQ 1D NO :01,02 Fi1 04-52 i1 66 Fl 67 )2 K
R A IR 2871 80 % IRIEESE B

[0025] 7E—ASEpt7 b, ERE A RA R ERF A EEE A SEQ 1D NO 01,02 Fl
04-52 Fi1 66 Fl 67 12 FEMR T4 1420 80 % M8 F B

[0026]  {E—NSEHE 7 S, R ARSI EA A-T. sy £, &JIREA A-1
EANEMREE AT, fE5— NS &, e lEsan - heEa A-L AR
K741 SEQ 1D NO :01 8% SEQ ID NO :02 5% SEQ ID NO :66 5 SEQ ID NO :67.

[0027]  fE—ASEiE &b, HAEE A A A % E RI51C F1 R197C [f1584% SEQ 1D NO :06
M2 TERR T o

[0028]  FE—ANSEHETT S, SR AT R T A W AR AR A D A O R
[0020]  fE— ST S0, BT 26 WM RAT BT 5 — IR AR IO 20 3 A5 2120 20 5. £
AT S BT A R TR S WA R A 5 A5 R4 10 1%,

[0030]  FE—ANSEHE T S, &b —FhIR UL F AR R i IR RS o IR 5o
[0031]  fE—NSEti /7 S, /0 — i IR e AR 1 s AR e b 7 M 3 1 R O A PR AT 2K

4
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BEN LR 22/ DR IR o 785 —ANSEHE 7 b, 20— FpIR TR B 1-4 FPJIR 5T, B iL B ALHE
019 TNl ) = = D U il =g GG A

[0032]  FE—ANSHt 7 S, B VAL B G I ORI o

[0033]  FE—ANSHE T ZE T, B SR B G S IR L PRV SRR G R A

[0034]  FE— AL T, TR BUR P RPAS [F BRI o 76 55— RSty &b, e o2 M AP AS
A TR AR AR . 7E 5 — AN Sili 77 S, 3 — B TR A ARl FT 58 — B IR MR AR AR AN [F) 2 A7
T AN B A TG 105 IR 5 25 BN I R R AT AR ) LA MR A A B IR IR R sk ) H ve . 7E—
ANSEE T 2, B — IR IR AR G2 POPC, 25 — BRI AR A2 DPPC,

[0035]  7E—NSEiE 7 S, BEVETIE H IS THER PRI, 5 T AR S IEEGR), 25 TR
T ERIRIVRIRA, B R B AL G o RS —ANSEI T S, YRERIE B RER, Py PR SRR
(Zwittergent) B'EAINIEE.

[0036]  7EASCHRE 1) 77 V20— SE 7 S, 58— W VR AR AN S IR R

[0037]  FE—ANSEHE T &, Ik VA b R 1) AR R 111) ZRTEEE—A Fid PR
iia) AREELE i1) PHRSMEHE. £ DLl ET REM/ HEBRTEM 4°C -45C
(R AT

[0038]  7E—ANSEhti S, FUEETRE 2 KL 0. 5 /NN RIZ) 60 /Mo 72— S 7 5
W, VRIS 2 K2 0. 5 /AN BIZ) 20 /N 78— NS BF, VBRI E £ k4
2 /NIFRNZY 60 /NI o FE—ANSEHE T, PRS2 K4 12 /312 20 /it 7E—
ANSEHE T e, YRR E 2 K2 16 /i,

[0039]  7E— NSty b, YR B OMC (BRI 165 — N Seii r b, PRigs
s HA 2 /b 5mM ) OMC IIBEER o 785 —NSEIt77 2, YE S HA 220 10mM () CMC 1
Sy il

[0040]  E— NS T &, PRI AR BELE S8 3 £ 2220 0. 5 X CMCs

[0041]  FE—ANSEHE T, @b B R OB T B B R BT bR FE— AN b, W
ik B R e E B K s . 7R AT B, ZRIEEENT T

[0042]  FE—/NSEHE T, 5B — W R A A 5 R R AR TR
HH )R LA R R R, FF HLAE S P IR ORISR 4 00 25 HL A BR e I A, I HLAE
IR 1) A, B IR, BRI R R AR A T A B AR/ oD SR TR TR U
i o

[0043]  FE— AN L, Ik iR TR PR

[0044]  iv) &l i JBORURE H Hi Ik Al & I SRR o

[0045] A SCHRIE AN 75 THI A2 8 ok U AR SCHRIE (1) 7 V23045 16 B TR o

[0046]  ASCHGE I — A T7 02 LA G, Frik A& W88 F A SCIIE 1) 77138k 45
(¥ AR 2 1 1 R TR, LA SR AR SCHTE 11 i A0 FH 131 4% ¥R 97 sl iR A Ak 11 24
WIRIN A o

[0047]  REHTEAR

[0048] X

[0049]  ARTH “HUIRE 7 Fi5 70 MAE I pLEls A ROoR TP RS I A

[0050]  ARiE“#H e E A-17 e B-AE O - IR BUNE [ — & EVMH B FH P B0 9 556 1tk
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BEZ K. BREE A-T 1R 267 N2 LRI FEN AT IE & B )il (prepro—apoliprotein)
H R A 6 1, Bk /T 280006 £ B A R 8l d AR (pro—apolipoprotein) #43ih, 2
BeUnEIh A 243 DNEERREN AL K. FIREA AT R 7 R 6-8 4
AN ) 28 R R B 5 P A0 2 A, PITiR s 25 PR T ST P 41 40 ) ] 22 N2 R IR IR IR AL R, Prid 4z Sk
o R R IR, BAER LG T b, B R A i v BEA . R B M N 8T
9 A-1 SRR T HI1E GenPept 3R 2 8 5 5 NM-000039 B £ 4 % 3 '5 X00566 ;GenBank
NP-000030. 1 (gi4557321) F4Rkili. ANZEJR&EE A-1(SEQ ID NO :06) {7 1E K RAF LKA
&, 1 P27H, P27R, P28R, R34L, G50R, L84R, D113E, A-A119D, D127N, %k 2 K131, K131M,
W132R, E133K, RI5S1C( LM 7R HL 151 H Arg AL K Cys, 85  A-1-Paris), E160K,
E163G, P167R, L168R, E171V, P189R, R197C ( & FEMRIEIE 173 H Arg i 4 Cys, #lEE A
A-T-Milano) fil E222K, ALHE HA TR IERIBEHIAZ A,

[0051]  FE— NSy Zrh, R -8k a A-T A5 REBkED A EER (TgA HH
B ) IVIEILL S B A TeA S ARG AN RAI AL S Rk P4, o« | 7 KR PIE
BRAE

[0052] Pro-Ala-Pro | Ser—Pro (SEQ ID NO :61)
[0053] Pro—-ProSer—Pro (SEQ ID NO :62)

[0054] Pro—Pro | Ala-Pro (SEQ ID NO :63)
[0055] Pro-Pro | Thr-Pro (SEQ ID NO :64)
[0056] Pro—Pro | Gly-Pro (SEQ ID NO :65),

[0057] A A b ik PR DD E T = A

[0058]  AR¥E“HRE Y TS B E E A ThEe & 2 k. i, “EissEa
A-T B SR o8 T R BR MBI EE (RIS miE [ B ) 5 RARERER B A-T A A EY
DRI A R K fE— AR 9, R E S A-T SO aE 20— AMW2EM o - 5%,
HHEATEHK — 587K S0 B 17 1F F AT ) 2 55 IR 9 2 A 238 70K ek T () oo B A% ) el £
HI AT IR S 5 PR VR 5 o A T BRI S 1 A-T I DhRE, BUIR SR VBRI AL 5 N 15-29 DN 2R R
WRIEE S 2K, 75— DL 7 R, A 22 2 LR ik 5L (PVLDEFREKLNEELEALKQKLK (SEQ
ID NO :04) ;PVLDLFRELLNELLEAL KQKLK (SEQ ID NO :05)) [JHEE £k,

[0059]  RiGE“ZR/D—Nr— N D =AU B A BN AU U EEZ . R
R RS, =AY TUAS, AN S AN S U, A EEZ

[0060]  ANTH /LB — M D% T FIE B A8 (1) 50 SOV IE , sl MOk FERB AL, L el pR
KO T L2978 « E 3K (aortoiliac disease) « Jmalb i ML /Co i 540 FE L
BRI o IR ECPIR LA A 4 R S AT R AR 2 AT AT BE AN B IR, BT IR S R =R
Lo JJURE ZE AR T Lo BT R T i R T R A e L g B vy T B R, T S
REZFE T 2R RAA T,

[0061] RiE" HEREE"” 5 3a,7a,12a - =% 5B - JIH —24- g ek H#h, Ju 2 Ha
#ho DU IR S AT B AR IR R S PR RS AR 00 T o — AR B B0l 2R 1R TR IR iU
$i o

[0062]  ATE “If SR AU L7 K o5 “OMC”, a] LAAZ FAS ), 53 % 1) 2 v 1 70 s ks
BT R, R I IR W BT, MMRTEE ) 7 (R ) BRBIR IR (R, B, ZIRE

6
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)

[0063] R “LREpFRIEEMRIEN 7 Ta A2 52 s SCR MR IR A% K BH () i ks 5280 B A1 1)
Ry Pk A2 FE IR P G o A6 U T DLTE i AR AT AN AR VE R AR 51N, W A5 5 1 15 782
PCR- /5 I GEAR o PR 28 S5 B AG 1 A, 36 L T S SE R R S A A AL e 1y 2 S B R S AR
et . AN OV 28 e ST BAT N BE i) 2 EE R R R e o I 2 S5 T A0, i LA e )
TR (B, Bz 2 R 2R ) , AR 2 55 m (i, RAAR B
B2 ), HA AT BT (R AR I R P 2 5 (9, H 2R R AT A 2 ik 22 2412 752
P2 T AR - 2R (R ), HA FEAR I BE 25 IR (0, N 2R A IR« o 2 TR
AR MER RN ZR . PR ), Bf B - SCREMBEMZIEm (flln, 72 R 4
B2 e R ) FHA GG Z R (1, B2 AN AR C R AR ) -
Ub AR B A FEASCRRIX AR 20, LA TE IR 741 5 “BEHA” B A2 R R 74 A FIE T
22 10 NIRRT/ BB e, fE—ANSEHE T R, WA 2 NBNL 5 AR I SRR/
BB, AT LLE T T Riechmann, L. , 25, Nature ( 44K ) 332 (1988) 323-327, F1 Queen, C. ,
%, Proc. Nat1l. Acad. Sci. USA86 (1989) 10029-10033. FTi& 14> F B K115 A5 ke AT 2 L8
FEHME o

[0064] AR TH “PREHN” $aR IS MEAL A . “ VRN 85 2 B e B 4 F ik
PESRKEB A I SE T 1o R “PIMEE TR (zwitterionicdetergent) ” $5 jch HE A
A I HLIRI I AL A 2 /D — N7 T B AT (03588 00 R0 4 /D — N G B A 160 358 0 1) 32 1 9 AL 2
WEW . FE—AS0E 77 S, Pelkinig B 55 108 P, 2 T R veER, 2 T H
T AR PRI, A e R s 4l Ao RV “ 56 TRE VeI Rk B IEaE 5 - B -D- Nk
FIAEHEFY IE T3 — B -D— LR R 45 85 17 L 1IE T ek — B -D— mbmi 27 2B 47 ek 5- SRR
B~ B D ML 2R S AT E RN o ARVE IS T HRVT 2R AR50 4R B HER Y |
HEERAR HHERAE  3-[ (3- ML IE NI ) — 340 SE 1- 26 - N ReliIRES (CHAPS) \3-[ (3 &
TRE BN AL ) L ] -2- IRAEL I ERRER N (CHAPSO) , FHHLATAEM MBS, RiE“HE
T REAEIIPEET "Fa 1L B Tween20.Triton X-100,Pluronic F68 FIHATAMIMILEEF]
ARV “ A PRSI TRk B DR 3-6 P PEVEERF 3-8 WA HEVEVRT 3-10 P PRV
3-12 FHHLAT AP o

[0065]  ATE % MR & R s L 4E S “HDL kL7, W] LIAZ BAF A, fe s iR B 1
A-THEA EBEE A EWRIIETR - EARED.

[0066]  ATE“ G eI e 2 Fi A 5w B AR EAT B AR v [T AH S e 52 v, LS AR B /[
SELEE AN LR CRISRPUA ) , RS RS A B REPUR G 5 — R AL PR R
) Z MR EEY). Bk, TEE E S50 mAH - Flidkdiik - PUR - RiEdiik. 22
SERIEAL B R N, PR - A BV M ST AR TR R R L ARvETE 02
T3 B Ry BT SR G2 I 52 2 PR SR PUAR RS R PR 45 & THUR AR R AL
L T (R0 R VA U M G eI 5 % e S I s VAN BB G I e v . AT BT
SEVE I T2 AR S o I IR 7 2 AN A AR SR LN o g I v mT DA LA AH f 322 0
SE VB A N s i AT

[0067]  ATE" RIGBTALH " RN TR A S (R o) FE B 40 M SO RS I T AL HE K K
SR/ B R R B A B AR U B B B A R R S R A

7
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L/ BOISE IR B o FE— NS 7 S, IR T HA B FE BTG i = e IE B AR/ B
U i e 7 S

[0068]  RiH “DMPC” Fia i fig — S s LM MR RN AL o

[0069]  ARTE“DPPCfa# MR 1, 2— — — FRMEEE —sn— H i —3— B IRELIRGR, AR A 1,2- =
FRAEEE — B TR I AE Bl

[0070] R “ZRL”FRHWANLL FRAARNEEY . £ RBIRERAZ @A
MHEAERE R SR REE 2RI M. £—PMElTE, 2R AT 2834
AR, fES— N SEE T R, 2 RS M0E R AE AL R AN B (1 MA L R 2 3
Z I EHESE A EAE I RAH AR o R 2 RARE Faret A sk L 4 54
DL b Sk F IS R T 5 . 2 RUEIIRER 5 AN A R IBUE R 2 28R 7 51K 2 SR AL
SERAR E AR . AE— SRR R, 2 RS MEUR V& & 0 = R g oo i s LR AR
V), L HA 5 SEQ ID NO :53 [ IR 4 HA 220> 68% [F— MR 2 BRIP4 . fE—
ANSEE T 2, 7E SEQ 1D NO =53 [RA7 B 50 [ Db 2 BR VR FE A AN R ¥ 2l SR R VR 2 48k, 75 )
—ANSEHE T R, e IR AL B R R IR R AL Bk TR A IR A B . B 2 R
ZIKAT UL S — B E A 2 RGN IS 2 K465 o nT DU S O RS A 1 4
TFRIREG ZMCRRIGZ BT . 165D %, 2 A E5 /-2 SEQ 1D NO =53
(WS LR, Horh S IR T4 1 N SRER C Sk R BRI 1-10 MREE . 765 — S8y
FE, Z BAEWIRAA SEQID NO :53 2 251K 741, H A 72 2518 7 41 16 N- Sk 2% 6 5%,
9 MEFEIRIRIE . X ASE T =, 2R HECEA SEQ 1D NO 53 IR T41,
FOrP e T N o SR IR AR A L Bl N o S 2 MR iR 2k CfH Lo 76— SEitE 7 b, 2 AL S f i
SV R A =B g oIt H B SEQ 1DNO :54 [ LM ¥4, fE— ML Eh, £
A2 AR A

[0071] 2 ZEMn] DUZ ISR R BUR SR Ak, BN ALS 2 BAE M EIM A RIERE A T UAE
SEBIPTRZ BT . AL, 2R = RARRI R,

[0072] %ML T %, 2 BAEEER AVIEE . /2 DT Eh, 2RI 451
LS B SEQ 1D NO =54 [ZZERR T4 N DU % 2 A — b ghoott. PIER A =g
T e = SR A E F ER A i IR R e 2510 320, Pk 4 it R iE 4544 5 A A DY B B = 5%
A ZERE) TOAT (/)8 (P MEE 25 R A EAE FH DUTE B = SR R D& a1 = SR AL g5 M oo e L3R B
NESE A, KA RMEE A, 388 RINESEA, 3Gk A BAHE I C- MEHER . f£— 5K
Wi 77, DU R 3 = BALSE F C 5 5 SEQ D NOS3 LA 41 o 7068 %, i & /b
75%, B& /> 81%, BR A /b 87%, BR A2/ 92% [Al— 1 IK1F41)

[0073] AR “HEILMMAHBAER” Fadk 3t & &y nE FAHEAER D) (Bt ), dEE 1
FHEAER (B, U8 , s A BAER ) (lin, Jursse el n - MERAH AR ) .
[0074] KRG FHAZIEE " 185 S IRRHRE A TF R BERAE ( HA @ sE 78 4 28 I
HBE%A5) WP (A @atRanLe 7 I+ Hish ) 24 s B R E . 7 LIAE
BT ARG / 0% BRVR A 1 (I AH AT sl A AR R DA 3L R 1R AT BB DR (1 T il £F R 3R
1 r 4 e SR R IR AR AR R VRS ) A AR R

[0075] & 1 Al AR IR AE A AT % I TR E ARl vEe 5 40 P AH AR 1R
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WENR BB R L, AR
POPC 4°C (-3 °C)
DPPC 41°C

[0076]
DPPC:POPC 3:1 34 °C
DPPC:POPC 1:1 27 °C
DPPC:POPC 1:3 18 °C

[0077]  ARTE “WARARICHE AR 45 ot — A>T 20, P A SR & 7 R — AT 1 LAl 7 7 2 Al
(K173, Herh 7 5 Al AR 20 23 i R W B, BTN IR MR B AT — A B MR B L &5
& Hh R AR S A 1 - R 3- AR S, RBECORRE TR E RS
B (R-C(0)0) WIATHLE Y BERRBEAEG ] U AT MR BORIR I o AE— St S
(AL 2R Be Al S IR =1 | R NER 2 = L e o 117 3 =1 L 2R S ALY R e LR
i, — A HE L AR EL AR B, — ) B AR L AR A, — PR R B A BEAR AL, 1- S5 B —2- PR
B IR AR, 1 PRRE B —2- SoE I A WEAE AR, 1— R Bt —2— 10 HiS Lot A B AE ek, 1 18
FR B —2— AR EE T e B P e, — o I % I L LA, 1— AR B —2— e L O I AEL el 1 3n
Bt —2— R HE A A AR B, AN H SR AT A4 o

[0078]  ASC AT I BT AT WA T LIk AR FIRUE, B CHRG3E ), ok BRE.HL Bt 2
5 T N AN A AR A B e AT AT AR H RIRKE, B A R B 22 5 4 5 ok
[o070] " ZJIk” L IRBEIE R A SRR AL B S, ANE HOR IR AR B
PR TR D2 20 AN EE BRI (1 2 IRRR N IR s dr s A~ DL 2 R4 s 5 —
A~ 100 NMREERREEE L B Z IR 2 7808 “ 87 2 H0En] L& AP = SR » WIBk
IKACEDEA, e a1, SORRER . AF 2R B ] Lh s 2 IR 4 s i, F B A
B USRI . 2 BRAEA SO AP AT B IR T R4 M sl i L AL IR € » T AR
58 W MR KAL S A N » (R H AT LAAF A

[0080] AT “POPC” 4RWENF 1- PARHEL —2— WL —sn— Tl -3 BRARMLIHGR, hFxh 1- £
REIBE -2 WhBt - AR EEIEG .

[o081] A “MRIE” FRAEE L 10 /D NSRRI PRIERBERILHAEEZL 10 DA
B2 WM SR P R o AE— ST e L REAE R E 5 /DI N SE R 78 5
—ANSE TR R Z 2 /N SE R

[0082]  ARE“EEAAE "Rt & B M — Bl E AR TR & DT 5% (w/w) 5B
KL, T 2. 5% R BURURE, 20 T 1% IR BURURE B/ T 0. 5 % IR SRR .

[0083]  ANiE: “AR{R” I AL R A SCHGE B9 IR B A AR 1 sEUIR B A AU, SL AR A
AN R 1 IR B AR R R R S A A B A R R R T i R
Peo B RT LR TN sy /b SR S 06 T E0IR R 1 52 MR s i A AL B R SR A, 0] B
535 SR E AR EE R N0 B A A AR AR E M, BORT LS AR O R A B n 28 0E

9
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AL A T A, B0 DA %A1 82 R BL G n28is 8 B A2 AR AE e E4m i
/ W RN LA

[0084] A IRIER

[0085] L2 K MG UKL W AR 5 A2 M B BN &5 e 0 HLANEL 35 I o s BT
06, A0 T PR R 3 A 5 MR R D — MR BUHAN S R A IR PR BRE R, 7]
DLAA 25— M B0 7 A R AR ME S IR 0 B, DR b £ 7 7= A I8 SRR 1) B fia] B T m] SE (1)
5o Jik, B RCE Y — IR JFURIURE o

[oosel  H =g ik {7 v

[0087]  ASCHRIE T — B0 T A8 R IR BURDRL I 77 7%, Tk 77 i A HE R AP -
[ooge] 1) $RMLAL S ARMES A HIE —

[0089] i) 4 —VVBUIMANEL S R BUMIGEE AME G B 1, BDAS B Bk 2 (9 1958 9, f
[0090]  iii) MAEAER 1) PARAS AV TR 2 BRUEG A, I Bl ™ A G pURRL .

[0091] ety b, T A & 88U & B I IR BORIDREL IR 77 2, A0 4G T IR AP IR

[oo92] 1) {RAtE S AHEE G E A IH W

[0093]  i1) K2R — VU AL B AR BRI FHELAS & B0IR 2 1 58 — i, A

[0094]  iii) MABR 11) BRAFHIHHH K BRVE BRI HH ™ A2 IR ORIk

[0095]  FE—ANSCHE TS S, SR R AT 2 S WU AR 2= D PG R AR AR

[0096]  FE—ANSEHi 7 S, B AT RS R AR RN 2T 3 A RIZ) 20 AR R
FE— NS S B WA R A IR AR AR IO A 5 A5 214 10 f5 AR

[0007]  fE—ANSEHE T S, 5 W RS =D PR A [F IR 5T, F i AR SR L ST
FUBE AR R U AN [ B AR oo A 53— ST S s 28 /0 Rl AN R F0 1 A2 A ol A [ P T
PRECAEGR . £E— ST SR, 55— BB GSZ POPC, 5 — B IRBLAH G2 DPPC,

[0098]  FE—ANSCHE Ty S, VeIt B HHIR L W9 MEDE BRI S e AT o

[0099]  CLHIE T VF 2 WRARAFAE SR AR 2 ik Canfil sk B N HDL F0RE ) 2 i
A A-T BiBiiR R (delipidated) #ARE A A-1) P AR TR AR 53k Ho, filtn 54t
WHIBREE A-T —EIRFBEIR CAERH g —2- Wt —sn— Hl -3- BERHEIRGL ) 5 ¥E%
A CHnEmEREY ) BRI A, Horp LURAR, RIAEZ MR A I BIR R 8 A-T. Rl iR
RS I T BB U8 & R U

[0100]  WIASCHRIE I J7 ik RVEAE S — DR 58 e i ir SRR UL AR TR s A Sl i
ASSCHRAE (177 325, AT LASRAS RAT 32 R0 07 B PR IR JFORIURE , 1) LAAE 2 FIAR 24 4R 1 P o 22
(RIS 1), I H A A 25 A (K AN ¥ KB Al RE

[0101]  ASCHE KT VA L VFAE . — PR e B fT 2R AL 8RS A1, 8
A A SCIRGE ) 773 AT LARAT RAT $2 e 107 i JoCE 1RO IR SORIURE , 1) DA A8 25 AR B30I
HE AT BT AERI 8], A1AE ] 25 427 I RSN 58— IR vl g

[0102] Xt AR BURIRLIE B T T R B LS Bt 1) R BAEA T, A i) 3 Kl
JRCRURE PR AT T3 P PR R SR o A9, 6 70 R B 35 2801 B2 1 ¥ i BRI, S 8 SR Fi [rI AR
ST T o

[0103]  MECAM &, B B & BHAT 16 B~ LN BER R IR & 2> v AN is (6 4m,
ZAFHEBE —sn— i —3- BERRARER, DPPC s — G5E B —sn— il -3 BEIRAHAR, DMPC %% ) o 5
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PEAR I, INAED 2R T LA & B 2220 16 AN R FBERTR IR 7 AN R g (191
ut, ERAE L —2- JE —sn— Hil —3— BEERIRGR, POPC s AREE —2— Bk —sn— Hh —3- BRI
B, SOPC) & BA %, I B X e

[0104]  WEARZ & B BE v A 5 3006 8 1 IR JBURIDRE 16 DhASCRI 22 4k o 748 AR afi AT
(¥4 & DMPC [ i SSO0RE (AR A 9T h, B 28 R DA 30mg/kg A B 1) 4 7 7™ o () |l 7 A
EREAEIE FoR, M A 100mg/ kg AbFE G IIZET . &5 L35 4% Hh S = oL [ e F ) 3 R R o
X R DR 2R rk (1 23) .

[0105]  {RAMZhREIAIESE T 4 & S IR WE ARGk 40 DPPC B POPC (¥l BRI IS T LCAT.
[0106] &b W7~ & AN [FIRAE I (R 204, M ] et B oo

[0107] 3R 2 :H TR BT FUHI % BB TR 4L & AR 2 A e T 3L 0E 2 Ak

HTFE4 R
R BE G B LCAT &Y EFEEER N
JKER
[0108]
POPC p =
POPC:DPPC | _ .
pas P
3:1
HFrE4 iR R
Y505 (K B 1B 2 LCAT JEY |8 R EEg
Vo=
o100 POPC:DPPC & 5
1:1
POPC:DPPC
i &
1:3
DPPC 5 =

[0110]  x&egh Foth iy &R X T A 204 B NE B2 72 16 1A P 25 BTE sz o AR, X 4
A5 SR RN 58 DPPC, 5 DPPC RSB AR (SM) AL IR BURURLIT 5, 7T LA & - 1 1
o CE D

(01111 BRI, 30 Jok G A SCHRE 1 754 30 A R I Tkt s — AN 5 T

[0112]  MHAM A5, 5 4% POPC FE R LL i, FHZEIY DPPC 7 e iR Sk 5 2 75 8 o it
st FH AN TR e i PR 2 Al e T R R o e b, 5 LA 4°C AR AR 3R 8 (1 48 POPC LL 2%, 4t
DPPC [ 41°C AR YL WA 75 1) 46 g T okt o8 R 8 5 o 10 HL, SRAS P s 2 — . Xt
A LABE I b SEC-MALLS HEAT (4 i BUBIURL 43 7 BITAIE S, Tk SEC-MALLS J& A vrillE 824 - JI§

11
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RGN TR (A -BE8WaH) . £ 29, B8 T BOK/MERL (@ (UV280
R ) AEHT BRE T Bl B T DA I 22 A4S 23 1 R BT AR I TR U ) HH IR I A i TR AN Y
—E

[0113] A FH AL ) POPC il % JIg 5 URE I, 76 I8 0 ks A A 28T 8 244 (1) POPC 43
TR AR — AL 77 A 40-85, /AN SE T R, A2 50-80, /AN SE T R 2
54-T5.,

[0114] 44 HI 4k DPPC il 2 IR SRR I, 728 BURURE Hh 44~ 208 21 1 BR 41 DPPC 43 148
H, 75— AL Ty &, 72 50-150, 78—/ S 75 7, 42 65-135, 76— DSt 7 i, 2
76-123, 3 HAE— 5Ll &, /& 86-102.

[0115] 25 BE/REE A L o 3 fY POPC T DPPC FIVE A4 F 1 4 BB RSBk ) , £ I o ks
RN IR SR B SRR BEIR 2 TECH 76— S5 7 =, S22 50— £ 120, FE—AN Sl 77
ZFh, 24 65— 25 105, I HAE— N SEili iy i, &4 72— 25 96.

[o116] K5 BE/REL A 1 o 1 Ay POPC T DPPC FVE A4 F 1 4 HR Sk s , 8 Jig o ks
RN IR R B BRI IR U TR B AR SE T b, a2 50-120, 75— NSl &, 2
60-100, /E— AN HEJ 2, &2 71 3 92, F HAE— AN 5 £ 42 71-85.

[0117] 5 BE/REE A 3 1 1 Ay POPC AT DPPC FIVE A4 F 1 4 BB RSBk e , 8 JIg o ks
AR R A SRR Ry TEOH  fE— AN &, 42 50-105,

[o118] W5 BE/REL A 3 1 1 [ POPC il DPPC [V A4 F 1 i 4 BB Bk ) , £ i o ki
RN EIRE A AR O E ST S, A2 60-95.

[o119] W5 E/KEL A 3 ¢ 1 [ POPC il DPPC VR A4 F T i 4 R S R I , £ JIg B ki
TSR S A SRR oy TEE R AN S, A2 60-90.

[0120] 44 E/RELN 3 ¢ 1 ) POPC i DPPC [R1VE & FH T il 4% R B ks ), £ i o Bk
H ARSI S SRR o T H A — NS T S, 2 6088,

[0121] K EE/RLEEN 3 0 1 fY POPC 1 DPPC VR &40 T i 4 i JSURURL I, 78 g o Bk
PR EIRE A AR T8 E ST S, A2 62-80.

[0122] 25 E/KEL A 3 1 1 [ POPC il DPPC [RIVE A4 F T i 4 HR SR I , 28 IR B ik
RN EIR R A AR T EE RS S, A2 66-86.

[0123] M BE/REC A 3 & 1 ) POPC T DPPC FVE &4 1 T 4% Jig S mOs IN, 76 fig J ks
RN EIR R A SRR oy TAOE ANl T &, A2 64-70.

[0124] 5 BE/REE A 3 1 LAY POPC T DPPC FVE A4 F 1 4 BB RSBk e, £ i o ks
RN R E A RAARIR R T EE , B ANl T b, 24 66,

[0125] X T i & A & 4 JI§ & @ A1 POPC fy JIR o ki, 76 — A 92 i 7 & L A
11 40-1 100 MESEE A5 POPC [ /REL, AE— S r =, A 1 1 40-1 & 80/
JEIREE, fE— Al 7 £, AHZY 1 0 60 FIEE/R L

[0126] X T i & 0 & 4% JIg & @ A1 DPPC {4 JIR o ki, 76 — A 52 il 7 &, A
12 70-1 : 100 B# a5 DPPC [ E/R LL, ZE—ANSEiti 7 A, A 10 80-1 90 [
JEIREG, fE— ANl 7 £, Y 1 1 80 IIEE/R L.

[0127] X il 4% £ & 21§ 85 A POPC 1 DPPC 1) ig Jit ikiz , 8 — A St 7 &, B
1 60-1 : 100 #E SR E S (POPC H1 DPPC) (POPC 11 DPPC [FIEE/REL 1 1 3) WIE/RLL, £E

12
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— AT S, VA L D T0-1 1 90 FEEIR Y, FF HAE— AN L, A L D 80 1Y
JEIREC
[0128] X il % £ 2 2% I 25 (1 DPPC 1 POPC (¥ JIg Jo JBURY, 76— > 92t 5 % 0, I
1 1 60-1 : 100 [W#JIEER A5 (POPC 1 DPPC) (POPC A1 DPPC [E/RLE 1 ¢ 1) WIEEIREL, 78
— SR, VA L T 60-1 1 80 HIEERLL, FF HAE AT R, ML D T0 1
JEIRLE
[0120] X F il & B 5% 2 06 8 (1. DPPC F POPC [ IR o kr , 7E — /N SE i 75 S+, B H
1@ 60-1 @ 100 FEIE & A 5 (POPC 1 DPPC) (POPC 1 DPPC FJEE/REL 3 & 1) [IEE/REL, 48
—ANSERETTEH, A L D 50-1 1 70 FEEIREL, JF HAE—ANSERETT =, NAHZA L 60 K
JEIREE
[0130]  7E—ANSEHti T S, ¥ Z IR BERFRE B £ 0. 5 /NI 22y 60 /NN 75— SEHE T
Erh B Z I VES IR T 4 0.5 /NI RIZ 20 /N . 7E— AN T E P, TR £ kA vE
BN 2 2 AN RIZ) 60 /N o AR —ANSEHEDT =P K PR 2 K PR RNR B4 12 /it
BNZY 20 /NI AE—ANSEHETT S TR 2 IR BRI B 2T 16 /M
[0131] 75— /> SE it J7 %2, an RAE IR BT (VR & ok il 2% i ROk, TR S 2 A
4°C 45" CHIAHARIRLE , fE— ALty Zrp, B 10°C 38 CHIAHARRLIE, JF HAE— Sty
Zh, BA 15°C -35°C A ARIELE
[0132]  XF T8 it & Bllg 8 I s BURORL, CLANAS [R) 7535, AR R Rl s R 385 R ik bl
JE T IR IR R PR AR BT SR AL
[0133]  JRBTRURI A DAL &, 75— S8 77 S, P8 1-10 M8l s A 7 /£ — A S5
T, P 18 AR EA T/ IR BURRL, AE— MK E 9, ) 1-4 MR E B S
¥/ R BRI o
[0134]  FE— AL J7 22, g BURURI T DAL &P X8 E A 22 1, 82, 303, BY 4, 8105, BY
6,80 7,808, 8L 9, 8 10 MEJREH T T/ ek . E—SEiiT7 &0, R 1
[0135]  7E—ANSEhti T S, b T 8RE A 24, Ba BRI AL & — Rl 2 M AR 2 ik
[0136]  ANSZ FRH, g BT RORE W] DA 78 Al Fl A~ F0 / BRI g s g o (e
JH A B ) 3.
[0137]  7F 40 A< SC 8 I A5 BT RURE T ik 1] DA A7 78 — M el 2 Rk B Rl BT I kU R
A DL ARAT 2 Rl SR 0], AR & 1 A sl P AR N B PRk DL e —
NN REM AN EGD GO ERT LY. £ DL &, B & 7ok
H TR/ BN IR sl lR A S W ER G W. 20 — R SEiti 7 &b, Bk ik
51 L A0 i R I 0 R ) IR K L AR T B o 1R 1S O K BT SR R 5 il
P RERE MR 28 460 &0 L A0k T T U IR IR L 2R AEL & 0 Ll AR T T U IR IR L 2R AR S IR D
BRI R IG5 B R AR & 0 T B Tk L 2R A48 & 0 — SR TN A0 JE R K ik BB A ) AN
cethyl B (cethylether) 584 & J B AR ol B3 & Ak B2 R b A7 A2 ) A 3R H 2 12 g 07 1R
g, 6 —AS2iiy &, 458 T A vk % ik H Pluronic®, Poloxamer®, Span®,
Tween®, Polysorbate®, Tyloxapol®, Emulphor® s Cremophor®.
[0138]  BS 1 RIPEG AT LU IR . fE— STy S8, Brid B BRIk B 1 IR ul
i SRR, BB AT SR AT A4, B FUF S AR TR, Sy R M T R A HL

13
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[0130]  7E— NSt Jy G, B 7 BRIk B R ES 7 IR ST C,0—C,, ot J i B et g 1 P
BRI RS . AR NS TT =, YRR B OMC IRpRidR Rl 75 X — NSy &,
BRI BT 2 /b 5mM CMC BRI

[0140]  7E— A5ty S, R BURURAL /b T 0. 75 H & % Rl

[0141] 7Sty S, R BURURAL &2 T 0. 30 F & %6 UEik .

[0142]  FE—ANSCH 7 S, IR TRoRi A & /> F 0. 1 8 % BRI

[0143]  7E— NS0ty S, MR BURURAL &/ T 0. 05 H & %6 JEk

[0144]  FE— ST S, PR Pt sflit B2 TR s isfl, 58 T A QI v, &
Ty ER PR, & PRI & o 765 — NS0 77 S, Pl 2 IR B BOM PEvE
7o

[0145]  7E—ANSEHt 7 S, 7RI Ak B 7 2, SR — WS TR A AN & JIg TR o

[0146]  7E—SCili &b, ik FikAE b8 i1) 2 GEB B 1i1) 28, B N id P g
iia) WEEDR 11) PPRFMER. £ AL E, H 2 IHEEAREZ 0.5 /M
BNy 60 /NET . AE—ASEHE T, B 2 IHBEEFIET 2 0. 5 /N RIZ) 20 /M. fE—
SEHE T R TR Z K YRR T 2 2 /N RIZ) 60 /NI FE— AN T TR
ZIRAVEEFIE T L 12 DT RIZ) 20 /N 2E—NSEHET 0, 5 Frd 2 K PR S
2516 /o

[0147]  FE—ASEHE T B, B R/ BEBRLE 4°C -45C T .

[0148]  E— AL &, BB IEEBUENT AT 25

[0149]  FE—/MSEH 7D, 58— B A S — B 3 L RA R AR TR —
W L e 8 B PR e IR R, 0 S R BT SURI SR R 43 i) EL A BRI
B, oA e 3R 1) H, BN 1 RO EE IR TR B R PRV S R B e 5 / kb, v oe
FOIG PURIURE o 38 S AR R R A v RS Il BRI R, AT — R S B S IR
TG LA 5 — 7 T R 5 PR IE A L3, SRV UG ROk o

[0150]  E— AL T E, ik =B TR PR

[0151]  iv) AliAk I BURURL I ke ™= 25 i R

[0152] 4, 24 7 7= A A e a1 R I Rk, ANEE AL s0mT BLIE B B 16 MR
RS R PR R IR A AR AR (9 0, T ARME RS —sn— H M —3— BERRIIEA, DPPC ;
TN S E L —sn— H -3- BERRIEAR, DMPC 25 ) . MWAEWH A EERE, S I, AT L
MaE BEA 2016 4 CJR TRBERTR IR/ M ARAEEE (9 bR EE —2- Wil —sn-
M —3- BERR LG, POPC ;fff IRk —2- I EE —sn— H it —3- BEEZAHAR, SOPC) & B A % H 2
A - R

[0153] W] LI FH % AR EEAE sl DPPC 1 POPC K HVR A9 FH T 1 i A 35 250 28 1 1 i o
L o 3K 4 3 9] P )T I TR FEL sk A — SR B 30 23 AS [R) B — A [R) 40 A A e R Y e =
HERIRIR 4 - {8 FH DPPC W, il 2% HR JSURURL 56 2% 5%« AH S, POPC fEARAMTh eIl 2 o 8
A R RAE B0 SN B IR [ i £ e e g (LCAT) IR, P gt T 3 52 11 JIH
] 222 A oA I ] e e DA A ) o 8 IR, 5 A0, 5 — ot I Lk ) 8 SRR AH B, BAAS
[ B2 /R LA 25 PR BB R JE R R A, 491 40 POPC 1 DPPC FRIVEL-& 4 1 g T Sohes 2 A5 ) ) (DN, 461 4
K 4),

14
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[0154] 5l 4nn, AR ki i) DAL POPCo 4% 1 ¢ 40 HZ 1 & 80 FE/RLLIWENREA -
BB 7= A IR TR I, B3R B 1 SRR POPC 3 140 H mT LATE 54-75 Z [i) A8 4. 7E
— AN T R, IR 15 POPC IR /REL 2 1 & 40-1 & 80, fE—/Naii iy &b, FE/R L
el 0 b0-1 1 T0,fE AT R, BRI ZZ 1 L 60,

[0155]  [E|, X F7= A A4 26 B 11 F1 POPC (1 18 TSR, 206 85 11 5 POPC [ /B8 /K EL 2 M
124031 ¢ 100, fE—SEhig b, BEREEAE 1 0 40 B 1 80, I HAE—SEhi &
o BEOREEZZY 1 L 60,

[0156] L1, JIg FUBURL AT DAL DPPCe 24085 1 ¢ 40 B2 1 ¢ 80 BE/RELIERIEE A -
JIE S 7 A g ROk ), B80S DPPC 23 74 H n] DAAE 76-123 22 (i) A8 4k . 7E
—ANSEE T R, R R 15 DPPC R EE AR | 2 70-1 & 100, fE—ANSEHE T &b, BE/R TG
10751 190, FE— A B, BEARIEEZ T L 80,

[0157] M4, W] LLAEEZREE A 12 3 (¥ POPC R DPPC [IR-& 4 T Ufi il 4 i TR . 44
160 HA 1 © 100 FE/RECMERE G« JRBUH T A I8 BURURL N, f 80 ia 25 1 SR A4
WG 712 B T AR 72-112 2 (B84 7E— A8 7 £, IR E 5 (POPC F1 DPPC) 1)
FEIREGAET 0 70-1 90, 7E— NSt 7 S, BEAREL & 1 ¢ 75-1 & 85, fE— MLt 7 &
FEIRELAZZ 1 80,

[o158] BRI, X T/ A4 4 2 I8 2% 191, POPC 1 DPPC [ JIE B ik, 2 IE & 1 5 (POPC Fil
DPPC) (POPC 1 DPPC EE/RLL My 1 & 3) HIEE/RLGAE—ANSEEr &, & 1 2 60-1 & 100, 7E
— NS R, BEREGZ 1 D 70-1 0 90, HHAE— AN b, BEUREL 2L 1 L 80,

[0159] i 4nn, W] LLAEEZREE A 12 1 (%) POPC i1 DPPC (¥R -& 4 FF Uf il 4 B UMk .
1160 HE 1 ¢ 100 BE/REIEARE B« JIe A T2 e Bk i, B4~ 28018 28 1 FRAK I
BEAR 7 PR E T UAAE T1-111 Z (8 4k . fE—NSEitir &b, &R 5 (POPC A DPPC) [
JEIREEAZ T © 60-1 1 80, 7E—ANSEHti 7 e, BE/RL AR 1 ¢ 65-1 & 75, fE— 3L 77 &,
FEIRELAEZ) 1 2 70,

[o160]  PAI U, X T A A 3 8 ig 22 1, DPPC AT POPC 1 fig UKL, 25 82 1 55 (POPC I
DPPC) (POPC 1 DPPC EE/RLL Ry 1 ¢ 1) HYEE/REAE— AL r &, & 1 2 60-1 & 100, 7E
— ST R, BEARLEAE 1D 60-1 1 80, HHAE— Sl B, BRI EZA 1 L 70,

[o161]  f5iltur, W] LI EEJREG A 3 ¢ 1 [ POPC I DPPC [X1VR &4 FF 4 il 4 g Bk . 2400
160 HAR 1 ¢ 100 BE/RECERE G © 8T T4 I8 TUmoR v, A 30i5 8 B A Y
TR 7 4 B W] DATE 46-93 Z A4k 75— NSl Ty S, Ble a5 (POPC HI DPPC) (1)
IREGAE 1 0 50-1 & 70, 7R AR R, R 1 55-1 1 65, RN R,
FEIRLEAEZ 1 1 60,

[o162]  PAl ik, X T A A 3 8 lg 22 &1, DPPC A1 POPC 1 Iig JBURURL, 25 82 1 55 (POPC il
DPPC) (H:Hr POPCHIDPPC FE/REE A 3 ¢ 1) WBE/REUAE— N SEE T &, /& 1 1 60-1 & 100,
E— AN T e, BEAREL SR 1 2 50-1 & 70, IF HAF—NSEitiy &b, FEREE 24 1 60,
[0163]  7E—/MSiti 7 &b, #la i A A3 B A MK R A 9 BT DAAE S 4 AR B
ARATT H B SR IR IR 2 A AP Ja 3k B R0 T, 9 HAT DAL AN TR 2 0 B AN [ 1 2 IR 2
Mo

[0164]  JEAR b, R BURURE IR ] Bl i 4 22 ik 5 SR n i g I IR S AE e A 125 B R S A
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— R B ORSEI . I E T BR Ve T 2 AR XUZ 4RI R SBURIURL IR T 1o

[0165]  BLA b, i BMOR T i n] DL VY ) - iR A A-T B 2 AR 555
TR B IE B EAT5 B I AR R — i B 2R S o 8 T 25 B 50 5 28018 Uk 1)
TE 1%, BT g JPORORL FH AR o — 32588 a 8 A R SR R TG XUZ 4 o

[o166]  Jig SR n] LLE A UTvE I / B 0 BRI Gk gk AT 4l A . 1t i & W),
RIAN A2 8 SSORIURE 1R — 50 23 IR V8 0 AT CATE B K W B G oD 3R 22 o 7E— NS HETT R,
AL IR TURURL K 5 3 IR0 IR HE B K R B i 20 B8 . A8 S — S T =, T g K I B
IR TR B L B ExtractiGel D(3kH Pierce Biotechnology, Rockford IL, USA),
CALBIOSORB™ ( 3k H Calbiochem, San Diego, CA, USA), SDR30HyperD™ W3] — VeI 222
Hr# g ($£E PALL Corporation, Ann Arbor, MI, USA) o JIR SR URLFHAS & BRI F VA TR
B 7KW B A A R [

[0167]  fE— AL T Z 7, A A &R 2B HAT ) CMC IRIBEE ] o

[o168]  Z4YANiZWI A G5 -

[0169]  f it 4N AN SCHRIE 1) 77 vESRAS I I RO w] LR T30 97 A1/ BOS s 8O IE -
[0170] W] DLFFUn A SCHE i DY 3%t - #8008 2 8 A-T BRAA SCHRE B9 SURURL L 19677
A/ BUZ WA IE B BOKE SOIR BUEE B A8 4 CAn i & i e st ) IS ORR R AT () 950
BUWIE .

01711 T #EfR BIEE B0 - J5 L 52 G 3CFe LCAT Ak i AH [ i R A FC e g, Jd e PR
THCAS TIN5 Tt £ T B A e T[] et 45 - 381 A A SR [ g SOk b o 56 B o T A T
BaE Ay (e ERERES AT BPUESEA - 8)8EE A-1) Z4MY DPPC IR &)
FEEG, L5 4Ky POPC 1 i JPUMURL A2 B8 47 (1) LCAT k4 (K] 3) .

[0172]  7EALE ASFI) POPC Rl DPPC YR 40 B I JSURIURE Ho JIH [ e 5 Ak 1) AR 2 i W 5 4%
— Pl (K B AR TR IE B AT LU, VR B4 R S 43 (¢ LCAT A, fnm] LA M JE 5] A 5 44 14D 7S 2 2 00
B (WA 3 MIE 4) .

[0173] 3% 3 AEALEBENR AN [RIVR -G I IR BORURE Hh (4 HE [ Tt A i S 4 2 A

Vmax
F T il 28 0 BURORE | Ko

[nmol [l
R B8 JIR PEOR L [um]

/h/pg LCAT]
POPC 4.6 1.6

[0174]

POPC:DPPC 3:1 0.4 1.9
POPC:DPPC 1:1 0.5 1.8
POPC:DPPC 1:3 1.0 1.7
DPPC 0.9 1.8

[0175] K 1d kK THP—1 55 k% 4H g (1 1095 40 o 58 % T e i 12— A OB IR IR —13- &%
fig (phorbol myristate acetate) Ff Ot ZBUR P AR o I [ B2 7 R A 3R 1T ) a4 At A
16
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THP 1 41 Jfa 5% 5 T JIEL [ 1 52 (A DR AL A4 o

[0176] ] LK 0 ik 52 A ISR Ak & 4055 T (K0 U H P T 650 o v75 9 1% UL 0 T s o i
5 40 1 A R R e AT R P ST T S R B R I S R R TS S AR A TR A 4
AT oA, ol ik S RLA 3 MT o AT DUASE A 28 5 FIAS 22 5 T RXR-LXR Sl ) i 4t e ik AT
ATSE, Brik RXR-LXR ¥ O 0 =22 Fd ABCA-1 Fki I ] ABCA-1 /T IS S I H
[0177] 76 RXR-LXR A5 SUBURL FUAC EE (W40 i b, 5 A AEIR A DU 7% 85 1 - IR 2R 1 AT
AT L, W] DO %% 380 70 JH [ Ft ot HH A S s 3G e mT AZE IR 2R 41 o0 82 3115 T
TRA YT A (Kl 5) . 76 RXR-LXR FALBE 40 ie T, 7] LA 8L 3 764 2 3E
JIE AL IV SR [ - 2R 8 A AT F IR ORI 1 3t R A ] LR S B o 5 FH R 6
Ak PR 48 U 22 B 0 LA, SR N BE Ry o AR R A T ASOUL 8 BT TR A R e A
/N (K 6) .

[0178]  EAf U Py IR AN [ (4 R TR o K i JDCRIURE R Ay i Fk P i e P, O ELAE it P
JEAE 96 /NI N BEAT 288 MLV IR o 00 5 A JIE [ R ] e s 4 . T BT S R G
SRR IR T BRI 5 R P AT I, B S ISR X Bk ME R (B T) o firm] LA
T A FORE B, T AT A AT S 9B ) SR AU . MR B

15/51 TT

WRET 1.5 K.
[0179] 3 4 & K5I BN 124245
Fﬁ ﬂ: ﬁaﬂ % ﬂg )ﬁ ﬁ C1L Vss T1/2 Cmax
PIRRENEEE R L | [ml/h/kg] [ml/kg] [h] [mg/ml]
POPC 0.89 +£0.22 45.0£25 |369+82 240 +0.19
[0180]
POPC:DPPC 3:1 | 0.82+0.06 378456 |342+43 2.65+0.28
POPC:DPPC 1:1  |0.85+0.14 431459 [38.6+106 [234+031
DPPC 0.96+0.10 378+49 [302+77 229 +0.19
H T 5l 4% G R € Vi Tin Cruax
[0181] RLFIBENREE R LG | [ml/h/kg) [ml/kg] [h] [mg/ml]
DPPC:SM 9:1 1.28 +0.62 50.7+8.7 [31.3+£82 1.91 033
[0182]  rm] LA ANIE] 8 Hodige 2, 76 % )l f o BAe IR [ i . R TEPUE SR - 208

A AT IR CLIT IR FRARR , 1 S AH e B We KPS AR Sy . 21 2 DR 1 - 2%
HH A-L KB4 2129 0. 5mg/ml (£ 50 % H1EH BF A R R &=

S 58 A [ B

A=), 5 IH AT A

[o183] A& WUEHT (1 — BR R 1 A= T KU HRBURURE AN S S A/ B b A AR, Qo] AR 1
A9 BRI o LA, ERK PN G i 193 /0 R4S 0 0 SR e o] DU i B oIt (B
10) .

[oe4]  [AIBL, A B I 5 THI 2 29 AL S I RS W AL & 40, JLA 8 WA SCHOE 19 23 A 280
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A IR BURORE B 35 I A SCHGE DD E S 1 - HUIRE A AT,
[0185]  HI{E Nk 5 R, HARR B AR 8 A AH IR JFOBORE U, dnA SCHE
9 i JTORIURE AT £ e 0 A R 5

16/51 7T

[o186] 3% 5 AN[RIEIR dx B AR ORIORL ) 4 9 1

[0187]
HAMR BETRK | HHT Bom e | SERREEEAE | 250U

vk FIF &

e B A | Rk PN FUIR, TR US 2005/0287636
A-l G 1 g/ke £ ik 500 mg/ke
AL, W i% | DMPC ZINER, wOMk A | R WO 2002/38609;
HE- 1-1.2 mg/ Graversen (2008)
B AL 7R
HAEEAE | SM HAfiE A VEST, 78 200 mg/kg | WO 2003/096983
A-l MRS
# s & A | PG/ISM i Bk 15 | SRR WO 2006/100567
Al mg/kg

[0188]
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HEM B5 TR | BT B e R | PR RE AR 7% 3R
Btk HIF
# 5 & @ | PC(KE) A 80mg/ke | EAFFDIBEMIA R | WO 2007/137400
A-l (N R R A
FEEN 10 535 ),
VATT AR e
B
# J§ B A | POPC A 45mg/ke | HTHEPIRLE | Nissen, SE, %,
A-I REILFEREIEART | JAMA 290 (2003)
Milano (Bx EFE LR | 2292-2300
A4k R, —DRER
tH
VY 3% % 4 - | DMPC & 100 mg/kg | TEATH MR B4 5
e 3-4 /NI R BUL
Al
P % & 4 - | POPC/DPPC | % 100 mg/kg | SRR i
s E A
Al
U % % (- | POPC/DPPC | KHf BBk | ABLEREIH
s & A 500 mg/kg
AT
U0 3% % A - | POPC/DPPC | 1% BB W | AR EIR
&5 &= A 200 mg/kg
AT
lo1go] W DLl ik £E MK A ] B IR R B 5 b B IE R R B AE R HE

(respectiveexcursion) 55& A8 A B R A s HEL I 19 20y 52 B o (280 X1 P
Aild» T AFAE S JEL I 2 VR B — N ) T 2R PR B A B TR (AUC) 55 7R o 1 VR A — I
) {12 T BT AR AR o

[0190] WA SCHEIE (I B TORORE, JCHGZ LS SEQ 1D NO 01 DY 1 - B R & A A1 EE R
>4 3 ¢ 1 f5 POPC A1 DPPC F i ks , 7~ 44 P 184 o i) HEL [T B ) 1 o
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[0191] EEE - #REH AL

[0192] [T FIRMERE IR TUROR 2 4, ASCEIRE DY 8 - ElE8 A A-L

[0193]  PUiEHR I - BJRE A A-1 2 AVUE S A = SRS M R A RN EIR 1 A-T
MELEE . AVUESE A 2 51874 n] DR R AT I 9 251, WAL E 10 15722
Bk A (RARAFAE NI i) P0G VRN IRPERE 0 5 3L, B AR T AEAL S 4 1 90 R IR
FEI O BEIEANAL il FEVUIESR B = RS T M AR BT 3 A1 20, B T a2
BRIk 2L “SLKGS” (SEQ 1D NO :03) .

[0194] & THEEIRIEMAAL, A E N- sm 4l bsid 4, Bl /NS4 241 - bridd It H
L5 TgA MY BIA R . AR DRI &5 3, fEAb 5 N2 IR - IR
R R 2 R — R R R AR B VU 8 ) - 20680 1 A-T 19 NomJF HLmR P& e A - 2%
JEEA A-T HA SEQ 1D NO :01 K741,

[0195]  DUiZEEE ) = RAL G Mo RV = SR PU R B B - 2lR e A-1 2 Mk
(R 3K, FTidk 2 B R R AE RS R P & BE 1 - SRIR 8 1 AT Sz Tl i R4 AR HLAE
T o

(01961 T8 b A AR AL 7= T ¥4, 1T A4S R 4lidh — brid W00 1A 85 TR DI EIA 55, TE B2
FERR 75 A SEQ 1D NO (02 fIVER A - BARE A A-T.

[0197]  #E— sl &b, RS A nT DO A & R 7 & R B e AR A a2 8 82 O
A-T B .

[0198]  # S A-T 7] LI ik B2 0 NMR S i 2% it o A FH 2 v e sl 22 o fe it — %
NEEL A -A-T Bk . BRI, ARSCHRTE (1 o Ath 75 T 2 50 [ R B se b 4, L0 e 1k &5
BUASCHOER VS A - 358 A AT, A DU AR E AR A 5 5 57535453 frid $t
Ao eAh, W] DL AU AR N 51 CUANIG 7 VAT FH e 2 0 vk P PR AR i

[0199]  #E—/NSEjti /7 S, B IR 8 (] DU AL IR SF 2 2R 1 B #1078 0, SR IR O
A-T B AE— ST S, Wi - 8Uls8 A A-T 243 SEQ ID NO :02 8¢ SEQ 1D
NO :66 B SEQ ID NO :67 &L F4, Hrh X % H SEQ ID NO :68-SEQ ID NO :105,

[0200] PRI, 7E— st 7 S, Pk A - #lii 0 A-1 B MRS SRR T 41 [VNAKKD
VVNTKMFEELKSRLDTLAQEVALLKEQQALQTVDEPPQSPWDRVKDLATVYVDVLKDSGRDYVSQFEGSALGKQLNL
KLLDNWDSVTSTFSKLREQLGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYLDDFQKKWQEEMELYRQKVEP
LRAELQEGARQKLHELQEKLSPLGEEMRDRARAHVDALRTHLAPY SDELRQRLAARLEALKENGGARLAE YHAKATE
HLSTLSEKAKPALEDLRQGLLPVLESFKVSFLSALEEYTKKLNTQ (SEQ ID NO :02) .

[0201]  FE—ASEHE TR, PUiEE A - F5E 0 A-1 B TREER TS (A, G, S, T)PI
VNAKKDVVNTKMFEELKSRLDTLAQEVALLKEQQALQTVDEPPQSPWDRVKDLATVYVDVLKDSGRDYVSQFEGSAL
GKQLNLKLLDNWDSVTSTESKLREQLGPV TQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYLDDFQKKWQEEMELY
RQKVEPLRAELQEGARQKLHELQEKLSPLGEEMRDRARAHVDALRTHLAPYSDELRQRLAARLEALKENGGARLAEY
HAKATEHLSTLSEKAKPALEDLRQGLLPVLESFKVSFLSALEEYTKKLNTQ (SEQ ID NO :66)

[0202]  FE—AMSE 5 &b, VISR A - BURE A A-T BA FRE R 741 (M) HHHHHHXTVN
AKKDVYNTKMFEELKSRLDTLAQEVALLKEQQALQTVDEPPQSPWDRVKDLATVYVDVLKDSGRDYVSQFEGSALGK
QLNLKLLDNWDSVTSTFSKLREQLGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYLDDFQKKWQEEMELYRQ
KVEPLRAELQEGARQKLHELQEKLSPLGEEMRDRARAHVDALRTHLAPYSDELRQRLAARLEALKENGGARLAEYHA
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KATEHLSTLSEKAKPALEDLRQGLLPVLESFKVSFLSALEEYTKKLNTQ (SEQ IDNO :67) , ot X [ LLJ& F
WE LA A A, G, S, P, AP, GP, SP, PP, GSAP (SEQ ID NO :68) , GSGP (SEQ ID NO :
69) , GSSP (SEQ ID NO :70) ,GSPP (SEQ ID NO :71),GGGS (SEQ ID NO :72) ,GGGGS (SEQ 1D NO :
73), GGGSGGGS (SEQ ID NO :74) , GGGGSGGGGS (SEQ ID NO :75), GGGSGGGSGGGS (SEQ 1D NO :
76) , GGGGSGGGGSGGGGS (SEQ ID NO :77) , GGGSAP (SEQ ID NO :78), GGGSGP (SEQ IDNO :79),
GGGSSP (SEQ IDNO :80) , GGGSPP (SEQ 1D NO :81) , GGGGSAP (SEQ ID NO :82) , GGGGSGP (SEQ 1D
NO :83) , GGGGSSP (SEQ ID NO :84) , GGGGSPP (SEQ ID NO :85) , GGGSGGGSAP (SEQ ID NO :86) ,
GGGSGGGSGP (SEQ ID NO :87), GGGSGGGSSP (SEQ ID NO :88) , GGGSGGGSPP (SEQ ID NO :89),
GGGSGGGSGGGSAP (SEQ 1D NO :90) , GGGSGGGSGGGSGP (SEQ IDNO :91) , GGGSGGGSGGGSSP (SEQ
ID NO :92), GGGSGGGSGGGSPP (SEQ ID NO :93), GGGGSAP (SEQ ID NO :94) , GGGGSGP (SEQ 1D
NO :95) , GGGGSSP (SEQ ID NO :96) , GGGGSPP (SEQ ID NO :97), GGGGSGGGGSAP (SEQ IDNO :
98) , GGGGSGGGGSGP (SEQ 1D NO :99) , GGGGSGGGGSSP (SEQ 1D NO :100) , GGGGSGGGGSPP (SEQ
ID NO :101) , GGGGSGGGGSGGGGSAP (SEQ ID NO :102) , GGGGSGGGGSGGGGSGP (SEQ 1D NO :103),
GGGGSGGGGSGGGGSSP (SEQ 1D NO :104) , Fi GGGGSGGGGSGGGGSPP (SEQ 1D NO :105) o

[0203] W AR KA B B AR o A 0 22 IR 0 B TR AN REE DR & B2 - O
R 20 R ke ik, FH I 2 ik AR 2 PR I 0 A7 A2 T AR 2 Ik

[0204] AL IR BRI, 51 2 R0 B R S Bh B AR AR A BH 5 8 5 BRSO B SR rp 4 HE A s
T . BEERAE, W DIAEANT B AR SRS SR ATHR N, IR iR AT e A

[0205] EQI iﬁﬁ )

[0206] SEQ ID NO:01 V3% &
[0207]  SEQ ID NO :02 IIBEEE =
[0208] SEQ ID NO:03 ik .
[0200] SEQ ID NO:04  #JE&EA A-T BRI (D).
[0210]  SEQ ID NO:05  #JedEH A-1I B (2).
[0211]  SEQ ID NO:06  AZLJed i A-L.

[0212]  SEQ ID NO:07  A#JREHEE A-11.

[0213]  SEQ ID NO:08  AZEJs&E[ A-1V.

[0214]  SEQ ID NO:09  AZEJs&E A-V.

[0215] SEQ ID NO:10  AZEJsmm C-1.

[0216] SEQ ID NO:11  A#HJg&A C-11.

[0217] SEQ ID NO:12  AZEfRE A C-1I1.

[0218] SEQ ID NO:13  AZJsd& C-1V.

[0219] SEQ ID NO:14  A#s&EAD.

[0220] SEQ ID NO:15  A#JREME E.

[0221] SEQ ID NO:16  A#J5&E[E F.

[0222] SEQ ID NO:17  A#fs&EA W

[0223] SEQ ID NO:18  AZfs&m L-1.

[0224] SEQ ID NO:19  AZsdQ L-1L.

[0225] SEQ ID NO:20  AZGfREA L-111.

- FlRE A AT (D).
- HRE A A-1(2).
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[0226]
[0227]
[0228]
[0229]
[0230]
[0231]
[0232]
[0233]
[0234]
[0235]
[0236]
[0237]
[0238]
[0239]
[0240]
[0241]
[0242]
[0243]
[0244]
[0245]
[0246]
[0247]
[0248]
[0249]
[0250]
[0251]
[0252]
[0253]
[0254]
[0255]
[0256]
[0257]
[0258]
[0259]
[0260]
[0261]
[0262]
[0263]
[0264]

SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ

1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

:21
122
:23
:24
:25
:26
:27
:28
:29
:30
:31
:32
:33
:34
:35
:36
:37
:38
:39
:40
:41
:42
:43
:44
:45
:46
:47
:48
:49
:50
:51
:52
:53
:54
:55
:56
157
:58
:59

N EE A L-1V.
N#EEA L-V.
N#MEE A L-VIL
NEJRE A M
NEJREA 0.
N#E & A OL.
N#NEEE clus.
BREA .
BREN .
BIREA .
BIREA .
BREA .
BIREA .
BIREA .
BREA .
BREA .
BWIREA .
BREA .
BREA .
BREA .
BREA .
BREA .
BIREA .
BIREA .
BREA .
BREN .
BIREA .
BREA .
BREA .
BREA .
BIREA .
BREA .
NIGEE A =BGk .
Y STOPNIB U S L A2 b
NFERF B
NA R ILY) .
mAEH .

514 N1.

514 N2.
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[0265] SEQ ID NO:60  IgA & ARELIEILL 5 .

[0266] SEQ ID NO:61  IgA &REARGYIEIAL & .

[0267] SEQ ID NO:62  TgA & (ABGEIEIAT £ .

[0268]  SEQ ID NO:63  TgA & (ABGLIRI6 A5 .

[0269] SEQ ID NO:64  IgA &REARGYIEIAL & .

[0270]  SEQ ID NO:65  IgA %% (ARG Y)EIAL &

[0271]  SEQ ID NO:66  PUiE&[ - #faseA A-1.

[0272]  SEQ ID NO:67  HA his- FridWHIIIEEH - #2JREH A-T.

[0273]  SEQ ID NO :68-105 23k .

[0274]  Fff &4k

[0275] & 1 H T L AR B2 AN [R) (R G BOROREEAT IR N et s i &5 R e 30 < IR s
B 51, FF HLE ] DO T A il es 2 R Dhak e e 0 a4 A DPPC AE 4 BR i T
7 AR B DURIURE T B I 2

[0276] ] 2 AR A< & BH 11) POPC A 8t A1 1) i i UK 1¥) SEC-MALLS 43 7 5 BE /R Lt
1 1 20-1 : 160,

[0277] 3DPPC F1 POPC Xf LCAT ¥ M I 520

[0278] & 4 {EALE POPC A1/ B DPPC f i B SUR Aty AL [ F TS A F) AR T3

[0279] & 5 75 H] RXR-LXR Sl R0 1ty 4t e rb IF T2 1] THP—1 A7 A A 4l IR B A 1 o
[0280] ¥ 6 7514 FH RXR-LXR ¥ 535 ABCA-T 3847 Ji5 JIH [ B i) THP—1 A7 24E (v 3R 40
MR

[0281] & 7 AN[RIZRAREL (A 41-G 4 00 B TR AR P 2 9 5

[0282] || 8 JIH [i] {2 3 523 RPN Ak AE 1L ey Bef [i) R0 B R R

[0283] %] 9 7EFRIRHRINK TS 100mg/keg. J& 75/ b A8 2 A% & BH () 38R 2 1 I AN [ 4
YRR TR B A o

[0284] & 10 RIS — MK A B R I EH .

[0285] & 11 {#/H 250mM Tris—HC1, 140mM NaCl, pH7. 5. BEAT (916 B0k 143 BT SEC.
[0286] ¥ 12 {4 FH 50mM K HPO,, 250mM ¥ B2 £h IR £, 7. 5% Mg BBETE pHT. 5 JHEAT IR IR A
i (%) 53 At SEC,

[0287] [ 131 : 20-1 : 320 AE/RKLLIK POPC FIPUE SR (1 - R & A A-T 18 I Tk (1)
AFA2 1% PAGE (K1 1 AR MEARICY) s vKIE 2 BE/REE 1 0 320 ;3KIE 3 :JBE/KEL 1 1 160 59K
4 JEIREE 1 ¢ 80 ;3KIE 5 E/REL 1 0 80(f/t) ;¥kil 6 BE/REL 1 ¢ 40 ;3kilE 7 BE/REL
11 20 ;9KiE 8 BUREE (EHOSERE)) .

[0288] & 141 : 20-1 : 160 EE/RK LK) POPC AIPYIE & 1 - SR A A-1 (IR 5 ik i)
SEC-MALLS 43#7 o

[0289]  [&] 15POPC FIPUIEHE 1 - #la a1 AT BYJIR BTRRE 1) SEC (i8] (Uv280 (55 ) 1)

Mo
[0290] P16 BE/REL A 1 ¢ 40 [ POPC FIPYZE 8% 1 - 5 8 (1 AT 11 i ek [¥) SEC-MALLS
ST

[0201] P17 HI 1 © 20-1 : 100 BE/RELSRISGH) DPPC FIIYEER A - &R A A-1 KR U
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KB HEAR P PAGE (1«73 FEAnicd) s2 A TR IESRE A - SFEB A-1:3 0 1 1 20;
4 :1:4035 .1 :6036 1 :80;7 .1 : 100),

[0202] K] 187E 1 © 60( & 4 )-1 o 100( & K 1Y Ml 45 ) 19 BB /R b 3R 453 1
POPC @ DPPC =3 @ I FPUEHRE - HAREE A-1 KRG WK FUBURLYS SEC-MALLS 73 #r
(UV280 155 )

[0203] & 19 {f FHAHER EE PR Pt kA7) 3-8, 3-10 1 3-12 AT VY EE A - BUREE A-T
I RE FURURL R AEAR 4 PAGE SDS» ZERRNEEIE _E VKT 1 2B 8 8 A sAE RN _E I3k
18 2 :0. 1xCMC JIHPR 6 AR B AL i AR A 275

[0204] & 20 {8 ] 3x CMC P LV 3-8 AT POPC (IR AR © WEMIEE/KEL= 1 © 60) &
TV EE A - R B A-1 BINRFURURL K SEC-MALLS B2 B &7 #r .

[0205] [ 21 [ 2x CMC P EVEIE I 3-10 1 POPC( EARER A © BEIRAE/REL=1 © 60)
AT E R - ZRE G A-T iR SUBURL#) SEC-MALLS & N 4-& 53 1t o

[02906] & 22 AT H] POPC AT (VYR H - IR A A-1 FIRFUBURLIK) SEC-MALLS 25 A )i
FEmire B ARIRIGE R A - Bl E A-T R IR BUBURL 5 R 1« AR 1 DY 3%
H|A - BIREA AT T2 R TR »

[0297] 23 FHDMPC(1 @ 100) ( — & B M meAR o ) e PAb V& &= E - &
A-T BHATHIR N R 45 3R (a) FTAHAE PBS R AR AL RIDUIE SR A - Fe5E A A-1 4T
RN ilFsE (b) 455k

[0298] 24 7E 5°CH1 40 °CIC A7 1AL 75 B A T BUIG 6 1 A-T (A) R4S SCHRCEE 1) DY o 2
H - #EEA A-1B) KINRFUBUR Y SE-HPLC (i & .

[0209]  BARLEN /7y

[0300]  A/MHERH -HPLC ;

[0301]  HI#F AST-100HPLC %%t (Dionex, Idstein, f[E ) L[] Tosoh Haas TSK3000SWXL
FEREAT (i 1l UV ZARE BESIA I 45 (Dionex) 7E 280nm Ml PEMG U6 . 7E R IR 4 1)
PR AR R Img/m1 J, K6 AT 1 200mM 3% 8% — S0 BR N 250mM SAL S0 pHT. 0 B 2% i iREEAT
PR EBIIRIFAE NI . 78 30 2PN AEZIRATH 0. 5ml/min I ALE LR TEE o 14
1 (isocraticcondition) HEAT 73 HT4E K. B 441 & 5 Chromeleon (Dionex, Idstein,
Germany) F3)#4 . @ b R BB I T R (AUC) 5 B ARIEAE 1) AUC SR fifi 2
PL% RRHIZRE G o

[0302]  zhaLEU (DLS) -

[0303]  DLS A&l & Fki K /)y, BN 7R W AHOK R /INE Bl N AR R AR . FEA R B,
B HAE BB (25°C) 1) Zetasizer Nano SZHE'E (Malvern Instruments,
Worcestershire, UK) HI 5l 1nm—6 1w m 2[R K/NER . 76 173° 10 A FEAS I 2 1m) UG
FOGRDEI SR . 5 B 7R T ROR Y HOE B2 R 2R3, BT R SOk 08 B X R0k K
NP o PR AT DATE 20 17 U RGBT IR ke AR ok K/l (Dahneke, B. E (ed. ) ,
Measurement of Suspended particles by Quasielectric Light Scattering (iBIIfLH
TG BN B R Bk ) ,Wiley Inc. (1983) ;Pecora,R. ,DynamiclLight Scattering :
Application of Photon Correlation Spectroscopy ( 3G T4H 5% YGiHE 2% 1 3h & G HUR MY
H ), Plenum Press(1985)) . 1 DTS ¥ Malvern) )2 7 #5000 B IR/ N AT
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FH ARG RE IO AT SE 5

[0304] SEC-MALLS :

[0305]  SEC-MALLS & K/NHEPH (il 5 =AMl ds RA A4S 1)UV A, i1) Fritds
R IAT 111) SR AR I . Xk KN B, 8 H R B GEHeal theare ) Superose6 41
10/300GL Ao Frid 7732 pHT. 4 (1] PBS G2 i ¥ 751 i 73 HUEAT , BV A 0. 4m1/min fRYIAIH o
RAVHER: = RIS R G . A I I S i O I A R Se B s pURURE (R - IR RO
Ki) 55, AR 280nm 52 i UV WOG R E HEE B85 S E 5. IR 1 He o) i i
WA UV A5 5 NS5 5 h BB 3815 . MU vl B 2R 15 1 &, IF
HLERL AT D5 SRR 40 1R 4 I TR o

[0306]  PEI&HIINE

[0307] 1 ik b5 7% R e HRCSRT A W% A8 B 1) SO il (RP-ELSD) JEAT 5 4% (1) 355 45 3 1l
Eo. {¥ 3K H Phenomenex (Aschaffenburg, Germany) [ Luna C184. 6x150mm,5 1 m, 100 A
YERKE. it 10kDa BB 5, 4 90 w 1L WA T HPLC 43 B ATV I 73 I 4 A
T, HAEE0.1% (v/v) ZRAERE 74% (v/v) FFEEES WAE TR 0 B 70 0 24 T 13-4 T R o
PR BOE AE 30°C o M I 28 ROG BUR R I #5 BEAT AN, N H 30°C I 2595, 80 C 28 K&
LA 1. 01/min R0, BIEAETEHEY 0. 221 g-7. 5 0 g JHERER IR EL G TE b, B2 bR
PR T 2R AT R AR PR R ) 24k o

[0308] AEEHIE :

[0309]  JE kIl EAE 280nm (162 FE (OD) el iz g IR EE, A 2 T2 2B /e 91 T 5 ) B2
[0310]  FE4] DNA R

(03111  fd H br %E J7 ¥ K ¥ /E DNA, W1 £F Sambrook, J., 28 ., Molecular cloning :A
laboratory manual ( 7 T 50 [& 548 ) ;Cold Spring Harbor LaboratoryPress (4%
WSS ), Vo R U, New York, 1989 HR TR o HRAAE A7 Bt 1w W -F ke A F 40 1 AL i)
[0312]  SEZjtfs 1

[0313] il & FHA A K i v 0 B

[0314] @ EAH A HISIIEED - #hEa AT G 2K, Num® C oy 1 iR A fl
G2 IR ATER T

[0315] - A TR W),

[0316] — HA5 CDLPQTHSL (SEQ ID NO :55) HIGAIEERF M8 275 A B

[0317] -GS #:3k,

[0318] - Hf7 HHHHHH (SEQ ID NO :56) (2 M7 4 /N A2 R AR 4

[0319] -GS 3k,

[0320] - HAG VVAPPAP (SEQ 1D NO :60) WIZIEIRITFIITT 1gA & M EI47 5, Al

[0321] - HA4 SEQ ID NO :02 2 L8 P2 dE - 3REE A-T.

[0322] 40 BT IPUESR 1 - ZIRE A A-T @G 2 IR 2 Ik, WiEE A - 8iEH
A-T Rl 2 W@ AT ] TeA H5 1 A4 S B D) 15K M IR 7T 14 22 IRIEAT RS I

[0323] {1k 2 Jik g b il & 55 DRE a2 0 1 S 40 5 VA RN R AR B0 & IR R i BR3¢
Fc o ERLAL S R 25 AL IR 7 41 W ok DNA I PP UESE o fn T )46 Y 77 £ 4 8% SEQ 1D NO -
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31 [RGB E ) SEQ ID NO =01 HIPUIESR H - #fstr A A-1 MR kL.

[0324] AN I JTOR

[0325] ik 4980 (4980—pBRori-URA3-LACI-SAC) J& H T34 ik KT b A% 0 — BEE T
LY FEBREARRE N . Ol EBk A Bk 1966 (1966-pBRori ~URA3-LACI-T- B & 7
A s 4F EP-B1422237 FiRiE ) ¥ 3142bp K ¥ EcoRT/Cel T1- 844 H B 5 435bp ()4 EcoRT/
Celll- FrBHIKZ L - BB EMRE AL

[0326] %0 - BEEHUED R BB KT w RIS Pobi A 55 N R ool -

[0327] - HI TR KT i oh =R B 80k pBR322 IR I M (W Y T Suteliffe,G. ,
4%, Quant. Biol. 43 (1979) 77-90 Frikf#) 2517-3160bp A7 & ) »

[0328]  — 4 5 FLIE MR 4% 11 57 — B R I 3 Wl 1) R 1 1% B 1) URA3 2 Al (Rose, M. et
al. Gene29 (1984) 113-124) , H: ai/F il i K # i pyrF SRR IR (R WERE ' FREh A AL )
() B ANIAT ORI+,

[0320] - 4%/ - BEFPUEMRE L RIES, U

[0330] -T5 % & B 31 T (M ¥ Bujard, H., Z§ .Methods. Enzymol ( ¥
V£ ). 155(1987)416-433 F1 Stueber, D., 2§, Immunol.Methods( # & 2% JF )
IV (1990) 121-152 Frik[#) T5-PN25,/03/04 244 B a1 ) , AFEHE Stueber, D. TR I4
HZRE ARG AL (WA ) »

[0331] - #%.0 - WEEIUEMREAER,

[0332] -y AN W B PR - oK YR 1 B Rk &k 7, A-T0 4 1k F (Schwarz, E., %,
Nature272(1978) 410-414) Fl fd- &1k (Beck E. Fl Zink, B. Gene1-3(1981) 35-58) ,
[0333] - R HEH KIGFF# K lacl BHLI&KLA (Farabaugh, P. J. , Nature274 (1978) 765-769) .
[0334] I FH HE— UM% EcoRT A1 Ce 1 1T BRIME Py VB ) EI47 55 2 A 4980 )i
Bl — SEBEPUE M EH S FEE, 350% BcoRTT/Cel TT BRI 55 041 i 4 A 7T A 22 K 1)
IRAE N 3142bp K EcoRT/Cel11-4980 ik fy Bkl & Rk Mk A - BURE E A-1 /Y
(L EIN =St A8

[0335]  Sjifify] 2

[0336] SRk DYEHEE - FREE A-T

[0337] [ RIKRLGE A, M KT wE I/ ARG, ol KA g 7k fa A
(PyrF) W HAMREWS AT IEHIAE S I FURLIE$E (EP0972838 11 US6, 291, 245) ,

[0338]  FHRIABURL p (IFN-His6-IgA- WU H - & a0 A-1) AT LR K
FF B K12 B #k CSPZ-2 (LeuB, proC, trpE, th—1, ApyrF) o B Sl i Ak i K AT i 40 e 75 37°C
TEB AR B3R

[0339] KFEETH 1 :

[0340] X T Fl & kK ®E, M M M & Sambrook % (Molecular Cloning :A
laboratorymanual (73§ b fE SCI0 % FME) . ARSI = AL 528 2 AR (1989 4F 12 H)
(1) MO S5 FREE, HANAE T4 1g/1 L- &R, 2 1g/1 L- AL Img/1 Tihk -HC1 .
[0341]  SCF TSk, R GBI a2 S0 11 2m1 B2 7E A $Y4R1E 1000m ] HETE
(Erlenmeyer—flask) H1[ 300ml M9- £5#23Emh . 7E 37°C, FENEHEHE IR AT HE SR 13 /i,
HEWER] 1-3 FOEZE (578nm) o
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[0342] % T & ®%, 1d FJ AR 3% Riesenberg 25 T ik (1) 4 #t 1% 75 % (Riesenberg, D. , 2,
J. Biotechnol. 20 (1991) 17-27) :27. 6g/1 % %5 #% *H,0, 13. 3g/1 KH,PO,,4. 0g/1 (NH,) ,HPO,,
1.7g/1 ¥ # B #h, 1. 2g/1 MgSO#7H,0,60mg/1 #7 £ M & (I111),2.5mg/1 CoCl,*6H,0,
156mg/1 MnC1,%4H,0,1.5mg/1 CuCl,%2H,0,3mg/1 H,BO,,2. 5mg/1 Na,Mo0,*2H,0, 8mg/1
7n (CH,C00) ,%2H,0, 8. 4mg/1 Titriplex III,1.3ml/1 Synperonicl0%iHiH]. 73 A%tk
B IR AT 5. Amg/1 Tk —HCL A1 1. 2g/1 L- 2R L- TR . bRk | S5 7008/
1 H AR, #h 78 T 19. Tg/1 MgSO4TH,00 HI T+ pH 5 BB 70 AlAb 78 1 50g/1 L- w2
B FH 50g/1 L- FHZRIT 12. 5% (w/v) NH; 7K P o e 2 38 oK

[0343] &F7E 101 Biostat C DCU3 K##% (Sartorius, Melsungen, Germany) HViH4T.
H 6. 41 KB R #7550 300ml >k 3 PR BRI BRI IF 46, 48 37°C, pHE. 9+0. 2,
500mbar H1 101/min I8 R IFAT 7 R EE . TEFFURFN 78 I 2T AE 2 2 G F i R
T 28°C, RFEEIEANAMEL - o HEBE . SEEE, S N BB | ALE R N e A
(£E 10 /BN 550rpm=1000rpm FIAE 16 2N Y M 1000rpm—14001pm) F1IE S5 A (78 10 /)N
P 101/min—161/min FI7E 5 /NP 161/min—-201/min) , B4R (p02) HIAHNHE R ERAE
50% (DO-stat, W54 Shay, L. K. , 2, J. Indus. Microbiol. Biotechnol. 2(1987) 79-85) ,
MEEFRY) 8 /NI T pH IS BT R FR (6. 70) BT, T BN S AN R AR . E T
FEXCEEE 70 N 1M TPTG R S EARIT R AMERIE.

[0344]  {EREEE RIS, FEWCEE AT, AR AP IR ( Horp 7R R I 8 h i A 5 7R 2 4
AE) 50°CHE 182 /M), M BRI R] PR R I VY 2 1 - iR AT Bl BN I
T ABREN, FHERA S (W, 14 EP-B1486571) o B i, 4 R T2 11 PN 254 F TG0 7 8
LML (13, 000rpm, 131/h) B L HHEBERI Y B AF/E 20C HBIH—2 T, RIEAW
S48 HORE )y B b RIS I E A R EARTE X (IrEmE Sk (IBs)) HI-& i VY&
WA - HIREA AT iTAEA.

[0345] R AR B 40 Mo v 4 oy i R IRAS s I B B R R X (BT il A5 14
(IBs)) HI& IEGEH .

[0346] ] SDS— 5% A 45 Bk e 5% e FEL WKk 23 AT I e 8 0 [l Wi | A o, — A4 2 185 2 T A
it HE HIE AL S E R I G T 8 W IR AR SRR AR K A (R S 4 e
(0D ;= 5) FEHFTEVFAE dbmL PBS 22 iy vf JF 18 It 72 UK b 188 5 Ab BEOR IR . #5655,
100 w L BRFp &7 W 25 0 (15, 000rpm, 5 7381 ) , FF RIS BIE W, 1 FLH R 21 sp sl i) il
o XN T IR AR A TSR IAEA . M BIEWR (=10 ) g
300 0 L AEEADYIIE (= AFE) F M 400w L ) SDS # 5 22 v i (Laemmli, U. K. ,
Nature227 (1970) 680-685) » {EFEBNIE LT , JHFE L AE 95°C N 15 4380 LY FEFNIE A LEFE
P A E A EAHBIEES, 5 u L &R R 2] 4-20% T6X Criterion Stain
Free BAMEIEE (Bio—Rad) Ho BAN ¥ 510 1 23 FEbr#E (Precision Plus Protein
Standard,Bio—Rad) FIEAH CHFWEEAWE (0. lug/nl) B3 FHE (0.301,0.61 1 F
0.91 1) KEAMIRAER EFEEN b

[0347]  7E 200V 24T HL ¥k 60 280, bl oK B B GelDOC EZ piif% 2% (Bio—Rad)
UV ST ARTE 5 73 %h . ffTH] Image Lab 7378 {F (Bio—Rad) 7 #rdt G . 1 H = Fritk,
RGP e, RE> 0. 99, FF HALFH AR R AAFE & ¥R R AL
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[0348] RIEETTE 2

[0349] % T ¥ %t K ®, ¥ H W ¥ Sambrook Z (Molecular Cloning :A
laboratorymanual (73 5ol LR E TN . A RHESLE & AR 56 2 i (1989 4F 12 1)
(K MO R 7Rk, HANE T4 1g/1 L- &R, A 1g/1 L- IHZRMNE Img/1 fiih% —HC1.

[0350] TS A, A BIE-TAR B IR A B A i s 2l P ) 1-2m1 B fE HoA $44K
(¥ 1000m1 HEFZHE AT 300m1 2 R MO- #5756 o 71 37°C, fENEREFRIK ERATHEFE 13 /NI,
HRIMELR 1-3 KU A (578nm) .

[0351] X T ARBEM G R RIEVERH - BREE AT, A N R LRI TR Ik
[0352] 8. 8b5g/1 %, 63. bg/1 BERFHEEM), 2. 2¢/1 NH,C1,1.94g/1 L- =& MK,2.91g/
1 L-Jl%2d#%,0. 74g/1 L- FARZME, 17. 3g/1 KH,PO,*H2,, 2. 02g/1MgS0,*7H,0, 25. Smg/1 Hi
ffZ ~HC1,1.0ml/1 Synperonic 10%yH¥fuifl. HEAl | WAL E 333g/1 BERFHEEM 333g/
185% — i, /3 A4 A T 1. 67g/1 L- Atz MMl 5g/1 L- 22 L- 2R Uhkl 2 2
600g/1 L— 25 IV - FH T pH I PRI S V2 10% (w/v) KOH W, AR AR AE 75 %
WA . A e LS K.

[0353] &#7E 101 Biostat C DCU3 K##%: (Sartorius, Melsungen, Germany) HiH4T.
H 5. 151 KB R EF - S FR 56 0 300m] >k B PR BERI B IH 46, 75 25°C, pH. 710. 2,
300mbar F1 10 1/min [ IE AT 3 HE R 7R FFUE b 78 (0 1 200 FE 58 2 0T, 35 59
KB 15 ROGEE (578nm) , I H AR N IER - b=, S Bk 1 LA 70g/h H4R - 7R85 97
Wb W IR R B, KRR 1 N B K 150g/h, [ I 388 G 4 25 B 2 AR 184 pH 32308
7 ERR 6. 9. 750 OE% A (578nm) , HEk}F 2 L 10m1/h (1 2 gE RS T 46 o @ AT 39
PR (500rpm—1500rpm) , 3% (101/min—-201/min) F1 & )3 (300mbar—500mbar)
PRFREAE (p0,) BIAERHMELE 50% LA Lo @ IETE 90 FOGZ A ImM TPTG K% 3 EAH AT
AR,

[0354]  FH SDS— 58 A Jis Bk i 458 2 v Wik 73 B AN R 8 2% o [ml Wie | B 1 i, — S a2 15 3T
[RIFE fh, HE R SR AR G 1R E BN TA) s A e ACREAS R, 1 AH (R & 1 40
Jfd (OD gy = 5) FFT&VFAE bmL PBS ZZ Ml b il ik 7R UK b8 75 b BEOR B AR . 58,
W 100 v L A BRI L (15, 000rpm, 5 708 ), IR g W, K L H S 31 Sl i
e XA T XA TEHEMAT SRR B ES. W& EER (=080 20
A 300w L FEEANYLEE (=AW ) Zor N 200 v L) SDS # S ZZh# (Laemmli, U. K. ,
Nature227 (1970) 680-685) o fEFEBNME UL I, REFEAHAE 95°CHIA 15 73 B LA RTIL I AEFE
P A S, EAHRIEE)S, B 5 u L AR RS 10% Bis-Tris BINGEIZER
(Novagen) . 46 50 1 4 FEFME (Precision Plus Protein Standard, Bio—Rad)
MEA S YWEAWRE 0. 1peg/vl) KI3FE (0.311,0.61 1HA10.9u 1) KIEALFRE
BB AR Lo

[0355]  H4FLVKAE 200V 3247 35 738, e Fl 7% 5 el R GO B U4 T 4 10, AL InFA )
AR R HL 205 B v BT84 (GST10,Bio—Rad) « {#fH Quantity Onel-D Z3#f
WA Bio—Rad) 7 HrigthcElG . A4 =/ MbrdE, vHELPERIA 2k, R%0> 0. 98, 3 HAEH
SOUHSAE R UEAE b B B R

[0356]  {E ¥ 45 RN, AR B 2 i, A8 A N R 3R ( H b A S I i o R AN B IR 2R
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E 50°CIE 1 82 /D), BUBRA I ERIEMIE R - B EA AT BRI

H RN, PRERA SR (W, 40 EP-B1486571) o NGRS, F7E AT ¥ 10 40 Fra e
SRR 1Bs LA IA RIWPER A - FARE A A1 ATAE A .

[0357] R RIS N AR E1 R 4-8°C, HJEI it B0 (13, 000rpm, 131/h) B0, FEHF

BRI AR R AFAE —20°C H R —20 N T Bk TR, SBCERI Ay &%

Ju [H7E 39g/1 1 90g/1 FH)Ji o

[0358]  SEjitifsl 3

[0359] & VERA - HARE A A-1

[0360]  iE ik 7E R PR G2 PP IR Tris syl (0. IM, £ 78 1mM MgSO,, pHE. 5) H1 &%

1 2 (14 200 T 4 YA T 2 A 1 4% o ZE N DNAse S5 , T8 78 900bar I8 351 5 S Rl 0K 48 fd

AT 1.5M NaCl Rl 60mM EDTA F G2 iU AN S 2K B 4t VR B . 7EH 25% (w/v) HCL

¥ pHAEW TR 5. 0 J5 , 7R — DB LoD RS SRAF e AL B R g B A7 4E —20°C,

FRYAE FH R KR R 2R LS T B R8T

[0361] HAEIREKIK (4 15ke) WARAE SRR (150 1,6.7M) . TEIE R LU

VTS IS5 KRR BUMN. Zn— B A IS A E @b Rl . T8 7n- B84 @it h Rl aliik ft

G2 MFFEE TeA SRABGVIE . B S, F I AT 3 (b B B A e v D iR —

LA Z Ik, XEOPIREAE IR BZ I (T , RITEA A FEAT . WX DR A 25

B2 K BN R R A A 28 . BT 6. M SRR VAR h 20k . SRR &0

WA AENIERA - HFEA A1,

[0362] St 4

[0363]  VUiEEE [ - BJRE A A-1 K ENRRL

[0364] &) —M TV

[0365] K4l [y 4f f POPC B DPPC (Lipoid, Switzerland) ¥ fi#fE/K 22 ik (i Ak 2%

M), TR LA 11 135 PEARLUEE G ¢ HER AL F IR . M TR IR S WA

AR TIRE I HAEEI (POPC) BAE 55°C (DPPC) HEYG, ELBIBRIFENEETR . HIE NI IR

J5 — IHER Eh s vvA H1 3 4°C (POPC) BRIEA7TE 41°C (DPPC) o TEFREMIENREE © BEIRLL 2R,

%E4°C (POPC) 5k 41°C (DPPC) I ANZEALII VU 85 1 - AR EE 11 AT X HE SRR B 1, £E

KHUFEE 4°C (POPC) B 41°C (DPPC) Jf HIBE 6K s MR A %/E'l . f, milkr

ﬁﬂa)ﬁ%?ﬁ/ﬂl”/ﬁlﬁ’]j(%@*ﬁ (4°C /41°C) R ERRMERER . 2, BOFER R L BRUTTE 1M

ko

[0366] 41 I il 4 £, 2 4l () POPC B 4L [ DPPC ) IH R 2h Vs At i G s vl . a7 TR B e

KQHAEHIﬁfé”rmﬂ%ﬁéJ%Ha)ﬁ@A%BﬁFE%ﬁ T, (T, =AHAEAE ) A7 WXy T4l iy)ig
TS IR AT, (R R R B IR BUR S+ B T, ST IEE A - ZR &0 A-T [R5 U

VTR

[0367]1 MR T FIRAR AL ZZ M -

[0368] 1. 7 pH7. 5, FHf 250mM #hPFRKEZIR, 7. 5 %6 HEME AP 78 (1) 50mM fof B P 22 i

[0369] 2. 7F pH7. 5, [T} 250mM £ KSR, 7. 5% HEME, 10mM AR Z B2 #b 78 1 50mM PR

g

[0370] 3. 7E pH7.5, I 140mM NaCl, 10mM A% 20 & #bh 78 ) 250mM tris— FE 3k & 5 F e
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(TRIS)

[0371] 4. 7F pHT7. 5, Al 250mM $h ks 2 1% . 7 %6 e bl , LomM PR 2B #h 78 1 50mM R 1R A
ARG

[0372] i@k 734 SEC vAl A PUIE SR B — Bl 80 9 AT FE 50T S i TRk iy 3459 1 (&l
11 H112) o Wz, 5@ IRREFAH L, Te g Mk B AT/ NIPER « DPPC- IR B
FAE R —A FIEVERL, i B POPC— g FUBUk o n PN . IR DA G i I I PR 52 2
Fla A WAL R UL R AR E B R B 2R 1 B B BE A I . B BERE 5 R ik 4%
TBLIE O H T IR JURURE o 5 25 R R I S i b, 3 5 I IR A B2 v v 65 52 oA 250mM
Tris.140mM NaCl, 10mM F%% %/, pH7. 5.

[0373] ARG o AL & B B EUE B O, JF BAHN o IR, 1 1 POPC 1 &
R E R B A T I R A - BUIREE 1 A-T Bk,

[0374]  b)POPC FIJHE h

[0375] 3k 6 A 4lf¥ POPC HVUIE S F - 2l A1 A4 S IR BUMRL . THE
HRARRENRED © BRI E R MR AR (281 Apo) i B BUIRE B A A
#HAeE A (T Apo) IR B HRIR.

Bx, &5 Rl
% = ¥ 0
& B o g g
= = kG o =
g =g 2 B B
T A ui a
= ® s £ = £ =
et b ®W E ® B )
1:320 T 0.67 nd. VT
[0376]
1:160 B 1.34 1.47 I
1:80 VST 2.68 2.6 HE
1:40 B 5.36 4,87 g
1:20 Vi 10.73 5.02 VETHL*
1% Apo VEM 2.68 0.51 VL
T Apo B B

[0377]  * 7F B0 5 ¥ETE

[0378]  FEIEANLIFEA, M1 1 40-1 @ 160 [FE/R EUARFEETS o A W22 3158 i o &% s
[V AR A W S B B e -

[0379] @i AEAR M PAGE 23 M7 G T BURIAE b (LK 13) o FHAES: 1 ¢ 80 (Jkil 4) BRI
— 4. AN, Ix VR /@l (-80°C ) A UM ISP (JKIE 5) o« FESL 1 1 320
A1 D 160 PR BRI, SR A& (VKB 2 /13) . FEM L ¢ 40 DL
AN 10 20 HAEEEWAHE LTI RN (JkiE 6 fit 7). difliEsEn - HhE
1 A-T FER ALK 13 [9KiE 8 P EAN,

30



CN 103068368 A o P 29/51 T

[0380]  SEC-MALLS 73 M HI 3845 % T IR FORURE AT E AT 128l B B — WA ALt 2 — PR Y
THANER (A -BEWair) . K 14 B SEC 70 #FRIFE S I i K (UV280 #5l )
FEIXHL, ¥ 10 160 FES 8 =Sl 10 80 FES: BR & AP AR R K/M R
Je, W E g X T it e IR L 1 20 SRAF IS S e 35 1740 o

[0381] £ 5 {3, A DU E 1 - SR E 1 A-T (3. 84mg/ml ;10mg/ FEft ) BEATSE8,
JF HARE A © BRAREERELA 1T D 40 BN 1 0 80, fEART 1 1 40 [EEIREL, AR BURTRE
TR ATEAN . W SEIHERR TERT 1 ¢ 80 WA/ L, fE@ I IENT LR IRR 2 )5,
P ACAS A o 1ty L, 8 S e (0 B L 2, i JPORORE A4 SE N AN 5

[0382] & 7 AHHIZL[Y POPC (I PIEH H - HRE A A-T AR BRI . 5 T D1 E &
A - #REA AT BT EEIREA | BRI

BIRED B B NE ENE R | TE%]) EWER
JiE BE/R EE HWRE BHWE 22
[mg/ml]* [mg/ml]*

1:40 3.5 2.67 76 LI

1:45 3.5 2.74 78 JLE
03851 1:50 35 2.94 84 Ul

1:55 3.5 3.05 87 Tl

1:60 3.5 3.19 91 e

1:65 3.5 3.34 95 AT

1:70 3.5 3.52 100%**

1:75 3.5 3.56 100%*

1:80 3.5 3.57 100%**

[0384] s LM AT MLENT 5 AR 2. 6ml

[0385] sk FEJTiR A1) SD

[0386] 7 —3°C 4% AR R B R, Fr A IR AR A EPIE . TR T 26
MARR L5, M BIFE T L 0 40-1 & 65 MG nidvd . W] DU I B0 2 BRpiie IF HLBE 5 T
A RIS o

[0387]  SEC-MALLS 437 H T 345 ¢ T B R R S RORE R & AT TR 8IR 2 ) — i Te AL Rl iy )
—PEREAE R (A - AW ) o RN /MR EIEE B ITA IR RUR A2 1T B
H3— (SEC ;18 15) , S /)s (Y S WA, SX AE S A R /R LG 2 B0 0 S 11 o BbA, ZE (A A
FAPE R B R M B TR R E NS, K 8 RS BRI

[0388] & 8 : K/NHEFH (v g5 R g -l th & F il (AUC) HIRR 3 4 L
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UV280 5 B Bt (i) g Ja g S AR
Fvg [%0] [Y6] [mAU*min]
[min.]
POPC
56.2 89.3 10.7 322.3
1:40
POPC
55.9 89.7 10.4 331.3
1:45
POPC
55.8 90.0 10.0 333.2
1:50
POPC
55.7 91.0 9.1 342.5
[0389] 1:55
POPC
55.6 90.8 92 331.7
1:60
POPC
55.3 90.9 9.2 337.2
1:65
POPC
552 91.1 8.9 326.5
1:70
POPC
55.1 91.3 8.7 347.1
1475
POPC
54.8 92.0 8.0 347 8
1:80

[0390] A -ZKEWHHT (1ER 8L ) B THE M SEC A F 3k i & A g JTRORE 1)
HE OWEE) LRSS W IER) MSr . BT IEED - 8585 A A-1 ik
(32. TkDa) # POPC(760Da) (1435, Al LAvHSA IR BUMURL I ZH % (n B2 EH A n POPC) o XT AV
TR U IE R A - B8R A AT =24K, EATA EEIR HL g iR 2 06 A o 21
(1925 6 5 1 A 14 T B4 100kDa,s n (POPC) /n (& 54K ) [ b B ERALTE G 5 ok
TANUIEE E - BURE E A-T BRARE POPC 73 FHIZH . RENHTML D 40EE 1 ¢ 80
[RIEEIR B, BN PUE R - Bole e A A-T 5K1K POPC 43 %L H A5 54 M1 75 Z A3k %
WEMERNR R S8, B A TEIR TR0 (1) 5 43 LU ARG, IR A R bk v

[0391] 3K 9 :WI7EK] 16 T EoR [, POPC FIPUE 1 — #iRE A A-T BJIR BURURL Y 8 1 4%
VAT RSS .
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= I - | B ol o
nE EHT O£ |&=3F Ol EE %{
21 58| # 2| =8|¢=
€282 T |22 £ E£% s
2 = 2 Nt = )
L:dp T 238 104 33 135 178 54 | M
' J5 I 230 148 456 81 107 23 65
F g 238 101 32 138 182 57 42
1:45
JrlE 184 118 3.7 66 87 24 64
L84 g 244 100 3.1 143 188 61 | 41
' S5 187 118 37 70 92 25 63
[0392] Tl 247 99 3.1 148 195 63 40
1:55
Jrlg 182 107 33 75 99 30 59
5 Fig 248 98 3.1 150 197 64 | 40
' Jr g 183 106 3.3 76 100 30 58
_ Tk 255 97 3.0 158 208 69 38
' Jr g 191 103 32 88 116 36 54
170 g 260 97 3.0 163 214 71 37
' Sl 196 100 3.1 95 125 40 51
175 g 266 99 3.1 168 221 71 | 37
' JE % 208 118 3.7 91 120 32 56
Tl 275 99 3.1 176 232 75 36
1:80
el 215 112 33 103 136 39 52

[0393]  ¢)DPPC FIfHER 2

[0394]  {EJIEFAL 2Tl I pHT. 5 [¥) 50mM KH,PO,, 250mM k52 1% Eh 6 &, 7 % W TakE, 10omM AR
MaBRENHESE N - BUREA A1, 785 FPERP AR 1 2 60-1 & 100 [EE/REL (R
FORBER N ) X IGEE A - &IEE A A-1 (3. 84mg/ml, 3mg/ FENL ) BEAT P R4k, IR FiL 22
MR 250mM Tris—HC1, 140mMNaCl, 10mM IR 22, pHT. 5.

[0395] 3 10 #5515 DPPC WIS Bk (R FE b 4k
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BERICEIG A | B om BHEEM | EHTFRAKSE
= E&iy [%]
1:20 oR it 85
1:40 EIE 88
[0396] 1:60 bisaiey 89
1:80 s 91
1:100 oRtt %4
X Apo sy 86
G Apo eRit PCUERT DPPC

[0397] s X T & FR AR HER W

[0398]  7E/IG AR JE B F Hh, WA MR Bt B PiiE BO o i & TG VR 7R R
WP IIER A - BIRE A A-T /7=, B TR UL DPPC % .

[0399]  FEAEAZMEPAGE BAE 1 & 20 #ENh T R IR ER AR B R BB iR &2 1 (UkiE 3, B 17) .
FEAEAR M PAGE |, 1 ¢ 40 AT 1 @ 60 FEFE B R&BA) (WkE 4 M5), M1 ¢ 801 & 100
FE AR =B B IR TR 4%ty BB S AN BE IR Ay 1Ak (UK 6 FTT) 6

[0400]  SEC-MALLS &% H 459 53 #t H TR AEAE DPPC JIR JBURURE T 1 Ji5 3R 45 K iR B RR:
[FIZH R (MW DPPC :734Da) . E 1 : 80 FILL A EE/R LL3RAF IS SEC U, 7E 5 =1 I IR it
Lo, HBRAT — W (DL, flandese 11 i 1 2 90 IIFER ) o

[0401] 3% 11 :DPPC FIPUEER 1 — Bl d A A-T IR SRR () SEC-MALLS & &G 0 i
P gk

R
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o L E g
2 2 81 Z || g ¢8| &
% €| 0% | @ | 8| oz || @
# i R = e S~ G
%g B B = B = = S
= = | g S
1:60 1 724 | 298 | 90| 425 193 | 412
1:65 1 281 | 109 | 33| 171 77 389
1:70 1 273 | 103 | 31| 169 76 379
[0402]
175 1 286 | 103 | 31| 183 83 36.0
1:80 1 295 | 100 | 30| 194 38 34.1
1:85 1 307 99 [ 30| 207 94 326
Lo 1 361 | 117 | 35| 244 10 | 326
o 2 | 319 | 101 |30 217 98 318
105 1 397 | 134 | 40| 262 1s | 338
‘ 2 | 327 | 100 |30] 226 102 | 308
100 1 405 | 132 | 40| 273 123 | 326
‘ 2 | 344 | 101 |30 243 10 | 293

[0403] HI 1 : 80-1 : 90 EE/RELRIMG AL i mfefE (BRANSIKE ) o thsh,
DLS#7~7E 1 & 80-1 : 90 (> 98% ) Iy L1y 5 Ay 35153 UKL B 1, MI0RE K /N4 14-17nm.
[0404]  d)75% DPPC/25% POPC

[0405]  WIFEASLHEN] a) —c) I -H R IE (AH N H AT IR BURUR i, A R IR S5

[o406] A WUIEHEA - HE5E A A-1 7E 3. 84mg/ml, 3mg/ Fi

[0407]  JIBJFALZE M 250mM Tris—HCI, 140mM NaCl, 10mM FA%RZ 8 pH7. 5

[o408]  JlgJiifk «fF 34°C

[0409] &M 7E4AC

[0410]  JWKEE/RLE : 7E 5 2P 3RF, 1 ¢ 60-1 & 100, HA NG

[0411]  JIGFURURL Y 6] B2 25 A7 » FF H 5 2l p I8 BOdbAT B 5 A . TE PRI 7 i FE T
SRR, BrA IORE AR ERIEE o AT T I A IR LA (~85% ), JIg BUMURL K ™ Z A2 LA o
SEC-MALLS 73 #7 &7~ 1 ¢ 80 [WEE/REL S EURA 90. 9% 0, JeridA 9. 1% J5 I 5355
(R SRR o B A T BoRTE T AR I E BT, L AN E S - e A AT
=ZAK / RPUBUREAEAE (WL 18 R 12 R0 13) .

[0412] 3K 12 :SEC &5 W a4h sl i AUC BUr T E 2 L
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UV280 fREdmE | AT | R | S b}
g [%] | [%] [%] | [mAU*min]
75/25 DPPC/POPC 1:60 583 - 89.7 | 103 360.5
75/25 DPPC/POPC 1:65 58.3 - 892 | 1038 383.7
75/25 DPPC/POPC 1:70 583 - 89.3 10.5 376.8
[0413] 75/25 DPPC/POPC 1:75 58.4 - 90.3 9.7 367.0
75/25 DPPC/POPC 1:80 583 . 90.9 9.1 383.5
75/25 DPPC/POPC 1:85 582 104 | 795 10.1 356.4
75/25 DPPC/POPC 1:90 583 102 | 815 8.3 344.6
75/25 DPPC/POPC 1:95 58.0 169 | 749 8.2 377.4
75/25 DPPC/POPC 1:100 58.0 21.0 | 704 7.7 365.0
[0414] 3K 13 :75% DPPC/25% POPC FIPUEE A - & e s A A-1 IR RN & 1 - AW
SINTESS .
s &z 5 Ez| B | &% i
z|z2| % 22| S E%|
s s Hﬁ, =4 = = = &
=
1:60 Flke 257 96 3.0 161 217 72 37
JEi I 92 75 2.3 17 23 10 82
1:65 il 263 95 3.0 167 226 76 36
Jrl 116 102 3.2 14 19 6 88
1:70 ik 268 95 3.0 173 234 79 35
[0415] JE 93 83 2.6 10 14 5 89
1:75 Fig 275 95 3.0 180 243 82 34
JE I 98 82 2.6 16 2 3 84
1:80 ik 279 95 3.0 184 248 84 34
Jr i 97 86 2.7 11 15 6 89
I 329 104 33 224 302 93 32
1:85 g 291 96 3.0 195 263 88 33
JE I 129 107 3.3 22 30 9 83
HijIE 443 107 33 237 320 96 31
1:90 ik 293 95 3.0 197 266 90 33
Joi g 126 102 3.2 25 34 11 81
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3| &z S cr| B|gE|L
S| 2 28| E &= ¢
; E S S = = = | X
=
[0416] AT 384 110 3.4 274 370 108 | 29
1:95 FI 303 96 3.0 207 280 93 32
EL 130 103 3.2 27 36 11 79
HH§ 398 111 3.5 287 388 112 28
1:100 T 310 96 3.0 213 288 96 31
JE 122 86 2.7 36 49 18 71
[0417]  ¢)50% DPPC/50% POPC
[0418]  UNFEASLHEM] a) —c) I H R IE AR R HBEAT g SURIURE T i A FH R IR 240
[0419]  ZR :VUEE A - HIEE A A-1 7E 3. 84mg/ml, 3mg/ F
[0420]  JIEJFALZEME :250mM Tris—HC1, 140mM NaCl, 10mM B S8 pH7. 5
[0421] g Ak «fE 27°C
[0422]  iEHT AEEIR
[0423]  JUKFEE/RLEL AE 5 BB ERP, 1 0 60-1 & 100, HA I s
[0424] PR BUAE S AE TR 7 VERE T FE P AR EF T o X T BT WA I L 2R, iR ik
()77 ZR A2 AT o
[0425] 3 14 :SEC RIS 45 il AUC IR v B 43 L
% z
Z FE| ¥ S| ¥ ¥l E E
= ZE|ES HES| B2 @8
& g
5 E
[0426] 50/50 DPPC/POPC 1:60 582 - 889 | 111 | 3413
50/50 DPPC/POPC 1:65 583 - 89.3 10.7 | 349.6
50/50 DPPC/POPC 1:70 58.3 . 89.9 101 | 3369
50/50 DPPC/POPC 1:75 58.2 6.1 84.3 9.6 3474
50/50 DPPC/POPC 1:80 58.1 8.5 82.2 93 356.9
50/50 DPPC/POPC 1:85 58.0 11.3 79.8 8.9 352.7
50/50 DPPC/POPC 1:90 58.0 14.4 77.1 8.5 356.5
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bl =
Z Y e £
= E = - |
> SE S| RS s me
[0427] = = =
2 E
50/50 DPPC/POPC 1:95 580 | 193 | 726 | 81 | 3670
50/50 DPPC/POPC 1:100 579 | 366 | 658 | 76 | 3653

[0428]  fi[H] 50% DPPC #i1 50% POPC [ iR iR &4k H T IUIE SR A - R EA A-1 KIfiE

JRRURLTE 1, £E 1

1, FFHA S MR IEEA - BFE A AT =8k (WK 15) .
[0420] % 15 : .5 50% DPPC/50% POPC FIVUZE R A - # 5 8 E A-1 HI IR ok 85 1

D0 IR IR LSRR I A (AR 14) o PR T W2 89. 99641

LAY TG

2 | & § \fé B | x&| o
a 2| E=oE | 3
2| 2| 8  E| % |5

=
1:60 Tl 331 | 124 39 207 | 277 71 38
JE Vg 131 | 106 33 24 32 10 81
1:65 i 264 | 95 29 169 | 226 78 36
J Ui 127 | 112 35 16 21 6 88
1:70 FIg 273 | 96 3.0 178 | 238 79 35
[0430] JE 258 | 213 | 67 | 45 | 60 9 82
i 319 | 108 3.4 211 | 282 83 34
1:75 Tl 271 | 93 2.9 178 | 238 82 34
JE 126 | 106 33 20 27 8 84
Hi I 333 | 108 3.4 225 | 301 89 32
1:80 g 278 | 95 29 184 | 246 85 34
g 122 | 100 3.1 21 28 9 83
Hif I 359 | 109 3.4 250 | 335 98 30
1:85 Fg 284 | 94 29 189 | 233 87 33
Ja g 132 | 118 3.7 14 19 5 89
HiIE 373 | 109 3.4 264 | 353 104 | 29
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[0431]

[0432]
[0433]
[0434]
[0435]
[0436]
[0437]
[0438]
[0439]

o iy zZ | ¥ (g
{a gz gz g | B
= = o = = | 2 - g

= b= ~ = = R =

=

1:90 Bl 286 94 2.9 192 | 257 89 33
JE g 133 | 110 34 23 31 9 83
Al 390 | 111 35 278 | 372 106 29
1:95 FiE 200 | 94 29 195 | 261 90 33
JEl 162 | 136 43 26 35 8 84
AU 404 | 113 35 291 | 390 111 28
1:100 Tk 293 94 2.9 199 | 266 92 32
JE e 142 | 107 3.3 35 47 14 75

£) 25% DPPC/75% POPC

WITEA S &) —c) T 40 (1A B Hu AT I8 BORURL T B, A T IR S0
wEWESEE - BUREE A-1 1 3. 84mg/ml, 3mg/ 4

e Ak 22 i :250mM Tris—HCL, 140mM NaCl, 10mM FRA% 2% pHT. 5

JRFAL 7E 18°C

FENT AR

MR EER LG AE 5 PR, 12 60-1 & 100, HA G INKIER

e SRR T R8T BR 2 AT, IF B AE Al e i A 2. ERTIR 7 FE M ik

FErb, BT RS DR EFE o

[0440]

16 :SEC 45 R 45 il AUC IR vt
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= £

5 = 2

2 BRI R o F T 43 E
25/75 DPPC/POPC 1:60 582 : 902 |98 342.6
25/75 DPPC/POPC 1:65 58.2 46 859 |94 345.6
[0441] 25/75 DPPC/POPC 1:70 58.1 8.8 823 |89 353.2
25/75 DPPC/POPC 1:75 58.0 9.0 824 |86 3575
25/75 DPPC/POPC 1:80 579 108 |812 |80 356.7
25/75 DPPC/POPC 1:85 579 212|710 |78 366.3
25/75 DPPC/POPC 1:90 5738 261 | 664 |75 357.8
25/75 DPPC/POPC 1:95 577 327 | 605 |68 365.9
25/75 DPPC/POPC 1:100 57.6 361|575 |64 373.4

[0442]  f§ 1] 25 % DPPC 1 75 % POPC I g JBUiR & ) KW i WY i 1 - 2R & A A-1, 7
1o 60 PEE/RELSRAT BN (WK 17) o =Pk F 02 90. 2% 401, 3 HAa s —
MRE—IINEEA - ZREA AT =84 (WK 15),

[0443] 3R 17 :25% DPPC/75% POPC FIVUE & 1 - #HEHE 1 A-T AR TR I B R

Mgk,
= | Bl & | -~
o {a L 9 = = = a
s g
|z | Bl E| EE | =
[0444] = =
1:60 e 254 | 100 3.1 153 | 203 66 40
Jrilig 127 | 110 3.4 17 23 7 86
A 272 | 132 4.1 141 | 187 46 48
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= N
R a gz 9z E B
z|e| ® | E| | BF |

= =
1:65 Fl 259 | 100 3.1 159 | 211 68 39
JEi I 183 | 131 4.1 7 9 2 95
Hij 280 | 121 3.8 159 | 211 56 43
1:70 Fig 264 | 99 3.1 165 | 219 71 38
JE 119 | 103 3.3 14 19 | 6 88
Biig 291 | 109 3.4 183 | 243 71 37
1:75 g 268 98 3.1 170 | 226 73 37
Jr 120 | 101 3.2 19 25 8 84
T 311 | 114 3.6 197 | 261 73 37

[0445] :

1:80 Tl 276 | 96 3.0 176 | 234 78 36
Jei i 137 | 127 4.0 10 13 3 93
i 331 | 115 3.6 | 216 | 287 80 33
1:85 FElg 278 | 98 3.1 180 | 239 77 35
JE Vg 139 | 117 3.7 22 29 8 83
Hi I 345 | 113 3.5 232 | 308 88 33
1:90 Fg 285 | 98 3.1 187 | 248 80 34
JE 143 | 110 3.4 33 44 13 77
A 363 | 115 3.6 248 | 329 91 32
1:95 T 202 | 97 3.0 194 | 257 86 33
JE 155 | 122 3.8 33 44 12 79
B 377 | 117 3.7 260 | 345 93 31
1:100 g 298 | 98 3.1 200 | 265 86 33
Ji I 160 | 114 3.6 46 61 17 71

[0446] ) A5 FH PR IHE BRI TE B BRIk

[0447]  WIAEASEJEEIK @) —c) WiRIE (FHEA TR AN HUEAT IR FURURE 1)
F8G, B T F A ORI PSR AR A R R £

[0448] R VUESE - #RE1H A-T, 7E 23. 5mg/ml

[0449]  ZEM :50mM Tris—HC1, 7. 2M HERIK, 10mM AT 2R, pHS

[0450] g BiAk 22y :250mM Tris—HC1, 140mM NaCl, pH7. 5

[0451]  100% POPC, #I5&E A © BEIREE/REL=1 © 60

[0452] 3R 18 <Jlg BURIURE T BV - Bl 7V R 8%/ S EUKFE S £RIR
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— e E E P
S % g g
g = — < ¥z
U o z nt ; COX
|8 E | g =l E = Z | A=
£ =8 =8 = = %) £
& = = L
& = i b v =
PRSI 3-8
01x
0.8 -+ | A | At 2.1 223018 4.68 99.6
CMC
05 x
472 ++ ++ + 2.9 1536.81 4 46 948
CMC
1 x CMC 8.4 + + + 3 1475.07 4.43 942
2 x CMC 16.7 = - - 4.3 1081.27 4.65 98.9
3xCMC | 25.1 - - - 35 839.85 4.62 983
PR 3-10
0.1x
0.1 | ] 2 2361.56 4.72 100.5
CMC
0.5x 0.6 o ++ 44 2 2221.38 444 94.5
1 x CMC 1.2 o F + 2.1 2267.16 4.76 101.3
2x CMC 2.5 4 + (+) 2.3 2082.18 4.79 101.9
3x CMC 6.2 - - - 2.5 194161 485 1033
10xCMC | 123 - = - 4 1073.92 4.30 914
PRI 3-12
alx
0.01 +++ | A | 2 2722.85 5.45 1159
CMC
1 xCMC 0.1 +++ | | 2 2158.81 4.32 91.9
2x CMC 02 +++ | +F ++ 2 2636 5.27 112.2
20x CMC 1.9 * + + 2.1 2525.69 5.30 112.8
100 x
94 - - - 3.5 1567.85 5.49 116.8
CMC
300 x
28.1 - - - 5.6 1069.04 5.99 1274
CMC
RE % £h
0.1x
0.06 +++ | A ] 2 2323.09 4.65 98.9
CMC
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W E £l Z
S = E: 2
g = & — < ¥ T
% fam = o ; g X
* | EEk| Bl 5| E| E|E|RT
£ X i = = g
& g \J@ = ‘@ £
K& = % o E
[0454] 0.5x
0.3 + - - 2 2301.15 | 4.60 97.9
CMC
1xCMC | 06 . . . 2 2316.86 | 4.63 98.6
2xCMC | 12 - - - 2.5 117872 | 295 62.7
5xCMC | 3 - . - 25 243534 | 6.09 1295
10xCMC | 6 - = - 35 181469 | 635 135.1

[0455]  {ESEARME PAGE LA & VLR A - 2R E (O A-T 1 SR . JERE 10 DU % &
A - 258 A A1 7E 140kDa iT8 (FEK 19 FRikiE 1) , i g FUBok: & 7R 7] 232kDa Fl 440kDa
Z R BE = 4 T R R E A )

[0456]  {EFTA HI& AVEEFIRIAL 0. 1x  CMC 4 FRE S A R e g i DU % R B - 21
F AT, (H2 B R 2 I8 Bons (19, 9KkiE 2,8, 13, F1 19) o 2R, 0. 5x  CMC 3K FE 11
TRV A DS PSR 3-8 F1 3-10 RetBAT I R 0 - BUIRER A A-T BB BURvk: (K
8 3,9, 1 14) o PSR 3-12, WA KA RRR Y e, HEIAF] 2. 0x OMC FIHKE
(JkiE 21) o

[0457]  [&] 20 B A 3x CMC P PEPEV 1) 3-8 F1 POPC (IR EE 1 © BENIRAE/REL=1 . 60)
L& VER A - 35 A A-T (IR TR SEC-VMALLS (i K. 8 - S5 4:
REGETER 18 o IRTUMURLLR 73 YRR AS [R] R AP SR 28 e, WIE SEC il B R 72 > BB 11
e IR AR, IX AN R RAE T ARLL, AN 2 b AR PR I PO E & A - R R
AT 3 FHIZLE (XFFIg 1 4 4.2 FixEFig 2 5 3.5) 6

[0458] 3K 19 FEMMEVELRS 3-8 AAAEIT TE BRI IR BURURL V) & 1 — A AT S 4

o wn

£ | @m| & = S =
= = B | B | 2] B | BE Hm & =
< q Z | z= | %) XE
2 2 E| B E| F|F5| 2 |EF

H &

[0459] Hi e ‘

) i 345 | 147 | 46 | 198 | 2615 57 42.5 7.7
268 | 113 | 3.6 | 154 | 2032 56 424 6.5
il 323 | 134 | 42 | 188 | 2499 60 41.6 7.4
3 e 257 | 110 | 35 | 146 | 1929 33 43.0 6.5

[0460] & 21 &7~ SEC-MALLS 43 M7 i) € B R % 19 48 A 2x  CMC 7 P Pk 34 571) 3-10 A1
POPC (R A © BEIREE /KL= 1 © 60) MAESIESREH - #5EA A-1 B I8FEUR 1) 51
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H -5l ags. MNEEESHEE 3.0 Fl6 NMUEEA - BiREA A-1 0T

Ji SRR o
[0461] 3% 20 AEAFAEPITEVEEST 3-10 I TR R iR BOBURL K 8 - 2R 0 i il 4

A e <)

Py {D: p '< i ™= =
2 ® | M| B | B | B |EE QE‘ ST
C =l x| 2| 2| £ |EE =

H S| g| 8| & F F=| 8 &

L~

=
AL 373 | 161 50 | 211 | 2787 56 43.2 7.8
[0462] 2 e 272 | 112 | 35 | 159 | 2103 60 41.4 6.6
LS 345 | 150 | 47 | 195 | 256.6 55 43.6 75
5 ol 263 112 3.3 151 1991 37 42,6 6.6
Al 405 | 151 | 47 | 253 | 3341 71 37.4 7.9
10 Tk 265 | 110 | 33 154 | 2032 58 41.8 6.5

[0463] A FH MY MELESR M 3-12 F1 POPC( Bl « BEfRE/REL=1 © 60) A& IUEE
F - B A1 IR PURURLE i) &5 RS 25 7E R 21 o JIRJBURIORL 20 23 FR P AHAS [R] (1
A, WiAE SEC ik I 7RI AN B & 1 b o 1) R, X PSR SRAE T ARRL, ANFZ
b FEAE AR I E R A - BURED AL 2 FIEE .

[0464] 3K 21 AEAFAEPIMEDRIE 3-12 BT AR SRR [ 8L 1 - SR /0 B ik 4

- a
€3]
g B oM o] B g R & ﬁ G
& = 2| ¥ 2| B |2 % Y| - F
- = p= = = = = = P ¥ .E
[0465] .
100 | Fig 487 342 [ 107 | 145 | 1913 | 18 702 | 11.9
300 | R 241 | 208 |65 32 433 |7 864 | 8.3

[o466] s FH IR R A1 POPC (EUIRER T © BEREE/RLL=1 © 60) A EFIIEED - #)hE
1 A-T (8 BB SRR T 1 I 45 SR S G5 A28 21 P o R JTCRE 2 73 H R P A (5] (K Bl 2R it , T
SEC i B h AE AN E S R B AR, PR EAEE AL, AR 2 b B A
PORIIESRE - BUREE A1 2 TR E .

[0467] 3R 22 AEATAENHER Eh B T2 Rl 1) I SURUR: 1) 85 11 — S50 BT 1P e 45
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xlao| ®| & | =~ _E
o 2w | 2| =2 | | g |z
= i = | =5 | M| -3
C 2| E | 8| E| |25 8 |RE
a &
AU 1295 | 461 | 145 | 829 | 1091 75 35.9 12.7
0.5 Tk 361 | 153 | 48 | 207 | 273 57 425 7.7
g 283 115 3.6 168 | 221 62 40.6 6.8
A 1050 | 414 | 129 | 623 | 836 65 39.5 11.8
[0468] 1 Tl 337 | 154 | 48 | 182 | 240 50 459 7.6
JE e 284 | 121 38 162 | 214 56 42.7 6.9
i 332 | 143 45 188 | 248 55 432 73
2 g 269 | 111 3.5 158 | 209 60 41.2 6.5
AT 314 | 143 | 45 | 171 | 225 50 456 75
5 T 278 | 118 3.7 158 | 208 56 42.7 6.8
Hirlee 292 | 135 | 42 156 | 206 50 463 7.3
10 Tk 271 | 115 | 36 | 155 | 204 57 426 6.6
[0469] St 5
[0470] AT 5378 A G Uk P AP IR R BE 7 75
[0471] &) POPC FIH &N
[0472] K DUES A - #RE A A1 5 K 3w R IE I HARPE seitafs] 1-3 gk (ik

1) o ZEA0 G, ¥ M RE 1B I 4 pHT. 4 (1)L 250mM Tris, 140mM NaCl, 6. 7TM ZREZIR
AT e IR AT E) 28mg/ml o
W E NS 100 BEIR /1 POPC Y RAEAL S 250mM Tris—HC1, 140mMNaCl, 135mM
HAEREH (1) pHT. 4 BB R il & I AP o F I B AP AR 00IR S 2 /D .
o 7Tml R R AR SRR R 1478m] [ 250mM Tris—HCI, 140mM NaCl, pH7. 4 Frsfe i %

[0473]

BB FARETBAE SR, B35 T /DY

[0474]

B RHABAE SRR 16 /N, AR RPEEBit . B a8 AT VE BRI 256
2% 23 T H] POPC PRI SR A 14 i TORIUR 1) 2

[0475]

LT B NG SR T B D E 250mM Tris, 140mM NaCl, 6. 7M hESHT, pH7. 4 #
) 162ml PYEE A - FAREA A-1 AT SE MBI X PRI 1 @ 10 F#
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= =
a8 a
= a2
e a0 iz -
[0476] |8 _ | o iz ® | & HDE{ N
2 (g5 88 |z | 2 |22 H
& = e = = & b= = = 2| 8
T IEE 347 141 4.4 207 272 62 41
Fig 269 111 35 159 | 200 | 60 | 41
(0477) Y4 B 1~ BRI ER 11 AL 1 A D 223 0 FLRAR SE M6 13 404k (%

2) o AL ST SR BOE VB IR R pHT. 4 HALS 50mM Tris, 10mM L- PR 2L, 6. 7™M 2
BRI R IR BT 31 20. Amg/m1

[0478] @it 7= IR¥F 100 BEJR /1 BEflg (POPC @ DPPC LL& Ky 3 & 1) VAMALEAL & 250mM
Tris-HC1,140mM NaCl, 10mM L— FRHHELIR, 135mM I ER AN ¥ pHT. 4 (922 i st sl 4 g e
TEVETR . I 3. Tml JR R AEV M FE 3 35. 6ml ) 250mM Tris—HC1, 140mM NaCl, pH7. 4
HR & TR EZ R MRAE SR, B A 2 /N

[0479]  F5-47 B0 JIR FUBURL E A 8 1 #5 E 50mM Tris, 10mM L- FAR &R, 6. 7™ £h BRI,
pH8. 0 H 1 9. 8ml VYR (1 - 2R E O A-T A FIT S E PR RL. X FEERRIK
1o 5 MM MR IR B R, RN RREde . @B B AT VR 2

[0480] 3k 24 @t H] POPC/DPPC/ JHER £k VR & 4 PR #4 B SRAT 1 I TR ) S2 A 2% 54
ST RS,
z - _
= =2, M s a
a = oa = a0 o
= B | O & = =
L0481 z = g | ®E| x|l 2| x¥ H
g = B = = Z = & & s F X
i | 419 167 52 251 333 | 64 41
FigE | 252 101 32 151 200 |63 41
[0482]  b)POPC Fll DPPC FHH R
[0483] 4 PUES T - # I8 A1 2E XM i R I8 IF HARHE sciE ) 1-3 4litk . 4tk )5,

W 28 R I VB JETAS S pHT. 4 HIAL S 250mM Tris, 140mMNaCl, 6. 7™ 3h BRIK VAR « &
T 2 30mg/ml

[0484]1 il £ PR MM IR B0 A7 95 V0 o T Ik 76 S 3R0KE 100 BEJR /1 POPC ¥ A £ 5 250mM
Tris—HC1, 140mM NaCl, 135mM JIEFRE K] pHT. 4 RGP R AW Ae AE 41°C, JHI A
100moles/1 DPPC ¥ fi#fE 250mM Tris—HCI, 140mM NaCl, 135mM fIHER%HH pHT. 4 ok il % %5
Bo WHRBUCAFH A B UL 3 ¢ | HEIREG I HAEEIREE 2 /DI, i 384ml Jig
R A7V R B 21 6365m1 19 250mM Tris—HC1, 140mM NaCl, pH7. 4 F o 48 B4 B S0P o
PAZDEMRAE 2 BEFE S A1 24 /i
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[0485] P B A G FUBUR . Bl o 48 250mM Tris, 140mM NaCl, 6. 7M EERAK, pH7. 4
(%) 750ml PSR - 2R A AT A BRI SRR . X FECERRIM 1 ¢ 10 %
B FRAE SRS 20 12 /00, RN RSt . BB AT SR 226 .
[o486] 3% 25 @ik A POPC © DPPC = 1 @ 1 PRISAREDAT )G SRR (1) 81 B 486 53 it
b4 4k

PIANp=u{
= o | 2
2| = = 2 2
= | o | = = B
H | | 2| B| & £ &
[0487] = w | = B B
| 2 &) & | E| B %
fog = > & = = = = £ N
FE | 263 | 102 32 161 |214 |67 39
JElE | 182 | 85 27 |97 129 |48 47

[0488] ) AN[RIFER BRI &

[0489]  CKEARIEAS L BHIVUE R (1 - BARE (1 A1 FE X 3w RIE I BB S RIEL 4
BB G VSRR ORI AT 24 (OLSEHER] 1-3) o A4k 5, ¥ G2 i VB JENUR 4 pHT. 4
[FIEL 2 250mM Tris, 140mM NaCl, 6. 7™M EhIRIK AV IR . K5 85 IR FE IR T E 28mg/ml .
[0490] @ i 7EZ ¥4 100 BE/R /1 POPC S RAEAL S 250mM Tris—HC1, 140mMNaCl, 135mM
HAEREH (1) pHT. 4 BB Rl & e AP W o F JIg BUC AP AR B I0IR S 2 /.
o I SO A7 AR 31 250mM Tris—HCL, 140mM NaCl, pH7. 4 "Rl 3T S il
G ITAE R, ke Ak 12 /i) AR ENIESR A - S E A A-1 BERIHIT 3%
MR 1 D 5,1 0 75,1 0 10,1 1 12,5, X PEGERINE T S0l AR AR
fE o Pl  ARVTE S IBFE o/n LU GG T3 S AR DUBUR L i 18 1L 3E M L BReisssml o
[0401] 3% 26 3k F AN [ R LL 20 DA R SR A3 B IR SRR K B B S ) i B &5 .

) =
e~ e
| \§
D -
4 2l g HE| 2| B ET| #H
[0492] e || 8| 58| 2|82 %=
15 + 273 103 3,2 170 | 226 70 38
1:7.5 = 272 100 3,1 173 | 230 73 37
1:10 &£ 266 106 3.3 160 | 212 64 40
1:125 | &= 281 101 3.2 180 | 239 76 36

[0493]  d) 17 EJRERIN (Y POPC A HH Y

[0404]  HEVWIERE 1 — Bl ek (1 AT AE KMkt IR IA TF HARH SS9 1-3 464k 2i4k)5
MBI VB UE SR A pHT. 4 (FEL S 250mM Tris, 140mMNaCl, 6. TM JR 2% IV . K8 1
WEZYET 2] 28mg/ml
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[0495] i 7E =y 100 FEJR /1 POPC ¥R A AL 2 250mM Tris—HC1, 140mMNaCl, 135mM
HAEREH (1) pHT. 4 BB R il & e AP W o F JIg BUC AP AR 8RS 2 /M.
o 7Tml JE A RS R R R 1478m] [ 250mM Tris-HC1, 140mM NaCl, pH7. 4 Frf il &
TSN FZGE A =0, Bkt 534 7 /N,

[0496]  FFIT B MR TR E Bl i KA 250mM Tris, 140mM NaCl,6. 7TM JR %, pH7. 4 ]
162ml PO A - BFE A A-T AT SRR .. X FEUREM 1 ¢ 10 .
VAR E IR T 16 /NI, RN RRELiihe . BB AT PR 26

[0497] ) POPC FIHERENFIEF A= AU IRAR B (1 A-T

[0498] 70— P Rfil Pk AE — 7 v, 4 AE 6. TM LRI, 50mM Tris, 1omM FHR 2%, pHS. 0
R AR E A AT (AR REA A-D R L . 5G/v) BIHE AL 22w, 153
0. 6mg/ml (KB (IR . FTid B oAb 2 ob i et 7mM IHER 26, 4mM POPC A1 1. 3mM DPPC ZH %, %ot
NIRRT - B LA 240 ¢ 1. ¥ SEC-MALLS I T E-6WIE . 1EHZ 200 i sy
THRKIE ST KRNI EIREA T

[0499] K 27 AREAZ AW TGS

A =
=T || E
% S| & | = |k B2
e X o E |
[0500] T 2 B |lw| B|&|S
=l - 2| = | B
= = gm
=
ARPERY | g | 2350 71 | 22 | 163 | 216 | 1:97

[0501]  SEjitifsl 6

[0502] MR BRR AR 1 FH 4R B IR JTURURL T i

[0503]  WI7ESEHEM] 4 hARIE 7 (B — 51k ) W ERRE G & A H T I ROR I B
AR SE ] 5 FRARE K 77 (B8 =05 ) F e 20 28 M I 808 2 1 R AR kAT IR JBURBIURL T Ji o
[0504]  LE/RBIVERI SR — kb, B AE 6. TM ER BRI, 50mM Tris, 10mM FRAR 2R, pHS. 0 H I
AR VY 1 - BORER AT A A B 250mM Tris, 140mMNaCl, 10mM R 20 MR 40 i) pH7. 5
(B2 EAT 12 3BT, AW R 3. 46mg/ml . 3, IN N POPC FIH PR £h KR S LIAE
W = A2 6mMPOPC AT SmM H 2 26 ) S IR T o 3X0T T 60 41 POPC/ DERH - iRk
1 A-T SRR LEA (60 & 1) o BT, I B I8 BRyEissl. @ik SEC-MALLS 20 #7 B i
A - TR E A A5 RT3, T AN ST =4, Horh T s A i 2 60 %6t 46k ik
AR EEE - #hEA AT B2k,

[0505]  EZRBIPERISE — 53k, B AE 6. TM ER R, 50mM Tris, 10mM FRAR &2, pHS. 0 HF i
VERIIGER A - RARE A A-T HERR 1 0 10(G/v) BIHRRALZE N+, 153 2. 5mg/ml
(R IR . AT IR AL 22 Pt 6mM HE R R AT 4. 5mM POPC 2L a5 R 1) g i S5 3R 1 b %
FE60 o Lo RN, TGS S =4, A AR I 90 % ¥ B — TR i 2, Hoh &3 D03
H-#EEA AT 455 60 4 FRIER (LK 22) .

[0506] K 28 :HR AV TG,
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—~ =
=lo| TR DB
o = &= |
£ 9| BB g T -
; = z | X ET
T i az
[0507] = gz
AIE(60%) | 321 | 131 | 4.1 | 190 | 250 | 61
KR | % (40%) | 269 | 107 | 3.3 | 162 | 213 | 65
AR | FIE (>90%) | 269 | 111 | 3.5 | 159 | 209 | 60

[0508]  SEjtifs] 7

[0509]  FHNHER #h — FUPR DR — WK POPC/DPPC X ik i 25 —F ZHT IR Btk

[0510] 3% FH T+ Jlig o S00r % ok ) & (9 2 7 D 0 i 2% 2% ( Humalog®), Tnsulinlispro,
Lilly) o ZE BB T A2 5808Da. Ay T 38 In i & 25 76 M5 5O A A I A% R, o 2
1R NHS- %t 3 (6-[ %O 3& —5(6) - AR AL 2 2 ] OB N- F2 25 3% 301 Ik W i P, Sigma
Aldrich#46940-5MG-F) #ric.

[0511] {8 F POPC FH DPPC [ 1 © 1 JRAWUNTESEHE] 4 rhHRIE AT PR P HEdas ) — FOH R
HAFHINHS- 5O - FRic SR (R Z -F) BRItk 14 0. omM I JUR-S W T
7E PBS pH7.4 ") 1x CMC IHEREE, 2x CMC PR PSR 5F 3-8 B 5x CMC P PEBEVF 3-10 Hs
JR BT RS A A E R P R TP AR 45°C L /DINRSE . IR R -F IS R b, 828

BRBRHIEREL R 10 2CPPEPRISSR 3-8) s 1 & 1. 2 (VeI 3-10 FIHRRE: ) » 4%
L KRR IR ST 1 /N, Bl S AEH PBS pHT7. 4 1E47 )12 3B KT UL L BRIEEF

[0512]  {FHZIEHEI (494nm ext. ,521nm em. ) Fl UV280 W KCKF F R 1) g S ks £ %t 1
FESAE SE-HPLC L HEAT 2081 78 SE-HPLC _E S A M iR AL 5 v 20 Wt = FAS [ (OB i < v i
7E PBS H [ & & -F, 7 PBS "R AN & 5 F IR BRI AL & i 5 3% -F I B ki, 9
R B R R B 2% —F 7629 40min FE MG [R] AT B3Rt I HLE I % A Uv280 A il St A il
U IR A I B 2 F— A A B R U AAA: B IOt o e T8 e 2 S UV 280 A5l
IR (W R AEAES) 40min) 5525 -F X HORE I RIER o 78 15min P B R) iy g
teali ik iz -F B B m 0 78, HF HH B R S = -F 4. ATk i) &
H7E 15min PR TRIBERL .

[0513]  SEjitifs 8

[0514]  #FHEE BN

[0515] &) DPPC i1 POPC A LCAT ¥ 4 (1) 5% 1

[0516] #7540 & A HE WLy Mt i PR B N B (POPC) B — AR EEw IR WENE A, (DPPC) A T4 B
R E IR A AT SPUE R - B85 E A-T K FUBUR S e 1 LCAT #E47 1H [ B g4k
(18

[0517]  GAL KRR B (4% sAHXS T2 T BRI I MR Ak 25 22 ) Jdacd o AL [0 P & s
RG-S NG R D . fEAEAEAE 1250 1(10mM Tris, 150mM NaCl, ImM EDTA, 1mM NaN, ;
pH7. 4 ;2mg/ml HuFAF (HEE T ;4mM B - 3R LEE ) "H¥ 0. 21 g/ml E4 LCAT B (ROAR A4
A5 ) I, 8 3T°CHEAT 1 /NHIRA BI85 8 - IR BS540 S 3E LCAT A4 %) AL 7] e 4 1)
ReJ . BN FEE (2 ¢ 1) RE RNV IFHRIUT . fEd i TLC 73 B AH b - fH
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[ B2 P FE N AR BUE T T A EE R AL . ERR DT 20 % 7R BRI 45 A B UM e b, 78
JRIVGAE T RNV IE R RS A R E . AT XLEit 3K (IDBS) , R4 Tk - B U7
(Michaelis Mentenequation) . X7 FiX464E R Eo~, WK 3.

[0518]  b) DPPC/POPC J&&45%F LCAT & 74 f) 52 Wil

[0519]  1f it ¥ A1 BF A B IR S5 0 A-1 55 3H JH [& . DPPC/POPC V& & 4 FUIH 2 & LA
104180 ¢ 113 BE/RILIRA S5, 18 FHH R SR AE Jy BEVR R il 2% g B vk . DPPC/POPC Vi
EWAEAT— 100% POPC ;75% POPC ;50% POPC ;25% POPC,

[0520] 7RI IEMT 2 BRIAMR ERJ5 , IRAF 20 1 - AR BT & W SRR LCAT A4 1y JH [ Pt
BEAL HIRE Sy o T NI [ i 2 B s i *HO B i (4% s AFDRET-36E T B 21 1 Tl 1 Tt JLEL g
TE) GG ENR TR . AEAFAELE 1250 1(10mM Tris, 150mM NaCl, ImM EDTA, ImM NaN, ;
pH7. 4 ;2mg/ml HuFAF FEEH ;4mM B - FRFELEE ) i 0. 21 g/ml A LCAT i (ROAR “E4)
2 ) B, 78 3T CHEAT 1 /N IHIRAR B 85 B - IR U G4 > LCAT {4 P JIE ] 1 P AL 1)
ReJ). BN - FEE 2 D R RNVIFREUR . Edd TLC 4 2 IR [ - JH
] i S S PR T U VB B A L VA . RN D 20 % 7R BRI 45 S BN T, 16 R RV 4%
PR R VEZEREM A N S E B 1. AT XLEit #F (IDBS) , i #la Tk - 8 7R SR
1ER 4 s

[0521]1 3 3a R M SIS H

iG] Ku Vinax
[% POPC] | [nM] | [n BE/RE/M/U LCAT]
100 4.6 1.6
[0522] 75 0.4 19
50 0.5 1.8
25 1.0 1.7
0 6.9 1.8

[0523] ) JIH[i]F ) THP—1 A7 4= AR IR 40 I A 9 HH

[0524] 3@ ¥ THP-1 BLAZ 40 W 1 05 40 i 28 i T Wb I — 12— A S IR s 13— LRI
(phorbol myristate acetate) 3813 EWRAH MLl A\ THP-1 40 Jfd . Fifi fi5 , 38 oK 40 MO AR A7 AR £
& °H H B B R BRI SR LDL Bk — gk ik . 5, BrixX SR R ok 40 il 2 7R
T JE [ B A2 4K 4h-8h MRRAL & (LR ).

[0525]  SCER4H s R L35 O 40 AR 5% NPAO A )] o i e o Boh 8ok AF LB W
o (0] R[] BTSSP AN TRl i o BB VR P BB PR SR B2 B B R TARE %
R B 48 B o i 9 Ol e MRS v T I R . A N ZE B (R, AEX T
HZFER) 10w g/ml B AERIBNEEE ) A-T SR H s B AT brviEAL XL AT ) o 4
TE WY > SRR S 36 TP SR AT R RH X VA HH TR AR T DA I [ e 52 ok B2 T e O R R 05 T
PR

[0526] 7 F 2 & T~ RXR-LXR ¥l i 4 Bk AT AT SE 5, Firid RKR-LXR ¥l L B
ABCA-1 iz 8 1, FFAY A B iz Sl ] ABCA-1 A ST

[0527]  FEMHR R A h BOW S 2 I8 SR A sk sz (& 5 Fik 29) .

[0528] 3K 29 A[AJIAE
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HATRMER Q- A AT | BRE ik Syipis
WIRHEA: wile
100 % POPC/
1:60 HE R &
0 % DPPC
75 % POPC/
1:60 RE S £
[0529] 25 % DPPC
50 % POPC/
1:70 RHPR £h
50 % DPPC
0 % POPC/
1:80 HEPR £
100 % DPPC
I

[0530]  RXR-LXR U4 P v A 40 Ja i 57 38 i) AE TR SO B (1) HH 5 55 AR AL SRR 40 RO AH EL
BORHEIG N 6 £ o X Ha BURNURE I e /NS 22, B 2 f5 58900, J)e kT ABCA-1 ¥zt A
[ JIE [T gt R L/ ok (L 6)

[0531]  d) fAPNIHST

[0532]  HH5T T 5 PR SRR AR Ak

[0533] i) 4 POPC

[0534]  ii) f¥ DPPC

[0535] iii)POPC . DPPC 3 : 1

[0536] iV)POPC : DPPC 1 : 1

[0537] V)DPPC : SM 9 . 1

[0538]  7F 80mg/kg, 7F: 0. 5h W AT RUEATHAK ) 4E (o = 3 R4 / il &4) ), b5 1E
S 96h WIEHT R4 MBI .

[0539]  H ELISA 43 Mralifle s Bk -

[0540] - 2K

(05411 — ST HFilfg  JIE [T e O ] e 5 1% o 44 R 85080 o

[0542]  XF T A MR AL G4, (M 2R B AEH ARARAT, Sos AR AN B 5 (AR LR “ 73 A AH , Bl
o AR FE AT ARGt N (B 7,3 3)

[0543] 3% 3 WA BN ) 5 dE .
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CL Vss T1/2 Cmax
HATRMNEEA-ZEEA A-1 | [ml/h/kg] [ml/kg] | [h] [mg/m]
100% POPC/ 0.897+£0216 | 450425 | 369+82 | 2.40+0.19
0% DPPC T T ' ‘ ’ '
0 % POPC/ ‘
0922 £0.098 | 378449 | 302+77 |229+0.19
[0544] 100 % DPPC
75 % POPC/
‘ 0.815+£0064 | 378+56|342+45 |2.65+028
25 % DPPC
50 % POPC/ 3
, 0.850+0.135 | 43.1+£59 | 386106 | 234031
50 % DPPC
90 % DPPC/
, 128+062 |507+£87|313+82 |191+033
10 % SM

[0545] X T Fra diRA &9, e 25 AR s 04 (PK) SR AU . b4, iE R B
TARAMR PN AT AR M 2 (02 AR T 1. 5 R, Rl 5P AR R NG 25 1 A-T AHEL I . 4y
MRS MR AL (7R, K2 40ml/ke) o

[0546]  f) JIH[E EE 5]

[0547]  FEIMIK B R AERALIHEE e, H2AEEED - 2h&E A A-1 CeFHED 5,
1 2 ] B RSP (R A Ak Sl 38 i MR VUSSR B - #le s 3 AT K 240> 2 0. 5mg/
ml ( A E B ARG S A-T 20 50 % ), 75 TH mAS I 30 88 o g A 18 et g kP (B 8) o
[0548]  g) JHFIERRET

[0549]  £4.5&°H POPC (W VY& ) - BUIRE B A-T (155 BUBURL AN 5 5 IR I (B 1) .
FALTF A, 8 P T AR I A B €275 POPC B, POPC/DPPC VR-& W1 T i& 5 (1 - 2 i
AT DR T A BEE/RIAN 1 0 3/ DPPC & POPC MR A4 AY S 5
H¥) POPC A2 AH41 (K9) .

[0550] A MLEE I B w e, BEIE A HIS T —Mdda 5 2 /Mt dlik
St L b E N s A FH R ZE A K Pt P PO 2 1) - Bl e AT S 2 /NI RS I R
L. ¥ 100 % (K4S mAE R (Gt 0. 44% Triton X-100- ZIKE =4 ) H TR
7 (K 10).

[0551]  h) VUER A - HARE A AT X A B bk Py Bz 4 i 5o 75

[0552]  #4 5-10 fX HUVECs ( N JFFftik 9 e 40 0 ) 728 AN VU B - BUIRE B A-T #il&4
R 16 /N, FFH TNF o Bl 4 /. 8IS FACS, HIRE S MBI VCAML 2R 1 3%
%,

[0553]  SEjtifsl 9

[0554] [ SR AR E TR

[0555] #4407 N-vin 20 28 % — bric Al TgA 2 B DAL s (0 B A R 8IR 22 1 A-T 72 Kl
W R AR Il AT Ak vk a4k, e B s TR IE . Wi TeA B AR UIE] L BRAL
2R - bride A 1 ¢ 150 BB E Y Lipoid S100 K G BERR-GW%RC NG pUBURL (HDL
WKL) o K TR BURL I A AE AL SmM BRI AN 1 % JRERE, pH E 4 7. 3 b . SE-HPLC
R LGB AR E 10 KG = MHOrfig, 76 40°CHEE &, T EIE 10. 8 4
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BhOR B IS IA) B 2 BRI (47 % R E ), XAEICAFE T 5 CHIFE S P ANFAE . 10. 8 73 BRI
B T HEAARE, BT R+ B

[0556] M POPC : DPPCIEA4 (POPC 5 DPPC ELH 4 3 & 1) #BIAHAF M A SR iE £
HUEERA - #0655 A A-T i) HDL PR AE 5°CHl 40°CIRE « 76 THERIE T SRR
[RIRTEETE i, (HA2 A 2 M I 7E 10. 8 2B w7y BRI ) (18 11 738 < 2%
) o IXULHH, S EFAE RIS (AT (K 55URAH B, $2 51 HDL ks R4 e vk

[0557]  SEjitifs 10

[0558]  JH[H 5] 5

[0550]  7E4A Py it FH 28I o 11 » A0 0k b 205 A M o T 1 8- O cHE 5 280 o AR RS e I
JIEL [ P iy 0 B 0 P A . K T B VRAL, ST B ) 3 SR E I AE R T — B[R] ity
IR (AUC) HEIRE A TR EE — INFR) 2R T i i AR e s o

[0560]  fEASLENH, 43 M N R

[0561]  — KA & N- 220 R — FRic Al TgA &5 ARG VI EILT S B AE R R 8 1 A-T fE K
oAt B 2R A IR I A L Al AL, WITE B SR b TR 1) sl TeA St AT #I2:
BRAIZAIR — brid A 1 ¢ 150 HEERKERE S Lipoid S100 K SLBENRVE & W4 I BUmURL
(HDL $Ri ) 5

[0562] — #5811 A1 Milano 224k A 1 © 40 tbZ (W& (15 POPC BE IS Fivk (HDL
WAL )

[0563] - WIASCHRIEMPIEED - BJE A A-TAMTH 1 60 LK EA S (POPC
DPPC) (POPC 11 DPPC bt 3 & 1) Zfc A Buiki (HDL Fiki ) o

[0564]  >F =i HDL S0k il i+ K le  DLICF4% AUC bL R FAF M(E /R AESR 30 s

[0565] K 30 :fH[A FZ )

[0566]

AUC (7 ML 38 F B [ 6 B [ A 9 )

R AUC (fE My b i B B IR R H AT

WIE)

By A AL 4% I | K e
HH AL A

BMFEH Al
Milano ZAZ &
mﬁiﬁﬁpwmmm
(%) VY 3% 5 - 51 0.0013 (mmol/l)/(pg/ml)
BIRE A A-L

0.0002 (mmol/H/(ug/ml)).

POPC 0.0004 (mmol/1)/(ug/ml)).
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[0001]

[0002]

110>

120>

<130>

<1507
<151>

<160>

<170»

£210»
211>
<212
L2137

<2205
223>

<400>
Ala Pro ITe Val Asn Ala Lys
1 5

Glu

Len

Pro

Lys

65

Gly

Ser

Phe

Ser

Asp

145

Val

Gla

Lys

Trp

Asp

Lys

Thy

Trp

Lys

130

Phe

Gl

Glu

ERE-NPHERLT

Fal#

PR R R T ¥ R ORI S R LR

26972

EF10008995. 2
2010-08-30

1

05

PatenlIn version 3.5

1

285
PRT
AT

WiEEA-HirEaA-1

1

Leu

Glu

35

Asp

Ser

Gln

Phe

Asp

115

Asp

Gln

Pro

Leu

Arg Ala Arg

195

Lys

20

Gln

Arg

Gly

Leu

Ser

100

Asn

Leu

Lys

Leui

Gln

180

Ala

Ser Arg

Gln Ala

Val Lys

Arg Asp

Asn Leu

85

Lys Leu

Leuw Glu

6lu Glu

Lys Trp

150

Arg Ala
165

Glu Lys

His ¥Yal

Leu

Leu

Asp

55

Tyr

Lys

Arg

Lys

Val

135

Gln

Glu

Leu

Asp

(0

Lys

Asp

Gln

40

Leu

Val

Leu

Glu

Glu

120

Lys

Glu

Leu

Ser

Ala
200

Asp
Thr
26

Thr
Ala
Ser
Leu
Gln
105
Thr
Ala
Glu
Gln
Pro

185

Leu

54

Val

10

Leu

Val

The

Gln

Asp

90

Leu

Glu

Lys

Met

Glu

170

Leu

Arg

Val

Ala

Asp

Val

Phe

75

Asn

Gly

Gly

Yal

Glu

155

Gly

Gly

Thr

Asn Thr Lys Met Phe
15

Gln Glu

Glu Pro
45

Tyr Val
60

Glu Gly

Trp Asp

Pro Val

Leu Arg
125

Gln Pro

140

Leu Tyr

Ala Arg

Glu Glu

His Leu
205

Val

30

Pro

Asp

Ser

Ser

Thy

110

Gln

Tyr

Arg

Gln

Met

190

Ala

Ala

Gln

Val

Ala

Vgl

95

Gln

Glu

Leu

Gln

175

Arg

Pro

Leu

Ser

Leu

Leu

80

Thr

Glu

Met

Asp

Lys

160

Leu

Asp

Ty
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[0003]

Ser

Glu

225

His

Arg

Ser

Asp Glu

210

Asn Gly

Leu Ser

Gln Gly

Ala Len
275

210> 2
211> 283
212> PRT

<213

220>

€223%

400> 2

NILFFF

Leu Arg Gln Arg

215

Gly Ala Arg Leu
230

Thy Leu Ser Glu

245

Leu Leu Pro Val

200

Glw 6lu Tyr Thr

Lle Val Asn Ala Lys Lys
1 )

Leu

Glu

Asp

Ser

65

Gln

Phe

Asp

Asp

Gln

145

Pro

Leu

Lys Ser

Gln 6ln
35

Arg Val
b0

Gly Arg
Letu Ash
Ser Lys
Asn Leu

115

Leu 6lu
130
Lys Lys

Leu Arg

Gln Glu

Arg Leu
20

Ala Leu

Lys Asp

Asp Tyr

Leu Lys
85

Leu Arg
100

Glu Lys

Glu Val

Trp Gln

Ala Glu

165

Lys Leu
180

Asp

Gln

Leu

Val

70

Leu

Glu

Glu

Lys

Glu

150

Leu

Ser

PUEER H-H e EA-T

Asp
Thr
Thr
Ala
55

Ser
Leu
Gln
Thr
Ala
135
Glu

Gln

Pro

Leu

Ala

Lys

Leu

Lys
280

o)

Val

Leu

Val

40

Thy

Glu

Asp

Leu

Glu

120

Lys

Met

Glu

Leu

Ala

Glu

Ala

Gli

265

Lys

Val

Ala

25

Asp

Val

Phe

Asn

Gly

105

Gly

Val

Glu

Gly

Gly
185

55

Ala

Tyi

Lys

250

Ser

Leu 4

Asn

10

Gln

Glu

Tyr

Glu

Trp

90

Pro

Leu

Gln

Leu

Ala

170

Glu

Arg
His
235

Pre

Phe

Thr

Glu

Pro

Yal

Gly

75

Asp

Val

Avg

Pro

Ty

155

Arg

Glu

Leu Glu Ala
220

Ala Lys Ala
Ala Lew Glu

Lys Val Ser
270

The Gln
2856

Lys Met Phe

Val Ala Leu
30

Pro Gln Ser
45

Asp Yal Leu
60

Ser Ala Leu
Ser Val Thy

Thr Gln Glu
110

Gln Glu Met
125

Tyr Leu Asp
140

Arg Gln Lys

GIn Lys Leu

Me't Arg Asp
190

Leu

Thi

Asp

255

Phe

Lys
Glu
240

Leu

Leu

Glu Glu

15

Leu

Lys

Pro Trp

Lys

Asp

Gly Lys

Ser
95

Phe

80

Thy

Trp

Ser Livs

Asp

Val

His
175

Phe

Glu
160

Glu

Arg Ala
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[0004]

Arg Ala His Val Asp Ala Leu

Glu Leu
210

Gly Gly

225

Ser Thr

Gly Leu

Let Glu

<210>
211>
212>
<213»

400>

195

fvg Clu Avg Leu Ala
215

Ala. Arg Leu Ala Glu
230

Led Ser Glu Lys Ala
245

Leu Pro ¥al Leu Glu
260

Glu Tyr Thr Lys Lys
275

3

5

PRT

Kk (Homo sapiens)

3

Set Leu Lys Gly Ser
1 5

<2107
211>
<212>
<213>

220>
223>

<400>

4
22

PRT
ATF3

B E FA-TRA (D
4

frg Thr His
200

Ala Arg Leu

Leu

Glu

Ala Pro Tyt Ser Asp
2056

Ala Leu Lys Glu Asn
220

Tyr His Ala Lys Ala Thr Glu His Leu

Lys Pro Ala
250

Ser Phe Lys
265

Leu Asn Thr
280

235

Leu

Val

Gln

240

Glu Asp Leu Arg Gln
255

Ser Phe Leu Ser Ala
270

Prio Yal Leu Asp Glu Phe Arg Glu Lys Leu Asn Glu Glu Leu Glu Ala

1

)

Leu Lys Gln Lys Lew Lys
20

210>
<211
212>
213>

<2207
293>

<400

1

5
22

PRT
ML

BNRE AA-TEU2)
5

Let Lys 61n Lys Leu Lys
20

210>
211>
€212
L213>

6

267

PRT

K. (Homo sapiens)

10

10

56

15

Pro Val Leu Asp lieu Phe Arg Glu Leu. Leu Asn Glu Leu Leu Glu Ala
)

15
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[0005]

400>

6

Met Lys Ala Ala
1

Gln Ala Arg

Asp Arg Val
35

Ser Gly
50

Gln Leu

b5

Phe Ser

Asp Asn

Asp Leu

Glon Lys

Arg

Asn

Lys

Leu

Glu

115

Lys

130

Pro Leu

145

Leu Gln

Yig Ala

6lu Leu

Gly Gly

210

Ser Thy

225

Gly Leu

Arg

Glu

His

Arg

195

Ala

Leu

Leu

Leu Glu Glu

210>
211>
212>
213>

<400>

T
100
PRT

His

20

Lys

Asp

Leu

Leu

Glu

100

Glu

Tep

Ala

Lys

Val

180

Gln

Arg

Ser

Pro

Tyr
260

Val
Phe
Asp
Tyr
Lys
Arg
85

Lys
Val
Gln
Glu
Leu
165
Asp
Arg
Leu
Glu
Yal

245

The

Leu
Trp
Led
Val
Len
70

Glu
Glu
Lys
Glu
Leu
150
Ser
Ala
Leu
Ala
Lys
230

Leu

Lys

The

Gln

Ala

Ser

85

Leu

Gln

Thr

Ala

Glu

135

Gln

Pro

Leu

Ala

Glu

215

Ala

Glu

Lys

A (Homo sapiens)

7

4

Leu

Gln

The

40

Gln

Asp

Leu

Glu

Lys

120

Met

Glu

Leu

Arg

Ala

200

Tyr

Lys

Ser

Leun

Ala

Asp

25

Val

Phe

Asn

Gly

Gly

10

Val

Glu

Gly

Gly

Thi

185

Avg

His

Pro

Phe

Asi
265

57

Val

10

Glu

Tyr

Glu

Trp

Pro

90

Leu

Gluo

Leu

Ala

Glu

170

His

Leu

Ala

Ald

Lys

250

Thr

Leu

Pro

Val

Gly

Asp

75

Val

Arvg

Pro

Ty

Arg

155

Leu

Glu

Lys

Leu

235

Val

Gl

Phe Lei

Pro Gln

Asp Yal
45

Ser Ala
60

Setr Val

Thy Gln

Gln Glu

Tyr Leu
125

Arg Gl
140

Gln Lys

Ala Pro

Ala Leu
205

Ala Thr
220

Glu Asp

Ser Phe

Thi

Ser

30

Leu

Leu

Thr S

Glu

Met

110

Asp

Lys

Leu

Glu Met Arg Asp

Tyr

160

Lys

Gla

Leu

Leu

Gly
15

Pro
Lys
Gly
Ser
Phe
95

Ser
Asp
Val
His
Arg
175
Ser
Glu
His
Arg

Ser
255

Ser

Trp

Asp

Lys

The

80

Tep

Lys

Phe

Glu

Glu

160

Ala

Asp

Asn

Lieu

Gl

240

Ala
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[0006]

Met Lys Leu Lei Ala Ala Thr
1 iy

Glu Gly Ala

Leu Val Ser

35

Met Glu Lys
50

Phe Glu Lys
65

Tht Glu Leu

Pro Ala Thy

<2102
211>
212>
2132

<4002

8
396
PRT
A

8

Met Phe Leu
1

Gly Ala Arg

Asp

Leu

Lys

65

Val

Lys

Leu

Arg

Gln

145

Ala

Tyr

Gln

50

Leu

Pito

Leu

Leu

Glu
130

Yal

Gln

Phe
35

Lys
Gly
Phe
Lys
Pro
115
Len

Asn

Arg

9

Leu Val Arg Avg
20
6lo Tyr Phe Gln

Val Lys Ser Pro
55

Ser Lys Glu Gln
70

Val Asin Phe Leu
85

Gln
100

(Homo sapiens)
Lys Ala Val Val
)

Ala Glu Val Ser
20

Ser Gln Leu Ser

Ser Glu Leuw Thr
55

Glu Val Asn Thr
70

Ala Thr Glu Leu
85

Glu Glu Tle Gly
100

Hig Ala Asn Glu

Gln Gln Arg Leu
135

Tht Gln Ala-Glu
150

Met Glu Arg Val
165

Yal Leu

Gln Ala
25

The Val
40
Glu Leu

Leu Thr

Ser Tyr

Leu Thy

Ala Asp
25

Asn Asn

40

Gln Gln

Tyr Ala

llis Glu

Lys Glu
105

Val Ser

120

Glu Pro

Gln Leu

Leu Arg

58

Leu Leu Thy Ile

10

Lys Glu Pro Cys

The

Gln

Pro.

Phe
90

Leut
10

Gl
Ala
Leu
Gly
Arg
90

Leu
Gln
Tyr

Arg

ol

70

Asp
Ala
Leu
75

Val

Ala

Val

Lys

Asn

Asp

Lei

Glu

Lys

Ala

Arg

1ab

Asn

Tyr Gly
45

Glu Ala

60

Ile Lys

Glu Leu

Lew Val

Ala Thr

Glu Ala
45

Ala Leu
60

Leu Gln

Ala: Lys

Glu Leu

Ile Gly

125

Asp Gln
140

Gln Leu

Ala Asp

Cys

Val

30

Lys

Lys

Lys

Gly

Ala

Val

30

Val

Phe

Lys

Asp

Arg

110

Asp

Leu

Thy

Ser

Ser

15

Glu

Asp

Ser

Ala

Thr
95

Val

15

Met

Glu

Giln

Lys

Ser

95

Ala

Asn

Arg

Pro

Leu
175

Leu

Ser

Leu

Tyr

Gly

80

Gln

Ala

Trp

His

Asp

Leu

80

Glu

Arg

Leu

Thr

Tyr

160

Gln
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[0007]

Ala

Asn

Lys

Pro

225

Leu

Ser

Asp

Leu

Arg

305

Gln

Glu

Ser

Ser

Gln
385

Ser

Val

Val

210

Tye

Thr

Ala

Val

Ala
290

Arg

Met

Gly

Phe

Leu

370

Glu

<2107
211>
212>
<213>

<400>

Leu

Glu

195

Lys

Ala

Phe

Ser

Arg
275

GLu

Val

Glu

His

Phe

355

Pro

Gln

9
366
PRT
BA

9

Met Ala Ser

1

Ala Phe Ser

Gln The Ser

35

Arg

180

Glu

Ile

Gln

Gln

Ala

260

Gly

Leu

Glu

Gln

Leu

340

Ser

Glu

Val

Pro

Leu

Asp

Asp

Met

245

Glu

Asn

Gly

Pro

Leu

325

Ser

Thr

Leu

Gln

His

Lys

Gln

The

230

Lys

Glu

Leu

Gly

Tyr

310

Avg

Phe

Phe

Glu

Met
390

Ala Asp Glu Leu
185

Gly

Thr

216

Gln

Lys

Leu

Arg

His

295

Gly

Gln

Leu

Lys

Gln

375

Leu

(Homo sapiens)

Met Ala Ala Val

5

Ala Thr Gln Ala

20

Gly Asp Lys Gly

Arg
200
Val
Glu
Asn
Arg
Gly
280
Leu
Glu
Lys
Glu
Glu
360

Gln

Ala

Leu
Arg

Arg
40

Leu Thr

Glu Glu

Lys Leu

Ala Glu
250

Gln Arg
265

Asn Thr

Asp Gln

Asn Phe

Leu. Gly
330

Lys Asp
345

Lys Glu

Glo Glu

Pro Leu

Thy Tep
10

Lys Gly
25

Val Glu G

59

Lys Ala Lys

Prio

Leu

Asn

235

Glu

Leu

Glu

Gln

Asn

315

Pro

Leu

Ser

Gln

Glu
395

Phe

Tyr

Arg

220

His

Leu

Ala

Gly

Val

300

Lys

His

Arg

Gln

Gln

380

Ser

Leu

Trp

1le

Ala

205

Arg

Gln

Lys

Pro

Leu

285

Glu

Ala

Ala

Asp

Asp

365

Gln

Ala

Asp

His
45

Ile

190

Asp

Ser

Leu

Ala

Leu

270

Gln

Glu

Leu

Gly

Lys

350

Lys

Glu

Leu

Asp

Glu

Leu

Glu

Arg

255

Ala

Lys

Phe

Val

Asp

335

Val

Thr

Gln

Leu
15

Gln

Phe

Ala

Gly

240

Ile

Glu

Ser

Avg

Gln

320

Val

Asn

Leu

Gln

Ser

Tyr Phe Ser

30

Gln Gln Lys



CN 103068368 A F 3 = 7/66 T

Met Ala Arg Glu Pro Ala Thr Leu Lys Asp Ser Leu Glu Gln Asp Leu
50 5 60

55

Asn Asn Met Asn Lys Phe Leu Glu Lys Leu Arg Pro Leu Ser Glv Ser
65 70 75 80

Glu Ala Pro Arg Leu Pro Gln Asp Pre Val Gly Met Arg Arg Gln Leéu
85 90 95

Gln Glu Glu Leuw 6lu Glu Val Lys Ala Arg Leu Gln Pro Tyr Met Ala
100 105 110

6lu Ala His Glu Leu Val Gly Tvp Asn Leu Glu Gly Leu Arg 6ln Gln
115 120 125

Leu Lys Pro Tyr Thi Met Asp Leu Met Glu GIn Val Ala Leu Atrg Val

130 135 140
Gln Glu Leu Glo 6lu Gln Leu Arg Val Val Gly Glu Asp Thy Lys Ala
145 150 155 160

Gln Lew Lew Gly Gly Val Asp Glu Ala Trp Ala Leu Leuw Glo Gly Leu
165 170 175

Gln Ser Arg Val Val His His Thr Gly Arg Phe Lys Glu Leu Phe His
180 185 190

Pro Tyr Ala Glu Ser Leu Val Ser Gly Ile Gly Arg His Val Gln Glu
195 200 205

Leu His Arg Ser Val Ala Pro His Ala Pro Ala Ser Pro Ala Arg Leu
2190 215 220

Ser Arg Cys Val Gln Val Leu Ser Arg Lys Leu Thr Lew Lys Ala Lys
225 230 235 240

Ala Leu His Ala Avrg lle Gln Gln Asn Leuw Asp Glu Leu Arg Glu Glu
245 250 255

Leu Ser Arg Ala Phe Ala Gly Thr Gly Thr G¢lu Glu Gly Ala Gly Pro
260 266 270

Asp Pro Gln Met Lei Ser Glu Gli Val Arg Gln Arg Leu Gln Ala Phe
275 280 285

Arg Gln Asp The Tyr Leu Gln Ile Ala Ala Phe Thr Arg Ala Tle Asp
290 295 300

Gl Glu Thr Glu Glu Val Gln Gln Gln Leu Ala Pro Pro Pro Pro Gly
305 310 315 320

His Ser Ala Phe Ala Pro Glu Phe Gln £ln Thr Asp Ser Gly Lys Val
325 330 335

Lew Ser Lys Leu Gln Ala Arg Leu Asp Asp Leu Trp Gliu Asp Ile Thr
340 345 350

His Ser Leu His Asp Gln Gly His Ser His Leu Gly Asp Pre

[0008]

60
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[0009]

<210>
211>
<212
213>

<4002

355 360

10
83
PRT
K (Homo sapiens)

10

Met Arg Leu Phe Leu Ser Leu Pro Val
1 5

Val Ley Glu Gly Pro Ala Pro Ala Gln

20 25

Ala Leu Asp Lys Leu Lys Clu Phe Gly
35 4

0

Arg Glu Leu Tle Ser Arg Tle Lys Gln

50

55

Arg Glu Tep Phe Ser Glu The Phe Gln
65 70

Ile Asp Ser

L2107
211>
<242
<213>

<400>

11

101

PRT

22 K (Homo sapiens)

11

Met Gly Thr Arg Lew Leu Pro Ala Leu
1 5

Gly Phe Glu Val Gln G6ly Thr Gln Gln
20

25

Ser Pro Thr Phe Leu Thr Gln Val Lys
35

40

Glu Ser Ala Lys Thr Ala Ala Gln Asn
50 bh

Pro Ala Val Asp Glu Lys Lew Arg Asp

65

70

Ala Met Ser Thr Tyr Thit Gly Ile Phe
85

Leu Lys Gly Glu Glu
100

210>
211>
212>
<2135

<4007

12
99
PRT
A (Homo sapiens)

12

365

Lea Val Val Val
10

Gly ‘Thr Pro Asp

Ast Thr Leu 6l
45

Ser Gl Leuw Ser
60

Lys Val Lys Glu
75

Phe Leu Val Leu
10

Pro Gln Gln ASp
Glu Ser Leu Ser
Leu Tyr Glu Lys
60
Leu Tyr Ser Lys
75

Thi Asp Gln Val
90

Leu

Val

30

Asp

Ala

Lys

Leu
Glu

30

Ser

Ser

Leu

Ser

15

Ser

Lys

Liys

Leu

Val

15

Met

Tyr

Tyr

Thr

Ser
95

Ile

Ser

Ala

Met

Lys
80

Leu

Pro

Trp

Leu

Ala
80

Met Gln Pro Arg Val Leu Leu Val Val Ala Leu Lew Ala Lew Lew Ala

61
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1 5 10 15

Ser- Ala Arg Ala Ser Glu Ala 6lu Asp Ala Ser Leu Lew Ser Phe Met
20 25 30

Gln Gly Tyr Met Lys His Ala Thr Lys Thr Ala Lys Asp Ala Leu Ser
35 40 45

Ser Val Gln Glu Ser Glo Val Ala Glu Gla Ala Aveg 6Ly Trp Val Thy
50 55 60

Asp Gly Phe Ser Ser Leu Lys Asp Tyr Tip Ser Thy Val Lys Asp Lys
65 70 75 80

Phe Ser Glu Phe Trp Asp Lei Asp Pro Glu Val Avg Pro Thv Ser Ala
85 90 95

Val Ala Ala

210> 13

211> 127

<212>»  PRT

213> % A (Homo sapiens)

£400>» 13
Met Sei Leii Leu Arg Asn Aig Leu Glh Ala Lew Pro Ala Lew Cys Leu
1 153 10 15

Cys Val Leu Val Lew Ala Cys Ile Gly Ala Cys Gln Pro Glu Ala Gln
20 25 30

Glu Gly Thr Leu Ser Pro Pro Pro Lys Leu Lys Met Ser Arg Trp Ser
35 40 45

Leu Val Arg Gly Arg Met Lys Glu Leu Leu Glu Thr Val Val Asn Arg
50 99 60

Thr Arg Asp Gly Trp Gln Tep Phe Trp Seér Pro Sér Thi Phe Arvg Gly
65 70 75 80

Phe Met @ln Thr Tyr Tyr Asp Asp His Leu Arg Asp Leu Gly Pro Leu
85 90 95

Thr Lys Ala Trp Phe Leu Glu Ser Lys Asp Ser Leu Leu Lys Lys Thr
100 105 110

His Ser Leu Cyvs Pro Arg Leu Val Cys Gly Asp Lys Asp Gln Gly
115 120 125

210> 14
<211> 189
<212> PRT
<213y A (Homo sapiens)
<400> 14

Met Val Met Leu Leu Leu Leu Leu Ser Ala Leu Ala Gly Leu Phe Gly
1 5 10 15

[0010]

62
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[0011]

Ala Ala

Val Gln

Ile Glu
50

Asn Tyr
65

Len Avg

Val Asn

Met Pro

Ala, Leu
130

Phe Ala
145

Asp Ser

Met Thr

210>
211>

Glu Gly Gln Ala Phe
20

Glu Asti Phe Asp Val

35

Lys

Ser

Ala

Leu

Ser

115

Val

Trp

Leu

Val

15
317

<212> PRT

243>
400>
Met Lys
1

Gln Ala
Arg Gl
Gly Avg

50

Val Gln
65

Leu Met

Glu Glu

15

A

Val

Lys

Glo

35

Phe

Glu

Asp

Gli

Ile

Leu

Asp

Thy

100

Ala

Tyr

Ile

Lys

The
180

Pro Thr Thr
55

Met Glu Asn
70

Gly Thr Val
84

Glu Pro Ala

Pro Tyr Trp

Ser Cys Thr
135

Leu Ala Arvg
150

Asn Lle Leu
165

Asp Gln Val

(Homo sapiens:)

Leu

Val

20

Thy

Trp

Glu

Glu

Leu
100

Trp Ala Ala
5

tlu Gln Ala
Glu Trp Gla

Asp Tyr Leu
55

Leu Leu Ser
70

Thr Met Lys
85

Thy Pro Val

His Leu
25

Asn Lys
40

Phe Glu

Gly Lys

Asn Gln

Lys Leu

105

Tle Leu
120

Cys Ile

Asn Pro

Tht Ser

Ast Cys
185

Leu Leu

Val Glu
25

Ser Gly

40

Arg Trp

Ser Gln

Glu Leu

Ala Glu
105

63

Gly

Tyr

Asn

Tle

Tle

90

Gla

Ala

Ile

Asn

Asn

170

Pro

Yal

10

Th

Gln

Val

Val

Lys

90

Glu

Lys Cys

Leu Gly

Gly Arg
60

Lys Val
75

Glu Gly

Val Lys

Thr Asp

Gln Leu
140

Leu Pro
155

Asn Ile

Lys Leu

Thr Phe

Glu Pro

Avg Trp

Gln Thi

60

Th Gln
75

Ala Tyr

Thr Arg

Pro Asn Pro Pro

Arg
45

Cys

Leu

Glu
Phe
Tyr
125
Phe
Pro

Asp

Sér

Leu
Glu
Glu
15

Leu
Glu

Lys

Ala

Tip Tyr

Ile Gln

Asn Cln

Ala Thr
95

Ser Trp
110

Glu Asn

His Val

Glu Thr

Val Lys
175

Ala Gly
15

Pro Glu
30

Leu Ala

Ser €lu

Leu Arg

Ser Glu

95

Arg Leu
110

Glu

Ala

Glu

80

Pro

Phe

Tyr

Asp

Val

160

Lys

Leu

Leu

Gln

Ala

80

Leu

Ser
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[0012]

Lys

Val

Gly

145

Lys

Leu

Ser

Arg

Ala

225

Ser

Val

Glu

Glu

Cys

130

Gln

Leu

Ala

Ala

Ala

210

Gln

Arg

Arg

Ala

Leu

115

Gly

Ser

Avg

Val

Ile

195

Ala

Ala

Thr

Ala

Phe
275

Asp Met Gln

Val
3056

290

Gly

210>
211>
212>
213>

<400>

Thr

16
308
PRT
BA

16

Met Ile Pro
1

Asp Ala Thr

Leu Ser Leu

35

Phe Leu His

50

Gln

Arg

Thr

Lys

Tyr

180

Arg

Thr

Trp

Arg

Lys

260

Gln

Arg

Ser

Ala

Leu

Glu

Avg

165

Gln

Glu

Val

Gly

Asp

245

Leu

Ala

Gln

Ala

Ala

Val

Glu

150

Leu

Ala

Arg

Gly

Glu

230

Arg

Glu

Arg

Trp

Ala
310

Gln

Gln

135

Leu

Leu

Gly

Leu

Ser

215

Arg

Leu

Glu

Leu

Ala

295

Pro

(Hoilio sapiens)

Val Glu Leu Leu
5

Ser Tyt Gly Lys

20

Glu Ser Gln Thr

Pro Lys Ser Leu

55

Ala Arg
120

Tyr Arg

Arg Val

Arg Asp

Ala Arg
185

Gly Pro
200

Leu Ala

Leu Arg

Asp Glu

Gln Ala
265

Lys Ser
280

Gly Leu

Val Pro

Leu Cys

G1n Thy
25

Pro Ser

40

Pro Gly

64

Leu

Gly

Arg

Ala

170

Glu

Leu

Gly

Ala

Val

250

Gln

Trp

Val

Ser

Tyr
10
Asn

Ser

Phe

Gly Ala Asp Met Glu Asp
125

Glu

Leu

155

Asp

Gly

Val

Gln

Arg

235

Lys

Gln

Phe

Glu

Asp
315

Leu

Val

Asp

Ser

Val

140

Ala

Asp

Ala

Glu

Pro

220

Met

Glu

Ile

Glu

Lys

300

Asn

Leu

Leu

Pro

His
60

Gln

Ser

Leu

Glu

Gln

205

Leu

Glu

Gln

Arg

Pro

285

Val

His

Leu

Met

Leu

45

Met

Ala

His

Gl

Arg

190

Gly

Gln

Glu

Val

Leu

270

Leu

Gln

His
His
30

Ser

Ala

Met Leu

Leu Arg
160

Lys Arg

175

Gly Leu

Arg Val

Glu Arg

Met Gly

240

Ala Glu
255
Gln Ala

Val Glu

Ala Ala

Pro ¥Yal
15
Phe Pro

Cys Gln

Pro Leu
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[0013]

Pro

65

Gly

Gly

Gln

Ser

GLy

145

Val

Leu

Arg

Met

Ala

225

Tyr

Lys

‘Thr

Tp

Ser
305

Lys

Cys

Gly

Lys

Phe

Gla

Yal

115

Ala Leu

130

Arg

His

Gly

Glu

Thy

210

Ala

Tyr

Glu

Thr

Gly

290

Leu

210>
211>
212>
<213

<4002

Ser

Asn

Thr

Arg

195

Met:

Leu

Gln

Gly

Leu

275

Tip

Glu

17
345
PRT

Leu Val Ser

Ala

Asni

100

Arg

Glu

Leu

Val

Ala

180

Gly

Ala

Lys

Asp

Leu

260

Ala

Ala

Ile

Asp
85

Ala
Set
Leu
Pro
Val
165
Let
Arg
Gly
Pro
Gln
245
Arg

Ser

Lle

70

Val

Thr

Thr

Leu

Thr

150

Gln

Tyt

Asp

Met

Ala

230

Lys

Ala

Phe

lle

Leu

Trp

Gln

Glu

Ala

135

Glu

Leu

Tyr

Gly

Ser

215

L

Asp

Lle

Ile

Lys
205

B K (Homo sapiens)

17

Ala

Ala

Val

Arg

120

Arg

Asp

Leu

Ala

Ala

200

Gly

Arg

Ala

Ser

Ser

280

Ser

Leu

Leu

Leu

105

Asn

Glu

Cys

Pro

Thr

185

Tle

Gly

Ser

Asn

Asp

2695

Glu

tye

Arg Asn Ala Len Glu
75

Gln
90

Ile
Val
Gln
Glu
Gly
170
Gln
Asp
Pro
Gly
Ile
250
Val

Val

Asp

Leu

Gln

Ser

Gln

Asn

155

Yal

Asn

Leu

Met

Yal

235

Ser

Ser

Val

Leu

Gln

His

Val

Ser

140

Glu

Gly

Lys

Gly

Gly

220

Gln

Gln

Asp

Ser

Asp
300

Leu

Leu

Glu

125

The

Lys

Thi

Lett

Tyy

205

Lei

Gln

Pro

Leu

Ser

285

Pro

Tyr

Arg

110

Ala

Gly

Glu

Phe

Gly

190

Asp

Ala

Leu

Glu

GLu

270

Ala

Gly

Glu Ala
80

Arg Gln
95

Glv Leu

Leuw Ala

Arg Val

Gln Ala
160

Ty Asn
175

Lys Ala

Leu. Leu

Tle Ser

ITe Glu
240

The Thr
255
GLu The

Pro Tyr

Ala Gly

Met Ile Ser Pro Val Let lle Leu Phe Ser Ser Phe Leu Cys His Val

1

5

10

15

Ala Ile Ala Gly Arg Thr Cys Pro: Lys Pro-Asp Asp Leu Pro Phe Ser
20 25 30

65
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Thr Val Val Pro Leu Lys Thr Phe Tyr Glu Pro 6ly Glu 6lu Tle Thr
35 40 45

Tyr Ser Cys Lys Pro Gly Tyr Val Ser Arg Gly G6ly Met Arg Lys Phe
50 55 60

Ile Cys Pro Leu Thr Gly Leu Trp Pro Ile Asn Thr Leu Lys Cys Thr
65 70 75 80

Pro Arg Val Cys Pro Phe Ala Gly Ile Leu Glu Asn Gly Ala Val Avg
85 90 95

Tyr Thr Thr Phe Glu Tyr Pro Asn Thr Tle Ser Phe Ser Cys Asn Thr
100 105 110

Gly Phe Tyt Leu Asn Gly Ala Asp Ser Ala Lys Cys Thr Glu 6lu Gly
115 120 125

Lys Trp Ser Pro Glu Leu Pro Val Cys Ala Pro Ile Ile Cys Pro Pro
130 135 140

Pro Setr Ile Pro Tht Phe Ala Thr Leu Arg Val Tyr Lys Pro Ser Ala
145 150 155 160

Gly Asn Asn Ser Leu Tyr Arg Asp Thr Ala Val Phe Glu Cys Leu Pro
165 170 175

Gln His Ala Met Phe Gly Asn Asp Thy Ile Thy Cys Thr Thr His Gly
180 185 190

Asn Trp Thr Lys Leu Pro Glu €ys Arg Glu Val Lys Cys Pro Phe Pro
195 200 205

Ser Arg Pro Asp Asn Gly Phe Val Asn Tyr Pro Ala Lys Pro Thr Leu
210 215 220

Tyr Tyr Lyvs Asp Lys Ala Thr Phe Gly Cys His Asp Gly Tyr Ser Leu
225 230 235 240

Asp Gly Pro Glu Glu Ile Glu Cys Thr Lys Leu Gly Asn Trp Ser Ala
245 250 255

Met Pro Ser Cys Lys Ala Ser Cys Lys Val Pre Val Lys Lys Ala Thr
260 265 270

Val Val Tyr Gl Gly Glu Arg Val Lys Tle 6ln Glu Lys Phe Lys Asn
275 280 285

Gly Met Leu His Gly Asp Lys Val Ser Phe Phe Cys Lys Asn Lys Glu
290 295 300

Lys Lys Cys Ser Tyr The Glo Agp Ala Gln Cys Ile Asp Gly Thi Tle
305 310 315 320

Glu Val Pro Lys Cys Phe Lys Glu His Ser Ser Let Ala Phe Trp Lys
325 330 335

[0014]
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Thr Asp Ala Ser Asp Val Lys Pro Cys
340 345

210> 18

211> 398

212> PRI

<2135 A (Hono sapicns)

<400> 18

Met Glu Gly Ala Ala Leu Lew Arg Val Ser Val Lew Cys Ile Trp Met
1 5 10 15

Set Ala Leu Phe Leu Gly Val Gly Val Arg Ala Glu Glu Ala Gly Ala
20 25 30

Arg Val Gln 6ln Asn Val Pro Ser Gly Thr Asp Thr Gly Asp Pro Gln
35 40 45

Ser Lys Pro Leu Gly Asp Trp Ala Ala Gly Thi Met Asp Pro. 6lu Ser
50 55 60

Ser Ile Phe Ile Glu Asp Ala Tle Lys Tyr Phe Lys Glu Lys Val Ser
65 70 75 80

Thir 61n Ash Leu Lei Leu Leu Leu Thi Asp Asn Glu Ala Trp Asn Gly
85 90 95

Plie Val Ala Ala ATa Glu Leun Pro Arg Asn Glu Ala Asp Glu Leu Arg
100 105 110

Lys Ala Leu Asp Asn Leu Ala Avg Gln Met Ile Met Lys Asp Lys Asn
115 120 125

Trp His Asp Lys Gly Gln Gln Tyr Arg Asn Tep Phe Leu Lys Glu Phe
130 135 140

Pro Arg Leu Lys Ser Glu Leu Glu Asp Asn Ile Arg Arg Leu Arg Ala
145 150 155 160

Leu Ala Asp Gly Val Gln Lys Val His Lys Gly Thr Thy Ile Ala Asn
165 170 175

Val Val Ser Gly Ser Leu Setr Ile Ser Seir Gly Ile Leu Thr Leu Val
180 185 190

Gly Met Gly Lieuw Ala Pro Phe Thy Glu Gly Gly Ser Leu Val Leu Leu
195 200 205

Glu Pro Gly Met Glu Leu Gly Ile Thr Ala Ala Leu Thr Gly Ile Thr
210 215 220

Ser Ser Thr Met Asp Tyr Cly Lys Lys Trp Trp Thr Glo Ala €ln Ala
225 230 235 240

His Asp Leu Val Ille Lys Ser Leu Asp Lys Let Lys Glu Val Arg Glu
245 250 255

Phe Leu Gly Glu Asn Tle Ser Asn Phe Leu Ser Teu 4la 6ly Asn Thr

[0015]
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[0016]

Tyr 6ln Leu
275

Ala Arg Ala
290

Avg Val Thr
305

Val Asn Glu
Asp Val Ala

Val Tyr Glu
355

Glu 6lu Leu
370

Leu Asn Asn
385

210> 19

211> 3387
<212» PRT
QI3 A

400> 19
Met Asn Pro
1

Glo Asp Gl
Glu Ala Trp
35
Ala Asp Glu
50
Met Lys Asp
65

Phe Leu Lys
Arg Lys Leu

Thy The Tle
115

Tle Leu Thr
130

260

Thr Arg Gly Tle

Asn Len Gln Ser
295

Ghi Pro Tle Ser
310

Pro Ser 1le Leu
325

Pro Val Ser Phe
340

Ser Lys His Leu

Lys Lys Val Ala
375

Asn Tyt Lys Ile
390

(Homo sapiens)

Glu Ser Ser lle
5

Yal Ser Arg Glu
20

Asn Gly Phe Val
Leu Arg Lys Ala
55
Lys Aso Arg His
70

Glu Phe Pro Arg
85

Arg Ala Leu Ala
100

Ala Asn Val Val

Leu Lea Gly Leu
135

Gly

265

Lys

280

Val Pro

Ala

Glu

Glu Met

Phe Leu

345

His Glu
360

Gln Glu

Leu :Gln

Phe Ile

Asn. Leu

40

25

Ala Ala

Leu Asn

Asp Lys

Leu Lys

Glu Glu

105

Ser Asn
120

Gly

Leu

68

Asp

His

Sew

Ser

330

Val

Gly

Leu

Ala

Glu

10

Lea

Ala

Lys

Asp

Arg

90

Yal

Ser

Ala

Tle Arg Ala

Ala

Gly

315

Arg

Leu

Ala

Glu

Asp
395

Asp

Gln

Glu

Leu

Gln

75

Glu

Gla

Val

Pro

Sei

300

Glu

Gly

Asp

Lys

Glu

380

Gln

Tyr

Leu

Leu

Ala

60

Glu

Leu

Gl

Gly

Phe
140

285

Ala

Gln

Val

Yal

Ser

365

Lys

Glu

Leu

Leu

270

Leu

Ser

Val

Lys

Val

350

Glu

Leu

Leu

Lys

Thi
30

Pro Arg

45

Ser

His

Glu

Val

Th

125

Thr

His

Arg

Asp

His

110

Thy

Glu

Arg

Arg

Glu

Leu

335

Ty

Thi

Asn

Tyt
15

Asp

Asp

Met

Glo

His
95

Arg

Pro

Areg

320

Thr

Leu

Ala

Tle

Phe

Asp

Glu

Val

Tep

80

Tle

Arg Gly

Ser

Gly

Gly

Ile
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[0017]

Ser Phe Val
145

Val Ala Gly

Ala Arg Ala

Lys Val Met
195

Leu Yal Asp
210

Arg Ala Ile
225

Pro Pro Pro

Val Glu Arg

Met Ile Val
275

Val Ser Leu
290

Glu ‘Ser Ala
305

Leu Asn Phe

Glo

<210> 20
<211 402
<212% PRT
213y A
<400> 20
Met Gly Leu
1

Leu Ile Arg

Phe G1n Gly
35

Asp Ala Arg
50

Cys Ser His

Len Leu Asp Thr
150

Ile The Cys Ser
165

Glu Alda Arg Asn
180

Lys Glu Phe Val

Asn Trp Tyr Gln
215

Arg Arg Ala Arg
230

His Ile Ile Gly
245

Val Val 6lu Gly
260

Gly Ala Ala Thr

Ala Tyr Glu Ser
295

Glu Glu Len Lys
310

Leu Thr Lys Tle
325

(Homo sapiehs)

Gly 6lu Gly Trp
9

Ser Cys Cys Gln

20

Ile Ser Gln Ser

Leu Gluo. Val Gly

a5

Ser Phe Lys Arg

Gly Met

Val Val

Leu Asp
185

Gly Gly
200

Val Thr

Ala Ash

Avg Ile

Piro Ala

265

Gly Gly
280
Lys His

Lys Atg

His Glu

Gly Trp

Val Val
25

Leu Glu
40
Ser Thr

Ser Phe

69

Gly

Glu

170

Gli

Asn

Gln

Pro

Ser

250

Gln

Ile

Leu

Ala

Met
330

Glu

10

Thr

Asn

Gln

Leu

Leu

156

Leu

Ser

Thr

Gly

Gln

235

Ala

Ala

Leu

Leu

Gln

315

Leu

Ala

Phe

Val

Let

Glu

Gly Ala Ala Ala Ala

Val
Gly
Pro
Tle
220
Leu
Glu
Met
Leu
Glu
300

Glu

Gln

Ser

Thr

Ser

Asn

Thr

Ast

205

Gly

Gly

Gly

Ser

Leu

285

Gly

Leu

Pro

Cys

Phe

Gly
45

Lys Leu
175

Asti Val
190

Val Leu

Arg Asn
Ala Tyr
61y 6lu
255
Avg Gly
270
Leu Asp
Ala Lys

6lu Gly

Gly Gln
335

160

Avg

Ala

Thr

Ile

Ala

240

Gln

Thr

Yal

Ser

Liys

320

Asp

Phe Ala Cys

15

Pro Phe
30

Tyr Tyr

Gly

Ala

Arg Thi Ala Gly Ser

60

Lys Lys Arg Phe Thr
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[0018]

Glu

Gln

Ala

Lys

Asp

145

Arg

Ile

Ser

Ala

Gly

225

Glu

Ala

Ile

Gln

Ala

305

Gln

Ala

Val

Ser

Glu

Ile

Glu

Leu

130

Glu

Lys

Glu

Tha

Pro

210

Leu

His

Thy

Thr

Thy

290

Arg

Ala

Arg

Yal

Ala
370

Ala

Leu

Leu

115

Arg

Gln

Tle

Glu

Gly

195

Phe

Gly

Ser

Ser

Pro

275

Lle

Leu

Glu

Tle

Asn

355

Ser

Thy

Leu

190

Pro

The

Phe

Gl

Yal

180

Ala

The

Ala

Tyr

Tle

260

Asn

Gly

Pro

Arg

Leu

340

Leu

Ala

Lys

85

Thy

Arg

Tyr

Arg

Glu

165

His

Ala

Kla

Ala

Thi

245

Asp

Teu

Ser

Val

The

325

Ser

Val

Glu

70

Tyr

Asn

Asp

Ala

Glu

150

Ser

Arg

Ser

Gly

Ser

230

Set

Arg

Leu

Glu

Thz

310

Ile

Ala

Tyr

Glu

Phe

Asn

Glu

Ala

135

Trp

Ile

Gly

Gly

Thr

215

Ala

Ser

Leu

Ser

Lle

295

Thr

Ala

Thr

Glu

Leu

375

Arg

Glu

Ala

120

Ile

Phe

Glu

Cys

Tle

200

Ser

Val

Ala

Lys

Leu

280

Arg

Trp

Gly

Thr

Ser

360

Arg

Glu

Ala

105

Asp

Glu

Leu

Lys

Thr

185

Met

Lei

Thr

Glu

Val

265

Leu

Ala

Avg

Thr

Ser

345

Lys

Arg

70

Arg Val
90

Trp Lys

Ala Leu

Asp Gla

Lys Glu
155

Leu Arg
170

Ile Ser

Ser Leu

Ala Leu

Gly Ile

239

Ala Glu
250

Phe Lys

Asn Asn

Lle Arg

Ile Ser

315

Thr Arg
330
Gly Tle

His Leu

Gln Ala

Ser Pro Val

Arg

Tyr

Tyr

140

Phe

Ala

Asn

Ala

Thy

220

Thy

Ala

Glu

Tyr

Gln
300

Ala

Ala

Phe

His

Gln
380

Phe

Glu

125

Yal

Pro

Leu

Yal

Gly

Ala

Thr

Ser

Val

Tyr

285

Ala

Gly

Val

Leu

Glu

365

Glu

Val

110

Ala

Gli

Gln

Ala

Val

190

Leu

Ala

Ser

Arg

Met

270

Glu

Arg

Ser

Ser

Leu

His
95

Thr
Leu
Gln
Val
Asii
175
Ser
Val
Gly
Tle
Leu
255
Arg
Ala
Ala

Gly

Arg
335

1. Leu

Ala

Glu

80

Leu

Ala

Lys

Lys

Lys

160

Gly

Ser

Leu

Val

Val

240

Thr

Asp

Thr

Arg

Gly

320

Gly

Asp

Lys

Glu
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Asn Lew Met Glu Lew Thr Gln Ile Tyr Gln Arg Leu Asn Pro Cys His
385 390 395 400

Thr His

210> 21

<211> 351

<2125 PRT

213> A (Homo sapiens)

<4002 21

Met Glu Gly Ala Ala Leu Leu Lys Ile Phe Val Vdl Cys Ile Trp Val
1 5 10 15

Gln Gln Asn His Pro Gly Trp Thr Val Ala Gly Gln Phe Gln Glu Lys
20 25 30

Lys Arg Phe Thr 6lu 6lu Val Ile Glu Tyr Phe Gln Lys Lys Val Ser
35 40 45

Pro Val His Leu Lys Ile Leu Leu Thr Ser Asp Glu Ala Trp Lys Arg
50 55 60

Phe Val Arg Val Ala Glu Leu Pro Arg Glu Glu Ala Asp Ala Leu Ty
65 70 7h 80

Glu Ala Lew Lys Asn Leu Thr Pro Tyr Val Ala Ile Glu Asp Lys Asp
85 90 95

Met 6ln Gln Lys 6lu 61ln Gln Phe Arg Glu Trp Phe Leu Lys Glu Phe
100 10 110

Pro Gln Tle Arg Trp Lys Ile Gln Glu Ser Tle Glu Arg Leu Arg Val
115 120 125

Ile Ala Asn Glu Ile Glu Lys Val His Arg Gly Cys Val Ile Ala Asn
130 135 140

Val Val Ser Gly Ser Thr Gly Ile Leu Ser Val Ile Gly Val Met Leu
145 150 155 160

Ala Pio Phe Thi Ala Gly Leu Ser Leu Ser Ile Thi Ala Ala Gly Val
165 170 175

Gly Leu Gly Ile Ala Ser Ala Thr Ala Gly Tle Ala Ser Ser Ile Val
180 185 190

6lu Asn Ther Tye The Arg Ser Ala Glu Leu Thr Ala Sei Arg Leu. Thi
195 200 205

Ala Thr Ser Thr Asp Gln Leu Glu Ala Leu Arg Asp Ile Leu Arg Asp
210 215 220

Ile The Pro Asn Val Leu Ser Phe Ala Leu Asp Phe Asp Glu Ala Thi
225 230 235 240

[0019]
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Lys Met Ile Ala Asn Asp Val His Thr Leu Avg Arg Ser Lys Ala The
245 250 255

Val Gly Arg Pro Leu Ile Ala Trp Avg Tyr Val Pro Ile Asn Val Val
260 265 270

Glu Thr Leuw Arg Thr Arg Gly Ala Pro Thr Arg Ile Val Arg Lys Val
275 280 285

Ala Arg Asn Leu Gly Lys Ala Thr Ser Gly Val Leu Val Val Leu Asp
290 295 300

Val Yal Asn Lew Val Gln Asp Ser Leu Agp Leu Hig Lys Gly Ala Lys
305 310 315 320

Ser Glu Ser Ala Glu Ser Leu Awrg Gln Trp Ala Gln Glu Letu Glu Glu
325 330 335

Asn Leur Asn Glu Leu Thy His Ile His Gln Ser Leu Lys Ala Gly
340 345 350

210> 22

211> 433

£212> PRT

213> ALK (Homo sapiens)

400> 22

Met Pro Cys Gly Lys Glu Gly Asn Leu Gln Val Pro 6ly Ser Lys Val
1 5 10 15

Leu Pro Gly Leu Gly Glu Gly Cys Lys Glu Met Terp Leu Arg Lys Val
20 25 30

Ile Tyr Gly Gly Glu Val Trp 6ly Lys Ser Pro ¢lu Pro Glu Phe Pro
35 40 45

Ser Leu Val Asn Leu Cys Gln Ser Trp Lys Ile Asn Asn Let Met Ser
50 55 60

Thr Val His Ser Asp Glu Ala 6ly Met Leu Ser Tyr Phe Leu Phe 6lu
65 70 75 80

Gli Leu Met Arg Cys Asp Lys Asp Ser Met Pro Asp Gly Asn Leu Ser
85 90 95

Glu Glu Glu Lys Leu Phe Leu Ser Tyr Phe Pio Leu Hig Lys Phe Glu
100 105 110

Leu Glu Gln Asn Ile Lys Glu Leu Asn Thy Leu Ala Asp Gln Val Asp
115 120 125

Thr Thr His Glu Leu Leu Thr Lys Thr Ser Leu Val Ala Ser Ser Ser
130 135 140

Gly Ala Val Ser Gly Val Met Asn Ile Leu Gly Leu Ala Leu Ala Pro
145 150 155 160

Val Thr Ala Gly Gly Ser Leu Met Letu. Sexr Ala Thy Gly Thr Gly Leu
165 170 175
[0020]
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Gly Ala Ala Ala Ala Ile Thr Asn ILle Val Thr Asn Val Leu 6lu Ash
180 185 190

Arg Ser Asn Ser Ala. Ala Avg Asp Lys Ala Ser Arg Leu Gly Pro Leu
195 200 205

Thr Thr Ser His Glu Ala Phe Gly Gly Tle Asn Trp Ser Glu Tle Glu
210 215 220

Ala Ala Gly Phe Cys Val Asn Lys €ys Val Lys Ala Ile 6ln 6ly Ile
225 230 235 240

Lys Asp Leu His Ala Tyr Gln Met Ala Lys Ser Asn Ser Gly Phe Met
245 250 2556

Ala Met Val Lys Asn Phe Val Ala Lys Avg His Ile Pro Phe Trp Thr
260 265 270

Ala Arg Gly Val Gln Arg Ala Phe Glu Gly Tht Thr Leu Ala Met Thr
275 280 285

Asn Gly Ala Trp Val Met Gly Ala Ala Gly Ala Gly Phe Leu Leu Met
290 295 300

Lys Asp Met Ser Ser Phe Leu Gln Ser Trp Lys His Leu §lu Asp Gly
305 310 315 320

Ala Arg Thy Glu Thr Ala Glu Glu Leu Arg Ala Leu 4la Lys Lys Leu
325 330 335

6lu 6ln Glu Leu Asp Arg Lew Thr Gln His His Arg His Leu Pro 6ln
340 345 350

Lys Ala Ser Gln Thr Cys Ser Ser Ser Arg Gly Avg Ala Val Arg 6ly
365 360 365

Ser Arg Val Val Lys Pro Glu Gly Ser Arg Ser Pro Leu Pro Tep Pro
370 375 380

Val Val Glu His Gln Pro Avg Leu Gly Pro Gly Val Ala Leu Arg Thr
385 390 395 400

Pro Lys Arg Thr Val Ser Ala Pro Arg Met Leu Gly His Gln Pro Ala
405 410 415

Pro Pro Ala Pro Ala Avg Lys Gly Arg Gln Ala Pro Gly Avg His Arg
420 425 430

Gln

210> 23

211> 343

212> PRT

218> B A (Hoiio sapiens)

€400> 23

[0021]

73



CN 103068368 A

F

¢l

&

21/66 T

[0022]

Met Asp Asn Gln Ala Glu Arg
1 5

Arg Asp

Gly Asp

Leu Lys
50

Asp Asp
65

Ala Thr

Ala Leu

Gly Gln

Thr Leu
130

Ile Leu
145

Ala Asp

Thr Leu

Ala Asn

Gln Val

210

Thi Thi
295

Ser Ala

Lys His

Ala Lys

Tyr Lys

290

Lys Asp

Glu

Leu

35

Glu

Ile

Setr

Ala

Gly

115

Gla

Pro

Ty

Lys

Pro

195

Ser

Leu

Phe

Leu

Ala

275

Ser

Leu

Asp
20

Ser
Asp
Asp
Thr
Pro
100
Leu
Arg
Thr
Yal
Tyr
180
Arg
Ser
Ala
Ser
Lys
260
Leu

Leu

Thy

Asp Ala Pro
Pro Glu Glu
Letu Lys Gly

55

Lys Thr His
70

Ala Val Ile
85

Ala Thr Gly
Ala Thr Ala

Ser Lys Asn
135

Ty Asp Gln
150

Thi Ala. Ala
165

Ala, Lys Lyvs
Leu Ala Asn
Arg Ser Arvg

Met Thr Lys
230

Lew Gly Tyr
245

6lu Gly Ala
Glu Leu Glu
Gln Gl Lys

295

6ly Thr Cys

Glu

Leu

Lys

40

Asn

Lys

Ser

Gly

Ala

120

Lys

Glu

Gly

Asn

Ala

200

Yal

Asn

Asp

Arg

Arg

280

Val

Gluo

Ser

Cys

25

Tle

Ile

Lys

Gly

Gly

105

GlLy

Glu

Asp

Lys

Val

185

Thr

Gln

Ala

s

Thr

265

Lys

Avg

Thr

74

Glu Ala
10

Glu Asp

Phe Leu

Asp Lys

Phe Thr
75

Val Met
90

Ser Leu

Val Thr

Ala Gln

Arg Glu
155

Ile Ile
170

Arg Ala
Lys Arg
Val Gln
Arg Val

23b

Ala Thy
250
Lys Phe

Leu Thr

Ser Arg

Glv Yal Gly

Val 6lw Leu

Arg
Leu
60

Lys
Ser
Leu
Ser
Ala
140
Asp
Tyr
Phe
Leu
Lys
220
Leu
Len

Ala

Glu

Glu

45

Arg

Ala

Leu

Leu

Ile

125

Arg

Glu

Asn

Trp

Leu

205

Ala

Gly

30

Phe

Ala

Asn

Leu

Ser

110

Val

Ala

Glu

Leu

Lys

190

Thr

Phe

Gly

Ser Iye

Glu

Leu
285

Glu
270

Thr

Ala Arg Gly

300

Glu Ala Tyr Trp Lvs

Leu

15

Gln

Pro

Leu

Met

Gly

95

The

Ser

Glu

Glu

Arg

175

Leu

The:

Ala

Val

Glu

255

Leu

Gln

Val

Glu

Gln

Asp

Arg

Ala

Yal

80

Leu

Ala

Gly

Asp

Lys

160

Asn

Arg

Gly

Gly

Met

240

Trp

Arg

Leu

Gly

Leu
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[0023]

305

310

Arg Glu His Val Trp Met Trp
325

Cys Val Tyr Val Gln Phe Thr

210> 24
211> 188
<212> PRT
213> BA
<400> 24
Met: Phe His
1

Leu Asn Ser
Gly Val Asp
35

Phe Tle Ala
50

340

(Homo sapiens)

Gln

Tle

20

Gly

Gly

Pro Val Asp Asn

65

Gln Leu His
Pro Arg Lys

Thy Glu Gly

115

Pro Gly Gly
130

Leu Leu Tyr
145

Phe Lys Ser
Pro Arg Asn

Q210> 25

211> 198
<212> PRT
QI3» A

<400> 25

Met Phe Lys
1

Leu

Trp

100

Arg

Tle

Asn

Leu

Glo
180

Tle Trp Ala
5

Tyr Gln Cys

Lys Glu Phe

Ala Ala Pro
5h

Tle Val Phe
70

Arg Ala Thr
85

Ile Tyr His

Pro Asp Met

Met Leu Asn
135

Arg Ser Pro
150

Thr Ser Cys
165

Glu Ala Cys

(Homo. sapiens)

Yal

Ile Gln Arg
5

315

Leu Trp Leu Cys Val Cys Leu
330

Ala Leu
Pro Glu

25
Pro Glu
40
Thr Lys
Asn Met
Ile Arg
Leu Thr

105
Lys Thr
120
Glu Thr
His Pro

Leu Asp

Glu Leu
185

Ser Val

75

Leu

10

His

Val

Glu

Ala

Met

90

Gl

Glu

Gly

Pro

Ser

170

Ser

Gly
10

Tyr

Ser

His

Glu

Ala

5

Lys

Gly

Leu

Gln

Glu

9 19)

Lys

Asn

Pro

Phe Tyr: Gly

GIn Leu Thr
30

Len Gly Glo
45

Leu Ala Thr
60

Gly Ser Ala

Asp Gly Leu

Ser Thr Asp
110

Phe Ser Ser

125

Gly Tyr Gln
140

Lys Cys Val

Ala Phe Leu

Asn

Cys
335

Ile

15

Thr

Trp

Phe

Pro

Cys

95

Leu

Ser

Arg

Glu

Leu
L75

320

Yal

Ile

Leu

Tyr

Asp

Met

80

Yal

Arg

Cys

Phe

Glu

160

Thr

Ala Ser Leu Ser Leu

15
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[0024]

Leu

Asn

Gln

Ser

65

Thr

Leir

Arg

Arg

lien

145

Val

Tle

Asn

Thy

Ser

Ser

50

Gln

Tyr

Asp

Leu

Gly

130

Ala

Set

Glu

Ser

<210>
211>
212>
213>

<400>

Phe

Yal

39

Lys

Leu

Ser

Ser

Gly

115

Ser

Ala

Gly

Asp

Pra
195

20

268
PRT
A

26

Met Ala Ala
1

Ile Tyr Ala

Lys

20

Lys

Tyr

Arg

Glu

Tyr

100

Val

Lys

Ser

Glu

Leu

180

Gly

Val Tyr Ala

Val Asp Glu

Val Glu
His Tyr
Thr Lys
85

Asp Tyr
Ile Gly

Tle Lys

Lew Tyr
150

Arg Leu
165

Trp Lys

Thr Lys

G
5

lu

D

Cys

Pre

Leu

Phe

Lys

135

Tyr

Tyr

G

Tu

(Homo. sapiens)

Ile Arg Met Gly
5

Ser Val Ser Val
20

Lys Gln Len Val Lys Pro Glu
35

Leu Gln Ser Lys Tyr Val G

50

5

Tu
5

Ala Pro
25

Leu Ser
40

Ala Arg

Glu Pro

Lys Met

Gln Asn
105

Ala Gly
120

Leu Val

Pro Gln

Asp Trp

ksn Phe
185

Lys Leu

His Ala
25

Gl Leu
40

Glu Gln

Phe Ala Ser Ile Arg Thr Ala Thr Gly

65

70

6ly Val Tyr Val Phe Val Lys Asn Gly
85

76

Lys

Leu

Ser

Ty

Gln

90

Ala

Leu

Ty

Gln

Gly

170

Gln

Thr

10

Ala

Pro

Pro

Cys

Ile
90

Lys Asp

Tyr Ser

Gln Lea
60

Thy Thr
75

Ser Leu

Pro Pro

Tle Gly

Pro Pro
140

Ala Tle
155

Leti Arg

Lys Pro

Thr Met

Lys Gln

Tle Tyr

Gly His
60

Tyr Tle
75

Met Asp

Ser
Va

45

Glu
Trp
Yal
Gly
Let
125
Gly
Yal

Gly

Gly

Pro
Glu
Thy
45

Leu

Gly

Th

Pro Pro

Piro Glu

Glu Ser

Cys G1n

Glo Trp

95

Phe Phe
110

Leu Leu

Phe Met

Phe Ala

Tyr Tle
175

Asn Val
190

Ala: Gly

Glu Ser
30

Ala Pro

Gln Met

Trp Cys

Val Gln
95

Lys

Gly

Tle

Glu

80

Gly

Pro

Ala

Gly

Gln

160

Val

Lys

Leu

Pro

Gly

Lys
80
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[0025]

Gly Lys
Pro Lys

Ala Arg
130

Ala The
145

Ala Lys
Gly Ala
Pro Lys

Val Pro
210

Thr Glu
225

Ala The
His Pro

<2102
211>
212>
L213>
<400>

Met Met
1

Ser Gly
Glu Met
Ala Val

50

Glu Glu
65

Asp

Met
115

Lys

Leu

Val

Val

Pro

195

Ala

Leu

Gln

Glu

27
449
PRT
BA
27

Lys

Gln

Ser

35

Asn

Arg

Ala

100

Gly

Gly

Gly

Thr

Lys

180

Lys

Lys

Ser

Phe

Asp
260

Tyr

Val

Ser

Ala

Ala

165

Ser

Glu

Thz

Ser

Met

245

Ile

Val

Ile

Lys

The

150

Lys

Leu

Lys

Thi

Glu

230

Pto

Asp

Tyr Leu Lys Asn

Thr

Phe

136

Val

Lys

Trp

Thr

His

215

Ala

Asp

Met

(Homo sapiens)

Thr

Val

20

Asn

Gly

Lys

Lys Glu Asp Ala

Leu
5

Leu
Gln
Val

Thr

Leu
85

Leu

Gly

Gly

Lys

Leu

70

Asn

Leu

Asp

Ser

Gln

55

Leu

Glu

105

Val Ser

120

Lys Lys

Cys Tyr

Val Tyr

Thr Lys

Lys Leu

200

Val Leu

Lys Thr

Pro Lys

Tyr Ser
265

Phe Val

Gln Thy
25

Lys Tyr
40
Ile Lys

Ser Asn

Thr Arg

7

Gly
ITe
Pro
Ala
170
Ser
Gly
Lys
Lys
Leu

250

Thr

Gly
10

Val
Val
Thi

Leu

Glu
90

Pro
Leu
Thr
Val
155
Thr
Ser
Ser
His
Ser
235

Met

Arg

Leu

Ser

Asn

Leu

Glu

75

Ser

Pro Arg

Ala Gly
125

Tyr Pro
140

Gln Ser
Ser Gln
Lys Glu
Ser Ser

205

Ser Val
220
Glu Ser

Asp His

Ser

Leu Leu

Asp Asn

Lys Glu
45

Ile Glu
60

Glu Ala

Glu Thy

Asp
110

Leu

Leu

Val

Gln

Glu

190

Glu

Pro

Thr

Gly

Thr

Glu

30

Ile

Lys

Lys

Lys

Phe Leu

Val Ser

Gly Leu

Ile 1le
160

Tle Phe
175

Ser Leu

Tle Glu

Leu. Ptro

Ser Gly
240

Gln Ser
255

Trp Glu
15

Leu. Gln

Gln Asn

Thi Asn

Lys Lys

80

Leu. Lys
95



CN 103068368 A F 3 = 25/66 T

Glu Leu Pro Gly Yal Cys Asn 6lu Thr Met Met Ala Leu Trp Glu Glu
100 105 110

Cys Lys Pro Cys Leu Lys Gln Thr Cys Met Lys Phe Tyr Ala Arg Val
115 120 125

Cys Arg Ser Gly Ser Gly Leu Val Gly Arg Gln Leu Glu Glu Phe Leu
130 135 140

Asn Gln Ser Ser Pro Phe Tyr Phe Trp Met Asn Gly Asp Arg Lle Asp
145 150 155 160

Ser Leu Leu Glu Asn Asp Arg Gln Gln Thr His Met Leu Asp Val Met
165 170 175

Gln Asp His Phe Ser Arg Ala Ser Ser Ile Ile Asp Gli Leu Phe Gln
180 185 190

Asp Arg Phe Phe Thi Arg Glu Pro Glo Asp Thy Tyr His Tyr Leu Pro
195 200 205

Phe Ser Lew Pro His Arg Avg Pro His Phe Phe Phe Pro Lys Ser Arg
210 215 220

Ile Val Arg Ser Leu Met Pro Phe Ser Pro Tyr Glu Pro Leu Asn Phe
225 230 235 240

His Ala Met Phe Glih Pro Phe Leu Glu Metr Ile His Glu Ala Gln Gln
245 250 255

Ala Met Asp Tle His Phe His Ser Pro Ala Phe Gln His Pro Pro Thr
260 265 270

Glu Phe Tle Arg Glu Gly Asp Asp Asp Avg Thr Val Cys Arg Glu Tle
275 280 285

Arg His Asn Sew Thr Gly Cys Leu Avg Met Lys Asp Gli Cys Asp Lys
290 295 300

Cys Arvg Glu Tle Leuw Ser Val Asp Cys Ser “Ihr Asn Asn Pro Ser Gln
305 310 315 320

Ala Lys Leu Arg Arg Glu Leu Asp Glu Ser Leu Gln Val Ala Glu Arg
325 330 335

Leu Thr Arg Lys Tyr Asn Glu Leu Leu Lys Ser Tyr 6ln Trp Lys Met
340 345 350

Leu Asi Thr Ser Ser Leu Leu Glu Gln Leu Asn Glu Gln Phe Asn Trp
355 360 365

Val Ser Arg Leu Ala Asn Leu Thr Gln Gly Glu Asp Gln Tyr Tyr Leu
370 375 380

Avg Val Thi Thy Val Ala Ser His Thr Ser Asp Ser Asp Val Pro Ser
385 390 395 400

Gly Val Thr 6lu Val Val Val Lys Leu Phe Asp Ser Asp Pre Ile Thr

[0026]
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CN 103068368 A F 3 = 26/66 T

405 410 415

Val Thr Val Pro Val Glu Val Ser Arg Lys Asn Pro Lys Phe Met Glu
420 425 430

Thr Val Ala Glu Lys Ala Leu Gln Glu Tyr Arg Lys Lys His Arg Glu
435 440 445

Gl

210> 28

211> 267

212>  PRT

213> A A (Homo sapiens)

<400> 28

Met Lys Ala Ala Val Leu Thr Leu Ala Val Leu Phe Leu Thy Gly Ser
1 5 10 15

Gln Ala Avg His Phe Trp Gln Glu Asp Glu Pro Pro Gln Ser Pro Trp
20 25 30

Asp Arg Val Lys Asp Lew Ala Thr Val Tyr Val Asp Val Leu Lys Asp
35 40 45

Ser: Gly Arg Asp Ty Val Ser Glo Phe Glu Gly Ser Ala Leuw Gly Lys
50 55 60

Gln Leu Asn Leu Lys Leu Leu Asp Asn Trp Asp Ser Val Thr Ser Thr
65 70 75 80

Phe Ser Lys Leu Arg Glu G6ln Leu Gly Pro Val Thr Gln Glu Phe Trp
85 90 95

Asp Asn Leu Glu Lys Gli The Glu 6ly Leu Arg Gln 6lu Met Ser Lys
100 105 110

Asp Leu Glu Glu Val Lys Ala Lys Val Gln Pro Tyr Leu Asp Asp Phe
115 120 125

Gln Lys Lys Trp Gln Glu Glu Met Glu Leu Tyr Arg 6ln Lys Val Glu
130 135 140

Pico Leu Arg Ala Glu Lew Gln Glu Gly Ald Arg Glu Lys Leu His Glu
145 150 155 160

Leu Gln Glu Lys Leu Ser Pro Leuw Gly Glu Glu Met Arg Asp Arg Ala
165 170 175

Avg Ala His Yal Asp Ala Leu Arg Thr His Leu Ala Pro Tyr Ser Asp
180 185 190

Glu Leu Arg Glo Arg Leu Ala Ala Arg Leu 6lu Ala Lew Lys Glu Asn
195 200 205

Gly Gly Ala Arg Leu Ala Glu Tyr His Ala Lys Ala The Glu His Leu
210 215 220

[0027]
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[0028]

Ser' Thr Leu
225

Gly Leu Leu
Leu Glu Glu

210> 29
211> 267
€212» PRT
G133y BN

€400> 29

Met Lys Ala
1
Gln Ala Arg
Asp Arg Val
35
Ser Gly Arg
50

Gln Leu Asn
65

Phe Ser Lys
Asp Asn Leu

Asp Let Glu
115

Gln Lys Lys
130

Pro Leu Arg
115

Leu Gln Glu
Arg Ala His

Glu Leu Arg
195

Gly Gly Ala
210

Ser Thr lLeu

Ser Glu Lys Ala Lys Pro

230

Pio Val Leu Glu Ser Phe

245

Tyr Thr Lys Lys
260

(Homo sapiensy)

Ala

His

20

Lys

Asp

Leu

Leu

Glu

100

Glu

Trp

Ala

Lys

Val
180

Val
5

Phe

Asp

Tytr

Lys

Arg

85

Lys

Yal

Gln

Glu

Leu

165

Asp

Leu

Trp

Leu

Val

Leu

70

Glu

Glu

Lys

Glu

Leu

150

Ser

Ala

Gln Arg Leu

Arg

Let

Ala

Ser Glu Lys

Thr

Gln

Ala

Ser

55

Leu

Gln

Thr

Ala

Glu

135

Gln

Pro

Leu

Ala

Glu

215

Ala

Leu

Leu

Gln

Thr

40

Gln

Asp

Leu

Glu

Lys

120

Met

Glu

Leu

Arg

Ala

200

Tyr

Iys

Asn
265

Ala

Agp

25

Val

Phe

Asn

Gly

GlLy

105

Val

Glu

Gly

Gly

Thr

185

Arg

His

Pra

80

Ala Leuw Glu Asp Leu Arg 6ln

Lys
250

Thr

Val

10

Glu

Tyr

Glu

Trp

Pro

90

Leu

Gln

Leu

Ala

Glu

170

His

Leu

Ala

235

Val

Gln

Leu

Pro

Val

Gly

Asp

75

Val

Mg

Pro

Tyr

Arg

155

Glu

Lei

Glu

Lys

Ser Phe Leu Ser Ala

Phe

Pio

Asp

Ser

60

Ser

Th

Gln

Tyr

Arg

140

Gln

Met

Ala

Ala

Ala
220

Ala Tew Glu

Len Thr

Glo Ser
30

Val Leu
45

Ala Leu

Val Thr

Gln Glu

Glu Met
110

Led Asp
125

Gln Tys

Lys Leu

Arg Asp

Pro Tyr

199

Leu Lys
205

The Glu

Asp Ten

255

Gly

15

Pro

Lys

Gly

Ser

Phe

95

Ser

Asp

Yal

His

240

Ser

Trp

Asp

Thr
80

Tep

Lys

Phe

Glu

Glu
160

Arg Ala

175

Ser

Glu

His

Arg

Asp

Asn

Leu

Gln
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[0029]

225

Gly Leu Leu

Leu Glu Glu

210>
211>
212>
213>

<400>

30
267
PRT
BA

30

Met Lys Ala

1
Gln
Asp
Ser
Gln
65
Val
Asp
Asp
Gln
Pro
145
Leu
Arg
Glu

Gly

Ser
225

Ala

Arg

Gly

50

Leu

Ser

Asn

Leu

Lys

130

Leu

His

Ala

Leu

Gly

210

Thr

Arg

Val

35

Lys

Asn

Lys

Len

Glu

115

Lys

Arg

Glu

His

Arg

195

Ala

Leu

230

Pro Val Leuw Glu

245

Tyr Thi Lys Lys

260

(Homo sapiens)

Thr

His

20

Lys

Asp

Leu

Leu

Glu

100

Glu

Trp

Ala

Lys

Val
5
Phe
Asp
Tyr
Lys
Arg
85
liys
Val
Gln
Glu

Leu
165

Leu

Trp

Leu

Val

Leu

70

Glua

Glu

Lys

Glu

Leu

150

Ser

Yal Asp Ala

180

Gln

Arg

Ser

Arg

Leu

Glu

Leu

Ala

Lys
230

Thr

Gln

Val

Ser

Leu

Glo

The

Ala

Glu

135

His

Pro

Leu

Ala

Glu

215

Ala

Ser

Leu

Leu

Gla

Thr

40

Gln

Asp

Leu

Glu

Lys

120

Met

Glu

Leu

Avg

Ala

200

Tyr

Lys

Phe

Asn
265

Ala
Asp
25

Val
Phe
Asn
Gly
Gly
105
Val
Glu
Gly
Gly
Thy
185
Areg

His

Pro

81

240

Lys Yal Ser Phe Leu Ser Ala

250

Thr

Val

10

Glu

Tyr

Gla

Tip

Pro

90

Lew

Gln

Leu

Thr

6lu

170

Hig

Léu

Ala

Ala

Gln

Leu

Pro

Val

Gly

Asp

75

Val

Arg

Pro

Tyr

Arg

155

Glu

Leu

Glu

Lys

255

Phe Leuw Thr Gly

Pro

Glu

Ser

60

Ser

Thr

Gln

Tyr

Arg

140

Gln

Yal

Ala

Ala

Ala
220

Gln

Ala

45

Ala

Val

Gl

Gln

Leu

125

Gln

Lys

Arg

Pio

Leu

205

Ser

15

Thr Pro
30

Leu Lys

Leu Gly

Thr Ser

Glu Phe
95

Met Sev
110

Asp Asp

Lys Val

Leu His

Asp Arg
175

Tyr Ser
190

Lys Glu

Glu His

Lew Glu Asp Leu Arg
235

Ser

Trp

Asp

Lys

Thi

80

Trp

Lys

Phe

Glu

Glu

160

Ala

Asp

Asn

Leu

Gln
240



CN 103068368 A F 3 = 29/66 T

6ly Loeuw Leu Pro Val Leu 6lu Ser Phe Lys Val Sor Phe Leu Ser Ala
245 250 255

Leu 61u Glu Tyr Thr Lys Lys Leu Ser Thi Glii
260 265

210> 31

211> 265

212> PRT

213> A (Home sapiens)

<100> 31

Met Lys Ala Val Val Leu Thr Lew Ala Val Leu Phe Leu Thi Gly Ser
1 5 10 15

61n Ala Arg His Phe Trp 6ln Gluw Asp Asp Pro Gln Ser Ser Trp Asp
20 25 30

Arg Val Lys Asp Phe Ala Thr Val Tyr Val Glu Ala Ile Lys Asp Ser
35 40 45

Gly Arg Asp Tyr Val Ala Gln Phe Glu Ala Ser Ala Leu 6ly Lys Gln
50 55 60

Leu Asn Leu Lys Lew Leu Asp Asn Trp Asp Thr Leu Ala Setr Thy Leu
65 70 75 80

Ser Lys Val Arg Glu Gln Leu Gly Pro Val Thr Gln Glu Phe Trp Asp
85 90 95

Asn Leu Glu Lys Glu Thr Ala Ser Leu Arg Gln Glu Met His Lys Asp
100 105 110

Leu Glu Glu Val Lys Gln Lys Val Gln Pro Tyr Leu Asp Glu Phe Gln
115 120 125

Lys Lys Tep His Glu 6lu Val Glu Ile Tye Avg Glon Lys Val Ala Pro
130 135 140

Leu 61y Glu Glu Phe Arg Glu Gly Ala Arg Gln Lys Val Gln Glu Leu
145 150 155 160

Gln Asp Lys Leu Ser Pro Leu Ala Glun Glu Leu Arg Asp Arg Ala Arg
165 170 175

Ala His Val Glu Thr Leu Arg Gln Gln Leu Ala Pro Tyr Ser Asp Asp
180 185 190

Let Avg Gln Arg Leu Thr Ala Avg Leu Glu Ala Led Lys Glu Gly Gly
195 200 205

6ly Ser Leu Ala Glu Tyr His Ala Lys Ala Ser Glu 6ln Leu Lys Ala
210 215 220

Leu Gly 6lu Lys Ala Lys Pro Val Leu Glu Asp Leu Arg Gln Gly Leu
225 230 235 240

Leun Pro Val Leuw Glu Ser Leu Tys Val Ser Tle Teu Ala Ala Tle Asp
[0030]
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245 250 255

Glu Ala Ser Lys Lys Leu Asn Ala Gln
260 265

£210> 32

Q211> 264

<212» PRT

<2135 A (Homo sapiens)

<400F 32

Met Lys Ala Trp Leu Thr Leu Ala Val Leu Phe Leu Thr Gly Ser Gln
1 ) 10 15

Ala Aig His gge Trp Gln Gln Asp é§p Pro Gln Set Pro ggp Asp Arg
5

Val Lys Asp Phe Ala Thr Val Tyr Val Asp Ala Ile Lys Asp Ser Gly
35 40 45

Arg Asp Tyr Val Ala Gln Phe Glu Ala Ser Ala Leu Gly Lys His Leu
50 55 60

Asn Leu Lys Leu Leu Asp Asn Trp Asp Ser Leu Gly Ser Thr Phe Thr
65 70 75 80

Lys Val Arvg Glu Glo Leu Gly Pro Yal Thr Gln Glu Phe Trp Asp Asu
85 90 95

Leu Glu Lys Glu Thr Glu Ala Leu Arg Gln Glu Met Ser Lys Asp Leu
100 105 110

Glu Glu Val Lys Lys Lys Val Gln Pro Tyi Leu Asp Asp Phe Gln Asn
115 120 125

Lys Tep Glo Glu 6lu Met Glu Thr Tyr Arg Glao Lys Met Ala Pro Leu
130 135 140

Gly Ala Glu Phe Arg Glu Gly Ala Avg Gln Lys Val Gla Glu Leu Gln
145 150 155 160

Glu Lys Leu Ser Pro Leu Ala Glu Glu Leu Arg Asp Arg Leu Arg Ala
165 170 175

His Val 6lu Ala Led Arg Glo His Val Ala Pro Tyr Ser Asp Asp Leu
180 185 190

Avg Gln Avrg Met Ala Ala Arg Phe Glu Ala Leu Lys Glu Gly Gly Gly
195 200 205

Ser Leu Ala Glu Tyr Gln Ala Lys Ala 6lu Glu Gln Leu Lys Ala Leu
210 215 220

Gly Glu Lys Ala Lys Pro-Ala Leu Gluw Asp Leu Avg Glo Gly Leu Leu
225 230 235 240

Pro Val Leu Glu Asn Leir Lys Val Ser Ile Leu Ala Ala Ile Asp Glu
245 250 255

[0031]
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Ala Ser Lys Lys Leu Asn Ala Gln
260

210> 33

211> 266

212> PRT

213> F A (Homo sapiens)

<400> 33

Met Lys Ala Ala Lew Leu Thr Leu Ala Val Leu Phe Leu Thr Gly Ser
1 5 10 15

Gln Ala Arg His Phe Trp Gln Gln Asp Glu Pro Glun Ser Pro Trp Asp
20 25 30

Arg Val Lys Asp Leu Ala Thr Val Tyr Val Asp Ala Val Lys Asp Ser
35 40 45

Gly Arg Asp Tyr Val Ala Gln Phe Glu Ala Ser Ala Leu Gly Lys Gln
50 55 60

Leu Asn Leu Lys Leu Leu Asp Asn Trp Asp Ser Leu Ser Ser Thr Val
65 70 75 80

Thy Lys Leu Arg Glu Gla Ile Gly Pro Val Thr Glu Glu Phe Trp Asp
85 90 95

Asn Leu Glu Lys Glw Thr 6lu Val Leu Arg Gln Glu Met Ser Lys Asp
100 105 110

Leu Gl Glit Val Lys Gln Lys Val Gln Pyo Tyr Leii Asp Asp Phe Gla
115 120 125

Lys Lys Trp 6¢ln 6lw Glu Val Glu Leu Tyr Arg Gln Lys Val Ala Pro
130 135 140

Leu 61y Seir Glu Leu. Arg Gl Gly Ala Arg Glu Lys Leu Glu Glu Leu
145 150 155 160

Gln Glu Lys Leu Ser Pro Leu Ala Glu Glu Leu Arg Asp Arg Ala Arg
165 170 175

Thr His Val Asp Ala Leu Arg Ala Gln Len Ala Pro Tyr Ser Asp Asp
180 185 190

Leu Arg 6lu Arg Leu Ala Ala Arg Leu Glu Ala Leu Lys Glu Gly Gly
195 200 20b

Gly Ala Sér Leu Ala Glu Tyr His Ala Avg Ala Ser Glu Gln Leu Ser
210 215 220

Ala Lew Gly Glu Lys Ala Arg Pro Ala Leu Glu Asp Leu Arg Glun 6ly
225 230 235 240

Leu Leuw Pro Val Leu. Glu Ser Phe Lys Val Ser Leu Leu Ala Ala Ile
245 250 255

Asp 6lu Ala Thr Lys Lys Leu Asn Ala Glin
[0032]
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[0033]

210> 34
211> 206
212> PRT
QL3> A
400> 34

Met Lys Ala
1
Gln Ala Arg

Lys Ile Lys
35

Gly Arg Glu
50

Leu Asn Leu
65

Ser Lys Leu
Asn Leu Glu

Leu Gln Glu
115

Lys Lys Trp
130

Leu Gly Ala
145

Gln Glu Lys
Thr His Val

Gln Asn Val
195

210> 35
Q211> 265
<212> PRT
@1 HA

<400> 35
Met Lys Ala
1

Gln Ala Arg

(Homo sapiens)

Val

His

20

Asp

Ty

Lys

Gln

Lys

160

Val

Gln

Glu

Leu

Gly

180

Leu

Val Leu
5

Phe Trp
Phe Ala
Val Ala

Leu Leu
70

Glu Gln
85

Glu Thr
Arg Gln
Glu Glu
Leu Arg

150

Ser Pro
165

Leu Leu

Asp Glu

Thr
Gln
Thr
Gln
55

Asp
Leu
Glu
Lys
Val
135
Glu
Leu

Pro

Ala

(Homo sapieins)

Val Val Leu Thr

5

His Phe Trp Gln
20

265

Leu Ala

Arg Asp

2

Val Tyr

40

9

Val
10

Glu

Val

Phe Glu Ala

Asn Trp

Gly Pro

Gly Leu

105

Val Gln

120

Glu Arg

Asp

Val

90

Arg

Pro

Tyr

Ser Ala Arg

Ala Glu

Val Leu
185

Thy Lys

200

Leu Ala

Gln Asp

2

85

o

Glu
170

Glu

Lys

Val
10

Glu

Leu Phe Leu Thr

Pro Arg

Asp Thr

Ser Ala
60

Ser Leu
75

Thr G1In
Glu Glu
Tyr Leu
Arg Gln

140

Gln Lys
155

Lew Atg

Ser Phe

Leu Asn

Leu Phe

Pro Gln

Ser

Val

45

Phe

Ser

Glu

Met

Asp

125

Lys

Leu

Asp

Lys

Thy
205

Leu

Ser

Ser

30

Lyg

Gly

Ser

Phe

Asn

110

Glu

Val

Thr

Ser

Ala

190

Gln

Thi

Ser
30

Gly

15

Tep

Asp

Lys

Thr

Trp

95

Lys

Phe

Glu

Glu

Ala
L75

Ser

Gly
15

Trp

Ser

Asp

Ser

Gln

Val

80

Asp

Asp

Gln

Pro

Leu
160

Arg

Val

Set:

Asp
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[0034]

Arg Val

Gly Arg
50

Leu Asn
65

Gln Lys

Lys Leu

Leu Glu

Lys Lys

130

Leu Ser
145

Gln Glu

Ala Ty

Arg
35

Glu
Leu
Yal
Glu
Asp
115
T¥p
Ala

Gln

Ala

Met Arg Lys

Ser Ala
210

Ala Leu

225

Leu Met

Asp Glu

<210>

195

Ser

Gly

Pro

Ala

36

211> 264
212> PRT

213>

BA

<400> 36

Met Lys
1

Gln Ala

Ala

Trp

Asp Leu Ala Asn

Tyr

Lys

His

Lys

100

Val

Gln

Gln

Val

Asp

180

The

Leu

Glu

Met

Val

Leu

Glu

Gla

Arg

Glu

Let

Thy

165

Thr

Leu

Ala

Lys

Trp
245

Ala Lys

260

Ser Gln
55

Val Asp
70

His Leu

Thr Glu

Gln Lys

Asp Leu
135

Arvg Glu
150

Pro Leu

Leu Arg

Gly Ala

Glu Tyr

215

Ala Lys
230

Glu Ser

Lys Leii

(Homo sapiens?

Val Val Leu Ala

0

B

His Val Tep Gln
2

Lys Val Lys Asp Phe Ala Asn
35

Val

40

Leu

Asn

Gly

Glu

Thr

120

Glu

Gly

Gly

Thr

Arg

200

Pro

Phe

The

Val

Gln

Val
10

Tyr

Glu

Trp

Pro

Leu

105

Gln

Arg

Ala

Glu

Gln

185

Len

Ala

Val

Lys

Ala
265

Ala

Asp
25

Tyr

86

Val Asp Ala Val Lys Glu
45

Ala

Asp

Val

90

Arg

Pro

Tyr

Avrg

Asp

L7

Leun

Glu

Lys

Leu

Thr
250

Leu ¥al Phe Leu

10

Gli Pro Gln Ser

Val Asp Ala Val
15

Ser

Thr

(9

Ala

Arg

Phe

Arg

Gln

155

Leu

Ala

Ala

Ala

Glu

235

Gly

Ala
60

Leua

Gln

Glu

Leu

Glu

140

Lys

Avg

Pro

Tle

Ser

220

Asp

Val

Leu Gly

Glyv Ser

Glu Phe

Ile Asn

110

Asp Glu
125

Lys Val

Leti. Met:

Asp Ser

Tyr Ser

190

Lys Glu
205
Glu Gln

lle His

Leu Asn

Lys

Thr

Tgp

Lys

Ile

Glu

Glu

Val

175

Glo

Gly

Leu

Gln

Val
255

15

Ser

Gln

Phe

80

Glu

Asp

Gln

Pro

Leu

160

Arg

Gln

Gly

Ser

Gly

240

Lle

The Gly Ser
Gln Trp Asp
30

Lys Asp Ser
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[0035]

Gly

Leu

65

Ser

Asn

Leu

Lys

Leu

145

Gln

Thr

Met

Thr

Gly

225

Pro

Ala

Arg
50

Asn
Gln
Leu
Glu
Lys
130
Gly
Gly
His
Arg
Leu
210
Glu

Met

Ser

<2107
211>
212>
<213>

<400>

Asp

Leu

Leu

Glu

Glu

115

Trp

Ala

Arg

Val

Glu

195

Asn

Lys

Leu

Glu

37
259
PRT
BA

37

Met Lys Ala
1

Gln Ala Trp

Airg Val Lys

35

Tyr Val

Asn Leu

Gln Glu
85

Lys 6lu
100

Val Lys

Lys 6lu

Glu Len

Leu Ser

165

Asp Ser
180

Ser Leu

Glu Tyr

Kla Arg

Glu Thr

245

Thr Leu
260

Ser Gln
55

Leu Glu
70

Arg Leu
Thr Asp
Gln Lys

Asp Val
135

Gln Glu
150

Pro Val
Leu Arg
Ala Gln

His Thr
215

Pro Ala
230

Leu Lys

Thr Ala

(Homo sapiens)

Ala Val
5

Glu Phe
20

Asp Phe

Leu Ala

Trp Gln

Ala Thr

Phe Glu

Asn Trp

Gly Pro

Trp Yal

105

Val Gln

120

Glu Leu

Ser Ala

Ala Glu

Thr Gln

185

Arg Leu

200

Arg Ala

Leu Glu

Thr Lys

Gln

Val Ala

Ser

Asp

Leu

90

Arg

Pro

Tyr

Arg

Glu

170

Leu

Ala

Lys

Asp

Ala
250

Ser
Thr
75

Thr
Gln
Tyr
Arg
Gln
155
Phe
Ala
Glu
Thr
Leu
235

Gln

Ser

60

Leu

Arg

Glu

Leu

Gln

140

Lys

Avg

Pro

Leu

His

220

Arg

Ser

Leu Val Phe

10

GIln Asp Glu Pro Gln

25

Val Tyr Val Asp Ala

40

87

Leu

Gly

Asp

Met

Asp

125

Lys

Leu

Asp

His

Lys

205

Leu

His

Val

Leu

Ser

Val
45

Gly

Set

Phe

Asn

110

Glu

Val

Gln

Avg

Ser

190

Ser

Lys

Ser

Ile

Thr

Gln
30

Lys

Gln Gla

Thr Val
80

Trp Asp

Lys Asp

Phe Gln

Ala Pio

Glu Leu
160

Met Arg
175

Glu Gln

Asn Pio

Thr Leu

Leu Met

240

Asp Lys
255

Gly Cys
15

Trp Asp

Asp: Ser
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[0036]

Gly

Leu

69

Gly

Asn

Leu

Glu

Leu

145

Lys

Ala

Leu

Tyr

Lys

225

Ala

Leu

Arg Asp Tyr
50

Asn

Arg

Leu

Glu

Lys

130

Gly

Val

lL.eu

Ala

His
210

Leu

Leu

Glu

Asn

115

Trp

The

Val

Arg

Gln

195

Thr

Pro Ala

Trp

Asn

<210
211>
<2122
213>

<400>

1

Lys

Ala

38
241
PRT
K (Homo: sapiens)

38

Asn

Gl

Lys

100

Yal

Asn

Glu

Ala

Val

Leu

Glu

85

Glu

Lys

Glu

Leu H

Glu
165

Ala Lys

180

Arg

Lys

Leu

Ala

Leu

Ala

Asp

Lys
245

Ser
Leu
70

Gln
Thr

Gln

Glu

Phe
Thr
Gly
Asp

230

Lle

Gln
55

Asp

Leu

Asp

Lys
Val
135
Lys
Phe
Gly

Glu

Asp
215

Leu

Met

Asp Glu Ala Lys Ser Tyr Trp
5

Ty# Val Asp Thi Ala Lys Asp
20

Asp Thr Ser Ala Leu Gly Gln

35

Phe

Asn

Gly

Ttp

Met

120

Glu

Asn

g

Léu

Ile

200

His

Gly

Ser

Asp

Ser

Gln
40

Trp Asp Thi Val Ser Ser Ala Leu
50 5

55

Glu

Tip

Pro

Let

105

Gln

Ala

Ala

Asp

Tyr

185

Arg

Len

Gln

Met

Gln

Gly

25

Leu

Leu

88

Ser Ser

Asp Thr
75

Val Thr

90

Arg Asn

Pro- His

Tyr Arg

Thr Leu Gly Lys
60

Leu
Gln
Glu
Leu

Gln
140

Lys Glu Met

155
Arg Met

170

Ser Asp

Asn His

Arg Thr

Arg

Gln

Pro

Lew
220

Gly Leu Met

235

LLe Asp
250

Glu

Gly

Glu

Met.

Gln

Val

Met.

Thr

209

Gly

Pro

Ala

Ile Lys Asp Met

10

Lys Asp Tyr Leu

Asn Lys Lys Leu

45

Lys Ala Arvg Glu
60

Ser Thr

Phe Trp
95

Asn Lys
110

Glu Phe
Leu Glu
Arg His

Ash: Ala
175

Arg Glu
190

Leii Tle
Glo Lys
Val Leu

Lys Lys
2565

Leu Thr
15

Tht Ser
30

Ala Asp

Gln Met

Gln

Val

80

Ala

Asp

Gln

Pro

Leu

160

Asp

Asn

Glu

Ala

Glu

240

Lys

Val

Leu

Asn

Lys
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[0037]

Pro

65

Leu

Gln

Leu

Ala

Gln

145

Asp

Leu

Lys

Leu

Ala
225

Gln

Tle Ala Met

Arg Gln Thy

Leu
100

Pro Tyr

Arg Gln

115

Tye

Arg Gln Lys

130

Gln His Arg

Leu Ala Pro

Gln Ile

180

Asp

Ser Glu

195

Leu

Gln
210

Asp Leu

Gly Ala Met

210> 39

211>
212>
213>

264
PRT
BN

<400> 39

Met

1

Gln

Aig

Gly

Leu
65

Arg Gly

Ala Arg

Tle Arg
35

Lys Asp
50

Asp Leu

Glu

Val

85

Asp

Lys

Ala

Asp

Tyr

165

Lys

His

Avg

Ser

5

Phe

70

Set

Ser

Val

Gln

Arg

150

Gly

Ala

Leu

His

Met
230

Val Leu Val Thy
Ser Phe Trp Gln
20

Asp Met Val Asp
Ala Ile Ala Gln

Lys Leu Ala Asp

70

Trp Gly Asn

Lys Asp Leu

Phe Gln

Ala Pro

120

Glu
135

Leu Gln

Val Arg Thy

Glu Glu Ala

Ser Gly

185

Lys

Ser Phe

Lys
200

Gly
215

Lew Glu

Leu Glu Glu

(Homo ‘sapiens)

Leu Ala

Asp
25

His

Val
40

Tyr

Phe Glu

55

Asn Led

89

Leu

Glu

90

Eys

Ser

Gln

His

Arg

170

Asp

Gly

Pro

Leu

Val

10

Glu

Leu

Ser

Asp

Glu
5

Leu
Val
Ala
Lys
Val
155
Lys
Leu
Glu

Leu

Gly
235

Leu

Pro

Glu

Ser

Thi
75

Lys Asp

Val Lys

Glu Glu

Glu Tep

125

Ala
140

Gly

Asp Ala

Leu Leu

Ala Glu

Lys Ala
205

Trp Glu

220

Lys Lys

Phe Leu

Gln Thr

Thr Val

45

Ala
60

Val

Leu Ser

Thr

Glu

Glu

110

Arg

Glu

Leu

Leu

Tyr

190

Gln

Gly

Leu

Thi

Pro

30

Lys

Gly

Ala

Glu Gly
80

Lys Val

95

Leu Glu

Glu 6ln

Leu

Gly

Thi
160

Arg

Gln Arg
175

Gln Thi

Pre Thr
Ile

Lys

Ser
240

Asn

Gly Thi
15

Leu Asp
Ala Ser

Lys Gln

Ala Ala
80
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[0038]

Ala Lys

Met Tip

Leu Glu

Ala Lys
130

Val Ala
145

Gln Ala

Gly His

Leu Arg

Ile Pro

210

Asn Leu
225

Leu Thr

Asp Glu

Leu Arg Glu Asp Met
85

Leii

Glu

115

Trp

Gln

Lys

Val

Gln

195

Gln

Arg

Pro

Léu

<2103 40

211> 264
<2125 PRT
213 FA

<400> 40

Met Arg
1

Gln Ala
Avg Tle

Gly Lys
50

Leu Asp
65

Ala Lys

Gly

Arg

Lys

100

Yal

Thr

Gl

Leu

Glu

180

Lys

Ala

Glu

Tyr

Gln
260

Asp

Lys

Glu

L

Thr

165

Glu

Leu

Ser

Lys

Ala

245

Lys

Thr

Glu

Glu

Liys

150

Pro

Leu

Ser

Glu

Met

230

Glu

Ser

Gla

Lys

Leu

135

Glu

Val

Arg

Gln

Tyr

215

Thr

Asn

Val

(Homo sapiens)

Val Leu Val Thr

]

Ser Phe Trp Gln

20

Arg Asp Met Leu Asp

35

Asp

Leu

Lieu

Ala Ile Ser Gln

55

Lys Leu Ala Asp
70

Arg Glu Asp Met

85

Ala Pro

Ala. Leu
105

Ile Arg

120

Glu Gla

Leu Thr

Ala Glu

Lys Asna

185

Lys Leu

200

Gln Ala

Pro Leu

Leu Lys

Ala

Leu Ala
His Asp

25

Val Tyr
40
Phe Glu

Asn Leu

Thr Pro

90

Tyr
90
Arg

Pro

Tyr !

Lys

Glu /

170

Leu

Glu

Lys

Yal

Asn
250

Val

19

Asp

Leu

Ser

Asp

Tyr
90

Tyr

Ala

Phe

Ala

Glu

Val

Gln

235

Arg

Leu

Pio

Glu

Ser

Thr

75

Tyr

Lys Glu

Glu Leu

Leu Asp
125

Gln Arg
140

Lys Val

Arg Asp

Pro Tyr

Ile Arg

206

Met Glu
220

Glu Phe

Leu Ile

Phe Leu

Gla The

Thr Val
45

Ala Val
60

Leu Ser

Arg Glu

Val

Th

110

Gln

Leu

Glu

Arvg

Sei

190

Glu

Gln

Arg

Ser

Thr

Pro

30

Lys

Gly

Ala

Val

Arg Glu
95

Lys Asp
Phe Ser
Thr Pro

Leu Met
160

Leu Arg
175

Asp Glu
Lys Gly
Leu Ser

Glu Arg
240

Phe Leu
255

Gly Thr
15

Leuw Asp
Ala Ser
Lys Gln

Ala Ala
80

Arg Glu
95
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[0039]

Met Trp
Leu Glu

Ala Lys
130

Val Ala
145

Gln Ala
Glu Gln
Leu Arg

Ile Pro
210

Asn Leu
225

Leu The
Asp Glu

<2102
211>
212>
L213>

<400>

Met Arg
1

Leu

Glu
115

Trp

G1n

Lys

Val

Gln
195

Gln

Arg

Pro

Val

41
2614
PRT
BA

41
Val

Lys

100

Val

Thr

Glu

Leu

Glu

180

Lys

Ala

Glu

Tye

Gln
260

Asp

Lys

Glu

Leu

Thr

165

Glu

Leu

Ser

Lys

Ala

245

Lys

Thr

Glu

Glu

Lys

150

Pro

Leu

Ser

Glu

Met

230

Glu

Thr

Glu Ala Leu Arg Ala
105

Lys

Val

135

Asp

Val

Arg

Gln

Ty

215

Thr

Asn

Met

(Homo sapiens)

Val Yal Val Thr

Gl Ala Avg Tyt

20

Arg Leu Arg Asp
35

6ly Lys
50

Leu Asp
65

Ala Lys

Asp

Leu

Leu

9

Phe Trp Gln

Leu Val Asp

Ala Ile Ala Gln

Lys

Arg

55

Leu Ala Asp

70

Glu Asp Met
85

Ile Arg
120
Glu Gln
Leu Thi
Ala Glu
Lys Asn
185
Lys Leu
200
Gln Ala
Pro Leu

Leu Lys

Ala

Leu Ala
His Asp

25

Val Tyr
40 ‘
Phe Glu

Asn Leu

Ala Pro

91

Pro

Tyr

Lys

Glu

170

Leu

Glu

Lys

Val

Asn
250

Leu
10

Glu
Leu
Ala

Asp

Tyr
90

Phe
Arg
Gln
155
Val
Ala
Glu
Val
Gln

235

Arg

Leu

Pro

Glu

Ser

T@r

75

Tyr

Glu

Leu

Gln

140

Lys

Arg

Pro

Ile

Val

220

Glu

Leu

Phe

Gln

Thr

Ala

60

Leu

Lys

Leu

Asp

125

Arg

Val

Asp

Tyr

Arg

205

Glu

Phe

Ile

Leu

Ala

Val

45

Val

Gly

Glu

Thr Lys
110

Gln Phe
Leu Ala
Glu Leu
Arg Leu

175

Ser Ser
190

Glu Arg

Gln Leu

Lys Glu

Asp Leu
255

Thr Gly
15

Pro Leu
30

Lys Ala
Gly Lys

Ala Ala

Val Arg
95

Asp

Set

Pro

Met

160

Arg

Glu

Gly

Ser

Arg

240

Leu

Thr

Asp

Ser

Gl

Ala

80

Glu
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Met Trp Leu

Leu Glu Glu
115

Ala Lys Trp
130

Val Ala Glu
145

Gln Gln Lys
Gly His Val

Leu Arg Glo
195

Ile Pro Gln
210

Asn Leu Arg
225

Leu Th¥ Pro
Asp Glu Leu

<210> 42
<211y 269
<212> PRT
913> Bk
<A00> 42

Met Lys Phe
1
Gln Ala Phe

Lys Ala Ala
35

Arg Ser Tle
50

Gln Lew Thr
65

Ser Gln Ser

Asp Ala Thr

Lys Asp Thr Glu
100

Val Lys Glu Lys

Thr: 61u Glu Leu
135

Glu Leu Lys Glu
150

Leu Thr Pro Val
165

Glu Glu Leu Arg
180

Lys Leu Ser Gln

Ala Ala Glu Tyr
215

Glu Lys Met The
230

Tyr Ala Glu Asn
245

GIn Lys Thr ¥Val
260

(Homo “sapions)
Leu Ala Leu Ala
5

Pro Met Gln Ala

20

Leuw Ser Met Tyr

Asp Leu Leu Asp
55

Gln Ser Leu Asp

70

Leu Ala Pro Tyr
85

Ala Ala Val Arg
100

Ser Leu
105

Tle Arg
120

Glu Gln

Leu Thr

Ala 6lu

Lys Asn

185

Lys Leu
200

Arg Ala Glu Len

Pro Phe Leu

Tyr

Lys

Glu

170

Leu

Glu

Gln Ala Lys

Pro Leu

Leu Lys

kla

Leu Th
Asp Ala

25

Tle Ala

40

Asp Thr

Asn Leu

Ser Glu

Ala Glu
105

92

Val

Th
250

Ile

10

Pro

Gln

Glu

Gln

Ala

90

Val

Arg
Gln
155
Ala
Ala
Glu
Val
Gln
235

Arg

Lou

Ser

Val

Tyr

G1n

2

Phe

Met

Gln
140

Lys

Arg

Pro

Ile

Val

220

Asp

Phe

Leu

Gln

Lys

Lys

60

Tyr

Gly

Lys

Asp
125
Arg
Yal
Asp
Tyr
Arg
Glu

Phe

Ile

Ala
Leu
Leu
45

Glu
Ala

Thi

Asp

Thy

110

Gl

Leu

Glu

Arg

Ser

190

Glu

Glh

Lys

Ser

Ala

Glu

30

Thr

Tyr

Asp

Gln

Val
110

Lys Asp

Phe Ser

Ala Pro

Lew Met
160

Leu Arg
175

Asp Glu

Lys Gly

Lien Ser

Gl Arg
240

Leun. Let

259

61y The
15

His Val

Ala Gln

Lys Met

Ala Thr
80

Let Thr
95

G6lu Glu
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[0041]

Leu Arg

Asp Lys
130

Glu His
145

Met Glu

Glu Glu

Lys Leu

Ala Glu
210

Glu Lys
225

Ala Ala

Ser Gln

210>
211>
<2125
213>
<400>
Met Lys
1

Gln Ala

Lys Val

Arg Ser
50

6l Leu
65

Ser Gln

Asp Ala

Ser

115

His

Ile

Pro

Thr

Th

195

Glu

Val

Glu

Ala

43

262
PRT
BA

43

Plie

Val

Ala

35

Ile

Ser

Ser

Ala

Gln

Ile

Glu

Ile

Lys

180

Glu

Tyr

Ser

Gln

Met
260

Leu

Asp

Leu

Val

165

Thr

Avg

Lys

Pro

Ala

245

Lys

Glu Pro

Glu Tyr
135

Arg Avg
150

Glu Glu

Lys Leu

Leu Glu

Glu Gln
215

Leu Ser

230

Lys 61ln

Ala

(Homo sapiens?)

Leu

Pro

20

Met

Asp

Gln

Leu

Ala
100

Ala

Met

Met

Leu

Ser

Ala

85

Ala

Leu Ala

Gln Ala

Glu Tyr

Leu Asp

95

Leu Asp
70

Pro Tyr

Val Arg

Lys Arg

120

Arg Lys

Thr Glu

Leu Arg

Met Pro
185

Glu Leu
200
Met Tle

Glu Asp

Lys Leu

Leu Thy
Asp Ala

25
Met Ala
40
Asp Thr
Asn Leu

Ser Glu

Ala Glu
105

93

Ala

Lys

Met

Ala

170

Ile

Arg

Lys

Phe

Leu
250

1le

10

Pro

Gln

Glu

Gln

Ala

90

Val

Glu

Leu

Glu

155

Lys

Val

Thi

Ala

Lys

235

Ala

Leu

Ser

Val

Phe

Gln

75

Phe

Met

Leu

Glu

140

Ala

Val

Glu

Leu

Yal

220

Gly

Phe

Leu

Gln

Lys

Lys

60

Tyr

Gly

Lys

Lys

125

Prio

Phe

Ala

Tle

Ala

205

Gly

Gln

Tyr

Ala

Leu

Glu

45

Glu

Ala

Ala

Asp

Glu

Leu

Val Leu

Ile Lys

Arg Ala Lys

Ile

Val

190

Ala

Glu

Val

Glu

Ala

Glu

30

Thi

Tyr

Gl

Gln

Val
110

160

Asn Val
175

Arg Ala

Pro Tyr

Val Arg

Gly Pro
240

Thr Tle
255

Ala Thr
15

His Val

Gly Gln

Lys Val

Thi Thy
80

Leu Thr
95

Glu Asp
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Val

Asp

Glu

145

Met

6lu

Lys

Ala

Glu

225

Ala

Ser

Arg

Lys

130

Tle

Glu

Glu

Leu

Glu

210

Lys

Ala

Gln

<2105
Q211>
<212
213>

<4002

Thr ‘Gln Leu Glu

115

His Tle Asp Glu

Yal

Pro

Thr

Thr

195

Glu

Val

Glu

Ala

44
258
PRT
BA

44

Met Lys Phe
1

Gl Ala Phe

Lys Ala Ala

35

Arg Ser lle
50

Gln
65

Ser

Leu

Lys

Ser

Ser

Ala Thr Ala

Arg

Thy

Gln
115

Glu

Val

Lys

180

Glu

Tyr

Gly

Gln

Met
260

G1ln Arg
150

Val Glu
165

Ala: Lys

Arg Leu

Lys Glu

Pro: Leu
230

Ala lys
245

Lys Ala

Pro

Tyr

135

Arg

Glu

Leu

Glu

Gln

215

Thr

Glu

(Homo: sapichs)

Leu

Val Leu
5

Pro Met Gln

20

Len

Asp

Gln

Trp Pro Pro

Asn Met

Leu- Leu

Ser Leu
70

85

Ala
Ala
Tyr
Asp
aled

Asp

Thr

Thr Val Arg Ala

100

Leu Glu Pro Lys

Lys Arg Ala Glu

120

Arg

Thr

Met

Met

Glu

200

Met

Lys

Lou

Asp

Ile

40

Ksp

Asn

Pro

Glu

Lys

Glu

Arg

Pro

185

Leu

Phe

Asp

Leun

Thr

Ala

25

Ala

The

Leu

Avg

Val
105

Aig Ala

120

94

Lys Leu

Leu Glu
1556

Ala Lys
170

ITe Val

Arg Thr

Lys &la

Phe Lys
235

Met Asp
250

Ile Leu
10

Pro Sor

Gln Val

Glu Tyr

Gln Gln
75

Ser Ser
90

Met Lys

Glu Leu

Leu Lys Glu Val

Glu

140

Ala

Val

Glu

Leu

Val

220

Gly

Phe

Leu

Gln

Lys

Lys

60

Phe

Ala

Asp

Thi

125

Pro

Phe

Ser

The

Ala

209

Gly

Gln

Tyy

Ala

Leu

Leu

Glu

Ala

Pro

Yal

Glu
125

Leuw Ile

Arg Val

Tht Asn
175

Val Arg
190

Ala. Pro

Glu Val

Val. Gly

Glu The
255

Ala Gly
15

Glu His
30

The Ala

Tyr Lys

Asp Ser

Ser Cys
95

6lu Asp
110

Val Leu

Leu

Lys

Lys

160

Val

Ala

Tyr

Arg

Pro

240

Tle

Thr

Val

Gln

Met

Thr

80

Yal

Asi
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[0043]

Lys

His

145

Asp

6lu

Leu

Glu

Lys

225

Pro

Arg

His

130

Ile

Pro

Th#

Thr

Glu

210

Val

Avg

Pro

210>
211>
212>
213>

<400>

Tle

Glu

Val

Lys

Glu
195

Tyz

Ala

Arg

45
262
PRT
A

45

Met Lys Phe

1

Gln

Lys

Lys

Gln

65

Ser

Glu

Leu

Ala

Ala

Ala

50

Leu

Gln

Asn

Arg

Asn

Ala

35

Leu

Ser

Ala

Thr

Ser
115

Asp

Leu

Val

Th#

180

Arg

Lys

Pro

Pio

Glu

Arg

Glu

165

Lys

Leu

Glu

Leu

Ser

245

Tyr Arg
135

Avg Thr
150

Glu Met
Leu Met
Glu Glu

Gln Met
215

Ser Glu
230

Lys Ser

(Homo sapiens)

Val

Leu

20

Ala

Asp

Glu

Leu

Lys

100

Ala

Plie

Leu

Asn

Ser

The

85

Gln

Leu

Leu Ala

Gln Ala

Val Tyr

Leu Asp

55

Leu Thr

70

Pro Tyr

Leu Arg

Glu Pro

Lys Lys

Glu Met

Arg Ala

Pro Ile
185

Leu Arg
200

Phe Lys

Asp Phe

Ser Trp

Leu Thr

Asp Ala
25

Leu Asn
40

Gly Thy

Lys Leu

Ala Glu

Glu Arg

105

His Arg
120

95

Leu

Asp

Lys

Val

Thr

Ala

Lys

Leu

250

Leu
10

Pro
Gln
Asp
Gln
Thi
90

Val

Ala

Glu
Ala
155
Val
Glu
Leu
Val
Ala
2356

Ser

Leu

Thi

Val

Ty

Glu

75

Ile

Met

Glu

Pro

140

Phe

Ala

Ile

Ala

Gly

220

Arg

Thi

Leu

Gln

Lys

Glu

60

Tyr

Ser

Thr

Leu

Leu

Arg

Val

Val

Ala

205

Glu

Trp

Arg

Ala

Leu

Asp

45

Gln

Ala

Thi

Asp

Tyr
125

Ile

Ala

Asn

Arg

190

Pro

Val

Ala

Pro

Leu

Glu

30

Gln

Tyr

Gln

Gl

Val

110

Thi

Lys

Lys

Val

175

Ala

Tyr

Arg

Pro

Sei

255

Gly
15

His
Ala
Lys
Thr
Leu
95

Glu

Ala

Gln

1le

160

Glu

Lys

Ala

Glu

Pro

240

Ala

Ser

Tyr

Glu

Leu

Thr

80

Met

Asp

Leu
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Glon Lys
130

Glu Tyr
145

Leu Glu
Glu Glu
Lys Leu

Ala Glu
210

Glu Lys
225

Tyt Met
Ala Lys

210>
<2117
212>
213>

<400>

Met Lys
1

His

Sex

Pro

Tht

Thr

195

Glu

Lle

Gla

Ala

46
260
PRT
A
46

Phe

Ile Asp Glu Tyr

135

Ala Leu Asn Arg
150

Leu Met Asp Asp
165

Lys Ser Lys Val
180

Glu Arg Leu Glu

Tyt Lys Glu Gln
215

Ala Pro His Thr
230

Asn. Val Avg Thr
245

Tle Gln Ala
260

(Homo sapiens)

Ala Ala Leu Ala
h

His Ala Ala Ser Met Gln Ala

Avg Kla

Yal
35

Avg Ala Val

50

20

Leu Asp Val Tyr

Asn 61ln Leu Asp
55

Asn Leu Ala Glan Avg Ile Glu

65

Gln Gly

Gla Val

Ser

Thr

Leu Lys Ser

Glu Lys
130

115

His

70

Val Ser Pro Met
85

Lys Asp Thr Arg
100

Ser Leu Ala Pro

Leu Asn: Asp Tyr
135

Arg 6lu

Glu

Tle

Val

Asp

200

Leu

Glu

The

Leu

Asp

Leu

40

Asp

Glu

The

Glu

Gln

120

Arg

Asn
Arg
Pro
185
Leu
Val

Asp

Phe

Ala
Ala
25

The
Pro
Met
Asp
Ser
105

Asn

Thr

96

Lys Leu

Ala Glu
155

Lys Ala
170

Met Yal

140

Gln Leu

Phe Glu

Glu Ala

Arg

Ser

Val
190

Arg Thr Met Ala Ala

Lys Ala

Letu Gln
235

Ala Gln
250

Leu Leu
10

Pro Ser

Glu Val

Gln Tyr

Tyt The
75

Ser Phe
90
Leu Asn

Gli Gln

Leu Leu

205

Val Glu
220
Thr Arg

Met Tyr

Lou #Ala

Gln Leu

Lys Asp

45

Ala Glu

60

Gln Ile

Tyr Asn

Val Asp

Leu Lys

Thr Pro
110

Glu

Met

GliL

Glu Pro Val Phe Gln

Ala Lys
160

Asn Tle
175

Arg Thr
Pro Tyr
Ala Arg
Glu Pro

240

Thr Tle
255

Val Glv Ser

Asp
30

Met
Phe
s
Thr
Leu

110

Gln

15

His Ala

Ser’ Leu

Lys The

Thr Leu

80

Val Met
95
Glu Ala

Val Ile

Ty Asn
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Asp

145

Leu

Glu

Lys

Val

The

225

Glu

Val

Tyr

Glu

Glu

Val

Gln

210

Val

Ile

Thz

<210>
211>
212>
213>

<400

Lys

Pro

Thr

The

195

Glu

Asp

Lys

Lys

47
396
PRT

A
47

Met Phe Leu

1

Gly

Asp

Leu

Lys

65

Val

Lys

Leu

Aig

Ala

Tyt

§1n

50

Leu

Pro

Leu

Leu

Glu
130

Arg

Plie

35

Lys

Gly

Phe

Lys

Pro

115

Leu

Thr

Val

Lys

180

Glu

Tyr

The

Val

Ser

260

Lys

Met

165

Ala

Avg

Lys

Asp

Lys
245

His Asp
150

Glu Glu

Val Leu

Leu Glu

Glu Gln
215

Ala Leu
230

Met Asn

(Homo sapiens)

Lys

Ala

20

Ser

Ser

Glu

Ala

Glu

100

His

Gln

Ala

5

Glu

Gln

Glu

Val

Thr

85

Glu

Ala

Gln

Val Val
Val Ser
Leu Ser
Leu Thr

5b
Asn Thy
70
Glu Leu
Ile Gly

Asn Glu

Avg Led
135

Glu Glu

Leu Arg

Met Pro
185

Ser Leu
200

Met Lys

Avg Thyr

Ala Tle

Leu Thr

Ala Asp
25

Asn Asn
40

Gln Gln

Tyr Ala

His Glu

Lys Glu

105

Val Ser
120

Glu Pro

97

Met

Thi

170

Met

Arg

Gln

Lys

Phe
250

Leu

10

Gln

Ala

Leu

Gly

Arg

90

Leu

Gln

Tyr

25

Lys

Val

Glu

Met

Ile

235

Glu

Ala

Val

Lys

Asn

Asp

75

Leu

Glu

Lys

Ala

1le

Glu

Val

Tyr

220

Thi

Ile

Leu

Ala

Glu

Ala

60

Leu

Ala

Glu

Ile

Asp
140

Ala Ala Leu
1

Gln

Thr

Val

205

Asp

Pro

Tle

Val

Thr

Ala

45

Leu

Gln

Lys

Leu

Gly

125

Gln

Lys

Ala

Val

190

Gl

Gln

Leu

Ala

Ala
Val
30

Val
Phe
Lys
Asp
Arg
110

Asp

Leu

Thr

Asn

1756

Arg

Pro

Ala

Val

Ala
255

Val

15

Met

Glu

Gln

Lys

Ser

95

Ala

Asn

Arg

Arg

160

Val

Thr

Tyr

Gln

Glu

240

Ser

Ala

Trp

His

Asp

Leu

80

Glu

Arg

Leu

Thi
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Gln Val Aso Thr Gla Ala Glu 6ln Lew Avg Avg Gln Lew Thr Pro Tyr
145 150 155 160

Ala GIn Arg Met Glu Arg Val Leu Avg Glu Asn Ala Asp Ser Leu Gln
165 170 175

Ala Ser Lew Arg Pro His Ala Asp Glu Leu Eys Ala Lys Tle Asp Gln
180 185 190

Asn Val Glu Glu Leu Lys Gly Arg Leu Tht Pro Tyr Ala Asp Glu Phe
195 200 205

Lys Val Lys Tle Asp Gln Thr Val Glu Gl Lew Arg Avg Ser Leu Ala
210 215 220

Pro Tyr Ala Gln Asp Thr Gln Glu Lys Leu Asn Ilis Gln Let Glu Gly
225 230 235 240

Leiu Thr Phe Glu Met Lys Lys Asn Ala
245

Glu Leu Lys Ala Arg Lle
255

BIED
=
[ =

Ser Ala Ser Ala Glu Glu Leuw Arg Gl Arg Leu Ala Pro Leu Ala Glu
260 265 270

Asp Val Arg Gly Asn Leu Lys Gly Asn Thr Glu Gly Leu Gln Lys Ser
275 280 285

Len Ala Glu Leu Gly 6ly His Leu Asp Gln Gln Val Glu Glu Phe Arg
290 295 300

Arg Avg Val €lu Pro Tyr Gly Glu Ash Phe Asn Lys Ala Lew Val Gln
305 310 315 320

Gla Met Glu Gln Leu Arg G1ln Lys Leu Gly Pro Hig 4la Gly Asp Val
325 330 335

Glu Gly His Leu Set Phe Leu Glu Lys Asp Leu Arg Asp Lys Val Asn
340 345 350

Ser Phe Phe Ser Thr Phe Lys 6lu Lys 6lu Ser Gln Asp Lys Thr Leu
355 360 365

Set Leu Pro Glu Leu Glu Gln Gln Gln Glu Gln Glo Gln Glu Gln Glu
370 375 380

Gln Glu Gln Val 6In Met Leu Ala Pro Leu Glu Ser
385 390 395

<210% 48

211> 429

<2125 PRT

213> A (Homo sapiens)

<400> 48

Met Phe Leu Lys Ala Val Val Leu Thi Leu Ala Let Val Ala Val Thr

1 ) 10 15

Gly Ala Arg Ala Glu Val Ser Ala Agp Gli Val Ala Thy Val Met Tip
20 25 0

[0046]

98
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Asp

Leu

Lys

65

Val

Lys

Leu

Arg

Gln

145

Ala

Thr

Asn

Lys

Pro

225

Leu

Ser

Asp

Leu

Leu

305

Tyr Phe
35

Gln Lys
50

Leu Gly

Pro Phe

Leu Lys

Leu Pro
115

Glu Leu
130

Val Asn

Gln Arg

Ser: Leu

Val Glu
195

Val Lys
210

Tyr Ala

Ala Phe

Ala Ser

Met Arg
275

Ala Glu
290

Avrg Val

Ser

Ser

Glu

Ala

Glo

100

His

Gln

Thi

Met

Arg

180

Glu

Tle

Glii

Glu

Ala

260

Gly

Ley

Glu

Gln Met Glu Gln

Gln Leu

Glu Leu

Val Asn
70

Thr Glu
85

Glu Ile

Ala Asn

Gln Arg

Glo Thr
150

Glu Arg
165

Pro His

Leu Lys

Asp Gln

Asp Ala
230

Met Lys
245

Glu Glu

Asn Leu

Gly 6ly

Pro Tyr

310

Leu Arg
325

Ser

Thr

55

Thr

Lcu

Arg

Glu

Leu

135

Glu

Val

Ala

Glu

Thr

215

Gln

Lys

Leu

Arg

His

295

Gly

Gln

Ser Asn
40

Gln Gln

Tyr Ala

His Glu

Lys Glu

105

Val Ser
120

Glu Pro

Gln Leu

Leu Arg

Asp Gln

185

Arg Leu

200

Val Glu

Glu Lys

Asn Ala

Arg Gln
265

Gly Asn
280
Leu Asp

Glu Asn

Lys Leu

99

Ala

Leu

Gly

Arg

90

Len

Gln

Tyr

Arg

Glu

170

Leu

Thr

Glu

Leu

Glu

250

Arg

Thr

Arg

Phe

Gly
330

Lys

Asn

Asp

75

Leu

Glu

Lys

Thyr

Arg

155

Asn

Lyis

Pro

Leu

Asn

235

Gla

Leu

Glu

His

Asn

315

Pro

Glu

Ala

60

Leu

Ala

Glu

Ile

Asp

140

Gln

Ala

Ala

Tyr

Arg

220

His

Leu

Ala

Gly

Val

300

Lys

His

Ala Val

45

Leu

Gln

Lys

Val

Gly

125

Gln

Leu

Asp

Lyis

Ala

205

Arg

Gln

Lys

Pro

Leu
285

Phe

Lys

Asp

Arg

110

Gla

Leu

Thi

Ser

Ile

190

Asp

Ser

Leu

Ala

Leu

270

Gln

Glu 6lu

Ala Leu

fla

Gly

Glu

Gln

Lys

Ser

95

Ala

Asn

Arg

Pio

Leu

175

Asp

Glu

Leu

Glu

Arg

255

Ala

Lys

Phie

Val

Asp
335

His

Asp

Leu

80

Glu

Arg

Val

Thr

Tyr

160

G1ln

Gln

Phe

Ala

Gly

240

1le

Glu

Ser

Arg

Gli

320

Val
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[0048]

Glu

Ser

Ser

Gln

385

Gln

Gln

Gly His

Phe Phe
355

Leu Pro
370
Glu Gln

Glu Gln

Gln Glu

210> 49
211> 395
¢212> PRT
213> AmA

€400> 49

Met
1
Gly
Asp
Phe
Lys
63
Yal
Arg
Met
Gln
Gln

145

Ile

Phe: Leu

Thr Arg

Ty# Phe
35

Gln Lys

50

Leu Gly

Pro Phe

Val Lys

Met Pro

115

Lys Léu
130

Tle Asu

Gln Arg

Leu Ser Phe
340

Ser: Thr I’he

Glu Pro Glu

Glu Gl Glu
390

Gln Arg Glu
405

Gln Val Gln
420

Leu

Lys

Gln

375

Gln

Gln

Met

(Homo sapiens)

Lys Ala Ala
5

Ala Glu Val
20

The Glo Leti
Thr Asp Val

Asp Ala Ser
70

Val Val. Gln
85

Glu Glu Ile
100

His Ala Asn
Gln Glu His

Thr Gln Thr
150

Met Gln Thy
165

Thr Ser Met Met Pro Leu

Val

Thr

Sew

Thr

55

The

Leu

Lys

Lys

Led

135

Gln

Thr

Ala

Glu Lys
345

Glu Lys

369

Gln Arg

Gln Gln

Gln Gln

Lew Ala
425

Lew Thyr
Ser Asp

25

Asn Asn

40

Gln Gln

Ty Ala

Ser Gly

Lys Glu
105

Val Thr

120

Lys Pro

Glu Met

Ile Lys

Thr Asn

100

Asp

Glu

Glu

G

Gln

410

Pro

Leit

10

Gln

Ala

Leu

Asp

His

90

Leu

Gln

Tyr

Lys

Glu
170

Leu Arg Asp

Ser

Gln

Gln

395

Glu

Lou

Ala

Yal

Lys

Ser

Gly

75

Leu

Glu

Thr

Ala

Gln

Gln

380

G L

Gln

Glu

Leu

Ala

Gl

Thr

60

Val

Ala

Asp

Phe

Val

140

Gln

Val

Leu Lys Asp

Asp

365

Gln

Gln

Gln

Sar

Val

Asn

Ala

45

Leu

lis

Lys

Leu

Gly

126

Asp

Leu

Asp

Lys

350

Asn

Glu

Gln

Gln

Ala

Yal

30

Val

Phe

Asi

Glu

Val

The -

Gln

Gln

Glu
415

Ile
15

Val
Gl
Gln

Lys

Thr
95

Arg Asp

110

Glu Asn

Lecu

Thr

Asn

Gln

Pro

Leu
175

Asn

Leu

Gln

Gl

400

GlIn

The

Trp

Gln

Asp

Leu

80

Glu

Arg

Met

Asp

Tyt
160

His

Lvg Phe Asii Arg
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Asn

Lys

Pro

225

Leu

Ser

Asp

Leu

Arg

305

Gln

Glu

Ser

Ala

Gln
385

Met Glu
195

Ala Thr
210

Leu Thv

Ala Phe

Ala Lys

Val Gln
275

Glu Asp
290

Thr Val

Lew Glu

Ser His

Phe Met

355

Leu Pre
370

Glu Gln

9105 50
211> 401
212> PRT
Gl3y A

<400> 50

180

Glu

1le

Val

Gln

Tie

260

Ser

Leu

Glu

Gl

Leu

340

Ser

Liew

Yal

Leu Lys

Asp Gln

Gly Val
230
Met: Lys

245

Asp Gln
Lys. Val
Asn Arg
Pro: Met
310
Phe: Arg
325
Ser Phe
Thr: Leu

Pro Glu

Gln Pro
390

Gly

Asn

215

GIn

Lys

Leu

Lys

Gln
295

Gly

Gln

Leu

Glu

Gln

375

Lys

(Homo sapiens)

185

His Leu

200

Leu Glu

Glu Lys

Asn Ala

Gln Lys
265

Gly Asn

280

Leu Glu

Glu Mct

Gln Leu

Glu

Lys Lys

360

Ala Gln

Pro Léu

Gly Ala Arg Ala Glu Val Ser Ala Asp

1

Asp

Leu

Lys

Tyt Phe

Gln Lys
35

Leu Gly
hQ

5

Ser Glin Leu Ser

20

Ser Glu Leu Thi

Glu Val Asn Thy

5h

Ser Asn
25

Glo GLn
40

Tyr Ala

101

Thr

Asp

Leu

Glu

250

Asti

Thy

Gl

Phe

Gly
330

s Ser

Gly

Glu

Glu

Gln
10

Ala

Leu

Gly

190

Pro Arg Ala Asn

Leu Arg
220

Asn His
235

Glu Leu

Leu Ala

Glu 61y

Gln Val
300

Asn Lys
315

Pro. Asi
Leu Arg
Ser Pro
Gln Ala

380

Ser
395

Val Ala

L¥s Glu

Asn Ala

Asp Leu
60

205

Arg

Gln

Gln

Pro

Leu

285

Glu

Ala

Ser

Glu

Asp

365

Gln

Thi

Ala

Leu

45

Gln

Ser

Met

Tht

Leu

270

Gln

Glu

Leu

Gly

Lys

350

Gln

Gl

Val
Yal
30

Phe

Lys

Glu Leun

Leu Ala

Gl Gly

240

Lys Val
255

Val Glu

Lys Ser

Phe Arg

Yal Glo

320

Glu Val
335
Val Asn

Pro:Gln

Gln Ala

Met Trp
15
Glu His

Glu Asp

Lys Leu
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Val Pro
65

Lys Leu
Leu Leu
Arg Glu
Gln Val

130

Ala Gln
145

Thr Ser
Asn Val
Lys ¥Val
Pro Tyr
210
Leu Ala
225
Ser Ala

Asp Met

Leu Ala

Leu Arg

290

Gln Met
305
Glu Gly

Ser Phe

Ser Leu

Phe Ala Thr Glu

Lys

Pro

Leu

115

Asn

Arg

Leu

Glu

Lys

195

Ala

Phe

Ser

Arg

Glu

275

Val

Glu

Glu

His

100

Gln

Thy

Met

Arg

Glu

180

Ile

Gln

Gln

Ala

Gly

260

Leu

Glu

Gln

70

Glu Ile
85

Ala. Asn

Gln Arg

Gln Thr

Glu Arg
150

Pro His
165

Leu Lys

Asp. Gln

Asp Ala

Met Lys

230

Glu Glu

245

Asn Leu

Gly Gly

Pro Tyr

Leu Arg
310

His Leu Ser Phe

Phe

Pro
355

Ser
340

Glu

325

Thr Phe

Pro Glu

Leu

Aig

Glu

Leu

Glu

135

Val

Ala

Gly

Thr

Gln

215

Lys

Leu

Arg

His

Gly

295

Gln

Leu

Lys

Gln

His Glu

Lys Glu

Yal Ser
105

Glu Pro
120

Gln Len

Leu Arg

Asp Gln

Arg Let
185

Val Glu
200

Glu Lys

Asn Ala

Arg Gln

GLly Asn

265

Leu Asp
280

Glu Asn

Lys Leu

Glu Lys

Glu Lys

345

Gln Gln
360

102

Arg

Leu

90

Gln

Tyr

Arg

Glu

Leu

170

Thr

Glu

Leu

Glu

Arg

250

Thi

Arg

Phe

Gly

Asp

330

Glu

Glu

Leu

75

Glu

Lys

Thi

Arg

Asn

155

Lys

Pro

Leu

Asn

Glu

235

Leu

Glu

His

Asn

Pro

315

Leu

Ser

Gln

Ala

Glu

Ile

Asp

Gln

140

Ala

Ala

Tyr

Arg

His

220

Leu

Ala

Gly

Val

Lys

300

His

Arg

Gln

Gln

Lys

Val

Gly

Gln

125

Leu

Asp

Lys

ila

Arg

205

Gln

Lys

Pro

Leu

Glu

285

Ala

Ala

Asp

Asp

Gln
365

Asp

Arg

Glu

110

Leu

Thr

Ser

Tle

Asp

190

Ser

Leu

Ala

Leu

Gln

270

Glu

Leu

61y

Lys

Asn

350

Glu

Ser Lys
80

Ala Arg
95

Asn. ¥al

Arg Thr

Pro Tyr

Leu Gln
160

Asp Gln
175

Glu. Phe

Leu Ala

Glu Gly

Arg Tle
240

Ala Glu
255

Lys Ser

Phe Arg

Yal 6ln

Asp Val

320

Val Asn
335

Thr Leu

Gln 6lu
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Gln Glu
370

Glu Gln
385

Ser

GLii 6la 6li Glu Glu Glu G6lia 6In Gli Gln Gli Gli 6l Glu

Glu Gln Gln Gln Glu 6ln Val Gln Met Leu Ala Pro Lew 6l
390 395

210> 51
<211 382
€212> PRT

213>

BN

<400> 51

Met Phe
1

Gly Ala
Asp Tyr

Leu GIn
50

Lys Leu
65

Val ‘Pro
Lys Leou
Leu Leu

Avg Glu
130

Gln Yal
145

Ala Glu
Ala Ser
Asn Val
Lys Ala

210

Pro Tyr
225

375

(Homo sapieéns)

Leu Lys Ala Val Val
5

Arg Ala Glu
20

Phe Ser Gln
35

Lys Ser Glu

Gly Glu Val

Phe Ala Thr
85

Lys Glu Glu
100

Pro His Ala
115

Leu Gla Gln

Asn The &ln

Avg Met Glu
165

Val Ala Pro
180

Glu Glu Leu
195

Lys 1le Asp

Ala Gln Asp

Val

Leu

Leu

Asn

70

Glu

Tle

Tht

Arg

Val

150

Ser

Tyr

Lys

Gl

Val
230

Asn

Gly

Tht

55

The

Léu

Arg

Glu

Leu

135

Gln

Yal

Ala

Gly

Asn

215

Gln

Leu

Ala

Ser

40

Gln

Ty

His

Arg

Val

120

Gly

Gln

Leu

Asp

Ser

200

Val

Glu

Ser

Asp

25

Asn

Gln

Th

Glu

Glu

105

Ser

Pro

Leu

Avg

Glu

185

Leu

Glu

Lys

103

Leu

10

Gln

Ala

Leu

Glu

Arg

90

Leu

Gln

Phe

Gln

Gln

170

Phie

Thr

Glu

Leu

380

Ala Leu Val
Val Ala Thi

Lys Lys Ala
45

Asn Thr Leu

60

Asp Leu Glu
75

Leu Thy Lys
Glu Glu Leu

Lys Ile Gly
125

Thr 61y Gly
140

Arg Gln Leu
155

Asn Ile Arg
Lys Ala Lys

Pro Tyr Ala
205

Leu Arg Arg
220

Asn His Gln
235

Ala

Val

30

Val

Phe

Lys

Asp

i
=
=

|

Asp

Lys
Asn
Ile
190

Glu

Leu

Val

15

Met

Glu

Gln

Lys

Ser

95

Ala

Asn

Arg

Pro

Leu

175

Asp

Glu

Leu

Glu

400

Thr

Trp

His

Asp

Leit

80

Glu

Arg

Val

Thr

Tyr

160

Gln

Leu

Ala

Gly
240
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[0052]

Leu

Ser

Asn

Leu

Leu

305

Gln

Glu

The

Ala

Ala

Ala

Val

Leu

290

Lys

Val

Gly

Phe

Leu
370

210>
211>
212>
213>

<400>

5
3
p

Phe

Asn

His

275

Glu

Val

Glu

His

Phe

355

Pro

2
91
RT

A

-

ta)

2

Met Phe Leu

1

Gly

Asp

Leu

Lys

65

Val

Arg

Met

The

Tyr

Gln

50

Leu

Pro

Val

Met

Gln

Phe

35

Lys

Gly

Phe

Arg

Pro
115

Gln

Ala

260

Gly

Leu

Glu

Asp

Leu

340

Ser

Ala

Met

245

Asp

His

Avg

Pro

Leu

325

Ser

Thz

Gln

Lys

Glu

Leu

Ser

Tyr

310

Arg

Phe

Leu

Glu

Lys

Leu

Lys

His

295

Gly

Gln

Leu

Lys

Lys
375

(Homo sapiens)

Lys

Ala

20

Thr

Thz

Asn

Ala

Glu

100

His

Ala

Glu

Gln

Asp

Ile

Val

85

Glu

Ala

Val

Val

Leu

Val

Asn

70

Gln

Tle

Asn

Val

Thi

Ser

Thy

55

Thr

Leu

Gln

Lys

Gln Ala

Arg Gln
265

Gly Asn
280

Leu Asp

Glu Thr

Lys Leu

Glu Lys
345

Glu Glu
360

Ala Gln

Leu Thr

Ser Asp
25

Asn Asn
40

Gln Gln

Tyr Ala

Ser Gly

Lys Glu

105

Val Ser
120

104

Glu
250
Lys
Thr
Gln
Phe
Gly
330
Asp

Ala

Ala

Val
10

Gln
Ala
Leu
Asp
His
90

Leu

Gln

Glu

Leu

Glu

Gln

Asn

315

Pro

Leu

Ser

Pro

Ala

Val

Lys

Asn

Asp

19

Leu

Glu

Met

Leu

Val

Gly

Val

300

Lys

Leu

Arg

Gln

Leu
380

Leu

Ala

Glu

Thi

60

Leu

Thi

Asp

Phe

Lys
Prio
Leu
285
Glu
Ala
Ala
Asp
Gly
365

Glu

Val

Asn

Ala

45

Leu

Gln

Lys

Leu

Gly
125

Ala Lys
255

Val Ala
270

Gln Lys

Glu Phe

Leu Val

Gly Asp
335

Lys Val
350

Gln Ser

Gly

Ala Tle
15

Val Met
30

Val Glu

Phe Gln

Asn Lys

Glu Thr
95

Arg Ala
110

Asp Asn

Ile

Glu

Ser

Arg

Gln

320

Val

Asn

Gln

Thr

Trp

Gln

Asp

Leu

80

Glu

Asn

Val
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Gln Lys Leu 6ln Glu His Leu Arg Pro Tyr Ala Thr Asp Leu Gln Ala
130 135 140

Gln Ile Asn Ala 6ln Thr Gln Asp Met Lys Arg Gln Leu Thr Pro Tyr
145 150 155 160

Tle Gl Arg Met Gln Thr Thr Ile Gln Asp Asn Val Glu Asn Leu Gln
165 170 175

Ser Ser Met Val Pro Phe Ala Asn Gliu Leu Lys Glu Lys Phe Asn Gln
180 185 190

Asn Met Glu Gly Leu Lys Gly Glo Leu Thr Pro Arg Ala Asn Glu Leu
195 200 205

Lys Ala Thr Ile Asp Gln Asn Leu Glu Asp Leu Arg Ser Arg Leu Ala
210 215 220

Pro Lew Ala Glu 6ly Val Gln Glu Lys Len Asn Hig Gln Met Gl Gly
225 230 235 240

Leuw Ala Phe Glo Met Lys Lys Asn Ala Gl Gl Lew Gln Thre Lys Val
245 250 255

Ser Thr Asy Ile Asp Glu Leu Glu Lys Asn Leu Ala Pro Leu Val Glu
260 265 270

Asp Val Gln Ser Lys Leu Lys Gly Asn Thy Gly Gly Leu Gln Lys Ser
275 280 285

Leu Glu Asp Leu Asn Lys GIn Leu Asp 6ln Gln Val Glu Val Phe Arg
290 295 300

Avg Ala ¥Yal Glu Pro Leu Gly Asp Lys Phe Asn Met Ala Leu Val Gln
305 310 315 320

Gla Met Glu Lys Phe Arg Gln Gli Leu Gly Ser Asp Ser Gly Asp Val
325 330 335

Glu Ser His Leu Ser Phe Leuw Glu Lys Asn Leuw Avg Glu Lys Val Ser
340 345 350

Ser. Phe Met Ser Thi Leti Gli Lys Lys Glv Seir Pro Asp Gln Pio Leu
355 360 365

Ala Leu Pro Lew Pro Glu Glun Val Glo Glu Gla Val 6ln Glu 6ln Val
370 375 380

Gln Pro Lys Pro Leu Glu Ser
385 390

210> 53

211> 5l

<212» PRT

213> # A (Homo sapiens)

£300>
B02> =LA

<310> WO 98/56906
311> 1998-06-11

[0053]

105
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5 &

[0054]

312>
<3132

400> 53
Glu Pro Pro
1

Val Val Asn

Leun Ala Gln
35

Yal Cys Leu
50

210> 54
211> 40
212> PRT
QI3 BHA

400> 54
Ile Val Asno
1

Leu Lys Ser

Glo Gln Gln
35

210> 55
211> 9
<2127
213>

PRT
BA

<400% 58

Cys Asp Leu
1

210> 56
211> 6

<212> PRI
213>

<220
223>

400> 56

His His His
1

210> 57

<211> 310
<212»> PRT
213>

220>
223>

|

400> 57

wn

1998~
(1.

12-17
(51)

Thy Gln Lys Pro
5}

Tht Lys Met Phe

20

Gl Val Ala Leu

tHomo sapiens)

Ala Lys Lys Asp
5

Arg Leu Asp Thr

20

Ala Leu Gln Thr

(Homo sapicns)

Pro Gln Thr His
o

AL

NHERIEY

His His His
5

NI

AEA

Lys Lys Ile Val Asn Ala Lys Lys Asp
10 15
Glu Glu Leu Lys Ser Arg Leu Asp Thr
25 30

Leu Tys Glu Gin Gln Ala Leu &Gl The
40 45

Val Val Asi The Lyvs Met Plie Glu. Glu
10 5

Leu Ala Gln Glu Val Ala Leu Leu Lys
25 30

Val
40

Ser Leu

Met Cys Asp Lew Pro Gln Thr His Ser Leu Gly Ser His His Hig His

1

5

10 15

106
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[0055]

His

Lys

Asp

Gln

65

Lew

Val

Leu

Glu

Glu

145

Liys

Glu

Leu

Ser

Ala

225

Leu

Ala

Lys

Leu

Lys
305

His Gly

Asp Va
35

Thr Leu
50

The Val

Ala Thr

Ser Gln

Leu Asp
115

Gln Leu
130

Thr Glu

Ala Lys

Glu Met

Gln Glu
195

Pro Leu
210

Let Arg

Ala Ala

Glu Tyr

Ala Lys
275

Glu Ser
290

Lys Leu

Ser Val
20

Val Asn

Ala Gln

Asp Glu

Val Tyr
85

Phe Glu
100

Asn Trp

Gly Pro

Gly Leu

Val Gln

165

Glu Leu
180

Gly Ala

Gly Glu

Thr His

Arg Leu

245

His Ala
260
Pro Ala

Phe Lys

Asn Thr

Val

Thr

Glu

Pro

70

Val

Gly

Asp

Val

Arg

150

Pro

Tyr

Arg

Glu

Leu

230

Glu

Lys

Leu

Val

Gln
310

Ala

Lys

Val

55

Pro

Asp

Ser

Ser

Thr

135

Gln

Ty

Arg

Gln

Met

215

Ala

Ala

Ala

Glu

Ser
295

Pro Pro
25

Met Phe
40

Ala Leu

Gln Ser

Val Leu

Ala Leu
105

Val Thr
120

Gln Glu

Glu Met

Leu Asp

Gln Lys
185

Lys Leu
200

Arg Asp

Pro Tyr

Letu Lys

Thr Glu
265

Asp Leu
280

Phe Leu

107

Ala

Glu

Leu

Pro

Lys

90

Gly

Ser

Phe

Ser

Asp

170

Val

His

Arg

Ser

Glu

250

His

Arg

Ser

Pro

Glu

Lys

Trp

75

Asp

Lys

Thyr

Tip

Lys

155

Phe

Glu

Glu

Ala

Asp

235

Asn

Leu

Gln

Ala

Ile

Leu

Glu

60

Asp

Ser

Gln

Phe

Asp

140

Asp

Gln

Pro

Leu

Arg

220

Glu

Gly

Ser

Gly

Leu
300

Val Asn
30

Lys Ser
45

Gln Gln

Arg Val

Gly Arg

Lew Asn
110

Ser Lys
125

Asn Len

Leu Glu

Lyis Lys

Leu Arg
190

Gln Glu
205

Ala His

Leu Avg

Gly Ala

Thr Leu
270

Lew Len
285

Glu 6lu

Ala Lys

Arg Leu

Ala Leu

Lys Asp
80

Asp Tyr
95

Leu Lys

Lew Arg

Glu Lys

Glu Val
160

Trp Gln
175

Ala 6lu

Lys Leu

Val Asp

Gln Arg

240

Arg Leu
255
Ser 6lu

Pro Val

Tyr The
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[0056]

210>
<211>
212>
<213>

220>
223>

<400>

58

35

DNA
NI

FIHNL
58

aaaaaagogg ccgegacaat tecgegegega aggeg

210>
211>
212>
213>

220>
223>

<4003

59
36

DYA
NTFA

GI4N2
59

aagaaaagogg ccgoteacty vcegettice agtegg

<210>
Q2LL>
212>
213>

220>
223>

<400>

60
7

PRT
AT

T £ 5 DI 67 5
60

Val Val Ala Pro Pro Ala Pro
1 5

210>
211>
212>
213>

220>
223>

<400>

61
5
PRT

AT

TgAR HMEVIEIS R
61

Pro Ala Pro Ser Pro
1 5

<2105
Q1>
212>
213>

220>
223>

<4002

62
4

PRT
ALF41

TeAE O ME VI BIAr 5
62

Pro Pro Ser Pro

1

210>
<211
212>
213>

220>
223>

<400>

63

4

PRT

ANEFFH

T ZE g by o

63

108

36



CN 103068368 A

F

5 &

56/66 T

[0057]

Pro Pro Ala Pro
i

210> 64

2115 4

£212> PRT
213> A LA

220>
<223  TehEBEETIEL S

<400> 64
Pro Pro Tht Pro
1

<210> 65
911> 4
<2125 PRT

Q213> ATFA

<9920
223> IghBE MBI B &

<400> 65

Pro Pro Gly Pro
1

<210> 66
211> 285
<212> PRT
213> AT

<2905
@23 TEE HEENA T

K220
<221> MISC_FEATURE
€92%> X = ARGERSEKT

<220»
221> mis¢ feature
42225

(1)« (D
<223 Xaan| BUEFER KRR NE R

400> 66
Xaa Pro lle Val Asn Ala Lys
1 5]

Glu Glu Leu Lys Ser Avrg Lei
20

Lew Lys Glu Gln 6lu Ala Leu
35

Pro Trp Asp Arg Val Lys Asp

50 55

Lys Asp Ser Gly Arg Asp Tyr
65 70

Gly Lys Gln Leu Asn Leu Lys

85

Ser Thr Phe Ser Lys Leu Arg

Lys Asp Val Val Asn
10

Asp Thr Leu Ala Gln
25

Gln Thr Val Asp Glu
40

Leu Ala Thr Val Tyr

60

Val Ser Gln Phe Glu
75

Leu Leu Asp Asn Trp
90

Glu GIn Leuw 61y Pro

109

Thr Lys Met
15

Glu Val Ala

30

Pro Pro 6ln
45

Val Asp Val

Gly Ser Ala

Asp Ser Val

95

Yal Thr 6ln

Phe

Leu

Ser

Leu

Leu

80

Thr

Glu
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[0058]

Phe

Ser

Asp

145

Val

His

Arg

Ser

Glu

225

His

Arg

Ser

Trp

Lys

130

Phe

Glu

Glu

Ala

Asp

210

Asn

Len

GlLn

Ala

<2105
<211
<212>
213>

<220>
223>

<220>
221>
<2225
243>

<2207
221>
<2227
<223

220>
221>
<222>
223>

Asp
115

Asp

Gl

Pro

Leu

Arg

195

Glu

Gly

Set

Gly

Leu

275

67
291
PRT

100

Asn Leu

Leu Glu

Lys Lys

Leu Arg
165

Gln Glu
180

Ala His

Let Arg G

Gly Ala

Thtr Leu
245

Léeu Leu
260

Glu Glu

AT

Glu Lys
Glu Val

135

Trp 61ln
150
Ala Glu

Lys Leu

Val Asp

Arg Leu
230
Ser Glu

Pro Val

Tye Thy

105

Glu Thr
120

Lys Ala

Glu Glu

Lew Gln

Ser Pro
185

Ald Leu
200

Leiw Ala

Ala Glu

Lys Ala

Leu Glu

265

Lys Lys
280

Glu

Lys

Met

Glu

170

Leu

Arg

Ala

Ty

Lys

250

Ser

Leun

Gly

Val

Gl

155

Gly

Gly

Thi

Arg

His

2585

Pre

Phe

Asn

110

Leu Arg Gln Glu Met

Gln

140

Leu

Ala

6lu

His

Leu

220

Ala

Ala

Lys

Thy

SNl s- bR YR EE H-BRE AT

MISC
(7).

FEATURE
1)

125

Pro Tyr

Tyr Arg

Arg Gln

Glu Met
190

Leu Ala
205

Glu Ala

Lys Ala

Leu 6lu

Val Ser

270

Gln
285

X =P, GP, SP, PP, GSAP, GSGP, GSSP, GSPP, GGGS, )
GGGES, GGGSGEES, GGGGSEEGES, GGESGEGSEEES, GOEESEEEESHEEES,
GGGSAP, GGGSGP, GGOGSSPHT A —A4>

MISe
(7).«

FEATURE
(7)

X =GGGSPP

MISC
M.

FEATURE
(7)

GGGGSAP, GOGESGP, GGGGSSP, GGGGSPP,
GOGSGGGSAP, GGGSGGGSGP, GGGSGGESSP, GGGSGGOSPP,
GGGSGEESE6GSEP, GGESEGESCEESSP, GOGS66GSCCESPPH AT i —4

Leu Asp

Glu Lys
160

Lys Leu
75

Arg Asp

Pro Tyr

Let Lys

Thr Glu

240

Asp Leu
255

Phe Leu

GGESGEGSEGESAP,

X =GGGGSAP, GGGGSGP, GGGGSSP, GGGGSPP, GGGGSGGGGSAP,
GGGESGRHESEP. GGGGSGEGGSSP, G6GESGGEESPP, GG6GGSGEGGSGGHGSAP,

GGGESEOGESCEEESEP, G6GESEEEESEEE6SSPRIGEEGSCE6GSCEECSPP H HILEAT — 4.

110
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[0059]

<2202
<221
222>
223>

400>

(8).. (8)

Met His Hig Hig

1

Val

Ala

Asp

Val

65

Phe

Asn

Gly

Gly

Val

145

Glu

Gly

Gly

Thr

Pro

Phe

Asn

Glu

50

I'yr

Glu

Trp

Pre

Leu

130

Gla

Leu

Ala

Glu

His

210

Leit

Ala

Ala

Lys

Tht Lys
20

Glu Val
35

Pio Pro

Val Asp

Gly Ser

Asp Ser
100

Val Thr
115

Arg Gln

Pro Tyr

Tyr Avg

Arg Gl
180

Glu Mot
195

Leu Ala

Glu Ala

Lys Ala

Leu Glu

260

Yal Ser
275

misc_feature

His
5
Met
Ala
Gln
Val
Ala
85
Val
Gln
Glu
Leu
Gln
165
Lys
Arg
Pro
Leu
Thr
245

Asp

Phe

His His

Phe Glu

Leu Leu

Ser Pro

55

Leu Lys

70

Leu Gly

Thr Ser

Glu Phe

Met Ser

135

Asp Asp

150

Lys Val

Leu His

Asp Arg

Tyr Ser

Lys G1lu

230

Glu His

Leu Arg

Leu Ser

Xaa

Glu

Lys

40

Tep

Asp

Lys

Th

Trp

120

Lys

Phe

Glu

Gli

Ala

200

Asp

Asn

Leu

Gln

Xaaf] LR RIS A A LR
67

Ile

Léeu

25

Glu

Asp

Ser

Gln

Phe

105

Asp

Asp

Gln

Pro

Leu

185

Arg

Glu

Gly

Ser

Gly
265

Ala Leu

280

111

Val Asn
10

Lys Ser

Glo Gln

Arg ‘Val

Gly Arg
5

Leu Asn
90

Ser Lys

Asn Leu

Leu Glu

Lys Lys
155

Leu Arg
170

Gla Glu

Ala His

Leu Arg

Gly Ala
235

Thr Leu
250

Leu Leu

Glu Glu

Ala

Arg

Ala

Lys

60

Asp

Leu

Leu

Glu

Glu

140

Tep

Ala

Lysg

Val

Gln

220

Arg

Ser

Pro

Tyr

Lys

Leu

Leu

45

Asp

Tyr

Lys

Arg

Lys

125

Val

Gln

Glu

Leu

Asp

205

Arg

Leu

Glu

Val

Thr
285

Lys

Asp

30

Gln

Leu

Val

Leu

Glu

110

Glu

Lys

Glu

Leu

Ser

190

Ala

Leu

Ala

Lys

Leu

270

Lys

Asp
15

Thr
Thi
Ala
Ser
Leu
95

Gln
The
Ala
Glu
Gln
175
Pro
Leu
Ala
Glu
Ala
255

Glu

Lys

Val

Leu

Val

Thr

Gln

80

Asp

Leu

Glu

Lys

Met

160

Glu

Leu

Arg

Ala

Tyr

240

Lys

Ser

Leu
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[0060]

Asn Thr 6ln
290

<210> 68
Q1> 4

<212> PRT
Q13> NTLFEH
920>

<2235 ik

<400> 68
61y Ser Ala Pro
1

9105 69
11> 4

<212> PRT
213> ANILEH

€220
223> F&3k2

<400> 69
Gly Ser Gly Pro
1

210> 70
@Il> 4

<212> PRI
213> AT/PH

<2205
€293> HE3L3

<400> 70
Gly Ser Ser Pre
1

2105 71

211> 4

<2125 PRT
213> AT
<2205

223> ki
400> 71

6ly Ser Pro Pro
1

210> 72
Q1> 4

<212> PRT
213> ATS)

£220>
<223> 423k5

<400> 72
Gly Gly Gly Ser
1

210> ¥3

112
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[0061]

211> &
212> PRT
218> ATH

2205
2235 4346

<400> 73
Gly Gly Gly Gly Ser
1 5

210> T4
211> 8

212> PRT
213y AR

220>
223> T

400> T4

Gly Gly Gly Ser Gly Gly Gly Ser
1 31

210> 75
Q11> 10
£212» PRT
@13 KTFA

Q205
223> L8

<4005 75
Gly 6ly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10

10> 76
<11y 12

9125 PRT
213> KT

20>
223> k9

400> 76
Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Sei
1 5 10

210> 77

<211% 15

212> PRT
@13y AT

£220>
223> k10

<400> 77
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15

210> 78
211> 6

212> PRT
213> ANTFEH

2205
€993y kil

113
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<4002 T8
Gly Gly Gly Ser Ala Pro
1 5

210> 79
211 6

<212> PRT
213>  AIFFF)

L2202
223> k12

<400> 79

Gly Gly Gly Ser 61y Pro
1 5

2105 80
QL B
212> PRT

Q13> AT

220>
223 k13

<400> 80

Gly Gly Gly Ser Ser Pro
1 5

<2105 81
211> 6

<212> PRT
<213 AT

2205
223> 4Eski4

400> 81
Gly Gly Gly Ser Pro Pro
1 )

210> 82

Q11> 7

212> PRT
213> ALFEH

£220>
23> KI5

400> 82
Gly Gly Gly Gly Sewr Ala Pro
L 5

€210% 83
@Iy 7

<2125 PRT
213> ATFEH

<2205
<223 k16

400> 83
Gly Gly Gly Gly Ser Gly Pro
1 b

210> 84

[0062]

114
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[0063]

211>
212>
213>

€220>
223>

<400>

1

€210%
211>
212>
213>

€220>
223>

400>

7
PRT
AL
k1T
84

Gly Gly Gly Gly Ser Ser Pia
5

85

7

PRT
N5
#K18
85

Gly Gly Gly Gly Ser Pro Pro
1 5

<210>
211>
212>
213>

<2202
223>

<400>

Gly Gly Gly Ser

1

210>
Q2112
212>
213>

<2202
223>

400>

Gly Gly Gly Ser Gly Gly Gly Ser Gly Pro
1 5 10

<2102
211>
212>
€213

220>
223>

<400>

Gly Gly Gly Ser Gly Gly Gly Ser Ser Pro
1 5 1

210>
211>
212>
213>

220>
223>

86

10

PRT
ANLFH
#2519
86

87
10

PRT
A5

#2320
87

88
10

PRT
ANTR5
#k2l

88

2

89

10

PRT
ANLFFF

Piske2

115

Gly Gly Gly Ser Ala
5
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[0064]

<400> 89
Gly Gly Gly Sew Gly Glyv Gly Ser Pro Pro
1 5 10

£210> 90
> 14
<212> PRT
213>y N

220>
223> 4Ek28

£400> 90
Gly Gly Gly Ser Gly Gly Gly Ser Gly 6ly Gly Ser Ala: Pro
1 5 10

210> 91
Q1> 14

<212> PRT _
213> ANTFH
220> ,
223> o4
<400> 91

Gly 6ly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Pro
1 5 10

<9105 92

11> 14

<212> PRT
213 ATRE

220>
223> k25

<400 92
Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Ser Pro
1 5 10

<2105 93

211y 14

£212» PRT
213> AT R

<2205
223> 326

400> 93
Gly Gly Gly Ser Gly Gly Gly Sei Gly Gly Gly Ser Pro Pro
1 5 10

218> ‘94
911>y 7

125 PRT
213> AT

920>
993> 4397

<400> 94
Gly Gly Gly Gly Ser Ala Pro
1 5

<210> 95

116
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[0065]

211>
212>
213>

220>
223>

<400>

1

210>
L2112
212>
$213>

€220
223>

400>

7
PRT
AT
#kos
95

Gly Gly Gly Gly Ser Gly Pro
5

96

ﬁRT
AT
#:3k29
96

Gly Gly Gly Gly Ser Ser Pro
1 5

210>
211>
$212>
L213>

220>
223>

<4002

97
7

PRT
AIFEHI
#:3L30
97

6ly Gly Gly Gly Ser Pro Pro
1 H

£210>
<2112
212>
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