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Streptococcus pneumoniae capsular polysaccharides and conjugates thereof

Field of the invention

The invention relates to isolated Streptococcus pneumoniae serotype 15B capsular
polysaccharide and processes for their preparation. The invention also relates to
immunogenic conjugates comprising Streptococcus pneumoniae serotype 15B capsular
polysaccharide covalently linked to a carrier protein, processes for their preparation and

immunogenic compositions and vaccines comprising them.

Background
Streptococcus pneumoniae are Gram-positive, lancet shaped cocci that are usually seen in

pairs (diplococci), but also in short chains or as single cells. They grow readily on blood agar
plates with glistening colonies and display alpha hemolysis unless grown anaerobically
where they show beta hemolysis. The cells of most pneumococcal serotypes have a capsule
which is a polysaccharide coating surrounding each cell. This capsule is a determinant of
virulence in humans, as it interferes with phagocytosis by preventing antibodies from
attaching to the bacterial cells. Currently there are more than 90 known pneumococcal
capsular serotypes identified, with the 23 most common serotypes accounting for
approximately 90% of invasive disease worldwide. As a vaccine, the pneumococcal
polysaccharide coat can confer a reasonable degree of immunity to Streptococcus
pneumoniae in individuals with developed or unimpaired immune systems, but the capsular
polysaccharide conjugated to a suitable carrier protein allows for an immune response in
infants and elderly who are also at most risk for pneumococcal infections.

Since the introduction of the first 7-valent pneumococcal conjugate vaccine (PCV7 or
Prevnar) in 2000, invasive disease from those seven serotypes (4, 6B, 9V, 14, 18C, 19F, and
23F) has nearly disappeared. The addition of serotypes 1, 3, 5, 6A, 7F and 19A in Prevnar
13 further decreased the numbers of invasive pneumococcal disease.

However, the incidence of invasive pneumococcal diseases caused by non-vaccine
serotypes such as Strepfococcus pneumoniae serotypes 15A, 15B and 15C has recently
increased (see for example Beall B. et al, Journal of Clinical Microbiology. 44(3):999-1017,
2006, or Jacobs et Al, Clin Infect Dis. (2008) 47 (11): 1388-1395). None of the currently
marketed pneumococcal vaccine provides an appropriate protection against serotype 158
Streptococcus pneumoniae in human and in particular in children less than 2 years old.
Therefore, there is a need for immunogenic compositions that can be used to induce an
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immune response against serotype 15B Streptococcus pneumoniae. It would also be an
additional benefit if such immunogenic composition could be used to protect subjects against

serotype 15C and/or 15A Streptococcus pneumoniae.

Summary of the invention

In one aspect the present disclosure provides an isolated Streptococcus pneumoniae
serotype 15B capsular polysaccharide having a molecular weight between 5kDa and
500kDa.

In a further aspect, the present disclosure provides an isolated Streptococcus pneumoniae
serotype 15B capsular polysaccharide comprising at least 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 or
0.8, preferably at least 0.6 mM, acetate per mM of said Streptococcus pneumoniae serotype
15B capsular polysaccharide

In a further aspect, the present disclosure provides an isolated Streptococcus pneumoniae
serotype 15B capsular polysaccharide comprising at least 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 or
0.8, preferably at least 0.6 mM glycerol per mM of said Streptococcus pneumoniae serotype
15B capsular polysaccharide.

In a further aspect, the present disclosure provides an immunogenic conjugate comprising an
isolated Streptococcus pneumoniae serotype 15B capsular polysaccharide disclosed herein
covalently linked to a carrier protein. In one aspect, said carrier protein is CRMg7.

In a further aspect, the present disclosure provides an immunogenic composition comprising
an immunogenic conjugate disclosed herein and a physiologically acceptable vehicle. In one
aspect, said immunogenic composition further comprises at least one additional antigen. In
one aspect, said immunogenic composition further comprises an adjuvant.

In a further aspect, the present disclosure provides a vaccine comprising an immunogenic
composition as disclosed herein.

In a further aspect, the present disclosure provides a process for producing an isolated
serotype 15B polysaccharide as disclosed herein, the process comprising the steps of.

(a) preparing a fermentation culture of Streptococcus pneumonia serotype 15B bacterial
cells;

(b) lysing the bacterial cells in said fermentation culture;

(c) purifying Streptococcus pneumoniae serotype 15B capsular polysaccharide from the
fermentation culture; and,

(d) sizing the purified Streptococcus pneumoniae serotype 15B capsular polysaccharide by
high pressure homogenization.



10

15

20

25

30

35

WO 2015/110942 PCT/IB2015/050316

In a further aspect, the present disclosure provides a process for producing an activated
Streptococcus pneumoniae serotype 158 capsular polysaccharide, said process comprising
the step of reacting an isolated Streptococcus pneumoniae serotype 15B capsular
polysaccharide as disclosed herein with an oxidizing agent. In one aspect, the present
disclosure provides an activated serotype 15B capsular ponsaCcharide obtained or
obtainable by the above process.

In a further aspect, the present disclosure provides a process for the preparation of an
immunogenic conjugate comprising Streptococcus pneumoniae serotype 15B capsular
polysaccharide covalently linked to a carrier protein, the process comprising the steps of:

(a) compounding an activated polysaccharide as disclosed herein with a carrier protein;

(b) reacting the compounded, activated polysaccharide and carrier protein with a reducing
agent to form a serotype 15B capsular polysaccharide-carrier protein conjugate. In one
aspect, the present disclosure provides an immunogenic conjugate obtained or obtainable by
the above process.

In a further aspect, the present disclosure provides a method of protecting a subject against
an infection with serotype 15B Streptococcus pneumoniae, the method comprising
administering to a subject an immunogenic amount of the immunogenic composition or the
vaccine disclosed herein. |

In a further aspect, the present disclosure provides a method of treating or preventing a
Streptococcus pneumoniae infection, disease or condition associated with serotype 15A, 15B
and/or 15C Streptococcus pneumoniae in a subject, the method comprising the step of
administering a therapeutically or prophylactically effective amount of an immunogenic

composition or a vaccine disclosed herein.

Brief description of the drawings

Figure 1 - Structure of Pneumococcal Capsular polysaccharide Serotype 15B Repeat Unit

Detailed description of the invention

The present invention may be understood more readily by reference to the following detailed
description of the preferred embodiments of the invention and the Examples included herein.
Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which the invention
pertains. Although any methods and materials similar or equivalent to those described
herein can be used in the practice or testing of the present invention, certain preferred
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methods and materials are described herein. In describing the embodiments and claiming
the invention, certain terminology will be used in accordance with the definitions set out

below.

Definitions

As used herein, the “molecular weight” of a polysaccharide or of a polysaccharide-carrier
protein conjugate refers to molecular weight calculated by size exclusion chromatography
(SEC) combined with multiangle laser light scattering detector (MALLS).

As used herein, the term "free polysaccharide" means a serotype 15B capsular
polysaccharide that is not covalently conjugated to the carrier protein, but is nevertheless
present in the serotype 15B capsular polysaccharide-carrier protein conjugate composition.
The free polysaccharide may be non-covalently associated with (i.e., non-covalently bound
to, adsorbed to, or entrapped in or with) the polysaccharide-carrier protein conjugate.

The percentage of free polysaccharide is measured after the final purification of the serotype
15B capsular polysaccharide-carrier protein conjugate. Preferably it is measured within 4
weeks after the final purification. It is expressed as a percentage of the total polysaccharide
in the sample.

As used herein, the term “serotype 15B polysaccharide” or “serotype 15B capsular
polysaccharide” refers to a Streptococcus pneumoniae serotype 158 capsular
polysaccharide.

As used herein, the term “serotype 15B glycoconjugate” or “serotype 15B conjugate” refers
to an isolated serotype 15B polysaccharide covalently conjugated to a carrier protein.

As used herein, the term “degree of oxidation” (DO) refers to the number of sugar repeat
units per aldehyde group generated when the isolated polysaccharide is activated with an
oxidizing agent. The degree of oxidation of a polysaccharide can be determined using routine
methods known to the man skilled in the art.

As used herein, the term "subject" refers to a mammal, including a human, or to a bird, fish,
reptile, amphibian or any other animal. The term "subject” also includes household pets or
research animals. Non-limiting examples of household pets and research animals include:
dogs, cats, pigs, rabbits, rats, mice, gerbils, hamsters, guinea pigs, ferrets, monkeys, birds,
snakes, lizards, fish, turtles, and frogs. The term "subject" also includes livestock animals.

4
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Non-limiting examples of livestock animals include: alpaca, bison, camel, cattle, deer, pigs,
horses, llamas, mules, donkeys, sheep, goats, rabbits, reindeer, yak, chickens, geese, and

turkeys.
Isolated serotype 15B capsular polysaccharide

As shown in figure 1, the polysaccharide repeating unit of serotype 15B consists of a
branched trisaccharide backbone (one N-acetylglucosamine (Glc,NAc), one galactopyranose
(Gal,) and one glucopyranose (Glc,)) with an aGal,-pGal, disaccharide branch linked to the
C4 hydroxy! group of Glc,NAc. The phosphoglycerol is linked to the C3 hydroxyl group of the
BGal, residue in the disaccharide branch. Serotype 15B capsular polysaccharide is O-
acetylated and the total amount of O-acetylation is approximately 0.8 to 0.9 O-acetyl groups
per polysaccharide repeating unit (see for example C. Jones et Al, Carbohydrate Research,
340 (2005) 403-409). Capsular polysaccharide from serotype 15C serotype has the identical
backbone structure as serotype 15B but lacks the O-acetylation.

The isolated serotype 15B polysaccharide of the invention can be obtained by a process
comprising the steps of:

(a) preparing a fermentation culture of serotype 15B Streptococcus pneumonia bacterial
cells;

(b) lysing the bacterial cells in said fermentation culture;

(c) purifying serotype 15B polysaccharide from the fermentation culture; and,

(d) sizing the purified serotype 15B polysaccharide by high pressure homogenization.

Serotype 15B polysaccharides can be obtained directly from bacteria using isolation
procedures known to one of ordinary skill in the art (see for example methods disclosed u.S.
Patent App. Pub. Nos. 20060228380, 20060228381, 20070184071, 20070184072,
20070231340, and 20080102498 or WO2008118752). In addition, they can be produced
using synthetic protocols.

Serotype 15B Streptococcus pneumoniaée strains may be obtained from established culture
collections (such as for example ATCC deposit strain No ATCC10354 or strain available from
the Streptococcal Reference Laboratory of the Center for disease control and prevention,

Atlanta, GA)) or clinical specimens.
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The bacterial cells are preferably grown in a soy based medium. Following fermentation of
bacterial cells that produce Streptococcus pneumoniae serotype 15B capsular
polysaccharides, the bacterial cells are lysed to produce a cell lysate. The bacterial cells may
be lysed using any lytic agent. A "lytic agent" is any agent that aids in cell wall breakdown
and release of autolysin which causes cellular lysis including, for example, detergents. As
used herein, the term "detergent" refers to any anionic or cationic detergent capable of
inducing lysis of bacterial cells. Representative examples of such detergents for use within
the methods of the present invention include deoxycholate sodium (DOC), N-lauroyl
sarcosine, chenodeoxycholic acid sodium, and saponins.

In one embodiment of the present invention, the lytic agent used for lysing bacterial cells is
DOC. DOC is the sodium salt of the bile acid deoxycholic acid, which is commonly derived
from biological sources such as cows or oxen. DOC activates the LytA protein, which is an
autolysin that is involved in cell wall growth and division in Streptococcus pneumoniae. The
LytA protein has choline binding domains in its C-terminal portion, and mutations of the IytA
gene are known to produce LytA mutants that are resistant to lysis with DOC.

In one embodiment of the present invention, the lytic agent used for lysing bacterial cells is a
non-animal derived lytic agent. Non-animal derived lytic agents for use within the methods of
the present invention include agents from non-animal sources with modes of action similar to
that of DOC (i. e., that affect LytA function and result in lysis of Streptococcus pneumoniae
cells). Such non-animal derived lytic agents include, but are not limited to, analogs of DOC,
surfactants, detergents, and structural analogs of choline. In one embodiment, the non-
animal derived Iytic agent is selected from the group consisting of decanesulfonic acid, tert-
octylphenoxy poly(oxyethylene)ethanols (e.g. Igepal® CA-630, CAS #. 9002-93-1, available
from Sigma Aldrich, St. Louis, MO), octylphenol ethylene oxide condensates (e.g. Triton® X-
100, available from Sigma Aldrich, St. Louis, MO), N-lauroyl sarcosine, N-lauroyl sarcosine
sodium, lauryl iminodipropionate, sodium dodecyl sulfate, chenodeoxycholate,
hyodeoxycholate, glycodeoxycholate, taurodeoxycholate, taurochenodeoxycholate, and
cholate. In another embodiment, the non-animal derived lytic agent is N-lauroyl sarcosine. In
another embodiment, the lytic agent is N-lauroyl sarcosine sodium.

The serotype 15B polysaccharide may then be isolated from the cell lysate using purification
techniques known in the art, including the use of centrifugation, depth filtration, precipitation,
ultra-filtration, treatment with activate carbon, diafiltration and/or column chromatography
(See, for example, U.S. Patent App. Pub. Nos. 20060228380, 20060228381, 20070184071,
20070184072, 20070231340, and 20080102498 or W02008118752). The purified serotype
15B capsular polysaccharide can then be used for the preparation of immunogenic
conjugates.
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Preferably, in order to generate conjugates with advantageous filterability characteristics
and/or yields, sizing of the polysaccharide to a lower molecular weight (MW) range is
performed prior to the conjugation to a carrier protein. Advantageously, the size of the
purified serotype 15B polysaccharide is reduced while preserving critical features of the
structure of the polysaccharide such as for example the presence of O-acetyl groups.
Preferably, the size of the purified serotype 15B polysaccharide is reduced by mechanical

homogenization.

In a preferred embodiment, the size of the purified serotype 15B polysaccharide is reduced
by high pressure homogenization. High pressure homogenization achieves high shear rates
by pumping the process stream through a flow path with sufficiently small dimensions. The
shear rate is increased by using a larger applied homogenization pressure and exposure
time can be increased by recirculating the feed stream through the homogenizer.

The high pressure homogenization process is particularly appropriate for reducing the size of
the purified serotype 15B polysaccharide while preserving the structural features of the
polysaccharide such as the presence of O-acetyl groups.

The isolated serotype 15B capsular polysaccharide obtained by purification of serotype 158
polysaccharide from the Streptococcus pneumoniae lysate and optionally sizing of the
purified polysaccharide can be characterized by different parameters including for example
the molecular weight, the mM of glycerol per mM of said serotype 15B capsular
polysaccharide or the mM of acetate per mM of said serotype 15B capsular polysaccharide.

The degree of O-acetylation of the polysaccharide can be determined by any method known
in the art, for example, by proton NMR (see for example Lemercinier and Jones (1996)
Carbohydrate Research 296; 83-96, Jones and Lemercinier (2002) J. Pharmaceutical and
Biomedical Analysis 30; 1233-1247, WO 05/033148 or WOO00/56357). Another commonly
used method is described in Hestrin (1949) J. Biol. Chem. 180; 249-261. Preferably, the
presence of O-acetyl groups is determined by ion-HPLC analysis.

The presence of O-acetyl in a purified, isolated or activated serotype 158 capsular
polysaccharide or in a serotype 15B polysaccharide-carrier protein conjugate is expressed as
the number of mM of acetate per mM of said polysaccharide or as the number of O-acetyl

group per polysaccharide repeating unit.
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The presence of glycerolphosphate side chains can be determined by measurement of
glycerol using high performance anion exchange chromatography with pulsed amperometric
detection (HPAEC-PAD) after its release by treatment of the polysaccharide with hydrofluoric
acid (HF). The presence of glycerol in a purified, isolated or activated serotype 15B
polysaccharide or in a serotype 15B polysaccharide-carrier protein conjugate is expressed as
the number of mM of glycerol per mM of serotype 15B polysaccharide.

The isolated serotype 15B capsular polysaccharide can also be produced syntheticaily using

methods known to the man skilled in the art.

In a preferred embodiment, the isolated serotype 15B capsular polysaccharide has a
molecular weight between 5 and 500kDa, 50 and 500 kDa, 50 and 450kDa, 100 and 400kDa,
100 and 350 kDa. In a preferred embodiment, the isolated serotype 15B capsular
polysaccharide has a molecular weight between 100 and 350kDa. In a preferred
embodiment, the isolated serotype 15B capsular polysaccharide has a molecular weight
between 100 and 300kDa. In a preferred embodiment, the isolated serotype 15B capsular
polysaccharide has a molecular weight between 150 and 300kDa.

In a preferred embodiment, the isolated serotype 15B capsular polysaccharide comprises at
least 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 or 0.8 mM acetate per mM of said serotype 15B capsular
polysaccharide. In a preferred embodiment, the isolated serotype 15B capsular
polysaccharide comprises at least 0.5, 0.6 or 0.7 mM acetate per mM of said serotype 15B
capsular polysaccharide. In a preferred embodiment, the isolated serotype 158 capsular
polysaccharide comprises at least 0.6 mM acetate per mM of said serotype 15B capsular
polysaccharide. In a preferred embodiment, the isolated serotype 158 capsular
polysaccharide comprises at least 0.7 mM acetate per mM of said serotype 15B capsular
polysaccharide. In a preferred embodiment, the presence of O-acetyl groups is determined
by ion-HPLC analysis.

In a preferred embodiment, the isolated serotype 15B capsular polysaccharide comprises at
least 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 or 0.8 mM glycerol per mM of said serotype 15B capsular
polysaccharide. In a preferred embodiment, the isolated serotype 15B capsular
polysaccharide comprises at least 0.5, 0.6 or 0.7 mM glycerol per mM of said serotype 15B
capsular polysaccharide. In a preferred embodiment, the isolated serotype 15B capsular
polysaccharide comprises at least 0.6 mM glycerol per mM of said serotype 15B capsular
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polysaccharide. In a preferred embodiment, the isolated serotype 15B capsular
polysaccharide comprises at least 0.7 mM glycerol per mM of said serotype 15B capsular

polysaccharide.

In a preferred embodiment, the isolated serotype 15B capsular polysaccharide has a
molecular weight between 100 and 350 kDa, preferably 150 and 350kDa, and comprises at
least 0.6 mM acetate per mM of said serotype 15B capsular polysaccharide.

In a preferred embodiment, the isolated serotype 15B capsular polysaccharide has a
molecular weight between 100 and 350 kDa, preferably 150 and 350kDa, and comprises at
least 0.6 mM glycerol per mM of said serotype 15B capsular polysaccharide.

In a preferred embodiment, the isolated serotype 15B capsular polysaccharide comprises at
least 0.6 mM acetate per mM of said serotype 15B capsular polysaccharide and at least 0.6
mM glycerol per mM of said serotype 15B capsular polysaccharide.

In a preferred embodiment, the isolated serotype 15B capsular polysaccharide has a
molecular weight between 100 and 350 kDa, preferably 150 and 350kDa, and comprises at
least 0.6 mM acetate per mM of said serotype 15B capsular polysaccharide and at least 0.6

mM glycerol per mM of said serotype 15B capsular polysaccharide.
Serotype 15B capsular polysaccharide-carrier protein conjugate

The isolated serotype 15B capsular polysaccharide may be conjugated to a carrier protein to
obtain an immunogenic conjugate. The isolated polysaccharide can be conjugated to the
carrier protein by methods known to the skilled person (See, for example, U.S. Patent App.
Pub. Nos. 20060228380, 20070184071, 20070184072, 20070231340 or WO2011/100151).

In an embodiment, the polysaccharide may be activated with 1-cyano-4-dimethylamino
pyridinium tetrafluoroborate (CDAP) to form a cyanate ester. The activated polysaccharide
may be coupled directly or via a spacer (linker) group to an amino group on the carrier
protein. For example, the spacer could be cystamine or cysteamine to give a thiolated
polysaccharide which could be coupled to the carrier via a thioether linkage obtained after
reaction with a maleimide-activated carrier protein (for example using GMBS) or a
haloacetylated carrier protein (for example using iodoacetimide or N-succinimidyl
bromoacetate or SIAB, or SIA, or SBAP). Preferably, the cyanate ester (optionally made by
CDAP chemistry) is coupled with hexane diamine or adipic acid dihydrazide (ADH) and the

9
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amino-derivatised saccharide is conjugated to the carrier protein using carbodiimide (e.g.
EDAC or EDC) chemistry via a carboxyl group on the protein carrier. Such conjugates are
described for example in W093/15760, WO 95/08348 and WO 96129094.

Other suitable techniques use carbodiimides, hydrazides, active esters, norborane, p-
nitrobenzoic acid, N-hydroxysuccinimide, S--NHS, EDC, TSTU. Many are described in
International Patent Application Publication No. WO 98/42721. Conjugation may involve a
carbonyl! linker which may be formed by reaction of a free hydroxyl group of the saccharide
with CDI (See Bethell et al, 1979,1. Biol. Chern. 254:2572-4; Hearn et al., 1981, J.
Chromatogr.218:509-18) followed by reaction with a protein to form a carbamate linkage.
This may involve reduction of the anomeric terminus to a primary hydroxyl group, optional
protection/deprotection of the primary hydroxyl group, reaction of the primary hydroxyl group
with CDI to form a CDI carbamate intermediate and coupling the CDI carbamate intermediate

with an amino group on a protein.

In a preferred embodiment, the isolated serotype 15B capsular polysaccharide is conjugated
to the carrier protein by reductive amination. Reductive amination involves activation of the
polysaccharide by oxidation and conjugation of the activated polysaccharide to a protein
carrier by reduction.

Activation of serotype 158 capsular polysaccharide

An activated serotype 15B capsular polysaccharide is obtained by reacting an isolated
serotype 15B capsular polysaccharide with an oxidizing agent. For example, said activated
serotype 15B capsular polysaccharide can be obtained by a process comprising the following
steps:

(a) preparing a fermentation culture of serotype 15B Streptococcus pneumonia bacterial
cells;

(b) lysing the bacterial celis in said fermentation culture;

(c) purifying serotype 15B polysaccharide from the fermentation culture;

(d) sizing the purified serotype 15B polysaccharide by high pressure homogenization.

(e) reacting the sized serotype 15B polysaccharide with an oxidizing agent.

in a preferred embodiment, the concentration of isolated serotype 15B capsular

polysaccharide which is reacted with an oxidizing agent is between 0.1 and 10 mg/mL, 0.5
and 5 mg/mL, 1 and 3 mg/mL, or about 2 mg/mL.

10
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In a preferred embodiment, the oxidizing agent is periodate. The periodate oxidises vicinal
hydroxyl groups to form carbonyl! or aldehyde groups and causes cleavage of a C-C bond.
The term 'periodate’ includes both periodate and periodic acid. This term also includes both
metaperiodate (IO4’) and orthoperiodate (I06%). The term 'periodate’ also includes the various
salts of periodate including sodium periodate and potassium periodate. In a preferred
embodiment, the oxidizing agent is sodium periodate. In a preferred embodiment the
periodate used for the oxidation of serotype 15B capsular polysaccharide is metaperiodate.
In a preferred embodiment the periodate used for the oxidation of serotype 15B capsular
polysaccharide is sodium metaperiodate.

In a preferred embodiment, the polysaccharide is reacted with 0.01 to 10, 0.05t0 5, 0.1 to 1,
0.5t0 1, 0.7 to 0.8, 0.05 to 0.5, 0.1 to 0.3 molar equivalent of oxidizing agent. In a preferred
embodiment, the polysaccharide is reacted with about 0.1, 0.15, 0.2, 0.25, 0.3, 0.35, 0.4,
0.45, 0.5, 0.55, 0.6, 0.65, 0.7, 0.75, 0.8, 0.85, 0.9, 0.95 molar equivalent of oxidizing agent.
In a preferred embodiment, the polysaccharide is reacted with about 0.15 molar equivalent of
oxidizing agent. in a preferred embodiment, the polysaccharide is reacted with about 0.25
molar equivalent of oxidizing agent. In a preferred embodiment, the polysaccharide is
reacted with about 0.5 molar equivalent of oxidizing agent. In a preferred embodiment, the
polysaccharide is reacted with about 0.6 molar equivalent of oxidizing agent. In a preferred
embodiment, the polysaccharide is reacted with about 0.7 molar equivalent of oxidizing

agent.

In a preferred embodiment, the duration of the reaction is between 1 and 50, 10 and 30, 15
and 20, 15 and 17 hours or about 16 hours.

In a preferred embodiment, the temperature of the reaction is maintained between 15 and
45°C, 15 and 30°C, 20 and 25°C. in a preferred embodiment, the temperature of the reaction

is maintained at about 23°C.

In a preferred embodiment, the oxidation reaction is carried out in a buffer selected from
sodium phosphate, potassium phosphate, 2-(N-morpholino)ethanesulfonic acid (MES) or Bis-
Tris. In a preferred embodiment, the buffer is potassium phosphate.

In a preferred embodiment, the buffer has a concentration of between 1 and 500 mM, 1 and

300mM, 50 and 200mM. In a preferred embodiment the buffer has a concentration of about
100mM.
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In a preferred embodiment, the oxidation reaction is carried out at a pH between 4 and 8, 5
and 7, 5.5 and 6.5. In a preferred embodiment, the pH is about 6.

In preferred embodiment, the activated serotype 15B capsular polysaccharide is obtained by
reacting 0.5 to 5 mg/mL of isolated serotype 15B capsular polysaccharide with 0.2 to 0.3
molar equivalent of periodate at a temperature between 20 and 25°C.

In a preferred embodiment, the activated serotype 15B capsular polysaccharide is purified.
The activated serotype 15B capsular polysaccharide is purified according to methods known
to the man skilled in the art such as gel permeation chromatography (GPC), dialysis or
ultrafiltration/diafiltration. For example, the activated capsular polysaccharide is purified by

concentration and diafiltration using an ultrafiltration device.

In a preferred embodiment, the invention relates to an activated serotype 15B capsular
polysaccharide obtained or obtainable by the above disclosed process.

In a preferred embodiment, the degree of oxidation of the activated serotype 15B capsular
polysaccharide is between 2 and 20, 2 and 15, 2 and 10, 2 and 5, 5 and 20, 5 and 15, 5 and
10, 10 and 20, 10 and 15, 15 and 20. In a preferred embodiment the degree of oxidation of
the activated serotype 15B capsular polysaccharide is between 2 and 10, 4 and 8, 4 and 6, 6
and 8, 6 and 12, 8 and 12, 9 and 11, 10 and 16, 12 and 16, 14 and 18, 16 and 20, 16 and 18,
or 18 and 20.

In a preferred embodiment, the activated serotype 15B capsular polysaccharide has a
molecular weight between 5 and 500kDa, 50 and 500 kDa, 50 and 450kDa, 100 and 400kDa,
100 and 350 kDa. In a preferred embodiment, the activated serotype 15B capsular
polysaccharide has a molecular weight between 100 and 350kDa. In a preferred
embodiment, the activated serotype 15B capsular polysaccharide has a molecular weight
between 100 and 300kDa. In a preferred embodiment, the activated serotype 15B capsular
polysaccharide has a molecular weight between 150 and 300kDa. In a preferred
embodiment, the activated serotype 15B capsular polysaccharide has a molecular weight
between 100 and 250kDa.

In a preferred embodiment, the activated serotype 15B capsular polysaccharide comprises at
least 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 or 0.8 mM acetate per mM of said serotype 15B capsular
polysaccharide. In a preferred embodiment, the activated serotype 15B capsular
polysaccharide comprises at least 0.5, 0.6 or 0.7 mM acetate per mM of said serotype 15B
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capsular polysaccharide. In a preferred embodiment, the activated serotype 15B capsular
polysaccharide comprises at least 0.6 mM acetate per mM of said serotype 15B capsular
polysaccharide. In a preferred embodiment, the activated serotype 15B capsular
polysaccharide comprises at least 0.7 mM acetate per mM of said serotype 15B capsular
polysaccharide. In a preferred embodiment, the presence of O-acetyl groups is determined
by ion-HPLC analysis.

In a preferred embodiment, the activated serotype 15B capsular polysaccharide comprises at
least 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 or 0.8 mM glycerol per mM of said serotype 15B capsular
polysaccharide. In a preferred embodiment, the activated serotype 15B capsular
polysaccharide comprises at least 0.5, 0.6 or 0.7 mM glycerol per mM of said serotype 15B
capsular polysaccharide. In a preferred embodiment, the activated serotype 15B capsular
polysaccharide comprises at least 0.6 mM glycerol per mM of said serotype 15B capsular
polysaccharide. In a preferred embodiment, the activated serotype 15B capsular
polysaccharide comprises at least 0.7 mM glycerol per mM of said serotype 15B capsular
polysaccharide.

In a preferred embodiment, the activated serotype 15B capsular polysaccharide has a
molecular weight between 100 and 250 kDa and comprises at least 0.6 mM acetate per mM

of said serotype 15B capsular polysaccharide.

In a preferred embodiment, the activated serotype 15B capsular polysaccharide has a
molecular weight between 100 and 250 kDa and comprises at least 0.6 mM glycerol per mM
of said serotype 15B capsular polysaccharide.

In a preferred embodiment, the activated serotype 15B capsular polysaccharide comprises at
least 0.6 mM acetate per mM of said serotype 15B capsular polysaccharide and at least 0.6

mM glycerol per mM of said serotype 15B capsular polysaccharide.

In a preferred embodiment, the activated serotype 15B capsular polysaccharide has a
molecular weight between 100 and 250 kDa and comprises at least 0.6 mM acetate per mM
of said serotype 15B capsular polysaccharide and at least 0.6 mM glycerol per mM of said
serotype 15B capsular polysaccharide.

In an embodiment, the activated serotype 15B capsular polysaccharide is lyophilized,
optionally in the presence of cryoprotectantllyoprotectant. In an embodiment, said
cryoprotectant/lyoprotectant is a saccharide. In a preferred embodiment, the saccharide is
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selected from sucrose, trehalose, raffinose, stachyose, melezitose, dextran, mannitol, lactitol
and palatinit. In a preferred embodiment, the saccharide is sucrose. The lyophilized activated
capsular polysaccharide can then be compounded with a solution comprising the carrier
protein.

In another embodiment, the activated serotype 15B capsular polysaccharide is compounded
with the carrier protein and lyophilized optionally in the presence of
cryoprotectant/lyoprotectant. In an embodiment, said cryoprotectant/lyoprotectant is a
saccharide. In a preferred embodiment, the saccharide is selected from sucrose, trehalose,
raffinose, stachyose, melezitose, dextran, mannitol, lactitol and palatinit. In a preferred
embodiment, the saccharide is sucrose. The co-lyophilized polysaccharide and carrier
protein can then be resuspended in solution and reacted with a reducing agent.

In an embodiment, the invention relates to a lyophilized activated serotype 15B capsular
polysaccharide.

In an embodiment the invention relates to the co-lyophilized activated serotype 15B capsular
polysaccharide and protein carrier. In a preferred embodiment, the protein carrier is CRMg7.

Conjugation of activated serotype 15B capsular polysaccharide with a carrier protein

The activated serotype 15B capsular polysaccharide can be conjugated to a carrier protein
by a process comprising the step of:

(a) compounding the activated serotype 15B capsular polysaccharide with a carrier protein,
and,

(b) reacting the compounded activated serotype 15B capsular polysaccharide and carrier
protein with a reducing agent to form a serotype 15B capsular polysaccharide-carrier protein

conjugate.

The conjugation of activated serotype 15B capsular polysaccharide with a protein carrier by
reductive amination in dimethylsulfoxide (DMSQ) is suitable to preserve the O-acetyl content
of the polysaccharide as compared for example to reductive amination in aqueous solution
where the level of O-acetylation of the polysaccharide is significantly reduced. In a preferred
embodiment, step (a) and step (b) are carried out in DMSO.

In a preferred embodiment, step (a) comprises dissolving lyophilized serotype 15B capsular
polysaccharide in a solution comprising a carrier protein and DMSO. In a preferred
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embodiment, step (a) comprises dissolving co-lyophilized serotype 15B capsular

polysaccharide and carrier protein in DMSO.

When steps (a) and (b) are carried out in aqueous solution, steps (a) and (b) are carried out
in a buffer, preferably selected from PBS, MES, HEPES, Bis-tris, ADA, PIPES. MOPSO,
BES, MOPS, DIPSO, MOBS, HEPPSO, POPSOQ, TEA, EPPS, Bicine or HEPB, at a pH
between 6.0 and 8.5, 7 and 8 or 7 and 7.5. In a preferred embodiment the buffer is PBS. In a
preferred embodiment the pH is about 7.3.

In a preferred embodiment, the concentration of activated serotype 15B capsular
polysaccharide in step (b) is between 0.1 and 10 mg/mL, 0.5 and 5 mg/mL, 0.5 and 2 mg/mL.
In a preferred embodiment, the concentration of activated serotype 15B capsular
polysaccharide in step (b) is about 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1, 1.1, 1.2, 1.3,
14,15 /16,17,18,19,2,21,22,23,24,25,2.6,2.7,2.8,2.9 or 3mg/mL.

In a preferred embodiment the initial input ratio (weight by weight) of activated serotype 15B
capsular polysaccharide to carrier protein is between 5:1 and 0.1:1, 2:1 and 0.1:1, 2:1 and
1:1,1.5:1 and 1:1, 0.1:1 and 1:1, 0.3:1 and 1:1, 0.6:1 and 1:1.

In a preferred embodiment the initial input ratio of activated serotype 15B capsular
polysaccharide to carrier protein is about 0.6:1 to 1.5:1, preferably 0.6:1 to 1:1. Such initial
input ratio is particularly suitable to obtain low levels of free polysaccharide in the

immunogenic conjugate.

In a preferred embodiment the initial input ratio of activated serotype 15B capsular
polysaccharide to carrier protein is about 0.4:1, 0.5:1, 0.6:1, 0.7:1, 0.8:1, 0.9:1, 1.1, 1.1:1,
1.2:1,1.3:11,1.4:1,1.5:1,1.6:1, 1.7:1, 1.8:1, 1.9:1 or 2:1.

In an embodiment, the reducing agent is sodium cyanoborohydride, sodium
triacetoxyborohydride, sodium or zinc borohydride in the presence of Bronsted or Lewis
acids, amine boranes such as pyridine borane, 2-Picoline Borane, 2,6-diborane-methanol,
dimethylamine-borane, t-BuMe'PrN-BH;,  benzylamine-BH; or 5-ethyl-2-methylpyridine
borane (PEMB). In a preferred embodiment, the reducing agent is sodium cyanoborohydride.
In a preferred embodiment, the reducing agent is sodium 2-Picoline Borane.

In a preferred embodiment, the quantity of reducing agent used in step (b) is between about
0.1 and 10 molar equivalents, 0.5 and 5 molar equivalents, 1 and 2 molar equivalents. In a

15



10

15

20

25

30

35

WO 2015/110942 PCT/IB2015/050316

preferred embodiment, the quantity of reducing agent used in step (b) is about 1, 1.1, 1.2,
1.3,1.4,15,616, 1.7, 1.8, 1.9 or 2 molar equivalents.

In a preferred embodiment, the duration of step (b) is between 1 and 60 hours, 10 and 50
hours, 40 and 50 hours; 42 and 46 hours. In a preferred embodiment, the duration of step (b)

is about 44 hours.

In a preferred embodiment, the temperature of the reaction in step (b) is maintained between
10 and 40°C, 15 and 30°C or 20 and 26°C. In a preferred embodiment, the temperature of
the reaction in step (b) is maintained at about 23°C.

In a preferred embodiment, the process for the preparation of an immunogenic conjugate
comprising Streptococcus pneumoniae serotype 15B capsular polysaccharide covalently
linked to a carrier protein further comprises a step (step (c)) of capping unreacted aldehyde
(quenching) by addition of NaBH.,.

In a preferred embodiment, the quantity of NaBH, used in step (c) is between 0.1 and 10
molar equivalents, 0.5 and 5 molar equivalent 1 and 3 molar equivalents. In a preferred
embodiment, the quantity of NaBH, used in step (¢) is about 2 molar equivalents.

In a preferred embodiment, the duration of step (c) is between 0.1 and 10 hours, 0.5 and 5
hours, 2 and 4 hours. In a preferred embodiment, the duration of step (c) is about 3 hours.

In a preferred embodiment, the temperature of the reaction in step (c) is maintained between
15 and 45°C, 15 and 30°C or 20 and 26°C. In a preferred embodiment, the temperature of
the reaction in step (c) is maintained at about 23°C.

In a preferred embodiment the yield of the conjugation step (step b) is greater than 50%,
55%, 60%, 65%, 70%, 75%, 80%, 85% or 90%. In a preferred embodiment the yield of the
conjugation step (step b) is greater than 60%. In a preferred embodiment the yield of the
conjugation step (step b) is greater than 70%. The vyield is the amount of serotype 158
polysaccharide in the conjugate x100 / amount of activated polysaccharide used in the

conjugation step.

In a preferred embodiment, the process for the preparation of an immunogenic conjugate
comprising Streptococcus pneumoniae serotype 15B capsular polysaccharide covalently
linked to a carrier protein comprises the steps of:
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(a) preparing a fermentation culture of serotype 15B Streptococcus pneumonia bacterial
cells:

(b) lysing the bacterial cells in said fermentation culture;

(c) purifying serotype 158 polysaccharide from the fermentation culture;

(d) sizing the purified serotype 15B polysaccharide by high pressure homogenization;

(e) reacting the sized serotype 15B polysaccharide with an oxidizing agent;

(f) compounding the activated serotype 15B polysaccharide with a carrier protein, and,

(g) reacting the compounded activated serotype 15B polysaccharide and carrier protein with
a reducing agent to form a serotype 15B polysaccharide-carrier protein conjugate; and,

(h) capping unréacted aldehyde (quenching) by addition of NaBHj.

In a preferred embodiment the yield of the conjugation step (step g) of the above process is
greater than 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85% or 90%. In a preferred
embodiment the yield of the conjugation step (step g) is greater than 60%. In a preferred
embodiment the yield of the conjugation step (step g) is greater than 70%. The yield is the
amount of serotype 15B polysaccharide in the conjugate x100) / amount of activated

polysaccharide used in the conjugation step.

After conjugation of the serotype 15B capsular polysaccharide to the carrier protein, the
polysaccharide-protein conjugate can be purified (enriched with respect to the amount of
polysaccharide-protein conjugate) by a variety of techniques known to the skilled person.
These techniques include dialysis, concentration/diafiltration operations, tangential flow
filtration, precipitation/elution, column chromatography (DEAE or hydrophobic interaction

chromatography), and depth filtration.

In a preferred embodiment the carrier protein is non-toxic and non-reactogenic and
obtainable in sufficient amount and purity. Carrier proteins should be amenable to standard

conjugation procedures.

In a preferred embodiment, the activated serotype 15B capsular polysaccharide is
conjugated to a carrier protein which is selected in the group consisiting of. DT (Diphtheria
toxin), TT (tetanus toxid) or fragment C of TT, CRM,g; (a nontoxic but antigenically identical
variant of diphtheria toxin) other DT point mutants, such as CRM176, CRM228, CRM 45
(Uchida et al J. Biol. Chem. 218; 3838-3844, 1973); CRM 9, CRM102, CRM 103 and
CRM107 and other mutations described by Nicholls and Youle in Genetically Engineered
Toxins, Ed: Frankel, Maecel Dekker Inc, 1992; deletion or mutation of Glu-148 to Asp, GIn or
Ser and/or Ala 158 to Gly and other mutations disclosed in US 4709017 or US 4950740,
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mutation of at least one or more residues Lys 516, Lys 526, Phe 530 and/or Lys 534 and
other mutations disclosed in US 5917017 or US 6455673, or fragment disclosed in US
5843711, pneumococcal pneumolysin (Kuo et al (1995) Infect Immun 63; 2706-13) including
ply detoxified in some fashion for example dPLY-GMBS (WO 04081515,
PCT/EP2005/010258) or dPLY-formol, PhtX, including PhtA, PhtB, PhtD, PhtE (sequences
of PhtA, PhtB, PhtD or PhtE are disclosed in WO 00/37105 or WO 00/39299) and fusions of
Pht proteins for example PhtDE fusions, PhtBE fusions, Pht A-E (WO 01/98334, WO
03/54007, W02009/000826), OMPC (meningococcal outer membrane protein - usually
extracted from N.meningitidis serogroup B - EP0372501 ), PorB (from N. meningitidis), PD
(Haemophilus influenza protein D - see, e.g., EP 0 594 610 B), or immunologically functional
equivalents thereof, synthetic peptides (EP0378881 , EP0427347), heat shock proteins (WO
93/17712, WO 94/03208), pertussis proteins (WO 98/58668, EP0471 177), cytokines,
lymphokines, growth factors or hormones (WO10 91/01146), artificial proteins comprising
multiple human CD4+ T cell epitopes from various pathogen derived antigens (Falugi et al
(2001 ) Eur J Immunol 31 ; 3816-3824) such as N19 protein (Baraldoi et al (2004) Infect
Immun 72; 4884-7) pneumococcal surface protein PspA (WO 02/091998), iron uptake
proteins (WO 01/72337), toxin A or B of C. difficile (WO 00/61761 ). In an embodiment, the
activated serotype 15B capsular polysaccharide is conjugated to DT (Diphtheria toxoid). In
another embodiment, the activated serotype 15B capsular polysaccharide is conjugated to
TT (tetanus toxid). In another embodiment, the activated serotype 15B capsular
polysaccharide is conjugated to fragment C of TT. In another embodiment, the activated
serotype 15B capsular polysaccharide is conjugated to PD (Haemophilus influenza protein D
- see, e.g., EP 0594 610 B).

In a preferred embodiment, the activated serotype 15B capsular polysaccharide of the
invention is conjugated to CRM;q; protein. The CRM;q; protein is & nontoxic form of
diphtheria toxin but is immunologically indistinguishable from the diphtheria toxin. CRM1g7 is
produced by C. diphtheriae infected by the nontoxigenic phage B197' created by
nitrosoguanidine mutagenesis of the toxigenic corynephage beta (Uchida, T. et al. 1971,
Nature New Biology 233:8-11). CRMg7 is purified through ultrafiltration, ammonium sulfate
precipitation, and ion-exchange chromatography. The CRM;q; protein has the same
molecular weight as the diphtheria toxin but differs therefrom by a single base change
(guanine to adenine) in the structural gene. This single base change causes an amino acid
substitution glutamic acid for glycine) in the mature protein and eliminates the toxic
properties of diphtheria toxin. The CRM;g; protein is a safe and effective T-cell dependent
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carrier for saccharides. Further details about CRMyg; and production thereof can be found
e.g. in US 5,614,382,

In an embodiment, the invention relate to an immunogenic conjugate comprising
Streptococcus pneumoniae serotype 15B capsular polysaccharide covalently linked to a
carrier protein. In an embodiment, the invention relate to an immunogenic conjugate
comprising Streptococcus pneumoniae serotype 15B capsular polysaccharide covalently
linked to a carrier protein by reductive amination. In an embodiment, the invention relate to
an immunogenic conjugate comprising Streptococcus pneumoniae serotype 15B capsular
polysaccharide covalently linked to a carrier protein by reductive amination in DMSO. In a
preferred embodiment, the carrier protein is CRM;g7. In a preferred embodiment, the
polysaccharide is an isolated serotype 15B capsular polysaccharide as defined herein. In a
preferred embodiment, the polysaccharide is an isolated serotype 15B capsular
polysaccharide as defined herein which has been sized by high pressure homogenization.

In a preferred embodiment, the immunogenic conjugate comprises less than about 50, 45,
40, 35, 30, 25, 20 or 15% of free serotype 15B capsular polysaccharide compared to the total
amount of serotype 15B capsular polysaccharide. In a preferred embodiment the
immunogenic conjugate comprises less than about 25% of free serotype 15B capsular
polysaccharide compared to the total amount of serotype 15B capsular polysaccharide. In a
preferred embodiment the immunogenic conjugate comprises less than about 20% of free
serotype 15B capsular polysaccharide compared to the total amount of serotype 15B
capsular polysaccharide. In a preferred embodiment the immunogenic conjugate comprises
less than about 15% of free serotype 15B capsular polysaccharide compared to the total

amount of serotype 15B capsular polysaccharide.

In a preferred embodiment, the immunogenic conjugate has a molecular weight between
3000 and 20000kDa; 5000 and 10000kDa; 5000 and 20000kDa; 8000 and 20000kDa; 8000
and 16000 KDa; or 10000 and 16000 KDa. The molecular weight of the immunogenic
conjugate is measured by SEC-MALLS.

in a preferred embodiment, the ratio (weight by weight) of serotype 15B capsular
polysaccharide to carrier protein in the conjugate is between 0.5 and 3. In a preferred
embodiment, the ratio of serotype 15B capsular polysaccharide to carrier protein in the
conjugate is between 0.4 and 2, 0.5and 2, 0.5 and 1.5, 0.5 and 1, 1 and 1.5, 1 and 2. Ina
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preferred embodiment, the ratio of serotype 15B capsular polysaccharide to carrier protein in
the conjugate is between 0.7 and 0.9.

Size exclusion chromatography media (CL-4B) can be used to determine the relative
molecular size distribution of the conjugate. Size Exclusion Chromatography (SEC) is used in
gravity fed columns to profile the molecular size distribution of conjugates. Large molecules
excluded from the pores in the media elute more quickly than small molecules. Fraction
collectors are used to collect the column eluate. The fractions are tested colorimetrically by
saccharide assay. For the determination of Kd, columns are calibrated to establish the
fraction at which molecules are fully excluded (Vo), (Kd=0), and the fraction representing the
maximum retention (Vi), (Kd=1). The fraction at which a specified sample attribute is
reached (V,), is related to Kd by the expression, Kd = (Ve - Vo)/ (Vi - Vo).

In a preferred embodiment, at least 20% of the immunogenic conjugate has a Kd below or
equal to 0.3 in a CL-4B column. In a preferred embodiment, at least 30% of the immunogenic
conjugate has a Kd below or equal to 0.3 in a CL-4B column. In a preferred embodiment, at
least 40% of the immunogenic conjugate has a Kd below or equal to 0.3 in a CL-4B column.
In a preferred embodiment, at least 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, or
85% of the immunogenic conjugate has a Kd below or equal to 0.3 in a CL-4B column. In a
preferred embodiment, at least 60% of the immunogenic conjugate has a Kd below or equal
to 0.3 in a CL-4B column. In a preferred embodiment, at least 70% of the immunogenic
conjugate has a Kd below or equal to 0.3 in a CL-4B column.

In a preferred embodiment, between 40% and 90% of the serotype 15B immunogenic
conjugate has a Kd below or equal to 0.3 in a CL-4B column. In a preferred embodiment,
between 50% and 90% of the serotype 15B immunogenic conjugate has a Kd below or equal
to 0.3 in a CL-4B column. In a preferred embodiment, between 65% and 80% of the serotype
15B immunogenic conjugate has a Kd below or equal to 0.3 in a CL-4B column.

In a preferred embodiment, the immunogenic conjugate comprises at least 0.1, 0.2, 0.3, 0.4,
0.5, 0.6, 0.7 or 0.8 mM acetate per mM serotype 15B capsular polysaccharide. In a preferred
embodiment, the immunogenic conjugate comprises at least 0.5, 0.6 or 0.7 mM acetate per
mM serotype 15B capsular polysaccharide. In a preferred embodiment, the immunogenic
conjugate comprises at least 0.6 mM acetate per mM serotype 15B capsular polysaccharide.
In a preferred embodiment, the immunogenic conjugate comprises at least 0.7 mM acetate
per mM serotype 15B capsular polysaccharide. In a preferred embodiment, the presence of
O-acetyl groups is determined by ion-HPLC analysis.
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In a preferred embodiment, the ratio of mM acetate per mM serotype 15B capsular
polysaccharide in the immunogenic conjugate to mM acetate per mM serotype 158 capsular
polysaccharide in the isolated polysaccharide is at least 0.6, 0.65, 0.7, 0.75, 0.8, 0.85, 0.9, or
0.95. In a preferred embodiment, the ratio of mM acetate per mM serotype 15B capsular
polysaccharide in the immunogenic conjugate to mM acetate per mM serotype 15B capsular
polysaccharide in the isolated polysaccharide is at least 0.7. In a preferred embodiment, the
ratio of mM acetate per mM serotype 15B capsular polysaccharide in the immunogenic
conjugate to mM acetate per mM serotype 15B capsular polysaccharide in the isolated
polysaccharide is at least 0.9. In a preferred embodiment, the presence of O-acetyl groups is
determined by ion-HPLC analysis.

In a preferred embodiment, the ratio of mM acetate per mM serotype 15B capsular
polysaccharide in the immunogenic conjugate to mM acetate per mM serotype 15B capsular
polysaccharide in the activated polysaccharide is at least 0.6, 0.65, 0.7, 0.75, 0.8, 0.85, 0.9,
or 0.95. In a preferred embodiment, the ratio of mM acetate per mM serotype 15B capsular
polysaccharide in the immunogenic conjugate to mM acetate per mM serotype 15B capsular
polysaccharide in the activated polysaccharide is at least 0.7. In a preferred embodiment, the
ratio of mM acetate per mM serotype 15B capsular polysaccharide in the immunogenic
conjugate to mM acetate per mM serotype 15B capsular polysaccharide in the activated
polysaccharide is at least 0.9. In a preferred embodiment, the presence of O-acetyl groups is
determined by ion-HPLC analysis.

In a preferred embodiment, the immunogenic conjugate comprises at least 0.1, 0.2, 0.3, 0.4,
0.5, 0.6, 0.7 or 0.8 mM glycerol per mM serotype 15B capsular polysaccharide. In a preferred
embodiment, the immunogenic conjugate comprises at least 0.5, 0.6 or 0.7 mM glycerol per
mM serotype 15B capsular polysaccharide. in a preferred embodiment, the immunogenic
conjugate comprises at least 0.6 mM glycerol per mM serotype 15B capsular polysaccharide.
In a preferred embodiment, the immunogenic conjugate comprises at least 0.7 mM glycerol

per mM serotype 15B capsular polysaccharide.

The degree of conjugation is the number of lysine residues in the carrier protein that are
conjugated to serotype 15B capsular polysaccharide. The evidence for lysine modification of
the carrier protein, due to covalent linkages to the polysaccharides, is obtained by amino acid
analysis using routine methods known to those of skill in the art. Conjugation results in a
reduction in the number of lysine residues recovered, compared to the CRMyg; protein
starting material used to generate the conjugate materials.
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In a preferred embodiment, the degree of conjugation of the immunogenic conjugate is
between 2 and 15, 2 and 13, 2 and 10, 2 and 8, 2 and 6, 2 and 5, 2 and 4, 3 and 15, 3 and
13,3and 10, 3and 8, 3and 6, 3 and 5, 3and 4, 5 and 15, 5 an 10, 8 and 15, 8 and 12, 10
and 15 or 10 and 12. In a preferred embodiment, the degree of conjugation of the

immunogenic conjugate is between 2 and 5.

Immunogenic composition

The term "immunogenic composition" relates to any pharmaceutical composition containing
an antigen, e.g., a microorganism or a component thereof, which composition can be used to
elicit an immune response in a subject.

As used herein, "immunogenic" means an ability of an antigen (or an epitope of the antigen),
such as a bacterial capsular polysaccharide, or an immunogenic conjugate or immunogenic
composition comprising an antigen, to elicit an immune response in a host such as a
mammal, either humorally or cellularly mediated, or both.

in an embodiment, the disclosure relate to an immunogenic composition comprising an
immunogenic serotype 15B capsular polysaccharide-carrier protein conjugate disclosed

herein.

In an embodiment, the immunogenic composition disclosed herein, when administered to a
subject, induces the formation of antibodies capable of binding to serotype 1B
Streptococcus pneumonia. In an embodiment, the immunogenic composition disclosed
herein, when administered to a subject, induces the formation of antibodies capable of
binding to serotype 15B Streptococcus pneumonia as measured by a standard ELISA assay.

In an embodiment, the immunogenic composition disclosed herein, when administered to a
subject, induces the formation of antibodies capable of binding to serotype 15B and 15A
and/or 15C Streptococcus pneumonia. In an embodiment, the immunogenic composition
disclosed herein, when administered to a subject, induces the formation of antibodies
capable of binding to serotype 15B and 15A and/or 15C Streptococcus pneumonia as
measured by a standard ELISA assay.

In an embodiment, the immunogenic composition disclosed herein, when administered to a
subject, induces the formation of antibodies capable of binding to serotype 15B and 15C
Streptococcus pneumonia. In an embodiment, the immunogenic composition disclosed
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herein, when administered to a subject, induces the formation of antibodies capable of
binding to serotype 15B and 15C Streptococcus pneumonia as measured by a standard
ELISA assay.

in the ELISA (Enzyme-linked Immunosorbent Assay) method, antibodies from the sera of
vaccinated subjects are incubated with polysaccharides which have been adsorbed to a solid
support. The bound antibodies are detected using enzyme-conjugated secondary detection

antibodies.

In an embodiment said ELISA assay is the standardized (WHQO) ELISA assay as defined by
the WHO in the ‘Training manual for Enzyme linked immunosorbent assay for the
quantitation of Streptococcus pneumoniae serotype specific 1IgG (Pn PS ELISA).” (accessible
at hitp: ffaww. vaceine. uab. edw ELISA%20protocol. odf | accessed on March 31%, 2014).

The ELISA measures type specific IgG anti-S. pneumoniae capsular polysaccharide (PS)
antibodies present in human serum. When dilutions of human sera are added to type-specific
capsular PS-coated microtiter plates, antibodies specific for that capsular PS bind to the
microtiter plates. The antibodies bound to the plates are detected using a goat anti-human
IgG alkaline phosphatase-labeled antibody followed by a p-nitrophenyl phosphate substrate.
The optical density of the colored end product is proportional to the amount of anticapsular

PS antibody present in the serum.

In an embodiment, the immunogenic composition of the invention is able to elicit 1gG
antibodies in human which are capable of binding S. pneumoniae serotypes 15B
polysaccharide at a concentration of at least 0.05, 0.1, 0.2, 0.3, 0.35, 0.4 or 0.5 ug/m! as
determined by ELISA assay.

In an embodiment, the immunogenic composition of the invention is able to elicit 19G
antibodies in human which are capable of binding S. pneumoniae serotypes 15C
polysaccharide at a concentration of at least 0.05, 0.1, 0.2, 0.3, 0.35, 0.4 or 0.5 pg/mi as
determined by ELISA assay.

In an embodiment, the immunogenic composition of the invention is able to elicit 19G
antibodies in human which are capable of binding S. pneumoniae serotypes 15B and 15C
polysaccharide at a concentration of at least 0.05, 0.1, 0.2, 0.3, 0.35, 0.4 or 0.5 pg/ml as
determined by ELISA assay.
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In an embodiment, the immunogenic composition disclosed herein, when administered to a
subject, induces the formation of antibodies capable of killing serotype 15B Streptococcus
pneumonia in an opsonophagocytosis assay (OPA) as disclosed herein. In an embodiment,
the immunogenic composition disclosed herein, when tested in an OPA assay as disclosed
herein, has an OPA titer greater than the OPA titer obtained with an unconjugated native

Streptococcus pneumonia serotype 15B capsular polysaccharide.

In an embodiment, the immunogenic composition disclosed herein, when administered to a
subject, induces the formation of antibodies capable of killing serotype 15C Streptococcus
pneumonia in an opsonophagocytosis assay as disclosed herein. In an embodiment, the
immunogenic composition disclosed herein, when tested in an OPA assay as disclosed
herein, has an OPA titer greater than the OPA titer obtained with an unconjugated native

Streptococcus pneumonia serotype 15C capsular polysaccharide.

In an embodiment, the immunogenic composition disclosed herein, when administered to a
subject, induces the formation of antibodies capable of killing serotype 15B and 15C and/or
15A Streptococcus pneumonia in an opsonophagocytosis assay as disclosed herein.

In an embodiment, the immunogenic composition disclosed herein, when administered to a
subject, induces the formation of antibodies capable of killing serotype 15B and 15C.

The pneumococcal opsonophagocytic assay (OPA), which measures kiling of S
pneumoniae cells by phagocytic effector cells in the presence of functional antibody and
complement, is considered to be an important surrogate for evaluating the effectiveness of

pneumococcal vaccines.

Opsonophagocytic assay (OPA) can be conducted by incubating together a mixture of
Streptococcus pneumoniae cells, a heat inactivated human serum to be tested, differentiated
HL-60 cells (phagocytes) and an exogenous complement source (e.g. baby rabbit
complement). Opsonophagocytosis proceeds during incubation and bacterial cells that are
coated with antibody and complement are killed upon opsonophagocytosis. Colony forming
units (cfu) of surviving bacteria that escape from opsonophagocytosis are determined by
plating the assay mixture. The OPA titer is defined as the reciprocal dilution that results in a
50% reduction in bacterial count over control wells without test serum. The OPA titer is
interpolated from the two dilutions that encompass this 50% killing cut-off.

An endpoint titer of 1:8 or greater is considered a positive result in these killing type OPA.
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In an embodiment, the immunogenic’composition of the invention is able to elicit a titer of at
least 1:8 against S. pneumoniae serotype 15B in at least 50% of the subjects as determined
by opsonophagocytic killing assay (OPA). In an embodiment, the immunogenic composition
of the invention is able to elicit a titer of at least 1:8 against S. pneumoniae serotype 158 in
at least 60%; 70%, 80%, 90%, or at least 93% of the subjects as determined by
opsonophagocytic killing assay (OPA).

In an embodiment, the immunogenic composition of the invention is able to elicit a titer of at
least 1:8 against S. pneumoniae serotype 15C in at least 50% of the subjects as determined
by opsonophagocytic killing assay (OPA). In an embodiment, the immunogenic composition
of the invention is able to elicit a titer of at least 1:8 against S. pneumoniae serotype 15C in
at least 60%; 70%, 80%, 90%, or at least 95% of the subjects as determined by
opsonophagocytic killing assay (OPA).

Formulation of the immunogenic composition of the present invention can be accomplished
using art-recognized methods. For instance, the immunogenic conjugates of the invention
can be formulated with a physiologically acceptable vehicle to prepare the composition.
Examples of such vehicles include, but are not limited to, water, buffered saline, polyols (e.g.,

glycerol, propylene glycol, liquid polyethylene glycol) and dextrose solutions.

In a preferred embodiment, the immunogenic composition may comprise at least one
additional antigen. In a preferred embodiments, the immunogenic composition may
comprises at least one additional Streptococcus pneumoniae capsular polysaccharide.

In a preferred embodiment, the immunogenic composition may comprise at least one
additional Streptococcus pneumoniae capsular polysaccharide conjugated to a carrier

protein. In a preferred embodiment, said carrier protein is CRMgy.

In certain embodiments, the immunogenic composition comprises one or more adjuvants. As
defined herein, an "adjuvant" is a substance that serves to enhance the immunogenicity of
an immunogenic composition of this invention. Thus, adjuvants are often given to boost the
immune response and are well known to the skilled artisan. Suitable adjuvants to enhance
effectiveness of the composition include, but are not limited to:

(1) aluminum salts (alum), such as aluminum hydroxide, aluminum phosphate, aluminum

sulfate, etc.;
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(2) oil-in-water emulsion formulations (with or without other specific immunostimulating
agents such as muramyl peptides (defined below) or bacterial cell wall components), such
as, for example,

(a) MF59 (PCT Pub. No. WO 90/14837), containing 5% Squalene, 0.5%5 Tween 80, and
0.5% Span 85 (optionally containing various amounts of MTP-PE (see below, although not
required)) formulated into submicron particles using a microfiuidizer such as Model 110Y
microfluidizer (Microfiuidics, Newton, MA),

(b) SAF, containing 10% Squalene, 0.4% Tween 80, 5% pluronic-blocked polymer L121, and
thr-MDP (see below) either microfluidized into a submicron emulsion or vortexed to generate
a larger particle size emulsion, and

(c) Ribi™ adjuvant system (RAS), (Corixa, Hamilton, MT) containing 2% Squalene, 0.2%
Tween 80, and one or more bacterial cell wall components from the group consisting of 3-O-
deaylated monophosphorylipid A (MPL™) described in U.S. Patent No. 4,912,094 (Corixa),
trehalose dimycolate (TDM), and cell wall skeleton (CWS), preferably MPL + CWS (Detox™);
(3) saponin adjuvants, such as Quil A or STIMULON™ QS-21 (Antigenics, Framingham, MA)
(U.S. Patent No. 5,057,540) may be used or particles generated therefrom such as ISCOMs
(immunostimulating complexes);

(4) bacteriallipopolysaccharides, synthetic lipid A analogs such as aminoalkyl glucosamine
phosphate compounds (AGP), or derivatives or analogs thereof, which are available from
Corixa, and which are described in U.S. Patent No.6, 113,918; one such AGP is 2-[(R)-3-
Tetradecanoyloxytetradecanoylamino]ethyl 2-Deoxy-4-Ophosphono-3-O-[(R)-3-
tetradecanoyloxytetradecanoyl}-2-[(R)-3tetradecanoyloxytetradecanoylamino]-b-D-
glucopyranoside, which is also know as 529 (formerly known as RC529), which is formulated
as an aqueous form or as a stable emuision, synthetic polynucleotides such as
oligonucleotides containing CpG motif(s) (U.S. Patent No. 6,207,646),

(5) cytokines, such as interleukins (e.g., IL-1, IL-2, IL-4, IL-5, IL-6, IL-7, IL-12, IL-15, IL-18,
etc.), interferons (e.g., gamma interferon), granulocyte macrophage colony stimulating factor
(GM-CSF), macrophage colony stimulating factor (M-CSF), tumor necrosis factor (TNF),
costimulatory molecules 87-1 and 87-2, etc.;

(6) detoxified mutants of a bacterial ADP-ribosylating toxin such as a cholera toxin (CT)
either in a wild-type or mutant form, for example, where the glutamic acid at amino acid
position 29 is replaced by another amino acid, preferably a histidine, in accordance with
published international patent application number WO 00/18434 (see also WO 02/098368
and WO 02/098369), a pertussis toxin (PT), or an E. coli heat-labile toxin (LT), particularly
LT-K63, LT-R72, CT-S109, PT-K9/G129 (see, e.g.,WO 93/13302 and WO 92/19265); and

(7) other substances that act as immunostimulating agents to enhance the effectiveness of
the composition.
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Muramyl peptides include, but are not limited to, N-acetyl-muramyl-L-threonyl-D-isoglutamine
(thr-MDP), N-acetyl-normuramyl-L-alanine-2-(1'-2'-dipalmitoyl-sn-glycero-3-
hydroxyphosphoryloxy)-ethylamine (MTP-PE), etc.

In an embodiment of the present invention, the immunogenic compositions as disclosed
herein comprise a CpG Oligonucleotide as adjuvant. A CpG oligonucleotide as used herein
refers to an immunostimulatory CpG oligodeoxynucleotide (CpG ODN), and accordingly
these terms are used interchangeably unless otherwise indicated. Immunostimulatory CpG
oligodeoxynucleotides contain one or more immunostimulatory CpG motifs that are
unmethylated cytosine-guanine dinucleotides, optionally within certain preferred base
contexts. The methylation status of the CpG immunostimulatory motif generally refers to the
cytosine residue in the dinucleotide. An immunostimulatory oligonucleotide containing at
least one unmethylated CpG dinucleotide is an oligonucleotide which contains a &
unmethylated cytosine linked by a phosphate bond to a 3' guanine, and which activates the
immune system through binding to Toll-like receptor 9 (TLR-9). In another embodiment the
immunostimulatory oligonucleotide may contain one or more methylated CpG dinucleotides,
which will activate the immune system through TLR9 but not as strongly as if the CpG
motif(s) was/were unmethylated. CpG immunostimulatory oligonucleotides may comprise
one or more palindromes that in turn may encompass the CpG dinucleotide. CpG
oligonucleotides have been described in a number of issued patents, published patent
applications, and other publications, including U.S. Patent Nos. 6,194,388; 6,207,646;
6,214,806; 6,218,371, 6,239,116; and 6,339,068.

In an embodiment of the present invention, the immunogenic compositions as disclosed
herein comprise any of the CpG Oligonucleotide described at pages 3 lines 22 to page 12
line 36 of W02010/125480.

Different classes of CpG immunostimulatory oligonucleotides have been identified. These
are referred to as A, B, C and P class, and are described in greater detail at pages 3 lines 22
to page 12 line 36 of W02010/125480. Methods of the invention embrace the use of these
different classes of CpG immunostimulatory oligonucleotides.

In an embodiment of the present invention, the immunogenic compositions as disclosed
herein comprise an A class CpG Oligonucleotide. Preferably, the "A class" CpG
oligonucleotide of the invention has the following nucleic acid sequence: 9’
GGGGACGACGTCGTGGGGGGG 3 (SEQ ID NO: 1). Some non-limiting examples of A-
Class oligonucleotides include: 5 G*G*G_G_A_C_G_A_C_G_T_C_G_T_G_G*'G*G*G*G*G
3’ (SEQ ID NO: 2) ; wherein * refers to a phosphorothioate bond and _ refers to a
phosphodiester bond.
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In an embodiment of the present invention, the immunogenic compositions as disclosed
herein comprise a B class CpG Oligonucleotide. In one embodiment, the CpG
oligonucleotide for use in the present invention is a B class CpG oligonucleotide represented
by at least the formula:

5' X, X,CGX3Xs 3, wherein X1, X2, X3, and X4 are nucleotides. In one embodiment, X; is
adenine, guanine, or thymine. In another embodiment, X is cytosine, adenine, or thymine.
The B class CpG oligonucleotide sequences of the invention are those broadly described
above in US patents Ps 6,194,388, 6,207,646, 6,214,806, 6,218,371, 6,239,116 and
6,339,068. Exemplary sequences include but are not limited to those disclosed in these latter
applications and patents.

In an embodiment, the "B class" CpG oligonucleotide of the invention has the following
nucleic acid sequence:

5 TCGTCGTTTTTCGGTGCTTTT 3 (SEQ ID NO: 3), or

5 TCGTCGTTTTTCGGTCGTTTT 3’ (SEQ ID NO: 4), or

5 TCGTCGTTTTGTCGTTTTGTCGTT 3’ (SEQID NO: 5), or

5 TCGTCGTTTCGTCGTTTTGTCGTT 3’ (SEQ ID NO: 6), or

5 TCGTCGTTTTGTCGTTTTTTTCGA 3’ (SEQID NO: 7).

In any of these sequences, all of the linkages may be all phosphorothioate bonds. In another

embodiment, in any of these sequences, one or more of the linkages may be
phosphodiester, preferably between the “C” and the “G” of the CpG motif making a semi-soft
CpG oligonucleotide. In any of these sequences, an ethyl-uridine or a halogen may substitute
for the 5' T; examples of halogen substitutions include but are not limited to bromo-uridine or
jodo-uridine substitutions.

Some non-limiting examples of B-Class oligonucleotides include:

5 T*C*G*T*C*G*T*T*T*T*T*C*G*G*T*G*C*T*T*T*T 3' (SEQ ID NO: 8), or

5 T*C*G*T*C*G*T*T*T*T*T*C*G*G*T*C*G*T*T*T*T 3’ (SEQ ID NO: 9), or

5 T*C*G*T*C*G*T*T*T*T*G*T*C*G*T*T*T*T*G*T*C*G*T*T 3 (SEQ ID NO: 10), or

5 T*C*G*T*C*G*T*T*T*C*G*T*C*G*T*T*T*T*G*T*C*G*T*T 3 (SEQ ID NO: 11), or

5 T*C*G*T*C*G*T*T*T*T*G*T*C*G*T*T*T*T*T*T*T*C*G*A 3’ (SEQ ID NO: 12).

wherein * refers to a phosphorothioate bond.

In an embodiment of the present invention, the immunogenic compositions as disclosed
herein comprise a C class CpG Oligonucleotide. In an embodiment, the "C class" CpG
oligonucleotides of the invention has the following nucleic acid sequence:

5 TCGCGTCGTTCGGCGCGCGCCG 3’ (SEQ ID NO: 13), or

5 TCGTCGACGTTCGGCGCGCGCCG 3' (SEQ ID NO: 14), or

5 TCGGACGTTCGGCGCGCGCCG 3 (SEQ ID NO: 15), or

5 TCGGACGTTCGGCGCGCCG 3’ (SEQ ID NO: 186), or
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5 TCGCGTCGTTCGGCGCGCCG 3 (SEQ ID NO: 17), or

5 TCGACGTTCGGCGCGCGCCG 3' (SEQ ID NO: 18), or

5 TCGACGTTCGGCGCGCCG 3’ (SEQ ID NO: 19), or

5 TCGCGTCGTTCGGCGCCG 3 (SEQ ID NO: 20), or

5 TCGCGACGTTCGGCGCGCGCCG 3 (SEQ ID NO: 21), or

5 TCGTCGTTTTCGGCGCGCGCCG 3' (SEQ ID NO: 22), or

5 TCGTCGTTTTCGGCGGCCGCCG 3' (SEQ ID NO: 23), or

5 TCGTCGTTTTACGGCGCCGTGCCG 3’ (SEQ ID NO: 24), or

5 TCGTCGTTTTCGGCGCGCGCCGT 3' (SEQ ID NO: 25).

In any of these sequences, all of the linkages may be all phosphorothioate bonds. In another
embodiment, in any of these sequences, one or more of the linkages may be
phosphodiester, preferably between the “C” and the “G” of the CpG motif making a semi-soft

CpG oligonucleotide.

Some non-limiting examples of C-Class oligonucleotides include:

5 T*C_G*C_G*T*C_G*T*T*C_G*G*C*G*C_G*C*G*C*C*G 3’ (SEQ ID NO: 26), or

5 T*C_G*T*C_G*A*C_G*T*T*C_G*G*C*G*C_G*C*G*C*C*G 3’ (SEQ ID NO: 27), or

5 T*C_G*G*A*C_G*T*T*C_‘G*G*C*G*C_G*C*G*C*C*G 3’ (SEQ ID NO: 28), or

5 T*C_G*G*A*C_G*T*T*C_G*G*C*G*C*G*C*C*G 3 (SEQ ID NO: 29), or

5 T*C_G*C_G*T*C_G*T*T*C_G*G*C*G*C*G*C*C*G 3 (SEQ ID NO: 30), or

5 T*C_G*A*C_G*T*T*C_G*G*C*G*C_G*C*G*C*C*G 3' (SEQ ID NO: 31), or

5 T*C_G*A*C_G*T*T*C_G*G*C*G*C*G*C*C*G 3’ (SEQ ID NO: 32), or

5 T*C_G*C_G*T*C_G*'T*T*C_G*G*C*G*C*C*G 3’ (SEQ ID NO: 33), or

5 T*C_G*C_G*A*C_G*T*T*C_G*G*C*G*C_G*C*G*C*C*G 3’ (SEQ ID NO: 34), or

5 T*C*G*T*C*G*T*T*T*T*C*G*G*C*G*C*G*C*G*C*C*G 3’ (SEQ ID NO: 35), or

5 T*C*G*T*C*G*T*T*T*T*C*G*G*C*G*G*C*C*G*C*C*G 3’ (SEQ ID NO: 36), or

5 T*C*G*T*C_G*T*T*T*T*A*C_G*G*C*G*C*C_G*T*G*C*C*G 3’ (SEQ ID NO: 37), or

5 T*C_G*T*C*G*'T*T*T*T*C*G*G*C*G*C*G*C*G*C*C*G*T 3’ (SEQ ID NO: 38)

wherein * refers to a phosphorothioate bond and _ refers to a phosphodiester bond.

In any of these sequences, an ethyl-uridine or a halogen may substitute for the &' T,
examples of halogen substitutions include but are not limited to bromo-uridine or iodo-uridine
substitutions.

In an embodiment of the present invention, the immunogenic compositions as disclosed
herein comprise a P class CpG Oligonucleotide. In an embodiment, the CpG oligonucleotide
for use in the present invention is a P class CpG oligonucleotide containing a 5' TLR
activation domain and at least two palindromic regions, one palindromic region being a 5'
palindromic region of at least 6 nucleotides in length and connected to a 3' palindromic
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region of at least 8 nucleotides in length either directly or through a spacer, wherein the
oligonucleotide includes at least one YpR dinucleotide. In an embodiment, said
oligoonucleotide is not T*C_G*T*C_G*A*C_G*T*T*C_G*G*C*G*C_G*C*G*C*C*G (SEQ ID
NO: 27). In one embodiment the a P class CpG oligonucleotide includes at least one
unmethylated CpG dinucleotide. In another embodiment the TLR activation domain is TCG,
TTCG, TTTCG, TYpR, TTYpR, TTTYpR, UCG, UUCG, UUUCG, TTT, or TTTT. In yet
another embodiment the TLR activation domain is within the 5' palindromic region. In another
embodiment the TLR activation domain is immediately 5' to the 5' palindromic region.

In an embodiment, the "P class" CpG oligonuclectides of the invention has the following
nucleic acid sequence: 5 TCGTCGACGATCGGCGCGCGCCG 3 (SEQ ID NO: 39).

In said sequences, all of the linkages may be all phosphorothioate bonds. In another
embodiment, one or more of the linkages may be phosphodiester, preferably between the
“C” and the “G” of the CpG motif making a semi-soft CpG oligonucleotide. In any of these
sequences, an ethyl-uridine or a halogen may substitute for the 5' T; examples of halogen
substitutions include but are not limited to bromo-uridine or iodo-uridine substitutions.

A non-limiting example of P-Class oligonucleotides include:

5 T*C_G*T*C_G*A*C_G*A*T*C_G*G*C*G*C_G*C*G*C*C*G 3’ (SEQ ID NO: 40)

wherein * refers to a phosphorothioate bond and _ refers to a phosphodiester bond.

in one embodiment the oligonucleotide includes at least one phosphorothioate linkage. In
another embodiment all internucleotide linkages of the oligonucleotide are phosphorothioate
linkages. In another embodiment the oligonucleotide includes at least one phosphodiester-
like linkage. In another embodiment the phosphodiester-like linkage is a phosphodiester
linkage. In another embodiment a lipophilic group is conjugated to the oligonucleotide. In one
embodiment the lipophilic group is cholesterol.

In an embodiment, all the internucleotide linkage of the CpG oligonucleotides disclosed
herein are phosphodiester bonds (“soft” oligonucleotides, as described in the PCT
application W02007/026190). In another embodiment, CpG oligonucleotides of the invention
are rendered resistant to degradation (e.g., are stabilized). A "stabilized oligonucleotide "
refers to an oligonucleotide that is relatively resistant to in vivo degradation (e.g. via an exo-
or endo-nuclease). Nucleic acid stabilization can be accomplished via backbone
modifications. Oligonucleotides having phosphorothioate linkages provide maximal activity
and protect the oligonucleotide from degradation by intracellular exo- and endo-nucleases.
The immunostimulatory oligonucleotides may have a chimeric backbone, which have
combinations of phosphodiester and phosphorothioate linkages. For purposes of the instant
invention, a chimeric backbone refers to a partially stabilized backbone, wherein at least one
internucleotide linkage is phosphodiester or phosphodiester-like, and wherein at least one
other internucleotide linkage is a stabilized internucleotide linkage, wherein the at least one
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phosphodiester or phosphodiester-like linkage and the at least one stabilized linkage are
different. When the phosphodiester linkage is preferentially located within the CpG motif such
molecules are called “semi-soft” as described in the PCT application W02007/026190.

The size of the CpG oligonucleotide (i.e., the number of nucleotide residues along the length
of the oligonucleotide) also may contribute to the stimulatory activity of the oligonucleotide.
For facilitating uptake into cells, CpG oligonucleotide of the invention preferably have a
minimum length of 6 nucleotide residues. Oligonucleotides of any size greater than 6
nucleotides (even many kb long) are capable of inducing an immune response if sufficient
immunostimulatory motifs are present, because larger oligonucleotides are degraded inside
cells. In certain embodiments, the CpG oligonucleotides are 6 to 100 nucleotides long,
preferentially 8 to 30 nucleotides long. In important embodiments, nucleic acids and
oligonucleotides of the invention are not plasmids or expression vectors. _
In an embodiment, the CpG oligonuclectides disclosed herein comprise substitutions or
modifications, such as in the bases and/or sugars as described at paragraph 134 to 147 of
W02007/026190.

In an embodiment, the CpG oligonucleotide of the present invention is chemically modified.
Examples of chemical modifications are known to the skilled person and are described, for
example in Uhimann E. et al. (1990), Chem. Rev. 90:543, S. Agrawal, Ed., Humana Press,
Totowa, USA 1993; Crooke, S.T. et al. (1996) Annu. Rev. Pharmacol. Toxicol. 36:107-129;
and Hunziker J. et al, (1995), Mod. Synth. Methods 7:331-417. An oligonucleotide
according to the invention may have one or more modifications, wherein each modification is
located at a particular phosphodiester internucleoside bridge and/or at a particular 3-D-ribose
unit and/or at a particular natural nucleoside base position in comparison to an
oligonucleotide of the same sequence which is composed of natural DNA or RNA.

In some embodiments of the invention, CpG-containing nucleic acids might be simply mixed
with immunogenic carriers according to methods known to those skilled in the art (see, e.g.
WQ003/024480).

In a particular embodiment of the present invention, any of the immunogenic composition
disclosed herein comprises from 2ug to 100mg of CpG oligonucleotide, preferably from
0.1mg to 50 mg CpG oligonucleotide, preferably from 0.2mg to 10 mg CpG oligonucleotide,
preferably from 0.3 mg to 5 mg CpG oligonucleotide, even preferably from 0.5 to 2 mg CpG
oligonucleotide, even preferably from 0.75 to 1.5 mg CpG oligonucleotide. In a preferred
embodiment, the immunogenic composition disclosed herein comprises approximately 1mg

CpG oligonucleotide.

In a preferred embodiment, the adjuvant is an aluminum-based adjuvant selected from the

group consisting of aluminum phosphate, aluminum sulfate and aluminum hydroxide. In one

31



10

15

20

25

30

35

WO 2015/110942 PCT/IB2015/050316

embodiment, the immunogenic compositions described herein comprise the adjuvant

aluminum phosphate.

In a preferred embodiments, the immunogenic compositions of the invention further comprise
at least one of a buffer, a cryoprotectant, a salt, a divalent cation, a non-ionic detergent, an
inhibitor of free radicat oxidation, a diluent or a carrier.

The immunogenic composition optionally can comprise one or more physiologically
acceptable buffers selected from, but not limited to Tris (trimethamine), phosphate, acetate,
borate, citrate, glycine, histidine and succinate. In certain embodiments, the formulation is
buffered to within a pH range of about 5.0 to about 7.0, preferably from about 5.5 to about
6.5.

The immunogenic composition optionally can comprise one or more non-ionic surfactants,
including but not limited to polyoxyethylene sorbitan fatty acid esters, Polysorbate-80 (Tween
80), Polysorbate-60 (Tween 60), Polysorbate-40 (Tween 40) and Polysorbate-20 (Tween
20), polyoxyethylene alkyl ethers, including but not limited to Brij 58, Brij 35, as well as others
such as Triton X-100; Triton X- 114, NP40, Span 85 and the Pluronic series of non-ionic
surfactants (e. g. , Pluronic 121). In a preferred embodiment, the immunogenic composition
comprises Polysorbate-80 or Polysorbate-40, preferably Polysorbate-80. In a preferred
embodiment, the immunogenic composition comprises Polysorbate-80 at a concentration
from about 0.001% to about 2% (with up to about 0.25% being preferred) or Polysorbate-40
at a concentration from about 0.001% to 1% (with up to about 0.5% being preferred).

The invention further relates to vaccines comprising the immunogenic composition of the
invention.

Methods for inducing an immune response and protecting against infection

The present disclosure also includes methods of use for immunogenic compositions
described herein. For example, one embodiment of the disclosure provides a method of
inducing an immune response against Streptococcus pneumoniae, comprising administering
to a subject an immunogenic amount of any of the immunogenic compositions described

herein.

One embodiment of the disclosure provides a method of protecting a subject against
an infection with Streptococcus pneumoniae, or a method of preventing infection with
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Streptococcus pneumoniae, or a method of reducing the severity of or delaying the onset of
at least one symptom associated with an infection caused by Streptococcus pneumoniae, the
methods comprising administering to a subject an immunogenic amount of any of the
immunogenic compositions described herein.

One embodiment of the disclosure provides a method of protecting a subject against
an infection with serotype 15B Streptococcus pneumoniae, or a method of preventing
infection with serotype 15B Streptococcus pneumoniae, or a method of reducing the severity
of or delaying the onset of at least one symptom associated with an infection caused by
serotype 15B Streptococcus pneumoniae, the methods comprising administering to a subject
an immunogenic amount of any of the immunogenic compositions described herein.

One embodiment of the disclosure provides a method of protecting a subject against
an infection with serotype 15C Streptococcus pneumoniae, or a method of preventing
infection with serotype 15C Streptococcus pneumoniae, or a method of reducing the severity
of or delaying the onset of at least one symptom associated with an infection caused by
serotype 15C Streptococcus pneumoniae, the methods comprising administering to a subject

an immunogenic amount of any of the immunogenic compositions described herein.

One embodiment of the disclosure provides a method of protecting a subject against
an infection with serotype 15A Streptococcus pneumoniae, or a method of preventing
infection with serotype 15A Streptococcus pneumoniae, or a method of reducing the severity
of or delaying the onset of at least one symptom associated with an infection caused by
serotype 15A Streptococcus pneumoniae, the methods comprising administering to a subject
an immunogenic amount of any of the immunogenic compositions described herein.

One embodiment of the disclosure provides a method of treating or preventing a
Streptococcus pneumoniae infection, disease or condition associated with serotype 15A, 15B
and/or 15C (preferably 15B and/or 15C, more preferably 15B) Streptococcus pneumoniae in
a subject, the method comprising the step of administering a therapeutically or
prophylactically effective amount of an immunogenic composition described herein to the
subject. Another embodiment provides a method of treating or preventing a Streptococcus
pneumoniae infection, disease or condition associated with a serotype 15A, 15B and/or 15C
(preferably 15B and/or 15C, more preferably 15B) Streptococcus pneumoniae in a subject,
the method comprising generating a polyclonal or monoclonal antibody preparation from the
immunogenic composition described herein, and using said antibody preparation to confer
passive immunity to the subject.
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In one embodiment, the disclosure relates to the use of the immunogenic conjugate
or immunogenic composition disciosed herein for the manufacture of a medicament for
protecting a subject against an infection with Streptococcus pneumoniae, and/or preventing
infection with Streptococcus pneumoniae, and/or reducing the severity of or delaying the
onset of at least one symptom associated with an infection caused by Streptococcus
pneumoniae, and/or protecting a subject against an infection with serotype 15A, 15B and/or
15C (preferably 15B and/or 15C, more preferably 15B) Streptococcus pneumoniae and/or
preventing infection with serotype 15A, 15B and/or 15C (preferably 15B and/or 15C, more
preferably 15B) Streptococcus pneumoniae, and/or reducing the severity of or delaying the
onset of at least one symptom associated with an infection caused by serotype 15A, 15B
and/or 15C (preferably 15B and/or 15C, more preferably 15B) Streptococcus pneumoniae.

In one embodiment, the disclosure relates to the use of the immunogenic conjugate
or immunogenic composition disclosed herein for protecting a subject against an infection
with  Streptococcus pneumoniae, and/or preventing infection with Streptococcus
pneumoniae, and/or reducing the severity of or delaying the onset of at least one symptom
associated with an infection caused by -Streptococcus pnéumoniae, and/or protecting a
subject against an infection with serotype 15A, 15B and/or 15C (preferably 15B and/or 15C,
more preferably 15B) Streptococcus pneumoniae and/or preventing infection with serotype
15A, 15B and/or 15C (preferably 158 and/or 15C, more preferably 15B) Streptococcus
pneumoniae, and/or reducing the severity of or delaying the onset of at least one symptom
associated with an infection caused by serotype 15A, 15B and/or 15C (preferably 15B and/or
15C, more preferably 15B) Streptococcus pneumoniae.

An "immune response" to an immunogenic composition is the development in a
subject of a humoral and/or a cell-mediated immune response to molecules present in the
immunogenic composition or vaccine composition of interest. For purposes of the present
disclosure, a "humoral immune response" is an antibody-mediated immune response and
involves the induction and generation of antibodies that recognize and bind with some affinity
for the antigen in the immunogenic composition or vaccine of the disclosure, while a
"cell-mediated immune response" is one mediated by T-cells and/or other white blood cells.
A "cell-mediated immune response” is elicited by the presentation of antigenic epitopes in
association with Class | or Class Il molecules of the major histocompatibility complex (MHC),
CD1 or other non-classical MHC-like molecules. This activates antigen-specific CD4+ T
helper cells or CD8+ cytotoxic T lymphocyte cells ("CTLs"). CTLs have specificity for peptide
antigens that are presented in association with proteins encoded by classical or non-classical
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MHCs and expressed on the surfaces of cells. CTLs help induce and promote the
intracellular destruction of intracellular microbes, or the lysis of cells infected with such
microbes. Another aspect of cellular immunity involves an antigen-specific response by
helper T-cells. Helper T-cells act to help stimulate the function, and focus the activity of,
nonspecific effector cells against cells displaying peptide or other antigens in association with
classical or non-classical MHC molecules on their surface. A "cell-mediated immune
response” also refers to the production of cytokines, chemokines and other such molecules
produced by activated T-cells and/or other white blood cells, including those derived from
CD4+ and CD8+ T-cells. The ability of a particular antigen or composition to stimulate a
cell-mediated immunological response may be determined by a number of assays, such as
by lymphoproliferation (lymphocyte activation) assays, CTL cytotoxic cell assays, by
assaying for T-lymphocytes specific for the antigen in a sensitized subject, or by
measurement of cytokine production by T cells in response to re-stimulation with antigen.
Such assays are well known in the art. See, e.g., Erickson etal. (1993) J. /Immunol.
151:4189-4199; and Doe et al. (1994) Eur. J. Immunol. 24:2369-2376.

As used herein, "treatment" (including variations thereof, e.g., "treat" or "treated")
means any one or more of the following: (i) the prevention of infection or re-infection, as in a
traditional vaccine, (ii) the reduction in the severity of, or, in the elimination of symptoms, and
(iii) the substantial or complete elimination of the pathogen or disorder in question. Hence,
treatment may be effected prophylactically (prior to infection) or therapeutically (following
infection). In the present disclosure, prophylactic treatment is the preferred mode.
According to a particular embodiment of the present disclosure, compositions and methods
are provided that treat, including prophylactically and/or therapeutically immunize, a host
animal against a serotype 15A, 15B and/or 15C (preferably 15B and/or 15C, more preferably
15B) Streptococcus pneumoniae infection. The methods of the present disclosure are useful
for conferring prophylactic and/or therapeutic immunity to a subject. The methods of the
present disclosure can also be practiced on subjects for biomedical research applications.

An "immunogenic amount”, and "immunologically effective amount," both of which
are used interchangeably herein, refers to the amount of antigen or immunogenic
composition sufficient to elicit an immune response, either a cellular (T-cell) or humoral
(B-cell or antibody) response, or both, as measured by standard assays known to one skilled
in the art.
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In a preferred embodiment, said subject is a human. In a most preferred embodiment, said
subject is a newborn (i.e. under three months of age), an infant (from 3 months to one year of

age) or a toddler (i.e. from one year to four years of age).
In an embodiment, the immunogenic compositions disclosed herein are for use as a vaccine.

In such embodiment, the subject to be vaccinated may be less than 1 year of age. For
example, the subject to be vaccinated can be about 1, 2, 3,4,5 6,78 9, 10, 11 or 12
months of age. In an embodiment, the subject to be vaccinated is about 2, 4 or 6 months of
age. In another embodiment, the subject to be vaccinated is less than 2 years of age. For
example the subject to be vaccinated can be about 12-15 months of age. In some cases, as
little as one dose of the immunogenic composition according to the invention is needed, but
under some circumstances, a second, third or fourth dose may be given (see regimen

section).

In an embodiment of the present invention, the subject to be vaccinated is a human adult 50
years of age or older, more preferably a human adult 55 years of age or older. In an
embodiment, the subject to be vaccinated is a human adult 65 years of age or older, 70
years of age or older, 75 years of age or older or 80 years of age or older.

In an embodiment the subject to be vaccinated is an immunocompromised individual, in
particular a human. An immunocompromised individual is generally defined as a person who
exhibits an attenuated or reduced ability to mount a normal humoral or cellular defense to
challenge by infectious agents.

In an embodiment of the present invention, the immunocompromised subject to be
vaccinated suffers from a disease or condition that impairs the immune system and results in
an antibody response that is insufficient to protect against or treat pneumococcal disease.

In an embodiment, said disease is a primary immunodeficiency disorder. Preferably, said
primary immunodeficiency disorder is selected from the group consisting of: combined T- and
B-cell immunodeficiencies, antibody deficiencies, well-defined syndromes, immune
dysregulation diseases, phagocyte disorders, innate immunity deficiencies, autoinflammatory
disorders, and complement deficiencies. In an embodiment, said primary immunodeficiency
disorder is selected from the one disclosed on page 24 line 11 to page 25 line 19 of the PCT
application W02010/125480.

In a particular embodiment of the present invention, the immunocompromised subject to be
vaccinated suffers from a disease selected from the groups consisting of: HiV-infection,
acquired immunodeficiency syndrome (AIDS), cancer, chronic heart or lung disorders,
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congestive heart failure, diabetes mellitus, chronic liver disease, alcoholism, cirrhosis, spinal
fluid leaks, cardiomyopathy, chronic bronchitis, emphysema, Chronic obstructive pulmonary
disease (COPD), spleen dysfunction (such as sickle cell disease), lack of spleen function
(asplenia), blood malignancy, leukemia, multiple myeloma, Hodgkin's disease, lymphoma,
kidney failure, nephrotic syndrome and asthma.

In an embodiment of the present invention, the immunocompromised subject to be
vaccinated suffers from malnutrition.

In a particular embodiment of the present invention, the immunocompromised subject to be
vaccinated is taking a drug or treatment that lowers the body’s resistance to infection. In an
embodiment, said drug is selected from the one disclosed on page 26 line 33 to page 26 line
40 of the PCT application W02010/125480.

In a particular embodiment of the present invention, the immunocompromised subject to be
vaccinated is a smoker.

In a particular embodiment of the present invention, the immunocompromised subject to be
vaccinated has a white blood cell count (leukocyte count) below 5 x 10° cells per liter, or
below 4 x 10° cells per liter, or below 3 x 10° cells per liter, or below 2 x 10° cells per liter, or
below 1 x 10° cells per liter, or below 0.5 x 10° cells per liter, or below 0.3 x 10° cells per liter,

or below 0.1 x 10° cells per liter.

White blood cell count (leukocyte count): The number of white blood cells (WBCs) in the
blood. The WBC is usually measured as part of the CBC (complete blood count). White
blood cells are the infection-fighting cells in the blood and are distinct from the red (oxygen-
carrying) blood cells known as erythrocytes. There are different types of white blood cells,
including neutrophils (polymorphonuciear leukocytes; PMNs), band cells (slightly immature
neutrophils), T-type lymphocytes (T cells), B-type lymphocytes (B cells), monocytes,
eosinophils, and basophils. All the types of white blood cells are reflected in the white blood
cell count. The normal range for the white blood cell count is usually between 4,300 and
10,800 cells per cubic millimeter of blood. This can also be referred to as the leukocyte count

and can be expressed in international units as 4.3 - 10.8 x 10° cells per liter.

In a particular embodiment of the present invention, the immunocompromised subject to be
vaccinated suffers from neutropenia. In a particular embodiment of the present invention, the
immunocompromised subject to be vaccinated has a neutrophil count below 2 x 10° cells per
liter, or below 1 x 10° cells per liter, or below 0.5 x 10° cells per liter, or below 0.1 x 10° cells

per liter, or below 0.05 x 10° cells per liter.
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A low white blood cell count or “neutropenia” is a condition characterized by abnormally low
levels of neutrophils in the circulating blood. Neutrophils are a specific kind of white blood cell
that help prevent and fight infections. The most common reason that cancer patients
experience neutropenia is as a side effect of chemotherapy. Chemotherapy-induced
neutropenia increases a patient’s risk of infection and disrupts cancer treatment.

In a particular embodiment of the present invention, the immunocompromised subject to be
vaccinated has a CD4+ cell count below 500/mm?®, or CD4+ cell count below 300/mm?®, or
CD4+ cell count below 200/mm?, CD4+ cell count below 100/mm?®, CD4+ cell count below

75/mm?, or CD4+ cell count below 50/mm?.

CD4 cell tests are normally reported as the number of cells in mm?. Normal CD4 counts are
between 500 and 1600, and CD8 counts are between 375 and 1100. CD4 counts drop
dramatically in people with HIV.

In an embodiment of the invention, any of the immunocompromised subject disclosed herein
is @ human male or a human female.

The amount of a conjugate in a composition is generally calculated based on total

polysaccharide, conjugated and non-conjugated for that conjugate. For example, a
conjugate with 20% free polysaccharide will have about 80 g of conjugated polysaccharide
and about 20 ug of non-conjugated polysaccharide in a 100 ug polysaccharide dose. The
protein contribution to the conjugate is usually not considered when calculating the dose of a
conjugate. Generally, each dose will comprise 0.1 to 100 ug of polysaccharide, particularly
0.1 to 10 pg, and more particularly 1 to 10 pg and more particularly 1 to 5 ng. Preferably
each dose will comprise about 1.1, 2, 2.2, 3, 3.3, 4, 4.4 ug of polysaccharide.
Optimal amounts of components for a particular immunogenic composition or vaccine can be
ascertained by standard studies involving observation of appropriate immune responses in
subjects. Following an initial vaccination, subjects can receive one or several booster
immunizations adequately spaced.

The effectiveness of an antigen as an immunogen, can be measured either by
proliferation assays, by cytolytic assays, such as chromium release assays to measure the
ability of a T-cell to lyse its specific target cell, or by measuring the levels of B-cell activity by
measuring the levels of circulating antibodies specific for the antigen in serum. An immune
response may also be detected by measuring the serum levels of antigen specific antibody
induced following administration of the antigen, and more specifically, by measuring the
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ability of the antibodies so induced to enhance the opsonophagocytic ability of particular
white blood cells, as described herein. The level of protection of the immune response may
be measured by challenging the immunized host with the antigen that has been
administered. For example, if the antigen to which an immune response is desired is a
bacterium, the level of protection induced by the immunogenic amount of the antigen is
measured by detecting the percent survival or the percent mortality after challenge of the
animals with the bacterial cells. In one embodiment, the amount of protection may be
measured by measuring at least one symptom associated with the bacterial infection, e.g., a
fever associated with the infection. The amount of each of the antigens in the multi-antigen
or multi-component vaccine or immunogenic compositions will vary with respect to each of
the other components and can be determined by methods known to the skilled artisan. Such
methods would include procedures for measuring immunogenicity and/ or in vivo efficacy.

The disclosure further provides antibodies and antibody compositions which bind specifically
and selectively to the capsular polysaccharides or immunogenic conjugates of the present
disclosure. In some embodiments, antibodies are generated upon administration to a subject
of the capsular polysaccharides or immunogenic conjugates of the present disclosure. In
some embodiments, the disclosure provides purified or isolated antibodies directed against
one or more of the capsular polysaccharides or immunogenic conjugates of the present
disclosure. In some embodiments, the antibodies of the present disclosure are functional as
measured by killing bacteria in either an animal efficacy model or via an opsonophagocytic
kiling assay. In some embodiments, the antibodies of the disclosure confer passive
immunity to a subject. The present disclosure further provides polynucleotide molecules
encoding an antibody or antibody fragment of the disclosure, and a cell, cell line (such as
hybridoma cells or other engineered cell lines for recombinant production of antibodies) or a
transgenic animal that produces an antibody or antibody composition of the disclosure, using
techniques well-known to those of skill in the art.

Examples

Example 1: Preparation of isolated Streptococcus pneumoniae serotype 15B capsular

polysaccharide

1.1 Fermentation and Purification

Serotype 15B capsular polysaccharides can be obtained directly from bacteria using isolation
procedures known to one of ordinary skill in the art (see for example methods disclosed U.S.
Patent App. Pub. Nos. 20060228380, 20060228381, 20070184071, 20070184072,
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20070231340, and 20080102498 or W02008118752). The serotype 15B Streptococcus
pneumonia were grown in a seed bottle and then transferred to a seed fermentor. Once the
targeted optical density was reached, the cells were transferred to a production fermentor.
The fermentation was broth was inactivated by the addition of N-lauroyl sarcosine and

purified by ultrafiltration and diafiltration.

The purified Streptococcus pneumoniae serotype 158 polysaccharide was then sized by high
pressure homogenization using a PANDA 2K homogenizer ® (GEA Niro Soavi) to produce
the isolated Streptococcus pneumoniae serotype 15B polysaccharide.

Preferably, the isolated Streptococcus pneumoniae serotype 15B capsular polysaccharide
obtained by the above process comprises at least 0.6 mM acetate per mM of serotype 158
capsular polysaccharide and has a molecular weight between 50kDa and 500kDa, preferably
150 to 350kDa.

1.2 Oxidation of Isolated Streptococcus pneumoniae serotype 15B capsular
polysaccharide

Polysaccharide oxidation was carried out in 100 mM potassium phosphate buffer (pH 6.0 +
0.2) by sequential addition of calculated amount of 500 mM potassium phosphate buffer (pH
6.0) and WFI to give final polysaccharide concentration of 2.0 g/L. If required, the reaction pH
was adjusted to pH 6.0, approximately. After pH adjustment, the reaction temperature was
adjusted to 23 + 2 °C. Oxidation was initiated by the addition of approximately 0.25 molar
equivalents of sodium periodate. The oxidation reaction was performed at 23 + 2 °C during
16 hrs, approximately.

Concentration and diafiltration of the activated polysaccharide was carried out using 10K
MWCO ultrafiltration cassettes. Diafiltration was performed against 20-fold diavolumes of
WFI. The purified activated polysaccharide was then stored at 5 + 3°C. The purified activated
saccharide was characterized inter alia by (i) saccharide concentration by colorimetric assay;
(i) aldehyde concentration by colorimetric assay; (iii) Degree of Oxidation (iv) Molecular
Weight by SEC-MALLS and (v) presence of O-acetyl and glycerol.

SEC-MALLS is used for the determination of the molecular weight of polysaccharides and
polysaccharide-protein conjugates. SEC is used to separate the polysaccharides by
hydrodynamic volume. Refractive index (RI) and multi-angle laser light scattering (MALLS)
detectors are used for the determination of the molecular weight. When light interacts with
matter, it scatters and the amount of scattered light is related to the concentration, the square
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of the dn/dc (the specific refractive index increments), and the molar mass of the matter. The
molecular weight measurement is calculated based on the readings from the scattered light
signal from the MALLS detector and the concentration signal from the RI detector.

The degree of oxidation (DO = moles of sugar repeat unit / moles of aldehyde) of the
activated polysaccharide was determined as follows:

The moles of sugar repeat unit is determined by various colorimetric methods, example by
using Anthrone method. By the Anthrone mthod, the polysaccharide is first broken down to
monosaccharides by the action of sulfuric acid and heat. The Anthrone reagent reacts with
the hexoses to form a vyellow-green colored complex whose absorbance is read
spectrophotometrically at 625nm. Within the range of the assay, the absorbance is directly
proportional to the amount of hexose present.

The moles of aldehyde also is determined simultaneously, using MBTH colorimetric method.
The MBTH assay involves the formation of an azine compound by reacting aldehyde groups
(from a given sample) with a 3-methyl-2-benzothiazolone hydrazone (MBTH assay reagent).
The excess 3-methyl-2-benzothiazolone hydrazone oxidizes to form a reactive cation. The
reactive cation and the azine react to form a blue chromophore. The formed chromophore is

then read spectroscopically at 650 nm.

Preferably, the activated Strepfococcus pneumoniae serotype 15B capsular polysaccharide
obtained by the above process comprises at least 0.6 mM acetate per mM of serotype 15B
capsular polysaccharide and has a molecular weight between 50kDa and 500kDa, preferably
100 to 250kDa.

1.3 Conjugation of activated Streptococcus pneumoniae serotype 15B capsular
polysaccharide with CRM,q;

The conjugation process consists of the following steps:

a) Compounding with sucrose excipient and lyophilization

b) Reconstitution of the lyophilized activated polysaccharide and CRM,g7

¢) Conjugation of activated polysaccha}ide to CRM;g7 and capping

d) Purification of the conjugate

a) Compounding with Sucrose excipient, and Lyophilization

The activated polysaccharide was compounded with sucrose to a ratio of 25 grams of
sucrose per gram of activated polysaccharide. The bottle of compounded mixture was then
lyophilized. Following lyophilization, bottles containing lyophilized activated polysaccharide
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were stored at -20 + 5°C. Calcuiated amount of CRM,g; protein was shell-frozen and
lyophilized separately. Lyophilized CRM;q; was stored at -20 5°C.

b) Reconstitution of Lyophilized Activated Polysaccharide and CRMg7 Protein

Lyophilized activated polysaccharide was reconstituted in anhydrous dimethyl sulfoxide
(DMSO). Upon complete dissolution of polysaccharide, an equal amount of anhydrous
DMSO was added to lyophilized CRM;g; for reconstitution.

¢) Conjugation and Capping

Reconstituted activated polysaccharide was combined with reconstituted CRMsg; in the
reaction vessel (input ratio: 0.8:1), followed by mixing thoroughly to obtain a clear solution
before initiating the conjugation with sodium cyanoborohydride. The final polysaccharide
concentration in reaction solution is approximately 1 g/L. Conjugation was initiated by adding
1.0 — 1.5 MEq of sodium cyanoborohydride to the reaction mixture and was incubated at 23 +
2 °C for 40-48 hrs. Conjugation reaction was terminated by adding 2 MEq of sodium
borohydride (NaBH,) to cap unreacted aldehydes. This capping reaction continued at 23 +
2°Cfor3 + 1 hrs.

d) Purification of the conjugate

The conjugate solution was diluted 1:10 with chilled 5 mM succinate-0.9% saline (pH 6.0) in
preparation for purification by tangential flow filtration using 100-300K MWCO membranes.
The diluted conjugate solution was passed through a 5 um filter and diafiltration was
performed using 5 mM succinate-0.9% saline (pH 6.0) as the medium. After the diafiltration
was completed, the conjugate retentate was transferred through a 0.22um filter.

The conjugate was diluted further with 5 mM succinate / 0.9% saline (pH 6), to a target
saccharide concentration of approximately 0.5 mg/mL. Final 0.22um filtration step was
completed to obtain the immunogenic conjugate.

Preferably, the conjugate obtained by the above process comprises at least 0.6 mM
acetate per mM of serotype 15B capsular polysaccharide, has a molecular weight

between 3000 and 20000kDa and has a degree of conjugation between 2 and 6.

Example 2: Characterization of immunogenic conjugate comprising Streptococcus
pneumoniae serotype 15B capsular polysaccharide covalently linked to a CRM;g;
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Conjugate 1 was prepared by the process disclosed in example 1. Conjugates 2 and 3 were
prepared by a similar process using different amount of oxidizing agent. Conjugate 4 was
prepared by a similar process except that the purified serotype 15B capsular polysaccharide
was not sized and was activated to a lower DO (higher oxidation level) and the conjugation
was performed in agueous medium. Conjugate 5 was prepared by a similar process except
that the purified serotype 15B capsular polysaccharide was sized by chemical hydrolysis and
the conjugation was performed in aqueous medium. Conjugates 6 and 7 were prepared by a
similar process except that the purified serotype 15B capsular polysaccharide was not sized.

The obtained conjugates were characterized and the results are summarized in Table 1.

Table 1: Streptococcus pneumoniae serotype 15B capsular polysaccharide-CRM;g;

conjugates
Conjugate 1 2 3 4 5 6 7
Polysaccharide Sized Sized Sized Native |Hydrolyzed| Native | Native
O-Acetylation; 0.69 0.69 0.69 1.01 0.66 0.76 NA

Polysaccharide
(Mmol acetate/umol

poly)
Solvent medium DMSO | DMSO | DMSQ |[Aqueous| Aqueous | DMSO | DMSO
Activated 11.4 5.8 9.7 4.8 8.8 5 12
Polysaccharide DO
Activated 196KDa | 218KDa | 235KDa | 435 KDa| 270KDa |[431KDa | 460KDa
Polysaccharide MW
Yield (%) 87.2 64 63.7 96.2 78.8 242 26.2
Saccharide Protein 0.68 0.65 0.71 1.22 1.29 0.9 1.5
Ratio
Free Saccharide (%) <5 <5 6.1 18.1 14.2 8.8 18

Conjugate MW, |6190KDa|7090KDa|7937KDa|1766KDa| 1029KDa |6293KDa|4466KDa
SEC-MALLS

O-Acetylation, 0.68 0.7 0.68 0.61 0.44 0.85 NA
Conjugate (umol
acetate/pymol poly)

< 0.3 Kd (%), SEC NA 73 NA NA 62 NA NA

Degree of Conj 3.7 3.9 4.1 NA 3.4 NA NA
(AAA); Modified Lys

% O-Acetyl Retained} 99% 100% | 99.5% 60% 67% 100% NA

in Conjugate

The percentage of free polysaccharide is measured by a procedure utilizing aluminium
hydroxide gel to bind protein and covalently bound saccharide for removal by centrifugation.
Samples are mixed with phosphate buffered aluminium hydroxide gel and centrifuged.
Bound saccharide is pelleted with the gel and free saccharide remains in the supernatant.
The resulting supernatant and controls samples are quantitated by appropriate colorimetric
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assays to determine the percentage of free saccharide and to confirm sufficient removal of

protein and recovery of saccharide.

For the Amino Acid analysis the polysaccharide-protein sample is first hydrolyzed into its
individual components as free amino acids, using 6N hydrochloric acid (HCI) hydrolysis

under vacuum and heat (160° C for 15 minutes). After hydrolysis, the samples are analyzed
using Amino Acid Analyzer. The individual amino acids are separated through ion exchange
chromatography using a step gradient of sodium citrate buffer with temperature and flow rate
changes. After separation, the amount of each amino acid residual is quantitatively
determined using a postcolumn ninhydrin coupling detection system. In this system, the
ninhydrin is mixed with the column eluate in the postcolumn reactor system and the mixture
passed into the photometer. The reaction of ninhydrin with eluated amino acids yields a
purple compound that absorbs maximally at 570 nm. This absorbance is a linear response
(function) of the amount of «-amino groups present and this reaction provides quantitative
colorimetric assay for all organic compounds with « -amino groups. In the reaction with imino
acids such as proline and hydroxylproline, which do not have free amino group, a bright

yellow compound is generated and monitored at 440 nm. The peak areas for each
amino acid are calculated using both 570 and 440 nm wavelength outputs.

The yield is calculated as follows: (amount of polysaccharide in the conjugate x100) / amount

of activated polysaccharide.

Conjugates (4 and 5) generated using in aqueous medium demonstrated significant loss in
O-acetyl levels. Conjugates generated in DMSO solvent, using native polysaccharide
without MW sizing (6 and 7) did not demonstrate loss in O-acetyl levels. However, the
conjugate yields were very poor in addition to poor filterability characteristics. Conjugates
generated in DMSO using polysaccharides that were sized by high pressure homogenization
(1, 2 and 3) had high yield and better filterability characteristics with significant preservation
of O-acetyl levels. These conjugates also had very low levels of free polysaccharides.

Example 3: Opsonophagocytic activity (OPA) assay

The immunogenicity of the conjugates of the invention can be assessed using the
opsonophagocytic assay (OPA) described below.

44



10

15

20

25

30

35

WO 2015/110942 PCT/IB2015/050316

Groups of 30 6-7 week old female Swiss Webster mice were immunized with 0.001 pg, 0.01
ug, or 0.1 pg of test conjugates via the subcutaneous route on week 0. The mice were
boosted with the same dose of conjugate on week 3 and then bled at week 4. Serotype-
specific OPAs were performed on week 4 sera samples.

OPAs are used to measure functional antibodies in murine sera specific for S. pneumoniae
serotype 15B. Test serum is set up in assay reactions that measure the ability of capsular
polysaccharide specific immunoglobulin to opsonize bacteria, trigger complement deposition,
thereby facilitating phagocytosis and killing of bacteria by phagocytes. The OPA titer is
defined as the reciprocal dilution that results in a 50% reduction in bacterial count over
control wells without test serum. The OPA titer is interpolated from the two dilutions that

encompass this 50% killing cut-off.

OPA procedures were based on methods described in Hu et al., Clin Diagn Lab Immunol
2005;12(February (2)):287-95 with the following modifications. Test serum was serially
diluted 2.5-fold and added to microtiter assay plates. Live serotype 15B target bacteria were
added to the wells and the plates were shaken at 37°C for 30 minutes. Differentiated HL-60
cells (phagocytes) and baby rabbit serum (3- to 4-week old, Pel-Freez®, 6.25% final
concentration) were added to the wells, and the plates were shaken at 37°C for 45 minutes.
To terminate the reaction, 80 L of 0.9% NaCl was added to all wells, mixed, and a 10uL
aliquot were transferred to the wells of MultiScreen HTS HV filter plates (Millipore®)
containing 200 L of water. Liquid was filtered through the plates under vacuum, and 150 pL
of HySoy medium was added to each well and filtered through. The filter plates were then
incubated at 37°C, 5% CO, overnight and were then fixed with Destain Solution (Bio-Rad).
The plates were then stained with Coomassie Blue and destained once. Colonies were
imaged and enumerated on a Cellular Technology Limited (CTL) ImmunoSpot Analyzer®.
Raw colony counts were used to plot kill curves and calculate OPA titers.

The immunogenicity of conjugates 1 and 2 has been tested according to the above
mentioned assay. One additional conjugate and an unconjugated native S. pneumoniae
serotype 15B capsular polysaccharide (unconjugated PS) were also tested in the same
assay:

Conjugate 9 was prepared by conjugation of native (i.e not sized) serotype 158 capsular
polysaccharide to CRM,g7 by reductive amination in aqueous solution.

The results are shown in table 2.
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Table 2: OPA Titers of Animal Testing

OPA GMT (Geometric Mean antibody Titer) (95% Cl)

0.001 pg 0.01 ug 0.1 ug
Conjugate 1 485 (413, 569) 804 (565, 1145) 1563 (1048, 2330)
Conjugate 2 556 (438, 707) 871 (609, 1247) | 1672 (1054, 2651)
Conjugate 9 395 (329, 475) 856 (627, 1168) 1802 (1108, 2930)
Unconjugated PS | - - 698 (466, 1045)

As shown in the above table, conjugates 1 and 2, when administered to mice, generate
antibodies capable of opsonizing serotype 15B S. pneumoniae, triggering complement
deposition, thereby facilitating phagocytosis and killing of bacteria by phagocytes. In addition,
despite their lower molecular weight, they also exhibited similar level of immunogenicity as
compared to conjugate 9 which has not been sized.

Example 4: Cross-functional OPA responses between serotype 15B and serotype 15C

Pneumococcal serogroup 15 includes four structurally-related serotypes: 15A, 15B, 15C, and
15F. Serotypes 15B and 15C are undistinguishable by genetic typing techniques and have
similar capsular polysaccharide (PS) composition, except that the 15B-PS is the O-
acetylated variant of 15C-PS. To understand whether anti-capsular PS antibodies for
serotype 15B are functionally cross-reacting with serotype 15C, 10 rabbits were immunized
with PCV16v and PCV20v vaccines both containing an immunogenic conjugate comprising
Streptococcus pneumoniae serotype 15B capsular polysaccharide covalently linked to
CRM;g; as disclosed herein as part of their formulation. Sera from pre- and post-vaccination
were tested in OPA assays against serotypes 15B and 15C target pneumococcal strains.

Of the 10 rabbits from each group, 100% had OPA response to serotype 15B following
immunization with a serotype 15B conjugate. Of these same samples, 100% had OPA
response to serotype 15C as well (Table 1 and Table 2). Low OPA titers were observed in
prevaccination sera in 15C OPA. However, over 10-fold GMT OPA titer increase with post
vaccination sera compared to pre vaccination demonstrated that the immunogenic
conjugates of the invention induces the formation of antibodies capable of killing serotype
15B and 15C Streptococcus pneumonia in an OPA.

PCV16v is a 16-valent conjugates composition comprising glycoconjugates from S. pneumoniae
serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 15B, 18C, 19A, 19F, 22F, 23F and 33F (16vPnC) all
individualy conjugated to CRMg>.

46



WO 2015/110942 PCT/IB2015/050316

PCV20v is a 20 valent conjugates composition comprising glycoconjugates from S. pneumoniae
serotypes 1, 3, 4, 5, 6A, 6B, 7F, 8, 9V, 10A, 11A, 12F, 14, 15B, 18C, 19A, 19F, 22F, 23F and 33F
(20vPnC) all individualy conjugated to CRM,g;.

5 Table 1. OPA Titers Against serotypes 15B and 15C strains in Rabbit Sera Pre and Post
vaccination with PCV16v

15B OPA 15C OPA

Animal | wkO wk4 wkO wk4
1 4 4129 50 2524
2 4 1645 182 472
3 4 1131 126 818
4 4 3199 50 1189
5 4 2664 36 727
6 4 4589 68 2492
7 11 3601 169 1137
8 4 1838 165 672
9 4 1334 98 528
10 4 1108 204 2425
GMT 4 2222 98 1075

Table 2. OPA Titers Against serotypes 15B and 15C strains in Rabbit Sera Pre and Post
vaccination with PCV20v

15B OPA 15C OPA
Animal | wkO | wk4 | wkO wk4
1 4 3784 | indeterminable* 2353
2 4 862 | 480 938
3 4 3056 | 69 1497
4 4 1948 | indeterminable* 1316
5 4 2360 | 4 4665
6 4 1594 | indeterminable® 1835
7 4 4943 | 172 4085
8 4 2419 | 117 1458
9 4 1245 | indeterminable* 527
10 4 616 | indeterminable* 545
GMT 4 1917 | 77 1515
10 * Titer cannot be determined due to bad killing curves
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Claims

1. An isolated Streptococcus pneumoniae serotype 15B capsular polysaccharide comprising
at least 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 or 0.8 mM acetate per mM of said serotype 158

capsular polysaccharide.

2. The isolated Streptococcus pneumoniae serotype 15B capsular polysaccharide having a
molecular weight between 5kDa and 500kDa.

3. The polysaccharide according to claim 2 having a molecular weight between 100kDa and
350kDa.

4. The isolated Streptococcus pneumoniae serotype 15B capsular polysaccharide
comprising at least 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 or 0.8 mM glycerol per mM of said serotype
15B capsular polysaccharide.

5. The polysaccharide according to any one of claims 1 to 4 comprising at least 0.6 mM
acetate per mM of said serotype 15B capsular polysaccharide.

6. The polysaccharide according to any one of claims 1 to 5 comprising at least 0.6 mM
glycerol per mM of said serotype 15B capsular polysaccharide.

7. An immunogenic conjugate comprising an isolated Streptococcus pneumoniae serotype
15B capsular polysaccharide according to any one of claims 1 to 6 covalently linked to a
carrier protein.

8. The immunogenic conjugate according to claim 7 where the carrier protein is CRMg7.
9. The immunogenic conjugate according to claim 7 or 8 where the immunogenic conjugate
comprises less than about 50, 45, 40, 35, 30, 25, 20 or 15% of free serotype 15B capsular
polysaccharide compared to the total amount of serotype 15B capsular polysaccharide.
10. The immunogenic conjugate according to any one of claims 7 to 9 where the

immunogenic conjugate comprises less than about 40% of free serotype 15B capsular
polysaccharide compared to the total amount of serotype 15B capsular polysaccharide.
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11. The immunogenic conjugate according to any one of claims 7 to 10 where the
immunogenic conjugate comprises less than about 20% of free serotype 158 capsular
polysaccharide compared to the total amount of serotype 158 capsular polysaccharide.

12. The immunogenic conjugate according to any one of claims 7 to 11 where the
immunogenic conjugate has a molecular weight between: 3000 and 20000kDa; 8000 and
20000kDa; 8000 and 16000 KDa; or 10000 and 16000 KDa.

13. The immunogenic conjugate according to any one of claims 7 to 12 where the
immunogenic conjugate has a molecular weight between 10000 and 16000 KDa.

14. The immunogenic conjugate according to any one of claims 7 to 13 where the ratio of
serotype 15B capsular polysaccharide to carrier protein in the conjugate is between 0.4 and
2.

15. The immunogenic conjugate according to any one of claims 7 to 13 where the ratio of
serotype 15B capsular polysaccharide to carrier protein in the conjugate is between 0.7 and
0.9.

16. The immunogenic conjugate according to any one of claims 7 to 15, wherein at least 40%
of the immunogenic conjugate has a Kd below or equal to 0.3 in a CL-4B column.

17. The immunogenic conjugate according to any one of claims 7 to 15, wherein at least 50%
of the immunogenic conjugate has a Kd below or equal to 0.3 in a CL-4B column.

18. The immunogenic conjugate according to any one of claims 7 to 15, wherein at least 60%
of the immunogenic conjugate has a Kd below or equal to 0.3 in a CL-4B column.

19. The immunogenic conjugate according to any one of claims 7 to 17 wherein the degree
of conjugation is between: 2 and 15; 2 and 13; 2 and 10; 2 and 8; 2 and 6; 2 and 5; 2 and 4;
3 and 15: 3 and 13; 3 and 10; 3 and 8; 3 and 6; 3 and 5; 3 and 4; 5 and 15; 5 an 10; 8 and
15: 8and 12; 10 and 15; or 10 and 12.

20. The immunogenic conjugate according to any one of claims 7 to 17 wherein the degree

of conjugation is between 2 and 6.
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21. The immunogenic conjugate according to any one of claims 7 to 17 wherein the degree

of conjugation is between 3 and 5.

22. An immunogenic composition comprising an immunogenic conjugate according to any
one of claims 7 to 21 and a physiologically acceptable vehicle.

23. The immunogenic composition according to claim 22 further comprising at least one

additional antigen.

24. The immunogenic composition according to claim 22 or 23 further comprising an

adjuvant.

25. The immunogenic composition according to claim 24 where the adjuvant is aluminium
phosphate.

26. A vaccine comprising an immunogenic composition according to any one of claims 22 to
25.

27. A process for producing a polysaccharide according to any one of claims 1 to 6, said
process comprising the steps of:

(a) preparing a fermentation culture of serotype 15B Streptococcus pneumonia bacterial
cells:

(b) lysing the bacterial cells in said fermentation culture;

(c) purifying Streptococcus pneumoniae serotype 15B capsular polysaccharide from the
fermentation culture;

(d) sizing the purified Streptococcus pneumoniae serotype 15B capsular polysaccharide by
high pressure homogenization.

28. A process for producing an activated Streptococcus pneumoniae serotype 15B capsular
polysaccharide, said process comprising the step of reacting the isolated Streptococcus
pneumoniae serotype 15B capsular polysaccharide of any one of claims 1 to 6 with an

oxidizing agent.

29. The process according to claim 28 where said process comprises the step of reacting
said isolated Streptococcus pneumoniae serotype 15B capsular polysaccharide with 0.1 to
0.3 molar equivalent of sodium periodate during 15 to 20 hours at a temperature between 20
and 25°C.
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30. An activated serotype 15B capsular polysaccharide obtained or obtainable by the

process of claim 28 or 29.

31. An activated serotype 15B capsular polysaccharide having a molecular weight between
about 5 and 500 kDa, about 50 and 450kDa, about 100 and 400kDa, about 100 and 350
kDa, about 100 and 300kDa.

32. The activated polysaccharide according to claim 31 comprising at least 0.1, 0.2, 0.3, 0.4,
0.5, 0.6, 0.7 or 0.8 mM acetate per mM of said serotype 15B capsular polysaccharide.

33. The activated polysaccharide according to claim 31 comprising at least 0.6 mM acetate

per mM of said serotype 15B capsular polysaccharide.

34. The activated polysaccharide according to any one of claims 31 to 33 comprising at least
0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 or 0.8 mM glycerol per mM of said serotype 15B capsular
polysaccharide.

35. The activated polysaccharide according to any one of claims 31 to 34 comprising at least
0.6 mM glycerol per mM of said serotype 15B capsular polysaccharide.

36. The activated polysaccharide according to any one of claims 31 to 35, characterized by a
degree of oxidation between 2 and 20, 2 and 15, 2 and 10, 2 and 5, 5 and 20, 5 and 15, 5

and 10, 10 and 20, 10 and 15, or 15 and 20.

37. The activated polysaccharide according to any one of claims 31 to 36, characterized by a

degree of oxidation between 5 and 15.

38. The activated polysaccharide according to any one of claims 31 to 36, characterized by a

degree of oxidation between 10 and 20.

39. The activated polysaccharide according to any one of claims 31 to 36, characterized by a

degree of oxidation between 15 and 20.

40. The activated polysaccharide according to any one of claims 31 to 36, characterized by a

degree of oxidation between 10 and 15.
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41. A process for the preparation of an immunogenic conjugate comprising Streptococcus
pneumoniae serotype 158 capsular polysaccharide covalently linked to a carrier protein, the
process comprising the steps of:

(a) compounding the activated polysaccharide of anyone of claims 30 to 40 with a carrier
protein; and

(b) reacting the compounded, activated polysaccharide and carrier protein with a reducing
agent to form a serotype 15B capsular polysaccharide-carrier protein conjugate.

42. The process according to claim 41 wherein the carrier protein is CRMyg7.

43. The process according to claim 41 or 42 wherein step (a) and step (b) are carried out in
DMSO.

44. The process according to claim 41 or 42 wherein step (a) and step (b) are carried out in

aqueous solution.

45. The process according to any one of claims 41 to 44 wherein the concentration of
activated serotype 15B capsular polysaccharide in step (b) is between 0.1 and 10 mg/mL,
0.5 and 5 mg/mL or 0.5 and 2 mg/mL.

46. The process according to any one of claims 41 to 44 wherein the concentration of
activated serotype 15B capsular polysaccharide in step (b) is about 0.1, 0.2, 0.3, 0.4, 0.5,
06,07,08,09 1,11,12,13,14,15,16,17,18,19,2,21,22,23,24,25,26, 2.7,
2.8, 2.9 or 3mg/mL.

47. The process according to any one of claims 41 to 44 wherein the concentration of
activated serotype 15B capsular polysaccharide in step (b) is about 0.5 mg/mL.

48. The process according to any one of claims 41 to 44 wherein the concentration of
activated serotype 15B capsular polysaccharide in step (b) is about 1 mg/mL.

49. The process according to any one of claims 41 to 44 wherein the concentration of
activated serotype 15B capsular polysaccharide in step (b) is about 1.5 mg/mL.

50. The process according to any one of claims 41 to 44 wherein the concentration of
activated serotype 15B capsular polysaccharide in step (b) is about 2 mg/mL.
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51. The process according to any one of claims 41 to 50 wherein the initial input ratio of
activated serotype 15B capsular polysaccharide to carrier protein is between 5:1 and 0.1:1,
2:1and 0.1:1, 2.1 and 1:1, 1.5:1 and 1:1, 0.1:1 and 1:1, 0.3:1 and 1:1, 0.6:1 and 1:1, or 0.6:1
and 1.5:1.

52. The process according to any one of claims 41 to 50 wherein the initial input ratio of
activated serotype 15B capsular polysaccharide to carrier protein is about 0.4:1, 0.5:1, 0.6:1,
0.7:1,0.8:1,0.9:1, 1:1, 1.1:1, 1.2:1, 1.3:1, 1.4:1, 1.5:1, 1.6:1, 1.7:1, 1.8:1, 1.9:1 or 2:1.

53. The process according to any one of claims 41 to 50 wherein the initial input ratio of
activated serotype 15B capsular polysaccharide to carrier protein is about 0.6:1.

54. The process according to any one of claims 41 to 50 wherein the initial input ratio of
activated serotype 15B capsular polysaccharide to carrier protein is about 0.8:1.

55. The process according to any one of claims 41 to 50 wherein the initial input ratio of
activated serotype 15B capsular polysaccharide to carrier protein is about 1:1.

56. The process according to any one of claims 41 to 50 wherein the initial input ratio of
activated serotype 15B capsular polysaccharide to carrier protein is about 1.5:1.

57. The process according to any one of claims 41 to 50 wherein the initial input ratio of
activated serotype 15B capsular polysaccharide to carrier protein is about 2:1.

58. The process according to any one of claims 41 to 57 wherein in step (b), the activated
polysaccharide is reacted with between about 1 and 2 molar equivalent of sodium
cyanoborohydride during about 40 to 50 hours at a temperature between about 20 to 26°C.

59. The process according to anyone of claims 41 to 58 wherein said process comprises the
additional following step:
(c) capping unreacted aldehyde by addition of NaBH,.

60. The process according to anyone of claims 41 to 59 wherein said process further
comprises the step of formulating the conjugate in a multivalent vaccine.

61. The process according to any one of claims 41 to 60 wherein the yield of the conjugation
step (b) is greater than 50%.
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62. The process according to any one of claims 41 to 60 wherein the yield of the conjugation

step (b) is greater than 60%.

63. An immunogenic conjugate obtained or obtainable by the process of any one of claims
41 to 62.

64. The immunogenic conjugate according to claim 63 where the immunogenic conjugate
comprises less than about 40% of free serotype 15B capsular polysaccharide compared to
the total amount of serotype 15B capsular polysaccharide.

65. The immunogenic conjugate according to any one of claims 63 to 64 where the
immunogenic conjugate comprises less than about 20% of free serotype 15B capsular
polysaccharide compared to the total amount of serotype 15B capsular polysaccharide.

66. The immunogenic conjugate according to any one of claims 63 to 65 where the
immunogenic conjugate has a molecular weight between: 3000 and 20000kDa; 5000 and
10000kDa; 5000 and 20000kDa; 8000 and 20000kDa; 8000 and 16000 KDa; or 10000 and
16000 KDa.

67. The immunogenic conjugate according to any one of claims 61 to 66 where the ratio of
serotype 15B capsular polysaccharide to carrier protein in the conjugate is between 0.4 and
2.

68. The immunogenic conjugate according to any one of claims 61 to 65 where the ratio of
serotype 15B capsular polysaccharide to carrier protein in the conjugate is between 0.7 and
0.9.

69. The immunogenic conjugate according to any one of claims 61 to 68, wherein at least
40% of the immunogenic conjugate has a Kd below or equal to 0.3 in a CL-4B column.

70. The immunogenic conjugate according to any one of claims 61 to 68, wherein at least
60% of the immunogenic conjugate has a Kd below or equal to 0.3 in a CL-4B column.

71. The immunogenic conjugate according to any one of claims 61 to 70 wherein the degree
of conjugation is between: 2 and 15; 2 and 13; 2 and 10; 2 and 8; 2 and 6; 2 and 5, 2 and 4;
3and 15 3 and 13; 3 and 10; 3 and 8; 3and 6; 3 and 5; 3 and 4; 5 and 15; 5 an 10; 8 and
15; 8 and 12; 10 and 15; or 10 and 12.
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72. The immunogenic conjugate according to any one of claims 61 to 70 wherein the degree

of conjugation is between 2 and 6.

73. The immunogenic conjugate according to any one of claims 61 to 72 wherein the ratio of
mM acetate per mM serotype 158 capsular polysaccharide in the immunogenic conjugate to
mM acetate per mM serotype 15B capsular polysaccharide in the activated polysaccharide is
at least 0.6, 0.65, 0.7, 0.75, 0.8, 0.85, 0.9, or 0.95, preferably at least 0.7 or at least 0.9.

74. The immunogenic conjugate according to any one of claims 61 to 72 wherein the ratio of
mM acetate per mM serotype 15B capsular polysaccharide in the immunogenic conjugate to
mM acetate per mM serotype 15B capsular polysaccharide in the activated polysaccharide is
at least 0.6, 0.65, 0.7, 0.75, 0.8, 0.85, 0.9, or 0.95, preferably at least 0.7 or at least 0.9.

75. An immunogenic composition comprising an immunogenic conjugate according to any
one of claims 61 to 74 and a physiologically acceptable vehicle.

76. A vaccine comprising an immunogenic composition according to claim 75.

77. A method of protecting a subject against an infection with serotype 15B Streptococcus
pneumoniae, the method comprising administering to a subject an immunogenic amount of
the immunogenic composition of any one of claims 22 to 25 or 75, or the vaccine of claim 26
or 76.

78. A method of treating or preventing a Streptococcus pneumoniae infection, disease or
condition associated with serotype 15A, 15B and/or 15C Streptococcus pneumoniae in a
subject, the method comprising the step of administering a therapeutically or prophylactically
effective amount of an immunogenic composition according to any one of claims 22 to 25 or
75, or the vaccine of claim 26 or 76.

79. A method of treating or preventing a Streptococcus pneumoniae infection, disease or
condition associated with serotype 15B and/or 15C Streptococcus pneumoniae in a subject,
the method comprising the step of administering a therapeutically or prophylactically effective
amount of an immunogenic composition according to any one of 22 to 25 or 75, or the

vaccine of claim 26 or 76.
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80. A method of treating or preventing a Streptococcus pneumoniae infection, disease or
condition associated with serotype 15B Streptococcus pneumoniae in a subject, the method
comprising the step of administering a therapeutically or prophylactically effective amount of
an immunogenic composition according to any one of claims 22 to 25 or 75, or the vaccine of
claim 26 or 76.
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1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was

carried out on the basis of a sequence listing:
a. forming part of the international application as fited:
in the form of an Annex C/ST.25 text file.

D on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:

D in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).
D on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).

2. D in addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:
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BoxNo.Il  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:' Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. I:I Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

BoxNo. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found muttiple inventions in this international application, as follows:

see additional sheet

—y

. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. l:l As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

w

. m As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

7-26(completely); 1-3, 5, 77-80(partially)

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1, 5(all partially)

An isolated Streptococcus pneumoniae serotype 15B capsular
polysaccharide comprising acetate as defined in claims 1 and
5

2. claims: 2, 3(partially)

An isolated Streptococcus pneumoniae serotype 15B capsular
polysaccharide having a molecular weight as defined in
claims 2 and 3

3. claims: 4, 6(all partially)

An isolated Streptococcus pneumoniae serotype 15B capsular
polysaccharide comprising glycerol as defined in claims 4
and 6

4. claims: ‘1-3, 5(all partially)

An isolated Streptococcus pneumoniae serotype 15B capsular
polysaccharide comprising acetate wherein the capsular
polysaccharide is having the molecular weight defined in
claims 2 and 3

5. claims: 1, 4-6(all partially)

An isolated Streptococcus pneumoniae serotype 158 capsular
polysaccharide comprising acetate and glycerol

6. claims: 7-26(completely); 77-80(partially)

An immunogenic conjugate comprising an isolated
Streptococcus pneumoniae serotype 15B capsular
polysaccharide covalently linked to a carrier protein.
Methods according to claims 77-80 involving the use of said
conjugate.

7. claim: 27

A process according to claim 27

8. claims: 28-30

A process according to claims 28 and 29. A polysaccharide
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

obtained or obtainable by said processes.

9. claims: 31-40

Am activated serotype 15B capsular polysaccharide according
to claims 31-40. Further lack of unity could exist in this
group depending on what "activated" means.

10. claims: 41-76(completely); 77-80(partially)

Process for the preparation of an immunonenic conjugate

comprising S. pneumoniae serotype 15B capsular polypeptide
covalently linked to a carrier protein according to claim
41. Methods according to claims 77-80 involving the use of

said conjugate.
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50 . 4R PEAU R BSR4 L —A44F — TR 75 15, B b 25 B () A iS4k [ 1 375 BY | 5B 3 I 22 4 (1 K
& 9 %92mg/mL.

51 . MR AL E SR 41-504F — TR J7 v, Hrh IS i M iE B 16BE L Z M S8k BB B K
AN W E5:1-0.1:1.2:1-0.1:1.2:1-1:1.1.5:1-1:1,0.1:1-1:1.0.3:1-1:1.0.6:
1-1:18%0.6:1-1.5:1,

52 . KR 4R A F) B3R 41-504T - TRA J7 v, H P iEIL R I FE B 15BRE 2 0 5 8L E B /Y
WS NEL 51 4£0.4:1.0.5:1.0.6:1.0.7:1.0.8:1.0.9:11:1.1.1:1.1.2:1.1.3:1.1.4:
1.1.5:1.1.6:1.1.7:1.1.8:1.1.9:182:1,

53 MR IEHF ER41-50F~ TREI TV Hb g miE IR Eem 5 HEELD N
HI YN EL R 290 .61 1. |

54 . H R BRI E R A1 -504F — W9 77 3%, b IiFAL R B R 15BR E 2 M 5 BE EH R
HIEEHE L #9152 490.8: 1,

55 . MR HE AR 3R 4 L -504F — IR A5 v3: , He o v 4L 1) 135 Y L 5B I 2 08 53R E 1 10
VIssm AL B2 1.

56 . 4R B AR B K4 1-504F - TR 772, b iE L H9 L35 B9 15BIE L £ B 53k R E HY
VTN B R 291.5: 1,

57 AR YRR E SR A1-504F — T J5 v, Hoh vE AL B L5 B4 1 5B3E K £ W8 53 iA B B #Y
KIEEMINLL B R 2921 1,

58 M IERUF) R A1-5TF — A 73k, Hp 25 R (b)) VG £ HE 549128 /R
B S E A4 BT, 7£ £920-26°C I8 JE 1 45 2354050/ o

59 . 4R EBUF) E R 41-681F — BRI J7 %, Ho b FriR i B REMSM I T 25 1R

()it I ANaBHa 8 R 52 57 fe i g .

60 . HRIE AR R 41 -694F — T 75 ¥, Horb frk Ak B A fEER sl 2 M EE F RS9
(g

61 . FRIBACF R 41-60F—IRK T2, HPRE L ERMIK R KRKTE0%.

62 AR HEAFIE RA1-60/F — LA 1%, KPR E S BD)KIF=ERNT60%.

63. o RG-S, Bl i B ATl i AR B SR 41-624F- - TR JTVEZR 1R -

4
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64 ARIERF)ER631 BB EMERAW, Hh Bk o g H R A WA & FE B R 158
KRS 2 HR S B/NT 2040 % AU SS HiiE BY 1 5BIERR 2 47 o

65 . AR IERUF) B R63-641F — A S B B M G-A W , b Bk S BSR4 B & Mt
7 B 1583 8 2 M S BN T 2920 % RO U5 B8 175 BY 1 5B 3 & 0 o

66 . MBIEM R ER63-65F — M ABEREREREY, LR e B EEREWES
3000-20000kDa - 5000-10000kDa .5000-20000kDa . 8000-20000kDa .8000-16000KDaBL 10000~
16000KDa f¥j 43 F & o

67 AR IERLF ER6 1-661F — T 48 BIEGR AW, P KA Wb LR 15BIEHE L B
SREEAKELBILZ0.4-2,

68 AR BRI B R61-654F — TR S0 RIS A4, KPS A Y MmiB R 1 5BIEAE 2 1E
H5HAEEAREEHIZ0.7-0.9,

69.ﬁﬁ*ﬂ%ﬂﬁﬁ%l—684£~Iﬁ8@ﬁ’a_9§ﬁ‘fi%xi%%,ﬁ¢§¢40%ﬁg%¥§ﬁ‘fi%%%’%7£
CL-4BKE LA /N F B2 F0. 309Kd.

70 AR YEALF FE R 6 1-684F — T S RIS &4, b B 460 % i G R IE R S WAE
CL-4Bk: e B /NTESET0. 3/IKd.

71RO B R61-704E — TN S R E R &0, b SR AR Z2-15.2-13.2-10.2-
8.2-6.2-5.2-4.3-15.3-13.3-10.3-8.3-6.3-5.3-4.5-15.5-10.8-15.8-12, 10-158 10~
12,

72 AR PR E K6 -TOE— T (K e YRR &), FoH iR -5 A 26

73 MREAUK TR 61 -7 24F — TR M G SR R GE A4, B b BT IR % JE 4 4 A 1) b A mM UL
VB 70 1 5B I FE 2 B 2 T Eh (X mM 5 7 Vi 1L G 22 4 rP AmM T 775 B4 15BIE S 2 M) 2, TR R A mM
BIEL B F /00.6.0.65.0.7.0.75.0.8.0.85.0.9880. 95, fRIELE 0. TELE 0.9,

74 KR YEAL TSR 61 -7 24T — 10 1) 4 938 SR R 48 & ), L b B i S 8 TR T 485 1 o BEmMUL
V5 ) 16B 3% A £ M 0 2. 1 £k A mM -5 7635 AL B 25 4 oh A mMf 7 B4 1 5B R 22 B A0 2 B B A mM
(e ) B & /00.6.0.65.0.7.0.75.0.8,0.85.0.98%0.95, Lt £ /0. 78k & 0.9,

75 . G M A, A SR ER R E R61-T4E— T R RS -G MAEE - A]
B2 Y.

76 . R TH . R EIERIESCRE SR 750 ek B H &Y

77 ARP LR G T I 7% B 1 GBI A BEER R UK B vk, BTk S B RS 2R E A
5 5 M B AR B 3R 22-25 8%, 754F — T8 ) S 2% R R 4B A ) SR B SR 26 B T6 I BEH o

78 . VAT B TR A2 R E T 5 M 75 Y 15A . 15BN/ B 1 5CHH 48 5 BR B AH O 0 I 2% B PR
JER T IR BRI L B V2, TR 5 B HE i B VA T BR TR A R B AU R B 5K 22-26 B 75 fE
TREY S 28 R S ER BRI ZE SR 26 B TO R B ) P 3R .

79 VA FF ERFARA 75 2k b 5 L B 1 5B AN/ BY 1 5CRH 28 HE BR TAE 2% 6 i o8 BE IR AR
P9 B R 1L B 5 T, BT IR T vk L i R VA T BR TR A R B A AUR) B2 3R 22~ 26 BR 754 — 1KY
B I8 5 4H A P B R) E SR 26 X TO R I FH O 2P R

80 . Y& F¥ BLFRH 7 52 3\ % b 5 L 75 75 1 5BJ 74 EBR B AE S i & REBR B IR I L R BUR
TR T 1, AR 75 140 ¥ e P YA 7 B TR A 2 A R R sk 22- 25 BR 7 5 4E — JUHY S B SR 1%
4 A PR RUR B SR 26 BR 76 19 55 B I 5 TR .
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AR BRI R S PE R RS

5 ARSI

[0001]  Zx % WH b B 4 8 1% )i 78 5 BR B (Streptococcus pneumoniae) ME R 1 SRIE K & FH
FE AT 411 77 155 o 25 5 B A 5 A0, B S 47y 2 48 B 044 2R 151 10 I 7 B R B 1 7 Y 1 B ISR
LR BN A, BT & T IE A T G R E S .

BHEHEAR

[0002]  ffi £ BEERTE 2 4 22 FC B0 M: LAU0P TS BR B, 0@ A A A IR (RUER B ) , th ) DA g B
B S M L AR 5 A KE IR ISR b, B R TE H BRaiF i, BRAE
PR, TATR DL B ML . K 22 $iUi 48 BR TS I V3 204 1 4 HL o e, B 480 4 g T [
(9 22 WAL K o I JE AR 70 A 25 35 7 B R 5 (R D ST S BE L T4 B 35 0 4 1 4 R T
FHRBWEE . B BT 5 T HBLo0 R T & f il 58 1K 12 € N 1t 375 284 , B o 23 b oag WL AY L i
R b A BRAS 2SI TR 9 R 299096 AE Ju s i L B R ERE S AR R A RIEMBURZME
B9 R RGERSME R AT IR S AR X I R SR E M R M, A& NS E R ER
() SE RS 22 48 0 VR 7E B8 J L R0 of T i 48 TR B B RV B K I 2 4F A I S iR R

[0003] 9 M20004EHE 58 — B T il 48 BR 1 45 & 9% 18 (PCVT B Prevnar) LAR, 3k 8 £
M FER (4.6B.9V.14.18C. 19F FN23F) (42 28 1 % O L ¥4 5% o ZEPrevnar 137 DA IL7E
AU1.3.5.6ATFFILOASE — AR T IR 28 M i 2 R BRI E -

[0004] SR , B 3k 32 1Y 0 375 78 (3 4nfii 78 BEER T 1 75 BY 15A L 15BN L5C) T B 1R 2% P4 At ¢
REEBHRFRERECHIN(S WH WMBeall B. %, Journal of Clinical
Microbiology.44(3):999-1017,2006,8 Jacobs® ,Clin Infect Dis.(2008)47(11):
1388-1395) . B # T & 19 Il 4 BREG A B L — R AE AN UL ZAF IR FE/ D T 25 1 JLE S #%F
1375 74 L 5B 2% 5 BR B 1034 24 R 37 . BELE, A7 78 X AT B T S 4 9 M5 2 1 6Bl 28 BE BRI
1) B0 025 J52 I ) 4 928 R MR 4R S 0 B B DR R BE Y S8 IR MR A A R TR R E 52
137 &Y 1 5CH /B L 5ARN 28 BEERBE IR 3 , 4G R AIM I 73R4k .

[0005] & EHMLE

[0006] ZE—J5TH , 48 A FF R B2 T — B 5kDa-500kDalf) 43 1 & 1 53 58 1Y il % BEEK
L E R 1 5B LM .

[0007] fE— BRI E , AAFFRERAE T 2 560 b 2 G 2R B L5 71 1 5B IR Z 4 , &gmM
ik el 46 G R 18 I v Y 1 GBI 2 M & % /00.1.0.2.0.3.0.4.0.5.0.6.0. 780 . 8mM, 1§
HF 0. 6mMZ BR 2 .

[0008]  #EiF— M , A A FFAFRIRME T 2 B0 i 4% B4 R L B AY 16BIE AR L2 4 , FEmM
B i e 48 G BRI L 375 Y 1 SBSERE 2 48 & % 400.1.0.2,0.3.0.4.0.5.0.6,0. 750 . 8mM, {1
EEAo.emME .

(00091 #EHE— BRI, RAFH AR —FEEHMERBIBEEQ ARSI ATH
BRI R EE R ML E R ISR S M AR R B AW E— T H, TR BB ED L
CRMi97.
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[0010]  FE— B HEH, RAFHABRM T AEETHAH R FEERKSWEE L
A B2 9 A S s A S . E— T . Bk B R A S a s £ 0 — Mot
B3R o 77— 5 T » FFR S0 3% SR MR 4H A )i B & fE 77

[0011] FE#— B FHE. ZRAFABRRETBEWMATHFAFH %I FEEESMAK
o -

[0012] ZE@—BH AT, ZATFRERMGE T AT EFA A AT S BRMER 158
ZHEN R ZHIEERELU TP

(0013] (&) %4 i 28 BEER T 1M 75 Y | SBAM B 4 ) R BE 3 574 5

(00141 (b) 2R BT i K P 55 T 40 v 1O 4 L 41 KD

[0015]  (c) MK B 5SS ot 10 it 7% 5 2R B8 (L 75 Y 1 5B3E AZ 2 0 5 A1

(0016] (d)ﬁﬂ_%&i@ﬁﬁﬁg(sizing)é—’”&%ﬂ‘]ﬁfﬁ%%ﬂ?%m%MISB%H,%%#}%Q

[0017]  {E3—BHAE, ZAFHERUL—F AT AP BT R ERBEMEL 1583
A 2 W 10 50, BT AR J VA FE A B0 A ST TR0 4 BS I fidi 46 BE BR B I 75 21U L SBSEFR £ HE 5
BT R R 2P BB AE— T T, AN A TR P B R4 T @ i bR D7 v 348 BURT 3R48 1 T AL R 1L
ETY15BIERE L . ’ '

[0018]  7Ej—sBRYHE , AN A TF AN B R T 88 ST 32 BI04 B ARG i 28 B R I LI
#Y 1 SBIEHE 2 HERY o R R SR B & 07V BT iR B L T 2R

[0019] (a)iRESWMAXAFHELH ZHSB4GED . '

[0020] (b)) ik IR A (1 1E ALK 2 ¥ AN 44 25 1 55 30 SRR S B2 AT A L 7E 284 1 6BIE iR %5
W-RAEABAYE— T, AN FFA RN T8 LR TR REGH S R T
Z&E5M.

[0021]  ¥E58— B 77T , A D TF N B IR T AR 4P 2603 % T 075 24 1 5BAM A& Bk 2R il gt
B T4 BT IR 77 1 B4 4 SR A G ) 8 R M ) R SO TR S S SR P48 S D BRBE B
[0022] {EMF—BHATE, AAFFHBRM TIHIFR BB 2R E P 5 MmFR 15A. 158/
TR L 5CH 28 4 BR T HE 56 1K) Il 28 5 BR T8 B 50 998 W37 LK) 5 V6 5 BTt vk 60, K e AV 7 BT
95 77 2050 B £ A% ST o O R S 0 R 4 S B R TE A AP R

(00231 B I i

[0024) [E1—Mi R ERFERE L HEMIE R 15BEE BG4

[0025] ‘REAPER

[0026] 7% BH BT LA 238 DA R 4k R 81 40 36 52 05 58 R 24 SC B8 1) S 491 ) T 4 IR
7 B 25 5 MO R i L I Ak 5 52 S, 75 D0 A SC A R T A B R AN RL SR AR S LR BT
JB AT 35 A A SOE S T AR 0 AR B B 2 X« USR5 K ST BT IR ) I Ak S BR 55 RR ) T VR RS ek
AT LA e B BRAR AN K B L 2R SCATTARREAR T e LI B0 7 IR AR R  FE REIB SERETT AN
F kA KB b, AT LARRYE T 55 AE R RIE.

[0027] X

[0028] tOASCHTH, B SR £ Bk- 8 B S-SR “9 T & i R~ HipE & 8%
(SEC) 458 % £ B WOL B SHE I 38 (MALLS )+ E B B 4 T+ & .

[0029) BT H FH, ARGE “UE S £ 50 Fa VR A N 4R A BIEUA T G (B 2 2078 ML Y 15B 36
FiE 22 3 -0 1 B 9 48 O D AEL & M R R R I I 7 Y 1 5B I RS 22 L Ui 2 W T LA AR LA

7
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(BR, AL 454 R B (BB HE IR T i h sk A 3R SR E O H S,

[0030] JSESEFEHE S EMIERGBEM L H-BAEAHX S RAMLTME. R
Vot , AT S A AL F4ER E . LR R NSRS SR 2 a oL,

[0031]  #nASCHT AL, RIE “I 7% B4 158 2 47 B “Ifr i Y 1 5B i 25 4 Fia i 7¢ e ook v o 775 B4
15BFEE L HE .

[0032]  nACSCRR A, RIE “MLiE BY 1 5BRE R4 B “MLiE B 1 5B & fR I R & B AE
EONSs BRI ERI15SBE .

[0033]  fnASSCHT A, ARAE “GULEE” (DO) #2443 BS (1) 22 18 Al EAL TS (LAT 5 4> AL B RO BE 2
HIFEEE P E - 2 R S AT LU A SRR R A R E AR E T IEE -

[0034)  tnASCET A, AGE “ZRE FRHILEY, BN, RIS A AT Y R 5h )
BATAT L B W RAE LB L BIEFEE YR R K EE YGRS PR
M HEFE R R VKR VPR WER SR VKR EH VRS Wi R
Fdek . ARAE “Z R E” EEFE R BB - K & S0 JERR 1 SE BT« S8 B AR VIR YE L A
R O EYNTE VLB DP L4 O R VIR AR A XS B R KA.

[0035] 43 Ay 75 2Y 1 5BIERE 2 1 '

[0036]  tn7EME 1 iR, LT 7Y 1 5B 22 45 2 & 88 70 i 40 SR =08 2 88 (— DN-Z B b
A% (GlcpNAC ) « — AN IR 2 FL A (Gal, ) Fl— AL BT 25 88 (Glcy) ) 5% T Gle NACHICA ¥4 4
f1aGalp,—BCal, = #H4> ST 4 AR . B AR H i 382 8 —HE9r BGal SR AR C3FE 3 . L i 1 158
LR R0-Z LI H HOo-Z ik S BRGNS E R R ITLN0.850.91M0-Z Wi B
(2 WABIHIC. JonesZE ,Carbohydrate Research,340(2005)403-409) .3k B ifn % A4 15C 1ML
T [ 3K £ 0 LA 455 i i Y 1 SBAH ) ) 3= B S5 A H B B /D0- 2L Bk .

[0037]) A4 BHAY 4> BSA0 LIS AL 1 5B HE AT LLE L B T 5P IR 7 R IR 18 -

[0038]  (a)#!l4& M i 7Y 1 5B 7 5 BR B 40 1 A i) R B 35 554 -

[0039]  (b)ZMEFTIR K BEHE F74 + B 41 B 40 AR

[0040]  (c) MR EERZFRMLHAL MLIERY L SBE HE A1,

[0041]  (d)iEid & B RIS LA M iE R 15B 2 HE

[0042] [y B 15BZE HHAT LS AU AR A RE MK 45 & 7iEHBENMEHRE (20,
4 B £ R HE A FFS20060228380.20060228381.20070184071.20070184072,
20070231340F120080102498ELW020081 18752/ FFHG 515 ) b 4h , TATHT LU FH& 7 B4
FZo

[0043]  [f 7% %Y 1 5B 4 %4 BR T B A% 77 LASK [ B2 5L 055 SR 85 & (I B anATCCAR J8 T Ak
No ATCC10354EY Al 3k & B3 HI AT b O M ERE S H LI %, W =K, ¥ TN
(Streptococcal Reference Laboratory of the Center for disease control and
prevention,Atlanta,GA) Y AK) BRIIERAEZ .

[0044]  4HEEHNMLPLIE7E 2T KGRI BS IR 3 AR K o A8 72 i 2% B BR T I 7% 724 1 5B A 41 B 4
U T s , S A 20 T 400 LA 7 A T B B AR ) o T T A P T LA A AT R SR N I AT AR
SR R 5 4 B T B RN S E A Mo AR O B TA R RRBKR L B AR B, IR AR
B A, ARAE “EYG R FEEE WA S MRS FER B F AN BT AEARK
B (0 717 55 o {8 R 0 L 288 5 0 75 4 A 3R e S A 6 e U BB R 4 (DOC) WN- AR BRI &R  F8 iR

8
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[0045)  FEAR%EARI—ANSEHETT S0, FE T Z447 20 8 40 M i 2477 77 & DOC . DOC R B T M
SUIBEE 5 EE . FLM B SRR T 2L W03k VR L 18 tn 4 BN 4F L DOCTE ULy tAZE A, FLR 2 5l
SESRTE AN BEAE K RIS I B IE B Ly tAR AR HC- RS I B RS &, F oM
Ly tAZE R B 2825 7= A X DOCE AR A Ptk ALy tASR AR {4,

[0046]  #E AR HA K — S SCRET 2 o, ATV 1R 400 T 400 U A AR 791 2 HE Bh M SR VR Y R AR
) o B T 7E 25 52 W 16 5795 o 48 R 1A SE Bh A SR VR 1) SR8 7R A 95 R AR Bh ) SR YR 1K S5 DOC L F
UL B R B CBD , BTk B RS =X B B Wi Ly t AT BE 3 5 85U ¢ BE SR 4R AR AR o Uk
5 4E B ok Y B B A7 70, 15 L R T DOCH 28 AU4 « 2 THI & 14 771 « 5 7 77 A LA 485 g 2648
W) 7E— AN SEHETT S v, AEEh WD SR VR I BB R ) BB R R R R AR () 2
(#tnTgepal®CA-630,CASH:9002-93-1, Al M E Sigma Aldrich,St.Louis,MO), F M
L E4ES Y (FnTriton X-100, ] M E Sigma Aldrich,St.Louis,M0) . N- AEEBIHIE -
B8 N- H RN VLS BN B ST S T ER - TR A IR ER A RO EUAE BR AL N EHE R
B CHEBEEERE: . AT U L A RS S MR L R AR ER #h FE ) — AN SERET R,
A B ) S IR I B AR T REN- HAEBRULE R o 75 5 — A SE 75 3R eh , Bk SR 7 EN- A AR B
IR

[0047] [ 3% %Y 15B 2 WA SR 5 A LA (0 B A S b 4N aifb B R (B A E O R R
JE VLIE VB IE L VE M R AL TR VB RN /B R ) NG IR MR R S (B, Blan R |
FI R 4 2 FF B 20060228380, 20060228381.20070184071.20070184072,20070231 340F0
20080102498FRW02008118752) o T LASA JG A FH £ A4 O I 775 73 1 5B it 22 4 i T 9 38 D 1P 4%
EHIR % '

[0048]  fRidkh, 9 T 4 mEL A R sl MU 4E AN/ SRR RN R AW TER & IRk R H
ZRIHEAT 2RI BT RS 2 B (MW JE ] o F e , 2 A0 A0 I T 1 5B 28 05 0 K /N s/ [R] B
1588 22 4 4 B0 S SR 1F L i W AR 7E0- 2 B 3 . pL e b , 44 ¥4 I 375 284 1 5B 22 Ml 19 SR/
S I AL IS BRI S o .

(00491  ZEHLIGE I STHE 5 R ef, Sk L7 %Y 1 5B 22 M () R /Nl 5 75 6. 350 S SR s/ o W R 1
g T &R R o EL A R B /N ST (B B ST S BY 2R a3 HH BE R B T N X 3
SR E A7 8000 B Y28 - B8R T8 I (A T LA R 3k ek o AR MRS R 2 B L T S 0

(00501 % & 34 i 7 v 4% B0 B T 08 /NS 4 i ML 77 B0 1 SR M K/, B BTIR BE 2 MR 48
KT , i 00~ 2 BR M 72 1E

(00511 5@t M i 45 G R T A A 2k A L 97 T 1 5B 2 49 AR 14 b 4 4 B 26 W 1) 0 BY P 3R 18
{9 43 B 15 I 375 78 1 SBIENE 22 KB T LU T N F B0 B HOR RAT , B8 6 5 F 2 nMPT b I 7
7)1 5B 3% i 22 Bl A4 E Vel I mM L SEmMTT IR I 735 78 1 5B I A 22 R ) 2 BR # A mM

[0052] 2480~ Z Wi Ak F2 B Wl I A U b © Jn iy AR 7 VA B 58, B i@ i B FNMR (B
Tl nl.emercinierf Jones (1996)Carbohydrate Research 206;83-96. JonesHl
Lemercinier(2002)J.Pharmaceutical and Biomedical Analysis 30:;1233-1247.W0 05/
033148TKW000/56357) o 7 — Fh ¥ I 12538 FHestrin(1949)J.Biol.Chem. 180;249-261
o o A , O 27 Bk 2 1 A2 70 8 I B FHPLC AT A 5 o

[0053]  ZE4Ak Y 4 BS [ 3R 35 14 %) 1 75 B9 1 5B 3% M8 22 9 b BY 7 1 75 BY 1 5B 2 i -3 A i 1

9
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AW 0-Z BEEE 0 77 A4 R R MR 240 Z B S mMB R R B S HEE E £ 0T
0-ZBREMIHE .

(0054)  Hr it B BRI % (4 72 7E 7T LA 75300 AR ER (HF) 4 B 2 HoR i s it e A H
ik e 2z B A W09 1 5 0k B S R 3T k€8, 18 V5 (HPAEC-PAD) W8 i Sk 1 52 o 7E S4L B 43 BE Y
A VEAL (1 LS Y 1 5BSE AL 2 P B A LT B L SBEHE- R E N BA WY N R ERTRA
FFmM IfiL 75 £ 1 5B 18 K H v I mMA

(00551 43 By I 75 26 | 5BIE i 42 48t AT A4S A A Uk R A & B 5l & A&
[0056] FEMCIEISCHEH 22, 2581 ML iE B 1 5BIE R £ #5 H F5-500kDa . 50~500kDa . 50~
450kDa 100-400kDa-~ 100-350kDaft] 4 F & . ZERILHI LI 7 R, B M 75 B 15BIER £
PR A100-350kDafti 4> F & ARG ERTRF, 20 BH I ER 1583 2 HE B A 100~
300kDafl) 4 5  FEARI% (OS2 77 R o , 4 BS A0 IfL 75 AU 1 SB3E HiE £ 18 B 150-300kDa i) 53+

.
[0057) {EMLISEHETT e, Bk 45 B8 1K) 1 735 1Y 1 5B 38 fi 55 1 FmM BT I 75 Y 1 5B3E iR %5
PEAEZEA0.1.0.2.0.3.0.4.0.5.0.6.0.7K0 . SmML L 2k - AF LI KO SEME T P, Bk &

T M TS Y L SRS L B A mMET IR 75 Y 15BE R £ S5 E /0.5.0.6.800. TnMZ BR £ .
ZEYERBY LT B, T 4 B B T R 16BSEE 2 MM iR /B B IR L AT E
A0 . 6uMZ S B FEAR IR RO SE i 77 2 b, PR 43 S 14 1 375 Y 1 5B IE R 22 WE M B A8 I 75 BY 158
FEEBHEATE L. TaML B Eh AE TLIRRI S 7 R, 0- LB B F /B T & F-HPLC
MBI SE -

(00581  fEfiife s it =P, Firik 4 15 A4t 7% BY 1 5B3E A% 2 A BmM PR A ML 7B Y 15B3E iR 2
WAL A E/50.1.0.2.0.3.0.4.0.5.0.6.0.7E0. SmMH i AEPLIEHISLIE T B, TR 0 B
{41 1L 375 7Y 1 58 3t i 2 W AFmM BT IR I i 8 1 5B S A A A& A 200,510, 6 VBRO . ToMH I o #7418
Mo S i 2, BTR 4 B B Ly Y 15D 3% JE L A mM BT IR LB Y 1 6D 3K R £ HE & 2 /D
0.6mMH . ZEULIE R S =2, T ik 43 B A A 775 29 1 SBIE HEL 22 B 4 mM i 38 I 75 Y 1 GBI
LS E Do, ToMHE .

[0059] fEfRikfy el R, Bk 4 5 A 1 75 24 1 5B R 22 4 HL A 100-350kDa  f1L 146 150
350kDaff) 4+ &, 3F LEnMET iR I iE AN SRR AR A& £ 0. 6mMZ R EL .

(00601  FEHLIEMI LMy =, BTk 4 BS H I 3 Y 1 5B i 2 4% EL A5 100-350kDa . fiLi% 1 50~
350kDafy 4y F & , 3 BLEmMET IR iE B 15BE R S A& £ /00 6mMH .

[0061]  FEHLI% (4 S 75 S v, BT ik - 8 A4 I 375 Y 1 58 3% R 22 08 4 mM BT Iy Y 1 5B S IR 25
WAL A /0. 6mMZ BR AL FIAFmMBT AR LTS BY 1 SBIE AL £ A& /0. 6mME .

[0062]  ZEMRIERSSHETT SR, BTk 4 5 A4 I 775 Y 1 5B JE B &2 8 BL 75 100-350kDa . L1 150-
350kDalt) 4> F & , 3 B FmMFR ik 1L 75 Y 1 5BIEE 2 440 & 2 200 . 6mM Z B #h AU M i 1L &
FY165BFEME Z PEE S 2 /0. 6mMH I

[0063] BRI ISRENEZHE-BAEAZEY

[0064] 4> BSE B 15D LA LR & BIRBE A URBEEELERZEY . 7B
Z A DU A TR AR N A M AR S BEBEQ(BIGMERE TR FHFATF S
20060228380, 20070184071 .20070184072,200702313408W02011/100151) .

[0065]  FC—ANSZHEF R, BT LA A 1 -3 -4 B (B -tk e &4 U0 U AT BR &k (CDAP) %4k
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L HE LA AR UL ES V5 L 0 2 ) UL SR B A b i R i R 8 [H) B T (k) &
B {8 B, 491 41 , V) % 7 A9 P o 5 2 e e LA R (L R I A 5 9, DL i it 5 5 SR Tk P e 7 (L ) 288
R B (10, FFIGMBS ) B 2. B 1k B 044 B 1) (430 2 43 s 2, B S0 e B IR 2L FRN- R SR Bt
TEREHEEELS LAB, BES 1A, BRSBAP) R JF 3K 18 O TR 55 4244 (R Bk - (L1 3t WUBR B (B8 118
ITCDAPfk 22 2 7 178 ) 55 — RE o © — 8 — Wk B (ADH) 18 1%, 3 B ZEAT A LA B8R Bk —
ﬂk‘ﬂz‘z(1ﬁUﬁUEDAc,ﬁJZEDc)1Jc#J§\thEﬁ§Eﬂﬁ%iﬁ@%&%—%ﬁ%%ﬁﬁﬂééoltl:?é%’é%%?%izﬁ
T Znw093/15760 WO 95/08348F1W0 96129094,

[0066]  HLfth 4 3% (B ARAT AR = T0 F% B BE v PEES . B 0K Fr e o T 26 2K FR R DN-FR L 3R
HBL W A% . S-NHS .EDC. TSTU. 1R £ $i3k T B bR & F 81 % A FF 5 W098/42721 7 AREL AT AW K&
EBEL, Ha BRI ERESCDIRMNMAER (S WBethel 15,1979,
1.Biol.Chern.254:2572-4;Hearn®s,1981,J.Chromatogr.218:509-18) , 2 5 & A R
DA AR B R IR B e X AT M R B Sk R S R BB ER 3t (T it AR B F 6 R P/ MR

JREFE R B

[0067]  FEALIEHISEHE T Z2rb , 43 8 {1 1 75 Y 1 5B i 22 W ok o FR M AR L R A B Bk B
B B IR R B A IE L 2 M AE L A E L IR 5 E A R H S .

(00681 iy 7Y 15B3K i L HHIVE 1L

(00691 4kt L i 219 1 5B 3 HE 42 i i 5t {36 40 5 (300 1ML 375 24 L 5B A 2 08 b5 AL 7 R L3R5
1040, BT ARVE A 1 1075 Y 1 5B 3 HE £ 8 AT LB LA RS LA T B IRIN R IR 18

[0070] (a4 10375 Y | 5B ¢ 9 BREE 41 B8 4 AR i) R I 35 37 40«

(00711 (b) BRI i R B 355 SR 0 ) 40 O81 £ i

[0072]  (c) N RBESE IR et G RY 1 5B HE

(0073)  (d)i#id /& [E X PRk B Al 4b i fLiE B 15B 2 #H

[0074]  (e){FL BT MLTE Y 15B 2 8 5 AL S

(00751  #EHii ¥ SEiE b, 5 A0 70 SR Y 43 B A If 35 28 1 5B 3E I 2 ME MR BE MO0 . L -
10mg/mL<0.5-5mg/mL. 1-3mg/ml , BLZ32mg/mL,

[0076]  #F i iy STt 77 = , i A 77 2 o T IR 6 o T8 TIMES 5 S 4 SR L 35 32 LA A e
ELEREE B3 BRI HIC-Cl  RAE BRI EL HEAFE B L ER AE RS B I ER . A EERE B
FE MBS TRES £ (1047) thAD35 IF B AES £ (106°) o RIE T ER & W 6,35 5 MAER #h 10 & Fh &
475 5 TR R AP0 R 7 T B 4 . 7E RGBS T b, BT SR SR A7) A2 T IR 4« ZE PR IR KU SR I T
g h, BT 240 07 25 158 3 5 22 0 1) 7 TR AR Bk A R TR 2 AE R SE T |rh , AT
A4k 17 RY 1 SRIE K 22 4 A T IR R R R e LR A

[0077]  ZEMRIERISCHE HZ= P, 2 H50.01-10.0.05-5.0.1-1.,0.5-1,0.7-0.8.0.05-0.5.
0.1-0. 3B /R4 B &AL F RN AR L R, 288 5£90.1.0.15.0.2.0.25.0.3,
0.35.0.4.0.45.0.5.0.55.0.6.0.65.0.7.0.75.0.8.0.85.0.9.0.95FE /R ¥ B FULH
WL FE PRI STy R, 25540, |58 R 2 BRI EAL A B FERIE I SERE T /P, £
W 5490, 25 B8 /R 248 (1) UL T R RE  ZE AR 346 (R SR HE T SR 7R, 2 5400 . 5 R SR 24 BERO EAL R
R FEPR I R SEiE T SRR, 229 5440, 6 B8 SR X4 B B AL R B  FERIE R SRIETT R, 2
5490, 7 R Y EHE TR AL
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[0078]  ZEHCIESERE Y R, S B2 1K 3 LR 8] 42 1-50 . 10-30 15~20. L5-17 /N B £ L6 /)5
B—‘j‘o

[0079]  FFALILRYSEHETT 22, S R 4 VR I8 4R 5 7F 15-45°C . 15-30°C . 20-25°C . TRARIA K 52
T, R M RIR IS 4EFFTE423°C.

[0080]  7E {03k W SE i /7 R, (4L S B0 7E % 1 IR R AW . B BR 4 . 2 - (N-ID Wk AR) Z T R
(MES) BEBis—Tris 82 MR B 34T  AEIE I SLRE 5 R, B BOR R .

[0081] ZEHLIEMOSTHE N R, 2k 1-500mM . 1-300mM . 50-200mM{¥) # & . 7E HRi% (1)
SEiE T B, PR B £9100mMEI IR B  EAR e O SE it 7 R, B RSLFE4-8.5-7 .5 5F1
6.5/IpH T BEAT - TEAR L HI TE /T 2+, pHAR£I6..

[0082]  #F 4%k 9 SC it 7y 2R vp , 3 A 4 I 775 75 1 5B 3% i & @it {£0 . 5-5mg /mL 43 B 1 L3
R 15BFEAE 2 HE 50, 2-0. 3FE /R L B S MG EE 722025 C IR T R B3R 18 .

[0083]  7EAiERISZiE T R, vE AL B ML 75 1Y 1 5BJE i 2 ¥ 2 4l AL B9 . FE AL B M 75 T 15B 3%
Rt 22 AR 4 AR AT B B AR B L BN 7 TR AL W ISR 1B A i Uk (GPC) GE T BRI NE /18
T BT, V5 AL SR 2 4 L FR AR R AR BIRAE AR .

[0084]  ZEAR LM SEHETT L, A R W Bk R ailadt bk A FF B 75 VR 3R 45 BRT 3R 48 RO TE AL B9 I
R IGBIEL LM .

[0085]  ZEAILERY ST 2, vEAL Y I 75 1Y 1 5BJE B 2 i () AL & 2-20.2-15.2-10. 2~
5.5-20.5-15.5-10.10~-20.10-15.15-20, FEOL 1L RIS FETT R , G 10 L35 28 1 5B 3% JEE 25 il
(B R 2-10.4-8.4-6.6-8.6-12.8-12.9-11,10-16.12-16.14-18.,16-20, 16-18E( 18~
20.

[0086] R4 i%El SLiti 7 R, VEIL ) M iE B 15B3E AR 2 B A B 5-500kDa . 50-500kDa . 50~
450kDa 100-400kDa . 100-350kDa i 4> T & . FER LK LI 7 b , WEL I (7B 2Y 1 5B 3R I %
$ B4 100-350kDa i 4> FE AEMR LRI L T Beh iUy MiE R 16B3E I 2 8 A H 100~
300kDaff] 4> F & AEHLIER Seiti 7 =2 oh , VR AL AY I35 Y 1 SBIE AR £ il EL A5 150-300kDa k) 53 F
B IEMRIEN S R VE AL B Y | 5SB3EHE £ 48 FL A5 100-250kDa i) 77 F & .

[0087]  FEMRIEAYSZiE A 2, BT IE 1L 1 1 775 24 | SBIE AR 2 ¥ aM BT ML 75 B 1 5B3R R %
B ZEA0.1.0.2.0.3.0.4.0.5.0.6.0.780.8mMZ. BR £ . FER L B SEHE 7 R, PP ik V&
AY B I 77 B 1 SBIE i & M A mMPT IR M 75 TY 16838 IR L W& 52 /00.5.0.6800. TmM Z BR & . 7E
ik SEHE T =R, BT R vE AL (v B 1 5BIE JE £ M mMET B LS RY L SBERZ B & 2 b
0.6mMZ, B8 s . FEPLIE OS2 5 SR b, BTl i AL W9 1 775 Y 1 5SBIE AR £ HE TEmM BT ik I 775 B 15B 3%
JEZ S B 0. TIMZ BR 2 AEPLIE R SE T R b, 0- Z B B (0 #7768 I B F-HPLC o By
Ha5E -

[0088]  FEARIGHISZHETT R, Bl i AL i I 3% 7Y 1 5B 3 il 22 il b mM BT I8 75 Y 1 5B IR 2
S EA0.1.0.2.0.3.0.4.0.5.0.6.0.7800. 8SmME il AER LRI SEHETT L, ik iE4L
() 1t 375 7Y | 5BIE L 22 M S mM BT I 75 %Y 1 5B 3 i 2 A & £ 200.5.0. 6510 . TmMEH il o ZEAR 3
WS mE )y B, B iE L M 5 R 15B3E K £ ME G mMATIA /G R ISBE R B ML & 5 b
0. 6mME 1 o 75 {18356 (1K) S2 i 75 R v, B i V55 4 10 10 375 84 1 5B 3 JiR &2 18 19 mM B it 1L 75 Y 1 5B 3 JiE
ZHEREE 0. TmME .

[0089]  7F MR ) SCiE 77 22 v, ik vis Ak i i 75 1Y 1 5B JE i 2 4 B A5 100-250kDafi) 77 F &
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¥ B IGmMPTA 5 B 1 SBIEE S HEB-& £ 0. 6mMZ BREL .

[0090]  ZERi% i STt 77 S8 vp , BTk v A4 1) 1M 775 760 1 5B 3 iR 5 47 EL 47 100-250kDaf 7 T &
F B BEmMPT A 775 B 1 5B 2 M8 5 & 0. 6mMH i

[0091]  ZEPLIE B SEHE T S o , BTk U AL B L 775 Y 1 5B 3% i S 4 A mM BT I I 7 Y 1 5B iR %2
FEALA FE /0. 6mMZ, BR L FIASmMPT bk L 75 BY 1 5BEE £ H A& £ 0. 6mMHE .

[0092] 403 Y S 2R o , BTk v A4 1 It 3% 70 1 SRR 5 4 2 4 100-250kDa iy £ F & ,
3t B 5 mMET R I 75 75 | 5B A 22 #4027 B /00 . 6mM 2 R ER AN AmM BT 38 i 775 Y 1 5B 3 JE %5 1
E &0 emME .

[0093]  ZESEHETT G2 A , V65 A B L 375 20 1 5B R 22 WA R+ 1, AR I TR Vo VR AR N/ R+
(R FIIETE FIRTF TESSHE 5 b, TR IR/ R TR IR E IR ISR T
TP, BRI SR SR AR T KR A S R R B LR TR T &
WEEE . EUR Ik SCRE T b, BTiA B B M R T HVE L EIE B T LR G 5 R &R E
B RERE .

[0094]  FEHR —A LN R VEL B I5BRE S EREEQ RS HET (Eik
TE AR A/ R AR P FIM B TE R R JESE e T = b, B v URAR 37 70/ VR - R 3P 77 2
W L 70 HEAE B SEHE 7 28 op , BTOR M G B FRERE TR MR AR T HE K INHE R MR VR R L HER
S LI S i R AR SR T R P TR B R ER R TR SR ER
A LLAR JE BB AL H B R R L.

(00951  ZESEHET Rep , AR HB KR TS A 7B AY 5B HE 2 HE .

[0096]  ZESZHETT P, A K B K AL R T HIE A 1 75 &Y 1 5B AR 2 B Fl iR B B4k . 7EL
Vet SE i 77 SR, Bk B B 304 & CRMuor o

[0097] A ALAY LAY 1 SBIE K £ B AR TR B RO 6 £

[0098]  JE 4k b i 75 7Y 1 5B i 42 M AT LB B0 & T S BRI T VAR A B IRE R H
[0099] (a)iBAEALm ML iE R 15B3EE B EE R , #,

[0100] (b)) {EHTR IR & 101G 4L 1K (175 %Y | 5B 3L 42 98 FN 34K 2 (A 55 58 TR 77 R B2 LA TI A% I
ERISBEEZ - BB EAREY.

[0101] 55 tn7E K B IR Y 38 JE B 44 (3 Th 2 A O- Z B A /K 7 B & B O ALl it 7
— BB A AR (DMSO) o S JE B AL T AL RO L7 T 1 SBSE R 2 AR A RIS B &8 & TIRIF 24
HI0-Z BE 3L & B AE G I SE it 5 & , AP IR (a) 1P IR (b) FEDMSOH 34T .

[0102]  ZEHRE I SeiE A b, 55 08 (a) AL3E 7060 2 8 14 8% F3 FIDMSOFK V3 Vi Hh ¥ i 1R T 19
1 2 %64 1 SR HE 2 1  FEAL I K SE e 7T 2, 4B 1B (a) A8 RS YEDMS O ¥ fiff 3 v B9 L 75 B4 158
FERE AR EA . ,

[0103] 43538 (a)FN(b) 7E/K VAR P BEATI , 25 B (a) N (b) FEE PR #E6.0-8.5.7-85L
7-7 . SHIpHT HEAT , BTk 28 PR Wi A 3% 3% B PBS JMES HEPES.Bis~-Tris.ADAPIPES.MOPSO.BES.
MOPS . DIPSO.MOBS .HEPPSO.POPSO.TEA \EPPS.BicineBXHEPB. 7E YLi% i SEifi 7 F v, ik 42
TS PBS o TE AL 15 I SE T 7 R, pHAE £97. 3,

[0104]  ZEYLIEIV SEhET S vh , 45 B8 (b) th & A0 I I 775 0 1 5B IS 2 ME 1Y ¥R L 290 . 1-10mg/
ml.+0.5-5mg/ml.0.5-2mg/mL.. 7E 3% i SEHE 77 2 v, 58 TR (b)) #h 5 14 f0 M 7 %Y 1 5B IR 22 4
I E40.1.0.2.0.3.0.4.0.5.0.6.0.7.0.8.0.9.1,1.1.1.2.1.3.1.4.1.5.1.6-1.7,
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1.8.1.9.2.2.1.2.2.2.3.2.4.2.5.2.6.2.7.2.8.2.98¢3mg/mL.

[0105]  7EARIEMI St 5 e, 3EAL I L 75 B 1 5RIEIE 24 5| E O VIR AL B (i
BH)E5:1-0.1:1.2:1-0.1:1.2:1-1:1.1.5:1-1:1.0.1:1-1:1-0.3:1-1:1.0.6:1-1:1.
[0106]  FEALIE R SCHETT Sr , E AL B9 ML 375 BY 1 583€ il L 4 5 8A T B MR\ L 6129
0.6:1-1.5:1,403%0.6:1-1: 1. X FERIWITET A LL B4 BIE & 7 5 8 RS S+ REBK
KT E 2.

[0107]  ZEQLIEIISSHEY b, VALK 1L 75 &Y | 5SBIE K 52 05 55 348 85 (3 [ AT IR N EL B A2
0.4:1.0.5:1.0.6:1.0.7:1.0.8:1.0.9:1.1:1.1.1:1.1.2:1-1.3:11.4:1.1.6:1.1.6:14
1.7:1.1.8:1.1.9:1882:1.

[0108] fESZRE LW, BEFEFHEMEI, = ZBIE S4B i & B 5
IR TF7E F BB AL S ER B E AL 8, BE S Bl e (V8 Tmtk e B 6T 2 FP et Bl gE . 2,6 — 4l
- EF B . — 9 -5  t-BuMe' PrN-BHo . ¥ it ~BHaBl5- 2, He -2 FF Rt ue # 4E (PEMB) o 7410
SR STHE R, B R I GRS AL A R (K SEIE 5 R oF , B i )R R 2 B
nEE e BT 4

[0109]  FEARERISEHETT =2, 70 45 B (b )8 FHEE R IR & K40, 1-10E /R4 8 .0.5-
SEE/R MG, 1-2BE /R B AN LRI SERE T K9P, 785 () fE AIERERB =R KA1,
1.1.1.2.1.3.1.4.1.5.1.6,1.7.1.8.1.98R2EE/RH“ E.

[0110]  FEARIERISCHE T R, IR (b) B3 420 18 & 1-60 /N0 L 10-50 /NI L 40-50 /81T
42~46 /N L FEAR S 1 SR 5 R v, 55 B (b) [0 R SR 8] A 2444 /N o

[0111]  FERERSE T &2, B IR (b) = B H IR B 4E 7 7£10-40°C . 15-30°CER20-26C .,
FAREHI ST P, IR (b) 1 N R E 47 7 4923°C.

[0112]  ZEARERISEHETT R, A& FLN 1 B g4 B8R B3 B0 I 2% B R T L 75 29 16B3E R %
I 1 G 925 ST 88 S DR 1) T v a3 — B R FE A N A Na BHaXT S S5z 82 B4 % N g (948 2K B A
BOGEH(e))o.

[0113]  7EMRMENOSEiE R eb , 78 5 8 (c) 18 A NaBHa (1) B2 K290, 1-10BE/R 24 & .0.5-5
BE/R 248, | -3BE /R BRI SEHE T R, 785 1 (o) 13 A HINaBHA ) B /2 R 9288 /R 24
&,

[0114]  FEAREMISSHET 42, 45 B8 () RO LERT M) 20 . 1-10/NAT L 0. 5-5 /N L 2-4/]Nf o 7
DLk SERE S R, IR (o) BIHRF22AT ) B £493/DI .

[0115]  ZEMREMISEE £, L IR(c) P REHBE4ERF1215-45°C, 15-30"CEL20-26C.,
ERBHI LR TTRT, S R (c) P I N HEE 4R 423°C.

[0116] ZEMIERIELEHTRF . ZETWOECEEDM R KT H50%.55% .60% .65% .
70% .75% 80% .85 % 890 % . FELIE I L it T B, B AP TROGE RO R LK T60%.
ERER LT R  BELSBECEEDMTERKRTI0% T ERERZ S MEL
15BEZ HHRIE X 100/ 4R & S WP E FHFE 2R E.

[0117] FEARERIEH A RS, @XM ERDIREEAQ IR ERE MER 15BRKE
1 0 S R RS ) % TR T B IR

[0118]  (a) i 4% 1 7B HY 1 5B 78 REBR B 40 B A AR 1Y) R EE 5 5742 s

(01191 (b) MR AT IR K B 3% #7420 v 1 2 B8 401
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(0120 (c) NREEHE =W AL IERY 15BE HE

(01211 (d) it & E X R BT AL R L 75 RY 1 5B 2 9

[0122]  (e){H£2#BYH) M 15 RY 15B W 5 SRR ;

[0123] (£)BEIHEHM I ER 1582 AEEEe M,

[0124] (@) FFiK VR & FOVE L0 M0 75 Y 1 5B 52 8 N 344 B M 5 38 TR 571 S B2 LA 2 e L 775 Y
IAREME-HIATEA RS M, '

(0125]  (h)3i@id Hn A NaBHaf# K S5 B KBS i (K0 -

[0126] FEMRIEMEMH G Eeh, ERFTEMRE P BCGER)MFmERZKT50%.55% .

60% .65% .70% 75% 80% .85% BX90 % . FER LI SERE T B b, TR B A F RGP Ee)HI

FrERENTF60% FEMILRIEM T R, R R AT B Re)WTTERANTT0% %7 &

[0127] MEMISBRELSHESINREEDZ /G, 7 LB A FIE AR AN R T AH &
ARSI ZH-EOREYELH-EARESMNETE) S AROIEENT KD/ 12
e YT RAL IR T IE /B R R 3%k (DEAEBR B /K A8 ELVE At i vk) FIiR BRI v

[0128]  FEARIERISSHE T = oP , SRS (2 I AR R RLPERY I 7T LR 96 1 & Fnat [ 3R 18
B E A NG A REN SR AT

[0129)  FEULiEmIsEiE/y Kb, iEALR S R 15BE E 2 MR A 1E B T AR 4L EZE B DT
(B E) s TT(HE 5 R 3 5 ) BUTTHI B B C: CRMyor ( A 15 3§ R L d (E I R MR AR B 38
14 s FEDT 4 578 44 1% WICRML 76 .CRM228 .CRM45 (Uchida®$] . Biol . Chem. 218:3838-3844,
1973),CRM 9.CRM102.CRM 103FOCRM107FIEH B HENichollsFlYoulefid T Genetically
Engineered Toxins,Ed:Frankel,Maecel Dekker Inc, 19927 [ 2%F,Glu-148FAKBE
Asp GInESerf/BAla 158F G 1y 2848 FliE FUS 47090178KUS 4950740 ) H & 5
2, F A — AR L AR ELys 516.Lys 526.Phe 530F1/8Lys 534 FUS 59170178
US 64556735 A FF 0 H T R A%, BRUS 584371170 2 FF A A B it 26 BREE () ik 4 BREET VA I &K
(Kuo®(1995) Infect Immun 63;2706-13) KA FEM 5 i B ¥ ply Bl a0dPLY-GMBS (WO
04081515 ,PCT/EP2005/010258)BRdPLY-formol PhtX,£53%PhtA .PhtB.PhtDEKPhtE(PhtA.
PhtB.PhtDEXPh LEf F 5N FFFWO 00/37L05EXWO 00/39299) FPhtE (A WM& & B N
PhtDERN 4 E 3 PhtBEEI & E E -Pht A-E(WO 01/98334.W0 03/54007.%W02009/000826) ;
OMPC ( fini JIEE 4% BR T 41 55 (9 — 38 3 A Fi 5 28 23 R BR 1 I 75 40 B3R EX-EP0372501) : PorB(R &
AR 25 7% 25 BFECBRTE ) « PDOIALIER IS I 49 78 & A D-2 L5t ,EP 0 594 610B), BRI S /Z LhBESE
W & LK (EPO378881,EP0427347) 3 SR TT B8 1 (W093/17712,W0 94/03208) ; 1 H % &
9 (W098/58668,EP0471 177) : 4HMUEE F: AE B F 4 R F BB ER (WO10 91/01146) ;8
A3 B % Fhse B SRYE BRI 2 Fh A CDA+TH M R A7 49 A\ T2 & (Falugi & (2001 )Eur J
Immunol 31:3816-3824),EWIN19&E H (Baraldoi®(2004) Infect Immun 72;4884-7) /i
KEIRE R E HPspA(WO 02/091998) ; BN E 14 (WO 01/72337) : SRXEHMR B K 7 K ABKB
(WO 00/61761) . ZESEHE N R IS MLiE R IGBE L PR A EDT(ABRBTR) AEH—
ANSEHEH SR IEI IS A 1B E S B S ETT(H G REER) . EH —DEHHTR
B VEL B ML RS A 15BN B GES ETTHI H B C#E B — AL 5 b VB L M 7B B4 158
FEZ S A EPDORERNS MATHEED—2 WAMWEP 0 594 610B).
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[0130)  ZEMRIRIMISEHE R, 2K PHIIEIL I M B2 1 5BIEE LA A ECRMio7 B[ -
CRM1o7%E (9 B A ME B B T, B R 5 A WS & S8 R AT X 5l CRMior I % 1B 1
1 B MR AT B B 44 (Corynephage beta) B 3 Al 2 BIIE 28 7 AL 44 A8 7™ B8 0 W B 14 B
197% L 1 B MEAT B 774 (Uchida, T.281971 ,Nature New Biology 233:8-11) @ik
9, BB YT A S A8 0 (035 75 40 4L CRMio7 . CRMien B A S AR S R R A HEIM 5 F 811
R5HX SET MR R BATEEEN AR (ZIEnS Z ARUEM ) it S50 3 0% I BUSM R
iR I SR BB (H S B s EEREAS) , B T M R B M CRMus 8 (3 1 T
() 22 4 F0A 25 16 T 40 B 4 B M 20448 o 56 T~ CRMuor R0 L A2 777 () 3 — 25 4l =9 &) LA L T~ anus 5,
614,382,

[0131]  ZESZHES o0, AR B3 J A0 & H A E B BI#E  A 0 I A& B 2R B L 7B BY 1583¢
2 R S R W) TESEHETT R eh , A R B ¥ R B B R SR AL S i R B A
B 1 (9 It 4% B BRI 75 1Y 1 5B E 2 M S R MR AW AL Beh , A KA R EE
386 3 7E DMSO R 38 JE e Ak, 47 5 43 300 35 A £ 10 (109 i 28 4 BR 6 ML 5 78 1 5B 3 FE %5 MR (1) By IR
A IER L R SZRE T R, BT R 3044 B 151 72 CRMior o ZEPLIAK A SE HE 7 2 R, BTk 25 H J2 2
A SCIT R X 45 1 ) L 7 Y 1 SBIE N 2wl L AEAR IR RO SERE T e, BT IA 2 R N AR ST RE X
B 43 BB Al S 7Y 1 BB 3ERE 0, H BB e J B P AT B Y .

(0132] ZEMMEMISCE T R, TR B BN RSB St E A 1sBREIR LA 2 &
/NF#950.45.40 35,3025, 20815 %6 1 45 25 ML 5 Y 1 SBIEHE 2 08 72 DL (R SE e 77 8 ob, B
IR G I8 JE M 45 A )/, A FEEL L S 1Y L SBIIE N 42 1 A B /N T 425 %6 [ U5 T L i A 1 SBIE R
LR EMIMRR LT R, TR S FME S S E AL I 75 B 15BE AR B MR S8BT
24720 % 1413 88 ML 7Y 1 5B B 2 W . 7P DRI RO SE M T R P, ik S e R M A4 B & hd b
1 GBIERS AT M B /DT 215% MBS ML iE 24 1 5BIEAR 2 H o

[0133] HFEMEMEEHT R, B RERERESYWHA A 3000-20000kDa5000-10000kDa
5000-20000kDa . 8000-20000kDa8000-16000KDad{ 10000~16000KDaf] 4> F & . FT if Fo. 1% J5
28 A Y 4> F 218 i SEC-MALLS I & o

(0134] FEMIEMSEEHT R, EaW Pl iER 1B ELESMAEARNLLH (RELL)
B0.5-3 MG MR, B B 15BER M Sk E R LL 20, 4-2.
0.5-2.0.5-1.5.0.5-1.1-1.5.1-2. FE RSBy SLiti T o, R AW P MLIE R 15BR R L HE 5
HIAEARILL#FIZ0.7-0.9,

[0135]1 R ~FHERE 3% 4 BT (CL-4B) BT A e B 52 4% & WO A Xt & F K/ o Aii o RT HEFR 2
W95 (SEC) 78 8 A48 kLA o 48 B LA S H7 R & W0 1K) 43 F K /ING A o ZE AT P AR FLRERR 9 K 70
bl /N 4 T 25 i B NOE o 28 4 W SR 8 P T e SR A R o 2 4y B XL AR 26 D s BEAT BE £ U
Rt FRAUE BB E , U T, LS 2 T 52 & HERR A 4N 2253 (Vo) , (Kd=0) , 3F BLiZ 4K
SARFRKFEE V), (Kd=1) A5 EREF B IETE BRI 45 (Ve) 1L L Kd = (Ve—Vo) /
(Vi=Vo) S5KdAHK o

[0136]  7EMbikisoiEly Rdr, B/020% F 98 FEMH RS WIECL-4BHEF LA KT EHE T0.3
[IKd  ZEHL G SERE T B eh , B /030 % % MR S AECL-4BAE A K T T0. 311
Kd . 7E PR M S5t 75 b, BB /040 % B R MR S AECL- 4B BT IR T 8L T0. 319Kd.
ERLB TR, % /040% .45% 50% 55% 60 %6 .65% 70% .75 % .80 %6 BY 85 %6 H 1&

16



{TE1ID?788062 Pg 17

CN 106413747 A WO B 12/30 ;T

JE M2 A W TE CL-4BAE th EL R T 8% T0. 3H9Kd . ZEMIL M L WE 7 R P, B D60 % FiE R
M 2R W) AECL-4BAE ep AT (R T 3% T0. 3fKd . ZERIE I SE it 5 b, EA70% R FEE
ZAWIFCL-4BKE P A F (T 3% F0. 389Kd.

[0137]  ZEHLI%BY SCHE T 4P, 40% -90 % B 10 75 B 1 584006 M 4R A MFECL-4BKE T B
T 2% T0. 30Kd . ZEYL i85 0 55 HE 77 SR 7,50 96 ~00 %6 f) ML 1 284 1 5B 40 88 J5 P 42 £ ) 7ECL -
ABFES AR F % F0. 3MIKd . ZE PRI SE 77 28 o , 65 %6 —80 %6 4 ML 7E B4 1 5B 5 5% 5 14 4%
B FECL-4BIE P LA KT E4 T0. 3[KKd.

(0138] ZEMIEM LA R, FikeEREMHESYEMLERIBREREREEED
0.1.0.2.0.3.0.4.0.5.0.6.0.7E%0.8nML BR & . FEPLIL RO SERE T R, ik S R LR &

D EFmM L 775 7 1 5B 3% il 2 60, & T /150 5.0, 6EX0 . TaMZL BB £  FEL IR BUSERE DT R P, Bk 5
25 JB 14 4882 M) B mM UL 775 Y 1 5B I &2 M A = /0. 6mMZL IR 3 - FEDCE R SERETT R, ik
o 5 B G5 A YD ML 75 T 1 SBIERE 2 AL A 2= 200 ToMZ MR #h  AE PRI R SEHETT R+, 0~
2. B B (M A7 7E 18I B F-HPLC Ot B 58

[0139]  ZEHLIGAISEE T b, o BUME 4% &4 FEmMIfL 75 2 1 5B 5 22 WE Y 2 BR #h mM
5578 4y B B % 4 b 4SEmM Ut 77 T 1 5B I 22 Y 2 BR R U mMA B #1152 E 20.6.0.65.0. 7,
0.75.0.8.0.85.0.9880.95, ZEWR LAY LI I7 5 » S0 B SR 40 1) o ML 75 2 1 5B R
WG 7 BR £ HImM 5 7E 43 BS Y 22 4 oF BEmM I 775 284 1 5B 3 K 25 W Y 2 B R I mMAY EE B R 2 2D
0.7 FEM LB SE T Rk, S B 42410 b FEmMITL 75 284 1 5BIEHE 22 FE Y Z BR Eh AImM 55 4
43 BS 11 2o 4 ob ARmMALL Y5 289 | SBIEHE S 0 (1 2, BR 2R HImME bL B RE 2 420 9 FEARIL Y SERETT 58
L0~ B ZE A7 7E N B F-HPLC A Hr B g -

[0140]  FFARVERISEAETT R, A F M -4 4 b A mMIL 75 B 1 5B IE MR 2 MR £ PR £y mM
S ZEWE ALY % 08 b FEmMUL 375 24 1 5B 3 K % Bl ) 2 BR ER A mMAY EL W2 2 /00.6.0.65.0. 7,
0.75.0.8.0.85.0.980.95. FE LM A St 77 R P , o IR P48 & M oh FmMIL 7E T 1 5B AR
R 288 £h B nM S 7E VAL 9 22 98 o SEmM UL 775 29 1 SBIE A 22 H7E 1) 2L BR R A mMAS L B R 2 /D
0.7 AEHLIK (K SE 5 S P , 3 S 4345 1 o ML 75 284 1 SBIE I 22 4 ) 2 R 4k (Ko mM 55 72
S5 AK ) 25 4 R A mMALLL VS 75 1 5B SRS 22 W (1 2, BR £ FImMET B 181 2 &2 200 9 ZERAG Y SEHE T
rh, 0- 2, B FE AR AR it ¥ F—HPLC o # B 5E -

[0141]  FEREMISSHE T L& h, Bk 4% B R S Wani R 1IBRKLBEEE D
0.1,0.2.0.3.0.4.0.5.0.6.0.75K0. SmMH ¥l . FEPL L SEHETT SR, P IR S 2 SR ML SR & V)
AEmMIL TS 2 | SRR 2 A& & /00.5.0. 680 . 7TmM i o AE R R AU SEFE A R, BTk S 7 I
i % A M) EFmM UL 75 260 1 5B 3E R 2 A & & /00 . 6mMH il o 78 PLA% R SE G b, BT S %8 B
4 &Y EnMIILTE B 1 5BIEM 2 FEE & Z 0. ToMH

[0142] RAEBAREEA PSSP MFEL 5BEELRMBIERBRIANEE BT LM
AU AN R OHIERTEESTEERS T REH TRAMERESERNREES N
S BB T P8 o A L BT P4 8-S MR CRMye 28 13 JE R, 4R 6 S B0 RN BB BR T
SREQ=R TR

[0143]  FEPLILIISERE A P, BB SN H & EA2-15.2-13,2-10.2-8,2-6.2-
5.2-4.3-15.3-13.3-10.3-8.3-6.3-5.3-4.5-15.5-10.8-15.8-12.10-158%10-12 . FE{L 1%
WIS =, B ENR SR A ERE2-5.
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[0144] S HIEAEY

[0145]  RiE “Gus R ALY ¥ &1 PR (Bl MBS A RAT A A &9,
AW AT AT 51 R ZRE R

[0146] sz SCeb BT A, “Se s SR 2 H 4B (BUZ TR I R4 ) (U A Al 1 S i 2 1) B S
%5 [P 0 A R G TR PR 40 S W TE M E G L B4 ) o 51 A A R S 3 LB TRAT R AT
) G S R B PR RIRE )

[0147]  ZESEHET R, A A FF A8 RS A oh A FF K1 S B IR P RO L 75 B L 5BIEIR 25
F-BAEA RS REREAEY.

[0148)  ZESEHET R, AT AT R B EMALY, UEATZREN , BRREES
LI R 1 5B 26 46 BR B I PR RO AR o TESEHE T R, SIS AR AEEL LSA TN S8 T 0 B A, A5 3C
B AT e BRSO 1, 2456 Pl T 52K B 8 S REAS 454 L% Y1 5B A BE SR B R A4
R Ao

[0149]  ZESCHEDT Reh , AP AT IO RFHEEA W, MM T2 KB 0, FRRBE S
A 75 250 1 5BFN 1 5AF /B 15CH 4 B BR B O LA R Bl o TE SEHETT R » W@ L AR AEELTSAT 52
B, AR SR A F R S EME A AW, BIEH T 2R EN S a4 & iE 24 15B A
15AFN/ 3R 16CH ¢ BEER T RO U B T2 B -

[0150]  ZESZHET R, A AT S R H A, L5 A T2 E 8, ¥ TR A&
AL 7% 769 15BN 1 5 2 Bl TR B (10 37044 0 T B o 16 SEHE T R b, i@ R EEL TSA YU 5 B W &

BEER T B PR R I B

(01511 #FELISA(F§ e 4 BEWR B I 58 ) J7 i, ok B 4802038 1 1 78 19 344 5 2 VR B 3
¥ s SRR 2 0 — RECRY T o 45 O RO PUAA FRINERA 0 — gde B LA R AT A Al

[0152] ZESEiE A R, FrRELISAN 5 ¥ £ bR #E 4L B9 (WHO) ELISA U ZE V£ , A EHWHOZE
‘Training manual for Enzyme linked immunosorbent assay for the quantitation
of Streptococcus pneumoniae serotype specific IgG(Pn PS ELISA). HF&E X (AT
http://www.vaccine.uab.edu/ELISA% 20protocol .pdfifla ;201443 A31 H Y7 M) .

[0153]  ELISAYUE A L35 7 76 59 26 T 4 53 M TG 17— i 28 E BR 181 3 JBE £ M (PS) FiA - 24
N L 375 B 8 T R N 1) A TR0 e 5 3 P S B, 308 0 P R R ST AR BT, 4 S 1 B R i S P S Y
FAA LA BB ER L 454 BIR LRk A 1L 2230 A TeGCRR I B BRER IR 1D IO 044 , 2R
J& FE T B o T L 2 S R AT AS T AT A A R R S T P AR A BUSE PSRRI &

ARIELL o
[0154]  fEsgiE iy v, MBI ELISATE iR s , AR P S R H SRR B R A
WA TG, FLRR M LA T B IR 45 4 i 48 e BREA I i ZY 15B 2 4 : 22 212290.05.0.1.0.2.0.3,

0.35.0.48%0.5ug/ml,
[0155]  ZrszjiEy gl , At ELISAI S vk FRif 52 » AR R B S IR PR S RE 8 51 R N
FR TG, HBR B LA T B Ik 45 A il 4 BE R Ly B 15CE 8 : £/ 50.05.0.1.0.2.0. 3,
0.35.0.48%0.5ug/ml.
[0156] 7ESZiE 2R, @it ELISAINSE i B 58 » AR A S @ VR S WRE W 51 RN
R IgGHiAE , HBe W UL TR B A A BERR T M B B 15BAIIGCE M : 2 /0250.05.0. 1,
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0.2.0.3.0.35.0.48%0.5ug/ml.

[0157]  ZESLHETS R, ARSCHTAF I B R A A9, LA T 22 e, 5 5 Re fE
25T 4 FF B R SR 0 4 PRI SE (OPA) o 2% BE I 75 714 1 5BAR A6 5 3R B ) A B TR A%, o 7R SE R
T7 e e, AR SR N FRHO S 0% B R A, 24 78 I SC BT A FFRGOPAIN SE o K, B T
LR B R IR BT 2% B IR T I 97 Y 1 5B JEL 28 4 P 3R 15 I OPATR & Y OPATRS ¥ .

(01581  fESLHET R, AT AT RE R A EY, MR T ZRAERN B RAEBLEW
A% ST O FF I VA TR 7 W 1 P 00 5 o 3% B L 77 Y | SO 4% BE TR T () 704 (0 7S ik o 7E SR 07 2R
eh, 2SO O TR S0 588 SR PSR A ), B4 78 QA ST FF B9 OPATI S b W3R, BB OPAT FE /&
TR 4 1Y K SR 28 B EK 1 I 75 T8 1 5C 3 FE 22 478 BT 9K 18 I OPAT & (I OPATE /& o

[0159]  fESEHET Rrh, A SCEF AF R SR B E AW, Ji T2 E N, S Em
A ST FF B I8 TR AR B I B o 2% B0 I 75 AU 15BN L5CHN/ BR15A M 2 BEBR B £ HUAAR R 2
o

(0160)  FESEHE S R, A0 ST AH I o IR IE A& W, 25 T 32 1RE R, 3 A48 24 S0
1LV 2 15BF0 1 5CH) AR I FE K

(01611 il ¢ 3R T 1 38 75 W U 55 (OPA) (L 7E ThEe PR3 (A N R MA I A2 78 T U & 7 M XK R 4
B 2% B I 2 5 S TR 44 L ) AU A o 4 W 48 3R T8 T 1) 78 2 M 9 B B2 % A4 (surrogate) o
(01621 & ZBF W YU 5E (OPA) T IE L — RS HY 77 i ¢ BEBR B 40 B » 455 BN PRI A LT 57

Y FHAE 5 7 30 8] BEAT , 3R T 78 25 U4 ROk MA (1) 40 B8 4 MU 7E 2R TR E T 3R FE N IR
T WE A FE A% 1 AT V5 B4 40 T A BE TR R R BA T (e Fu) BB S04 T 58 VB & MDA AR SR 1 58 - OPAT &
SE SRR R B I B, 5 BOME o 2 AR, o 78 1) o R L B R 2D 50 %6 . OPATR B2 A2 3 ) TR b
5096 K FEAL LB B PR AN 35 B S B 4 1EL

[0163] A Jy1 - 8B BE /R A 2% s T S8 AR IX e SR FE 2 BYOPA R ) BH T 45 R .

(0164 FESEIET SR, Wi 828 15 W5 1 PR 2545 T (OPA) FRIFI 8 1Y , 245 R B Y S B SR
HEWIEEETE R /050 % ZARE P Bl R E /01 SR & of i 28 B BR T 10 75 24 L5BIK) 7 & . 7E 3K
77 Zep, i@ i I T AR FE RS I SE (OPA) BRI SE 1) AN R B S B IR ML S WIRE W AEE
/160% .70% .80 % .90 % BR & 21093 % Z iR E T Bl K E /> 1 - SH B XTI Al ¢ BEBR I8 M1 7% 2 L 5B
[0165]  ZESTHEJy 2 rp , anil i BT WA FE 255 0 5 (OPA) BB SE 1Y, 4% R B 1 S B JR 12
HEWEEMBIER 050 % SR b 5IR B /D L« S B X Hili ¢ BEER T 1M 75 2 1 5CHITR B - AE K TR
77 Ferh, Gl ik 18 5 2 1 P ARG I 2 (OPA) TR SE 1, AN R BB 6% R MEH S WRe B 2
/1609 .70% 80 % .90 % BRZ /195 % ik vF BI R F /1 - 84t %o i 7% 4 K B 1 75 78 1 5CHY
W

[0166] %% B B 4 35 JB 1tk 48 & W i TS 1 BT LA s FH B $30R A A Y 7 VB SE B B B, AT LA
15 FEAE BB b T 435 5 A S 0 SR 1A R B B G 0 TR TR 4R B M LA il 8 AL S D o IX B RN TR
SC DS (B AN IR T oK V2 b Eh /K L 2 SO B (B, H i T B OBRUA R 2 ) FE EVE T
o

[0167]  ZEHLIE R ST 75 b, Bk S Rt 4 & W m) AL & & b — Pl A R P R FE LI
() SEHE 7T . R, BT IR S SR MR 4 B BT B B D B LA M ) i 56 B TR T SR 2 T
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[0168] ZEMIEINSZRE T P, Bk 4 B e W al 08 2 b —Fgis MO 2 -& B 3k &
[ [ i 7% SE TR T S 22 4 . FE DRI R S e 77 Bvp , BT 844 B 51 & CRMao7 -

[0169]  FFEE-ELSEHE TR R, s B EH WA - IR £ FMER . s STHTE X, “E
FP B 4e F T H0as A %2 BA 1 S M 4B S 0 S s R PR O M B L TR ML, 288 45 T AR TR LA BN
G IS RS, 3 ELAEFIE A FUB B AR A BTN ISR A S YA U A E R E T B FEHE
PR F -

[0170]  (1)4BEH (HAL) , B A EALAS (B EREE (IR BR RS

(01711 (2) 7Kk A v LR 135 (2 B A& L e B A 1) e %8 00008 30 i G M 8 e IR (R SO
SC) B4 T A L ER RSy ) L iE D, 45 an

[0172]  (a)MF59(PCTAF WO 90/14837), 5B 5% fHE M .0.5% 50 JE80F00.5% ] £ 85
(fF %M 545 RF EHIMTP-PE (L F 32, BARAR R AR ) AF FARIR AL 28 , 1 11 10Y B4 f4 7
4,88 (Microfluidics,Newton ,MA ) Be ! Bl SV K SR ,

[0173]  (b)SAF, &4 10% AHE 4 .0.1%1HJE80.5% HWiH JE ek R S L1210 M thr-MDP
(LR S0 B0 AL B TP 18 2L 77 B8R 5 7 A 5 KR B O LA,

[0174]  (c)RiBi™4& %) % gt (RAS) (Corixa,Hamilton ,MT) &4 2% & 5 .0. 2% IR 8040
% B 3-0— B Mk 3L B A ASA(MPL™) (H552 T 2 E £ F154,912,094) (Corixa) i HEME B
W (TDM) T4 Bo B B 58 (CWS) , FL3EMPL+CWS (Detox ™) g — Fd B 22 Fob 41 B & o B 4 5

(01751  (3)FI{F A4, W28 /R (Quil)ABLSTIMULON™ QS-21(Antigenics,
Framingham,MA) (ZEE & F|455,057, 540 ) B¢ A KR F 18 N ISCOM( G Rl 2 4))
[0176]  (4) 4N HS 22 ¥ , & B I RASEALLAY) , i T B3 Jo 22 AT A G i MR 1L & ) (AGP)
BE B AT KA, A1 M E Corixa, IF MR TEEEHS6,113,9189 ;- PiX
FERIACPRE 2~ (R) -3~ U itk 4 i - DY o 40 4 1 2, 3 2- W S -4 -0~ B i 22 -3-0—-[ (R) -3+ I
A B -1 U0 @k 1-2-[ (R) -3~ VU 5 40 3 1 U0 @ 4= ] —b-D AL i 0 05 4, B PR 9629 (LA RTFR
JIRC529) , o M TC &1l A2 /K T 2B M 9 F8 S8 00 FLIR, & AR 2 A% B , W 18 A CpGHE Fr Y
FZHER(EE%EH56,207,646) ;

[0177]  (5)4EEF, WA B, 1L-1.IL-2.TL-4.TL-5.1L-6 IL-7.1L-12.1L-
15.IL-18%5), T (HIn, v - E) , K 401 B vk 20 g 52 98 R B R F (GM-CSF) , B 1 4
R E M F (M-CSF) , Fg SR BRI T (INF) , L R4 F87-1 /1872, 55

[0178] (&) ZHEIADP- MR AT EN R T RES, B OHFE U RTHEERELT R
(CT), FriR 28 A 2 sl tn 3L P S L ER AT B 29 F B BB 3k B — R BR (L ik 4 &8 ) BXAX
(3B FF 14 B % 45 F1 R i B W000/18434 (4.2 ILW002/098368F1W002/098369) ) : FH FI % E
2 (PT) s BU K B A 8 Al #0882 (LT) , 435 B2 LT-K63 .LT-R72.CT~-S109.PT-K9/G129(Z I,
FImwo 93/13302F1W0 92/19265) 3 A1

(01791 (7)75 24 40 % HGTI LA SR iZ 40 SR R IR HeeEY .

[0180]  fkEELfKAHE EAIR T, N-Z Bi- M EEEE-L- 5 -D- 7 & B i (thr-MDP) \N-Z Bk
H- B R L -L- TR A -2- (17 -2 - AR Bk —sn—H il E-3- R BBt ) - Z ik (MTP-PE)

Al

o

[0181]  ZEARKRAMISEI R, A STHT A H L& R H A YA & CoC IR T RIE ik
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e WA ULAH , 75 MK ke AR IE B B A8 B S RN FICOGE R AR EREH — M E N R
2 B CpG Bk 7, LR AR FP SR (L MR NE — S 08 — 0 G (R ZE AL PRI REE T RN .
CpG 4 %5 T0) 85 P 2 B 1) FF B ALIR S — IR B ISR B P ek . B 20—k
AL B CpG T B ER Y S ) B SR R E R B & A B I BR R S e B 37 BIR G A5 T HF
P RLAL M NE B B AL R, I B OB S S T ol 1- R 2K9(TLR-9) BV B RA A —
AT RS, AR ERETRTSE — MRS N FEACC TR, KB
TLROBK IS 5 125 2R 5 17 AN 0 SR CpG &t 7 2L 3E BB B AL I AR A58 B . CpG S B ) W M SEAZ H R 7]
A4 —ANEREZANESCFEF, BT S FECpC SR .CoC R H B O i T 2 5241y
ERAFFRIERPIFEMECHRY, BFEEEEF56,194,388.6,207,646.6,214,806,
6,218,371.6,239,116F06,339,068.

(0182) FEARKBAIRISSHE A ReP , INASTHTA FFE %% R4 &Y B FEFEV02010/125480
K SE3 T 55 221T 2 2R 1 2T S8 364T Fr il AT ] CpG AL IR

[0183] U TE T ASE 204 CoG 25 M B M A% T IR - IX B FRFA BL.CHIPS, 3% HLEE PR amith
IR TFW02010/125480 S 3T 2247 B 1 2T 85361T o 4 & B Y 77 125 i 25 I L8 AN [ 26 1Y)
CpG % 3% T M S5 1% B R ) FH & -

[0184]  ZEAR BB AU SEHE T L, WA ST AT A FF 9 M AW 6 S AKCoCE LT R L
WoHE , AR BB “ASE” CpGEE L ER A A UL T ERF 71 : 5 GGGGACGACCTCGTGGGGGGG 37 (SEQ
ID NO: 1) AZSEEAZ B RERY — Lok R 1| 1 SE 94045 : 57 G*G*+G_G_A_C_G_A_C_G_T_C_G_T_G_G*
GHGHGHGHG 3 (SEQ ID NO:2) s Birp M2 FaBRACBE BR N S8 JF EL_FRmemR —la%t.

[0185] %Eﬁi?ifﬂ%ﬂ’ﬂ.@;bﬁ‘ﬁ%tr',ﬁuﬁ;‘cﬁﬁé&%ﬁ’a%JEJﬁi'ltuﬂﬁ%@@%ﬁcm%&ﬁm,,
- AERFEITES T AR I CpC A% EF R R BIECoG % B IR, H ki =2 /AT RLIR
[0186] 5 'XiX2CGXaXa 37, HtpX1 X2 XSFIX4BAZ T B A — D LHT R, X B IWEM | 5
N 04 B IRAR I E o 7E 57— SEE T P, XaA SRR E | BRIGENA B AN AR W UE

(0187] A UR BH (K BZECpCEAL B B HI 2 Z #R T F 55 F| s i) BRLe /751 . £ EH RS
6,194,388.6,207,646.6,214,806.6,218,371.6,239, 1 16F16, 339,068 .71 |14 7> 5| ALHE AL
ABR T 7E 1% Lk 5 SR it B A& ) o A FFR IR LS PR B

[0188]  FESEHEY b, AR K WK “B” CoCHEZH R AR THERF5 .

[0189] 5’ TCGTCGTTTTTCGGTIGCTTTT 3 (SEQ ID NO:3),3%

(0190 5’ TOGTCGTTTTTCGGTCGTTTT 3’ (SEQ ID NO:4),8%

[0191] 5’ TCGTCGTTTTGTCGTTTTGTCGTT 37 (SEQ ID NO:5),3%

[0192] 5’ TCGTCGTTTCGTCGTTTTGTCGTT 3’ (SEQ ID NO:6),EK

[0193] 5 TCGTCGTTTTGTCGTTTTTTTCGA 3° (SEQ ID NO:7).

[0194]  ZEATATTiX ke FE 3 op |, BT 45 B 42 AT DA B0 R AR A BR B e o 76 50 — AN S Tr |/, B4
IR L B b, — DB AN AT LUR BEES T ER . UL FECoGEEFF I “C” R “G” Z 18], FE R 2R
Y B9 CoG BE AL BR o 76 AR (T3 8 PR B o, 2 B~ R BR B 25 7T RABRARG " T B 38 BAR A SE 4514
FEAB AR T8 bR B SR AR H BUAR o

[0195]  BREEMZE BRI —LLEIR f ML H a1 .

[0196] 5 THCkGHTHCKGHTHTHTHTHTRCRGHRGHTHRGHCHTHTT+T 3° (SEQ ID NO:8),BX

[0197] 5’ TCHGHTHCKGH THTHTHTHTHCHGACHTHCkGHTHTT+T 3’ (SEQ ID NO:9),BX
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[0198] 5 TkCHGkTHCkGH THTHTHTHGH Tk CRGH T Tk Tk TG T CxG*T*T 3 (SEQ ID NO:10),H{
[0199] 5 TkCHG*kTHCKGHTHTHTRCHGHE T CHGHTH TR T TG THCxC*T*T 3° (SEQ ID NO:11),8Y
[0200] 57 TkCHG*TkCKGHTH THTH THGHK R CRGH Tk T TH T Tk T TCkG*A 3° (SEQ ID NO:12),
[0201] M A *iRiR CBEER RS

[0202) FEAR AR 29, AT AT 65 R EE S B8 CECCEZER.
FESZiE T R, AR KHAR “CHK” CpCEZFER BB T FUIRZERF 51 «

[0203] 5’ TCGOGTCGTTCGGCGCGCGCCG 3’ (SEQ ID NO:13),8K

[0204] 5’ TCGTCGACGTTCGGCGCGCGCCG 37 (SEQ ID NO:14),8%

[0205] 5’ TCGGACGTTCGGCGCGCGCCG 3’ (SEQ ID NO:15),8%

[0206] 5’ TOGGACGTTCGGCGCGCCG 37 (SEQ 1D NO:16),B%

[0207] 5’ TOGCGTCGTTCGGCGCGCCG 3° (SEQ ID NO:17),EX

[0208] 5’ TOGACGTTCGGCGCGCGCCG 3’ (SEQ ID NO:18),8%

[0209] 5’ TOGACGTTCGGCGCGCCG 37 (SEQ ID NO:19),8%

[0210]  5’TCGCGTCGTTCGGCGCCG 3° (SEQ ID NO:20),8X

[0211] 5’ TCGCGACGTTCGGCGCGCGCCG 37 (SEQ 1D NO:21),8%

[0212] 5’ TCGTCGTTTTCCGCCCGCGCCG 37 (SEQ 1D NO:22),BX

[0213] 5’ TOGTCGTTTTCGGCGGCCGCCG 3’ (SEQ ID NO:23),8%

[0214] 5’ TOGTCGTTTTACGGCGCCGTGCCG 3’ (SEQ ID NO:24),8%

[0215] 5’ TCGTCGTTTTCGGCGCGCGCCGT 3’ (SEQ ID NO:25).

[0216)  ZEATARTIX L& FE 5ol , BT 45 (10 4 B LA B3 2 AR ER B it . 9 — DN SE i 5 R vh, FEARAT
XU B, - AN E R AN BT DL R S, LI AF CpGEE FRIY) “C7 A G 2 (8], TRk R
FICPCEIZ TR

[0217]  CRFEZEHERI —LLgEMR it K045

[0218] 5’ T*C_G*C_G*T*C_G*T*T*kC_G*G*CkG*C_GkCxG*CkC+G3” (SEQ ID NO:26) ,EY
[0219] 5’ T*C_G*T*C_G#A*C_G*T#T*C_GHG*CxG*C_G*CkGxCxCxG 3’ (SEQ ID NO:27),8%
[0220] 5’ T*C_G*GHA*C_GHT*T*C_GHG*CxGxC_G*CkGkCkCkG 3” (SEQ 1D NO:28),8X

[0221] 5’ T*C_G*GkA*C_G*T*kT*C_GkG*CkGkCxGxCxC+G 3’ (SEQ ID NO:29),8k

[0222] 57 7T*C_G*C_G*T*C_GH T %C_GHGHCkG*CGRCxCxG 3 (SEQ 1D NO:30),BK

[0223] 5’ T*C_GkA*C_G*T*T#C_G*G*CxG*C_GkCxG+CxCxG 3 (SEQ ID NO:31),EX

[0224] 5’ T*C_G*A*C_G*T*T*C_G*GkCkGxCkG+C*xCxG 3’ (SEQ ID NO:32),EX

[0225]1 5’ T*C_G*C_G*T#C_G#T*T*C_G+GrCkGkCxCxG 3’ (SEQ ID NO:33),EX

[0226] 5’ T*C_G*C_G*A*C_G*T*T*C_G*GkCkGkC_G*CxG*CxC*G3™ (SEQ 1D NO:34), 85X
[0227] B’ T*CkG*TxCkG* THTH Tk THCHCHGHCkGkCGxCkG*CxC+G3” (SEQ ID NO:35) , 85X
[0228] 5’ THCHGH THCKGHTH T TR THCRGHRGRCHGHRGHCkCRGRCxCHG3” (SEQ 1D NO:36) ,8Y
[0229] 5’ T*CHGHT*C_CHT*T*THTHkAKC_GkG*CkG+CC_G*T*GrCxCkG 3”7 (SEQ 1D NO:37),8X
[0230] 5’ T*C_GHTHCHGHTHRTH Tk TCKGHGRCHGRCHGRCRG*CxCG*T3” (SEQ 1D NO:38)

[0231]  Hep+$RERACBEERER S HF B _TE W le —mase.

[0232] ZEAEM[IXEF ), 2 3~ R B 2 AT LLERS ' T B9 2% BRAUA SE 9 B H#EE AN IR
TR R EF R E B

22
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(0233] E-ﬂiﬁﬂﬂﬂﬁ&tﬁﬁ'ﬁ%*,ﬁﬂﬂiiﬁfé\\}i‘ﬂ"]9’&.&Jﬁ‘f&?ﬁé‘%@.‘ﬁp%cmﬁ*ﬁﬁ@?o
L R, TR KB ICoCE B R PACP G EKE I, H 885 TLRIE LRI E
P AN ] ST X8, A E SC KRR KA E 6N B RIS B 3 X Ik I BB R E0E 1 W) BE
FERERKEEDSMRERMNS B X XIR, K, IR EZTFREAEE LD YpRTEZE
B2 YL SEME 7 2270, BT iR B4R B AN J2 THC_GHTHC_GHARC_GHTHTHC_GHGHRCHGHC_GHOKGHCKCHG
(SEQ D NO:27) FE—PNEREHT R+, FrikPHCpCERZTRAH 2L — N HEF FHILRIC6 =
MHR.E S — NSRS, IRTLRIE LI 2 TCG . TTCG . TTTCG . TYpR.TTYpR.TTTYpR,
UCG . UUCG \UUUCG TTTERTTTT . 2E X — N SEHEH R, FTR TLRIG AL IEAES " B XX AN - 7 55
- ANSR T P, TR TLRVE (LI 785 e 5" B XXX #5ko

(0234] HESLHM T RSP, ARKRFK PECoCEZRTFHRAEFTUTFTZBRFI: 57
TCGTCGACGATCGGCGOGCGCCG 3° (SEQ ID NO:39).

[0235]  ZEFRFFIh , BT B HIE A LIS R IR B G BRse 2 B — N SE T R]eh, — MBS
ANGET] DA AL BENR TS, Lk 7E CpGREFRE Iy “C7 A1 “G™ 22 18], #2 Al 2R ME I CoG BEAZ T IR - TEFE ]
XU FEF 7, B - FREF B 2 A DAEARS T 5T 2 B A 92 )4 5 (B A R T VR PR T B0 AR
FHAR. ' '

(0236]  PASE X EBRR AEM | M S 4B 4E -

[0237] 5’ T*C_G*T*C_GHA*C_GkA*Ts#C_GxGkCkGHC_GrCGkCxCxG 37 (SEQ ID NO:40)
[0238]) M ep+ AR CTEER NG SR I EL_Fa iR T NEEE,

[0239]  FE— LR R, TR EZEROEE D — AR E 5 DL
e, BT R BT R0 B A E MR B e B R A T MR e B  FE B — D SEHE T B, R B kX
HARE R /DA EEiE —EaReE R B DT B, BT B R AR AR R MR —ERE .
TER— ALY %ok RAR 84 B TR BR FE — D SEHETT K, BT S Ag 4 2 HE
[0

[0240]  7ESEIfEJT R, A= SCAFF I BT A CpG BT A% T BR O AZ HV IR (7] 8 A2 IR — Mg (“5R 1%
(K BEAZ B B2 , PCTHI iEW02007/026 190FT R ) o 7E 7y — AN SEE N Fooh , R R H M CpeHE L H IR
SINPLHEAE (B, RFAEMR) . FAE AN ERTR 2IEEZ T B ENEE B, £
AN AZ B B B N VDA IR ER ) B AH ST R AR TR AR B AL AT LOE I T WS M SR S5 T . A IR
AR % T e ) B AT B BRL B NV T 3 (R 0 B A% 7 BR G T 4 R PR &b UFD P DA% ER Bl BA A
Go SO B R T LA R A A i, A THER R R AR IR B R A & X T
AR E R, S RS R A Sl T8, b B D — A R E S22 B R B
GRS TS RESE, OF B D B b — A U BE R ) 8 R B S AL I A BR A B, LR TR
F b — ANEER NS S B R S — W R SR RN PTIR B D — AR E LR SR R B o anAEPCTHR i
W02007 /026190 H B #3110 , 24 W I8 — ER 4@ 48 16t 5 T CoG I /7 P I, X R B 43 FHE AR A
TV

[0241]  FFiRCpCEMZEEEHI K /NEN, I EEZH RN K ENZ ETRZREN R B RATH
BT SR H BRI ) M . N T R B ER B U e b, AR R IH O CoG B R ik A 61 %
B R B 1) 5 /N B L T SR AR TE B 1K) G B O B Y (R R ST K FeAMARER(EEK
VP kb) B FEAR B L R B 515 5 G I 25, BB g B K P A% Y IS 7EE 4 D PR BB R o TE B S
MiJ7 22, BTk CpC R iZ B I K 6- 100 MZ IR, Rk K8-30 M H MR E B EM LT R
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o, 2% R T (1 K% R AN BB A% IR AN AL SR B R IA B o

[0242) ZESZHEFTRF , A SCAFFICpGEL AL T G A & BB i , 1 a7 Bl /3088 1=
HHEA FW02007/026190/ 55134-147E%

[0243]  ZESZRET 4P , 2% & B B0 CpG SEA% T BR R AL 2218 1A ) o 10 35 48 1 1 SE 42 A USRI
A A RT3 B##AF B aUhlmann E. 2 (1990),Chem.Rev.90:543,S.Agrawal ,Ed.,
Humana Press,Totowa,USA 1993:Crooke,S. T.%2%(1996)
Annu.Rev.Pharmacol.Toxicol.36:107-129;and lunziker J.%,(1995),
Mod.Synth.Methods 7:331-4177 JARIEA KA FEK TR T AE — NS MEM, K&
AEA L T4 58 o A% HF 18 Bl 1 — s AN/ SR A7 T 45 58 1O B-D— A% B B8 T AN/ BRUAL T 45 E RO R
ARG EF BRI B L AHEL B 5 SRDNABRRNAM B AB R JF P I B AR T R

[0244] FEA KB — LGS B, 54 CpGHI IR A R IE A TUR T AR AN RE MBI TVE
47 2A Hh 15 4 s R M 3R A TR A (2 LB IW003/024480) »

[0245]  ZEACH: O ELAB SCHE 7 R P, A% SCA FF B4R AT S 5% 5 M4 & )8 & 2ug - 100mg Y
CoCE LT, 0% N0 . 1mg~50mg i CpGEEAZ FF 0L , P8 1460 . 2mg—10mg Y CpG SEAZ H IR , ik
0. 3mg-5mglfi CpG LA EF IR , B E R1%0 . 5-2me I CpGEE R HF IR , L EHLik0. 751 . Smg HICpG 35
TR AEPE R SERE 77 R b, AR TR S R A BB & 4 Ing B CoCFEAZ T BR o
[0246] FEMLIERISCIETT b, B R E THENER, Hik 8BRS R ME S L.
FE—ANLHEIT R, A SCHT IR 5o % SR M 4H A 8 & 1 T B ER R .

[0247]  ZEHLIGRISERE T B, AR 0 g E A SRS S bR 7 TRIRT T EL
CAPAES T AR E R YRR B B SR E LI ) R R R B A A D -

[0248] 47 %5 JE Mtk 4 A WA i b BT 4D 6 PIER 22 Al AR TR 2% AT EEZ AR MR, B IR % P
BuA=| J.E’,Z:l‘f\!ﬂ:'l‘ris(iﬁ‘.qa%ﬁ%@i}%(trimethamine))\W%Q\Z%E\Eﬂﬂﬁﬁﬁﬁ\ﬁﬁi@ﬁ
£ HEER . A E BB HES 5 st T Beh, TR B AIE P R 45, 0B1497.0,fLIE L
5.5% #16 . 5K pHITE K .

[0249] 4 %5 JEE M 4H & W4T 14 M BT LA, 2 — Rl 2 Fh A B F R v 1 77, 4T (AR -T- 3K
S 708 s 7K U B A A U A TS L B L B4R 80 (i ¥E.80 ) BB 1L BLR60 (35 60) L TR 1L B EE40 (nt
JE40) FIEE L LA -20(nl iR 20) IR 2 M0 BE B, RS RPR FBrij68.Brij35, LR HE
A Fy B X-100. B3 3EX-114 NP40 . T 25 85H0 B JB 75 Z2 71 3B B F Fe s P 77 (1
BARTE121) JHEALIERI LM R, S R MEA S-SR L ALEE808 R L BLEE40, UL R
Ly BUELR0 . AE LI B SE i Bk, S M A SRS ENY0.001 % BL2R (LR ES
£90.25% ) (82 L B BER0TR Ik A £90.001 % 1% (MLik B £ £90.5% ) 13 1L FLHE40.
[0250] Ak BRI S & AR B I S i TR 4H & IR0 I -

[0251]  FTiES R NE FURD G2 B Y T v

[0252] AN FF P A 035 4 ST B ik G 3 R 4 A M R FR O v 0, R A FF BRI —
AT RARAE T 85 S At X i 8 BEER RO o I LB B 7 vk, HBFE A ST i A A R L
BHAEA A A G EEEEEY .

[0253] ARAFHRBM— LT RIRME T AP 2R E % TG R BEERE I 774, Bl
[ a5 4 i 4% 40E TR T 1 77 V2 , BCOAR AEC i ¢ B R B 5| AR i SRR L 1 = BB R BT IR 5 M R BE IR
Bl AT RS ME 2K 1 B 2 — R IR RAE I J7 i35, Tk TS EHEA 2 R E AR B R ERN
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TRV R I R IR A EY .

[0254] KA FHBM— DL RIBMET R Z 0 F % TG il 75 B 15BH % SERRE R
T7vE , ST kP i 775 25 1 SBRRT A B4 SR T A 7 1 , BR R I 7 BY 1 5B A #E 2R B 51 S Ak B
g 7 28 R 1 BN A0 AR 5 o i 7Y 1 5B A8 S R T 51 AR B A S5 ) B 2D — FRE IR RAE R J7 %
Pk 7 i A0, 5 40 S SR 3 G P G 38 B M R A AT AR ST PT A 1 G SR 4R B )

[0255] ANFHEM—NEREHREET R ZRE ST ELFE R 5CH R GEERE M
75 v BRI B o 1 B L 5CI 2 B ER T (0 0 Tk , BRI I 7 BY 1 SCI R BERR T 51 B HY R B
f) 7= 25 R B B HE AR 55 000 7 Y 1 5CR K BEER T 51 AT K R YL AH IS 10 & D — FRE IR R AE RO 5 ¥k
FRR T B FE 4 2 R & i S BN B EA AR SCTiR R g mEE S5 .

[0256] A AFHIEE— DEHEH RIRM T RS E S TG MLIE B 1 6A T 2 BEERE B
J7EE , B TR B G I 7 Y 1 SAR 4% B BRI A 7 V%, BR PR (Rt 78 Y 15A RN R BEBREE 51 S A R G
mfmﬁﬁr&ﬁ@&sm%@mm@%ﬂe%%l;@a@zaz%ﬁaemﬁ&—w&wﬁﬂza@m—z,
R BRI 7R A % R M B 0T AR AR S FE A 5.

[0257]  ZRAFH BRI —ANEHE T RIRME T BT ERTR 2R E 558 1654 15BF1 /5K
150(1)1‘;125158%[!/5}215&Eﬂti@lSB)HMQ%W%W%E@Hﬁﬁé%ﬂ‘rﬁ@%#ﬁﬁﬁfﬁm%ﬁ
¥, BRI EAEE X SR o HE F Ya T BT B R B A S BTIR Y S R R H S IR P ER
B AN ST T ARG T T BRI S R 5 M £ 15A L 15BH /B 15C (i 15BFI /B
15C, B30 158 ) A8 ¢ 1 i ¢ 5 1R B B HL I % BRI 100 IR 7 V2%, BT O ¥ A0 968 A A S B it Y
S 38 S P 4EL A WP A 22 TR R B T LA S TR S 1 R BT AR 44 #1303 B
5% .

[0258] #H—ANELHHEP, XATFAEHE REAXAFHRBEREERSYRAREELHS
Y FF 1% 25000 P&, Bk 2590 PR TR 47 52350 3 S T I 9% B B 081 /3 4 , N/ BRFIERT b ¢ B
TR Y , /B R A AT 48 BEBR T 5| 2 RO R YL 4 7 B8 FR I TR KR A AR BEBR B B A R YL A
F B b — PR B B AR, FI/ BRI E G T B AU 15A ., 15BF1 /B 15C( Lk 15BN/ BL
15C, B AL L 5B ) It 4% BE R I o A1/ B TR B B &Y 15A, L5BFN /B 15C(411dk L 5BFN/BER15C, B
% 15B) , A/ B M4 0L 75 7Y 15A L I5BAN/BE 15C (3% L 5RAN/BY 15C, BE A1k 15B ) i 28 BEER T
SIS H R Qe ) 72 B8 A B BUESR ML R 16A L 15BAN/BR 16C (4R L5BAN/BR15C, T 15B) i
K EEEREE 5 B A BRI A B D — FPREIRBI R AE .

[0259] ZE—~AEHEHRT, ZAFHEYW IE AT 5B FEEREWRSEREAHS
YIHIFI% , FTR 25 TR 52 A5 G T 1l 4 SEBR B R g , A/ BTHIRA At 9% BE R o8 Rk G, Fu1/
Y W {06 i 2% B BR T 71T 10 R (1 T B8 A% R B E AR Fiti 48 BE ER T 51 A A0 R AE DG 1) & D — Fh
SRR B & 1, A0/ BUR A 52 30 S T AL B4 15A . 15BFN /B 15C({RIE15BA /B 15C, L%
15B) Bl #¢ &% BR 1 R gL F0 / B TRRT ML E B9 15A, 15BN /BR15C(HL ik 15BA /B 15C, ALK 15B) ,
F /3R F& (% 73 74 15A 1 5BFN /3R 15C(HLik 15BF /B 15C, BE LIk 15B) Il ¢ HEFR B8 51 A i/ G
B 7 T FR AT B ZEE I jE BY 15A L 16BFI /B 15C (4L 15BFN /B 15C, B AL 1% 15B) i K BEER B 51
HT Y RS AR IR O 2 /D — FE R B R AR -

[0260] s 402 MR L A B0 “Er i N R AE 2R b R B VR T G J RL 2 R/ BR A A AT 3
) B B8 125, I 3R 7 25 4t I A 7E T B R IR IO 8 R ML S W BUR A SR B 2 F 5 T
AANFFRE I, R RN BTN B SE N, i BT TER AT R A ) SRR
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CN 106413747 A i'% Hﬁ :P; 21/30 I

P 4R 2 Et R T o (1 P 3 T TR B 3 L — B SR A0 S AT A (R SR K U5 5 RO A A, i A
B A1 5 1 4 35 SR 57 2 — o B T LR /BRI 19 A AT B 0 4 5 T4 o “HHE AT S 1 e 5 B
e @ BT K T BASMEEE AWS T (MHC) (CDIB I EHE 2 JUHIMHCHE 5 T 45
2 BB AT 1 58 BB 1 3 HE AL 3 B A 5 1 C4+ 1R B 4N LB CO8+ 41 B 14 1 A T2 41 Y
(“CTL” ) .CTLA¢ i it 22 S 5L AE 2 MMHCYR AT 35 Fe ik A M M R T L 10 B 9 4 & SIS RIAR L
B BT 5 M L T #5 BIids S AR E 4T D P Tk 22 40 A D PR RGBT, BSUBR e B 2R A AR D R AT
0 B9 A . 40D S S 1 5 — AN 5 T v % B A B T B0 L L S R A BT AR AR T
#5 Bh R B ThEE 5‘&%,’é:E:EHE-ﬁF?f;‘E’F'r'ﬂz&&F_\Zémﬂ’@%‘?ﬁ'ré%ﬂa“?fﬁﬁ%ﬁ-tﬂ%ﬁééﬁ&ﬁﬂﬁééﬁﬂm
MHC A3 45 2 1 A B 25 22 470 JB 1 L PR “HI A S S RS R 48 S F 7 AL LR 7 AL R F
R E AL B T HE AN/ R T 3 AU (B RTAE 19 CDA+FNCOS+T4H U A FR L4 ) 7= AL A LB
A4 TF o4 5 370 B BR AL 2 1) I A B 5 D B LS B R 0 FT LA T Y 2 W S VR SR B E
R A I S 4 4 OB 4 S Ak ) I 5 v L CTLAH M5 1k 40 M ) 5 v , S I ) 52 R 5 1
b et Ak 52 0 3 o 4 (1 TR B2 T M, R S U R e R 7 SR 3 1 T M 7 A ) 4E LA
F o I S V25 B AR ATURR B AN A o 28 LB WIE T ckson®%(1993) ] . Immunol.151:4189-4199;
FlDoeZ(1994)Eur.J. Immunol . 24:2369-2376.

[0261]  HnASCET A, “YAUT (treatment)” (3E E ARk, 40, “V8IT (treat)” B "B ITHY
(treated)” ) B FIIMIERZ — FhER 250 (i ) BB BT , MAEER KT,
Ci VPR Y 7= 2 R O I G, BOmEIR (1 Y%, R0 (i 1) BriT e R R BUR e 0 4 BB
4l o B8, Y8 57 ET BATHIRA M R He BT ) BRY& T M (R GLJR ) SEHL  FEAR A FF b, TR PRI T
BRI T R HR R AN FE N 2RI BB ST HE 7T B L IR MG T VR IT (CRIE TR AN/ BRIE ST I
) 78 EEI 4 INTE 1 15A 15BFN/BL15C(H 4 15BAN /B 15C, BRI 168 ) fith 28 BERR i S Bt
() 4B RO TV o AN T 779 T IR F 52 33 TR v A0/ BRIA T M S 3 « AN A TT B T A R

[0262] 4 J38 J i B I G B SR 4T R B T A0 AR SO R EL A A, HR 10 2 BUIR B IR
T M 23 S (B, TR B A Bt i A AT RN BT 0 P s v 0 R vk B M ) S
R, BN 4R o (T4H AR ) BRAK VR (BEM MR B ik ) R, BN 3 .

[0263] ZEMGEHISERE T =, TR S RE B AR ML LT Rrh, Frid 2 3 E &5
A JL(BNEER =A BULT) VB LERSAD AR — )B4 L(ENFR— SR %) .

[0264]  FESZHEDS T, AT A FFH o8 TR YRR & ) AR B

[0265]) #EiXKERISZiET R AR Z R B EWBR T LUNTF LS 0, FFRFE A
ATLL A 21.2.3.4.5.6.7.8.9.10 118124 AMER AESL BT /b, R Z R E AL
2. 464 BIER AE B — AN 2, B MR EER DT 2% B nfF AR
RE AT AR 212-15 ARIAEES 8 — S T, 5 B/ E DB R AR 1 F 5 B
S AR EER T, TUATFE - SR EUNFESATREBD) .
[0266)  ZEAKR BIRISEiET =, AR H 2R 250 F B, ERY R A, BEHLI%55 2 B LA
IR LT b SR IR 65 B U E L T0B B L | 755 8L, F B80S
BLA EIA o

[0267]  ZESCHET SR, FFEAE 2R R B ThEE T A4 B IR A B IIREIR T
B AN 3 o 5 SR B TR S SRER R AL 10 S o S e R A 0 B 7 A TR A VR 4 JHLB A (1) e
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JIHIN . :

[0268]  ZEAR 4 BH (1SS i 77 R o, 2 FR I S B THES (R R 10 3233 B B3R A4 S R4t
I SER B LA 1EBR Y8 7 H 28 3R 5 7R 995 1 304 I IR P R SR B 404

[0269]  FESCHETT 4 vh , Bk 2 95 0 JBL R T S s R B PO iE « DRk b , BT JRUR T S 5 R I 9
e B+ 40 A TRH BT O G 2 SRR B AR SR Bt B 0 S RO 42 B0 L o & K TR R L B R A
FHEL SRR M R A L B B S8 RE T R E LA R RMA R o FE S E T R R, BT IR TR R 1 S R B
% 7 iE 1% 15 PCTER 1B W02010/1 25480 2E 24 TUES L 14T -85 25 T 55 1947 A FFHIIRAE

[0270]  ZEAREARI BAASSIE S b, FEMM BB AR T 2R E BHEE TR
P55« VIR HY  3RAE Ik G0 B BRBA 45 A E (ATDS) i GE - 18 M o0 U BT 3975 1 70 ML Lo R SR 985
W PRI S ML LT RS P 3 BT REAL G BENUETR L L L VB ST AR R AU AR R
22 MERT75 (COPD) \ BRTHRERE 45 (3 Nk A MR 95 )  BR THBE B = (FERBYE (asplenia) ) JLABUE
VEBRR 9L 2 R BB E A & KV IRETE IR VB SRS A AIRE R

[0271]  ZEA K HIOE RS Reh , B0 AEER T 2R BEEHRTR.

[0272]  7EAK B BASEHES Rob L (R E RO S 0% DI AR AIE T /0 52302 IE7E B2 K (AL A4
of B e B HE BT FT 00 2 B IE T FESERE T R oP L X BER) 2544035 B PCTER #EW02010/ 12548017
26T 33T -F 26 TLHFA01T A FF AW .

[0273] FEARKFARIBEAEZIET Rep , FREM R R DRI T 2l E B ME -

[0274)  EARRAMBKLETRSD, FEMOREIENTHZRE BRSO MR
CELULIR VO T5 X 109488/ F+, BRAE T4 X 10° A4l F+ , BUET 3 X Lo° A 4afe/F , 5%
16 F2 X 10%4 g/ F, BAL T 1 X 10944/ FH, 8K F0.5 X 10’ AN/ FF, BT 0.3 X
L0 g/ FH, BRAKT0.1 X 10° AN/ Ft o
[0275] (3 4 AT 45 (A BR800 « 7E 1098 o A A 4 A (WBC) B 250  WBCIB H fE 9 CBC( &
ﬂﬂéﬂiﬂ’@ﬁ?&)ﬂﬁ**%ﬁﬁiﬁﬁiﬂﬂ%oEiﬁuétﬁ}}@x‘%ﬁml%ﬁqjﬂwft@%%é&m@,#Lﬂﬁﬂﬂﬁéw}]@%éﬂ:
& (M) M4 ASF 75 AS M 28 B0 13 400, £0.45 ob PR 40 i ( 22 FE2 4% A 40 MO s PMND L FPAR
FiZHAE (band cell) (W& SR A B4 e PR 40w ) . THY bR B 20 Mo (TEH K )  BZY R EZ 48 e (BHHAR )
B AT £ D T S 4T R TR A AL P D« £ 00 ML B A 2 TR R L TE 1 AT B B
T3 () TE % 5 [ 2 485 ST U B2 K 10 IR @ B 4, 300-10, 800 4RI i o 3t AT LAFR 9 3 Mo BR i
#, 3F B.77 LA LA E BR 8 A1 8R4 3-10. 8 X 10PN 4l /FF .

[0276] FEXRRBAHBEEREHRTF, ﬁﬁ:ﬁﬂ’]ﬁ&%%mﬁTxﬁﬁ%ﬁﬁdﬂrtt)rﬂm)]@/)uk/"
i o FE 2R 52 BH (1 L R S i SR b, 425 e 1 S R T B AR T 0 SR HL G v b MR R 4 L T
& F2x 10°A e/, BUYRTFL X 1094 4fa/F+, BRAK F0.5 X 10N 4HML/ F+, BAK T0. 1 X
10N B/ Ft , BRAKT-0.05 X 10% 4L/ Ft .

(02771 1% E3 40 ML+ S ER v MRG0 ML R 20 A A L4 AE 78 T 75 486 B ML VR 2 v Mok 4 AR A
S K IR T o T L 4 R — R ES BB b AR U R E M A g i RE B E A
35 e A e 4 T R 2 i 8 L ) JERL RS 1 S A T 8 BIAE P o AT 8 5 B el P R £ D R 2 i 5
Y BB RGO RS  FF BRI E VR T .

[0278]  ZEAR A BH I BAKSIHE 2 b , R BaFP i) 4% TS (R T 10 2R3 B CD4+4H T 2K
{66 T-500,/mm® , BLCDA+ZA M+ B % F300/mm® , BX.CDA-+ZH M+ £ Atk T 200/mm® , CD4+EH AL TH UK
F100/mm® , CDA+EA AT HAKTF 75/mm’ , BLCDA-+4H A vt (1K F-50/mm” .
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[02791  CDAZH L It 388 % $14 38 Fomm® o (19 4 MO 30 = o 1% (9 CD4Tt i 3&500-1600, 3 H.CD8
2 375-1100 . CDATHEAEH A HIVEY A BRI FE.

[0280] 7rAR& HIRSEHETT B, AT A FFHT A S DAL (LT 2 a2 B AR LM
N,

[0281] AEYFEBEYHE—REET N T ZBEMRSNAERAH B ST HI.
i, AT 20 % i 8 52 9 0 2% & s B 7E100ug £ W 7 o 4980ug 41 -& HI AL 201g
BB A L. S BRSO FIER B RO R R AW TR 8 E 5
B4 0. 1-100ughtl £ 1, 45 5120, 1~ 10ug , TAS HI R 1 -10ng, F4F G & 1-6ug . LIER K
S5 491.1.2.2.2.3.3.3.4.4. dug L Hl.

[0282] o) T4 i 4ty JEL 1k 4 - W B T B ZEL 40 1 S AR B ) LB AR vE R AL 4R RE , BT IR R
9 U Fe 52 R o 2 g S Y TR L W RR B RN S , SRR AT LA 78 4 B TR B 1 5% — IR TR
F IR INGE R

[0283]  #LJE{E g 6o B8 JE I G 2 e, AT A0 R HEAT MU, 26 3 30 DU S v , BOM T MR VE
f 5 v 2 0 T A L R At A S e A 0 B T Y SR BN SE ) , BB T B v Ul
8 o L L S5 T (Y AU B SR 1 7K ST 3k B BAH RV 1tk K S o A AR ST I B 38 L I AT BASE
S S0 e PR S A S 1 A L e M LA B A 3 K T AT AG U, JF L B B A S U B
M55 S ) A B 10 R A R P L A B T R TR B T O e T AT R o B B LB Y ARG
AT L@t A e A A 70 S8 A o G 88 1 7 2 Sk DR . B0, SR U B e R R B I B LR R
ST, DL R 1 B 28 SR 5 5 (1 AR /K S e B A R P 4 B A A T B R Ao L
FIETRE A L FE TSR BEAT M S 7E— AN SEHE T b, R P B T LU B AR A AR
3 [ B /> — FIORE IR (151 2 5 R R M 25 1 R 30 SRR . 2R B2 H 4B W B B IR M

ST o IR B0 T NG A T 0 B e 4 ST R/ BR AR P T R T TR

[0284] AN FF 2R i — b BRI T4 S 1 R R AR MRS A AR A FR I SERR 25 M B e IR I A
BEA I FAS RIS LE B 4 o 75— S ST R P, U TE 6 SR E M A A T B I SRR £
SEER S B R A WE T AR — R SEE T R R, AR AN A B R X — MR R A A I
N 2 S 2 B S T P 4R A S B S S O LA o 7 - B SRS DT R, W S AE
AT R TR R B2 ph YR EE R BT IR A R FEAN TR BTN B, AR A TF N B PR R T)
BB E— L SERE T R, A A TR A KPR T 2K B S B A A T A B ISR SRS
A ATF A FUEBIUE A B S E RS T, I, AR GE I R3S H T 2
20 A PR AR T TREBUS I A R ) BUE A A SUR AR N SBRI K SR = AR A TFA
AR SRPUAE GRS .

SEHE15)

(02851  sizjfafsil1 : 435 4 A ¢ R T 0 75 BY 1 5B 3K I 22 M B il &

(02861 .1 &EERI4ELL

[0287]  ifn 5 %Y 1 5B 3 I 22 47 B LA A AR TR R A 2 B A0 43 B 07 1 L B NS 3R 19
(& G402 E L F B A FF 5 20060228380.20060228381.20070184071.20070184072
20070231340F120080102498BXW020081 18752\ FF I 7715 ) - I 75 284 1 5B #¢ #E BR B8 7E FI 7K
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[0288] 4R 5 i3l {3 HIPANDA 2K¥ A AL® (GEA Niro Soavi)i#EAT i k34 Bk By 4L K
i 8 %% BR T8 M 73 Y 1 5B A8 4 , LA 7= A 43 B A i 4 Bk BR T 75 AU 15B 2 #E

[0289]  ide it , 8 b3k 77 V45 3 A 4 B8 1 B 4 Gk BR T I 75 ) 1 SBIE I 2 KE ML 7 T
| SBIE N £ 4404 T /00 . emMEE BB 1 , 3F FL ELA ) 50kDa—500kDa « {14 150-350kDa i) 43 F & -
[0290]  1.24 B I i 2 B BR B (ML 75 24 1 5BIE iE 2 M) S 1L

[0291] L FEE(1L7E 100mMAE L 422 1k (pH6. 0 0. 2) w3 4T , Sl i R AR N o B & 1Y
500mMAE B 42 vh i (pHE . 0) FIWF L, AR 32, 0g/ LI B & 2 HEIRE . R T Z 1S, % )iu
pHIE %5 2 #9pH6 . 0. pHIA I S , 4 M IR FE A T E 23 £ 2°C @I I 290 . 25 B8 /R 24 &1 1= fill
AN TF 44 TR B o 7 23 £ 2°C F BEAT UL R BRI R, S 5240 16/NR &

[0292]  VEALI 2 KR 10 IR 45 FIU2 AT FH 10K MWCORE J8 B HE AT o #H XF 20 572 I R EKJWFIiaa
ITIBE AR B A L VE AL B B A2 T5 £ 3°C . Al 4L B V& 1L M8 0 30 & @ o AT 3%
A+ ()38 5 B £ 0 ST B IR B+ (A1) I Bl € IS MO B MR R 5 (1 1) BUA (A v) @3 SEC-
MALLSI 4+ T8 A1 (v)0-Z. B S A H il B 4715 -

[0293] SEC-MALLSH FHEZHHSH-EARGUNTFE. @}iﬂsmﬁﬁ/ﬁ&tzﬂm%
A AR SY B8 S 0 A3 FEST9 28 (RT) N 22 4 B OB Y REST (MALLS A6 M 28 58 40 7 B . 206 54
SR FE L 1 A, R B 3 BB G R0 B 5 BRI W «dn/de ST 7 (Eu 3§ 2238 &) A BB /R
S5 B AH 36 o 43 B DB 3 TSR MALLSHE: I 2% B Y 6 (5 B sk I RTAL N 2R AR EE 5 /1)
BEHOHIT IR,

[0294] ﬂuTt@%‘iﬂbﬁ@%%ﬁﬂ@%ﬂ%iﬁ(DO=*ﬁsﬁ’EEﬁliﬁE’ﬂ@u’?%ﬁ/ﬁ%ﬁ@@ﬁ%ﬁ):
[0295] % 36 &5 BA 50 1 BE SR OB I 25 Fivbl €0 v B 58 , 51 nil ik 436 PR BBV o 1B BUERVE , 2
AR S 1 3o 1 R A 4 VE R 4 AR R B . TR ) R R N R R R A, HR
56 BETE625nm LA 43 Y6 6 BE IR 1 Y o 7E W S RO VE R A, RO BE S FAE R SR B RRUELE .
[0296] & [A) B) 5% FMBTHLE €835 5 5 I 1) B8 SR 85 MBTHIN 52 5 K 0 R AL & W A, Jl L
{EEE B (OR B 45 SERE &) 55 3—FR 3 -2 2% J:ngg e R AR (MBTHIW 52 320771 ) I B2 A » 1L B ) 3 FR
0~ 255 - VR e U M A, L RS RV P2 O B o i e O S - RTINS R AT R TR R R B B L R
J& BT % ARG & B 7E 6 50nmigk 4T 6 R BN o

[0297] ﬁuﬁiiﬂg @LJ:J&TJB%EIJB’J«%%E’JHFEmmiﬁiﬁMFﬁlstzﬂﬁ%ﬂﬁﬁmMm«gﬁ
[0298] 1 %{?}—%H’Jﬂfﬁ %J:M%ﬂu/mﬂ )Bkﬂ%%ﬁ'jcwmmé

[0299]  ZR-ET7VEHE T R ERAE R

[0300] &) SRR S HGT

[0301)  b) FMIERTHIIE LI 2 48 FICRMig7

[0302]  c)VE1LEI 2 #4842 CRMyg7 FF IiE

(03031 )AL AW

[0304] a)—%ﬁ?*ﬁ)ﬁt)b?"]/tﬂ%%#f:i:

[0305]  JH ALK 2 W 5 REMEVR & IS BB TLVE L0 2 ME25 T REME I L B AR B VR B IR S

R BEAT /E‘F TS, S T IS AL 2B R ARAEFE-20 £ 5°C o P H BRI CRMe7 ER B
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A FFiE AT E RS R (shel 1-frozen) 3 &HTF . AT I CRMis 1R FF7E~20£5°C o

(0306] b)) FEHIFHTFHIVE LI 2 HFICRM7 B A

[0307]  VRF-BYIEALBI ZHEAA T K R W ER(DMSO) H E .- - H 2 &R H, BEER
Te 7K DMSOZR TN B T I CRMo7 FB T A .

(0308]  c)ZX& MNME

(03091  EEMIMIVEALAY 24 5 T AR CRMer 76 R RIS 2% (I EL 0. 8: 1) R & 3% , BE SR AT TR
S UL RE BRI AR, RS HE TSR IARE X BLTE R P KR E S PR e 4 1/
Lo i@t 16 R RIB A AN .0- 1 AMEqEURE I S L ARAC IR 5% &, JF7E23 £ 2° CHF B 40-487)
0 34 S R i 7R I 2MEq i B LAk 4 (NaBHa ) LA ANWE R 2 B2 A4 B8 5 17 48 1 o S i 2 B2 4%
$E23 £ 2 CHRFLE3 £ 1/

(0310] d)ZA{LB W

(0311] %% & WvE W FEvA R0 5mMBR IR £ -0. 9% 57K (pH6.0) 1 LOFRRE LA il 2 A T18
4 HI100-300K MWCOZE A (K 177151 i S HEAT S AL o S AR RR (K 45 & W T R 3 it S umid g 28
B, AT FESMMBR AR £5~0. 9% £h 7K (pHE . ) 1B AN AT B IS BTG R EMEEY
I#Eit0. 22umBY L BEBRFE AL o

[0312] 4354 FESmMBRHAER £/0. 9% £h7K (pHE) 3 — B F8%E , LLIL 21240 . 5mg/mLEY B FRHE
W SRR R0, 22umf L DB IR, RS e R R IR RS0

[0313] Lk, iB5d bk Ty iEis 310 84 Y aaM L 75 B 1 5B I L HE A& £ /00 6mMZ IR
£h , ELF3000-20000kDa )y & , H B AT 2-6 (&R

[0314]  SZjE(2 « 438 L/ 37 482 T CRMuor Pty AT 2% 4 R 181 1 775 28 1 5 B3 fiSE 25 MR 1) A e S P 4%
AYIERAE

[0315] Bk S 1 o 2 FE I 5 7 1 2 4R A 0 1 oA AR [ B ) S Ak TR e AL TT T 2
BAYMI2RI3 L BRE AT S FT I & L B T 2EAL Y i B 15BIE K B M IR A A E BT 3T
BiFE BB AR DO (BB E A KT, F7E S KN B P BATRE B & W5 2R 7 12
H4% I8 T ALK 5 B | 5B KK 22 58 W it Ak 2 K AR BEAT Ee BT, HF BLAE BK A BT BEAT 4R
B A6 FIT B L S FT VE S 4L BR T a4k 75 BY | SBIERR £ AR IR B BT . 18 3
HIR-aMIT 7T RIE, S A& RS &HERLT,

[0316] 21 MHi 4 BEEREE I FE R 15B3E R 2 HE-CRMor B2 &
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[0317]

e i o2 s | o« ] s 1 e |7
_ Edid [m#are | sy e EREE] K | ARG | KA | XK
O-L8iG; BMqunol| 069 | 0.69 | 069 | Lot 066 | 076 | NA

A PMSO | DMSO. | DMSO | 44s | 4k | DMSO | DMSO
HE FHEDO 14 | 58 | 91 | 48 g8 | % 12
& # 3 MW | (96KDa. | 218KDa | 235KDa. | 435 KDa | 270KDs | 431KDa. | 460KDs

AR | 82 | e | e | s62 | 788 | 242 | 262
 wmaws | 06 | o6 | em | 1oz | w2 | 09 | ts
BEBAF (%) <8 | <% | 6 181 | 142 ;;' 88 | 18

WA MW,  |6190KDa|7090KDa | 7937KDa [ 1766KDa| 1029KDa | 6293KDa |4466K D

SEC-MALLS | = % N A S D
| o-zsbte, waH | o668 | 07 0.68 | 0.61 044 | 085 | Na
umol T#H/pmol E :
: d) _
_<O03KA(%).SEC | NA | 73 | NA | NA 62 | Na NA
BER (AAA) BH| 37 | 39 | ar | Na 34 | NA NA
: # Lys. : :

GBABTRGWO- | 99% | 100% | 995% | 60% 67% | 100% | Na
: Tl AR, ]

[0319] e ES £ M T 43 b 8 ) A S UL B B 45 & 3 B ALV 45 & R PR LU BT B0
ERRE TR BT S RS SR E A S ERRBEEH B O AR SR —
EEYTIE , T U B M AR B8 78 LV h 18 31 by Fn s FERE B @ Mt A E AR E S
LA B AR L ], HESEFE B 2 B R AR RO AT

[0320] i <F @ BB 47, B 5o 18 FH6NZRBE (HCL) /K A, ZEE 25 T In#4 (160°C, 1543 %4) , K
- R KR RS MR S, KRR TS B R KRS MG RS AR X
BT ST AMEE R BT B AR (V4 5, 8 FFT R BRI PR R AN SR, B
BB RRN . S B, & BRI B B S B SRS R R AT R B
SELEXAN R ISR E R NS RGP R RREREAIT REMENCE =
B L5 39 M %) 22 35k M 1 5287 42 391 7657 O nm B3 K R WAL Py 256 €8 1 &40 o LR ' P R AR FE R o - 2
B 1 25 1 R (R B0 HF BLiZ R R SR T AT B R ER TR A VL EWIH E B
52 o 7 5 S LR U B B Y TP R B (U O R AN R B P R ) B SRR PR AR R
@Ay A3 B 7E440nmizE4T W I 48 FE5 70 F1440nmiEE K 4 HH T 2 v L PP B ER RO WE T AR .
[0321] 4N FiHE ™~ (EREYH LR E X 100)/fEL 2K E.

[0322] i F-4r /K AR = AR (K G5 (49015) R B HH O— ZL Ik Bt 7K <7 5% 3 451 2k - FEDMSO ¥ 77 -
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1 B R AR S HE T R BT F BRI AR S (6F07) F iR R W AE0-Z BB K (1)
e SRTIT L B8 T AT PR M A Ah , SRR R A AR 22 8 A I R 4 AR 1Y
£ BEFEDMSOT 77 4 () 25 A4 (1. 2F03) B A B 10 7 2 A BB 47 19 BT i SR M4 L OF B ORAF
0-Z. Bk 7K 7 . X Lo 45 A0 B A JE B /K SFRYE S 2 5

[0323]  sZHGEf3: PAFE TG0 Vs M (OPA) T 5E

[0324] 2<% WA 2% A MR S 2 T BT LA {36 A T T 8 R 640 /8 2 5 W 52 (OPA) BEAT WA
[0325] 30 H6-7 % MM Swiss Webster/MR IK2E A30.001ug.0.01ugBR0. 1nglH MR &
LA E E T RBREBE BT RE /R AHEBFIRNE S WERISAMBRGERL
SR « 3o 55 4 JE o 7 R S AT i B A S OPA

[0326]  OPAFRT M 704 1 1 o) i #¢ 4 1R T 100 375 704 1 584 BR 26 1 78 =P (1 Th BB V474 o 7E
W52 2 ST o Y B L 7 BT AR R - 3 I 22 N R M e SR ERER 9 RO R FURE 7 R 4
B, ol R R MA T AR, WA T A 3 5 W 1 PR RTS8 S 7 R 4 2% P 4 T - OP AR 2 5 SR e R
B, S A o TE I 7 (1 o B L T 2800k 21250 96 o OP AT JBE AL 3K 1 W 35 16 50 %6 R FEAR LA
1 795 A 6 8 P R 9 4EL

[0327]  OPAJy iEE T #5K FHu% ,Clin Diagn Lab Immunol 2005;12(February(2)):
987-95 1 [ 75 I 3 AT T LA FABE K MR ML 75 34T 2 . 565 RFIFREE , 3 In AN B R 7 5 U
SRR G TE Y LS A 15B B AR A B NN B AL 38 AR 7E 37 ‘CHE BN 3043 B 48 S LAY HL-6041
B, (5 s 40 B ) FOAT B I 575 (34 8%, Pel-Frieez®,6 . 25 % H B &R B INABHL P, 361
WRTEST'C R EN45 b o N T 4 1B 52, #480uLI 0. 9% NaCUIM A BI T A FLh & L, I8 10
L& 43 SRE 4645 A 200uL7K [9Mul tiScreen HTS HViti#AR ( Millipore® ) (L4 4
FERE A T it St AR , 3% EL150uLigty Soy /A BARA B GANFL o, 35 it o i S AR AR S5 1E
37°C ,5% CO28% B i 7 , H£8f /5 FiDestain ¥4 ¥ (Bio-Rad) [fl 5 - AR Bl /5 1175 B Hr W e € - it
IR ARV RS I ECellular Technology Limited(CTL)ImunoSpotAﬂ'&]yZéY®J:i+
B AT ARG TR T S B R BRI 2R, I 1T SLOPATR /¥

[0328]  ZR-A M1 020 G % JE M O MR HE 13k U mE iR AT T . — DRI S & AT R 4R
AT T SR A% e TR T 1 I 20 1 5B £ 98 CRZ8-A OPS) 78 A F) 19 I 2 v o 3t 47 0K -
[0329] XL HPOMT L 7E 7K P R 3 JBR B AL L R AR (RP 3078 3R BT 09 ) ML i Y 1 6B3E K &2
8 455 ZECRMuor 3R 1 % o

[0330] ZEHEIRTER2H .

[0331] 2. Eh4 KA OPATE
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[0332]
OPA GMT ( JUAT-FHFAMA) (95 %CL)
0001 ne | 0:01 g D ug
ﬁﬁva\w - 485(413569) o | 804(5651145) 1563(10482330)
ez 556 (438,707) | '871(609,1247) 1672 (1034, 2651)
mows  |wsemarn  |mswnuen |wnammmw |
*%%wpg S A 698(4661045)

[0333] 7T EReBIAR, BEWIR2, 295 FE T /N BRI, 77 25 BE 5 V8 3 10 75 1 5B AT 2% BE 3R
Fﬂ.feﬁlﬁ%wrjw—!,m&tﬁiﬁ@ﬂzﬂ’ﬁﬂﬁ#iﬁﬁﬁﬂﬁaﬂﬂﬂ%ﬁém%H@?ﬁﬁ:OJH:%,E%Eﬂ‘m@
S FE AL, EATHR RN A X T 1% A 1B 5 4R A M09 AR Ge s BRI AK o

[0334]  SCHEM4 . I T 7Y 1 5B | 5CILIE 7 2 18] (1) 38 X Th B M OPARL 2

(03351 it 8 BR 12 M0 I BF 1 5B 45 U A 45 MY AH S0 ML iE Y - 15A L 158 15CHN15F o I /&5 24 15BN
15CiT i BE B 43 Y $5oR L vEBEAT X 43 I HL B AT AR SERL 2 #8 (PS)4E AR, B T 15B-PS&
15C-PSHI0-Z, BEAL A 4k . 29 7 BB X T I 75 L 5B $A 3% BEPS AR £ B 7AE ThAE b 5 i 75 1 15C
X RRE, 10 R G F FIPCV16vFIPCY20 v H (P03 158 WA= STA A FF B B8 3L g 2 3
CRMuo7 /it ¢ 54 BR B 11 ¥ 700 1 5B 3% Ji68 22 ¥ 140 40 35 SR MR 4K & W A e 16 R0 — BB 43 BEAT %
B K BT S 10 L 78 OPAMN 58 oh 4| %of 1 75 284 1 5BFA 1 5C B ARfith 6 BREA B AR BEAT I o
[0336] FHMIEM15BEAWHRIESS,KE REHM10RRFF,100% BE X MmiFER15BH
OPAREZES . 3 6 4 8] B R v, 10096 ST 1L I8 %Y 1 5CH9 BB OPAR & (R 1F13R2) . 7E15C OPATh
7E 32 PR B0 L1 375 o W0 ER B (ECOPARK AN - SR T » A EL TR AT , 50 5 A0 (L1 B A1 10f5GMT
OPAJH FF 3800, 1 78 B 2 % 1A 1) 4 % SR ME 2% - I 7E OPA TR i 5 BB A1 2R FE L V5 Y 1 5B AU L5 CHAf
REEERE PRI L.

(03371  PpCVievRZ L6 BEWAESY, HAS KA MR FEIREMFEAR1.3.4.5.6A 6B, 7F,
9V.14.15B.18C-19A19F . 22F . 23FFA33F (16vPnC) FIBE S &40 (B S R4 & B CRM1e7) -
[0338] PCV20vE20MNEBEMAESY, HESREMA FEREMFEIL.3.4.5.6A.6B.7F,
8.9V.10A~11A.12F.14,15B.18C.19A.19F, 22F,23FF133F (20vPnC) I FE 4% & ¥ (BT A SR8
G B CRMis7) o

[0339]  R1.7E 4L T FIPCVI6vEEFN AT 5 £ 37 [ 75 7 1 5B AL 5CEE BRI OPATH B
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400>
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