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SACCHARIDE-POLYPEPTIDE CONJUGATE 
COMPOSITIONS AND METHODS OF USE 

THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

2 
combination thereof is from a unique Streptococcus pneu­
moniae serotype group, wherein one serotype is 20B and at 
least one additional serotype is selected from the group 
consisting of 1, 2, 3, 4, 5, 6A, 6B, 6C, 7F, 9\7, 14, 18C, 19A, 
19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 
20A, 22F, 23A, 23B, 24F, 31, 33F, 34, 35B, and 38. 

This application is a national stage filing under 35 U.S.C. 
§ 3 71 of International PCT Application PCT /US2017 / 
025621, filed Mar. 31, 2017, which claims priority under 35 
U.S.C. § 119(e) to U.S. Provisional Application, U.S. Ser. 
No. 62/316,555, filed on Mar. 31, 2016, which claims 
priority under 35 U.S.C. § 119(e) to U.S. Provisional Appli­
cation, U.S. Ser. No. 62/330,245, filed on May 2, 2016, 
which claims priority under 35 U.S.C. § 119(e) to U.S. 
Provisional Application, U.S. Ser. No. 62/372,263, filed on 
Aug. 8, 2016, which claims priority under U.S.C. § 119(e) 
to U.S. Provisional Application, U.S. Ser. No. 62/373,807, 
filed on Aug. 11, 2016, each of which is herein incorporated 
by reference. 

A pharmaceutical composition, which can be in unit dose 
form, comprising an immunogenic saccharide-polypeptide 
conjugate comprising, individually, at least two unique 

10 capsular polysaccharides, fragments thereof, or combina­
tions thereof conjugated to a polypeptide, wherein the at 
least two unique capsular polysaccharides, fragments 
thereof, or combinations thereof are from a Streptococcus 

15 
pneumoniae serotype selected from a group consisting of 1, 
2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 6C, 8, 9N, 
l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 
24F, 24B, 31, 33F, 34, 35F, 35B, 38 and Serogroup 20 
(comprising serotypes 20A and 20B). The pharmaceutical 

SUMMARY 

Provided herein is a brief summary. This summary can be 
used to provide an understanding of embodiments provided 
herein, but the embodiments are not limited to what is 
provided in this summary. 

20 composition can further comprise at least one unique immu­
nogenic saccharide-polypeptide conjugate each comprising 
individually a capsular polysaccharide, fragment thereof, or 
combination thereof conjugated to a polypeptide, wherein 
the capsular polysaccharide, fragment thereof, or combina-

Provided herein is a pharmaceutical composition, which 
can be in unit dose form, comprising a plurality of at least 
eight unique immunogenic saccharide-polypeptide conju­
gates each comprising individually a capsular polysaccha­
ride, fragment thereof, or combination thereof conjugated to 

25 tion thereof is from a unique Streptococcus pneumoniae 
serotype selected from a group consisting of 1, 2, 3, 4, 5, 6A, 
6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 6C, 8, 9N, l0A, llA, 
12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 
33F, 34, 35F, 35B, 38 and Sero group 20 ( comprising sero-

30 types 20A and 20B). 
Provided herein is a method comprising administering to 

a subject a first composition, wherein the first composition 
is one of any pharmaceutical composition described herein. 
Further provided herein is a method comprising administer-

a polypeptide, wherein the capsular polysaccharide, frag­
ment thereof, or combination thereof is from a unique 
Streptococcus pneumoniae serotype selected from a group 
consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 
38, and Sero group 20 ( comprising serotypes 20A and 20B). 

35 ing a first composition and a second composition to a 
subject, wherein the administering to the subject the first 
composition occurs at least about four weeks before or at 
least about four weeks after an administration of a second 

A pharmaceutical composition, which can be in unit dose 
form, comprising a plurality of at least 29 unique immuno- 40 

genie saccharide-polypeptide conjugates each comprising 
individually a capsular polysaccharide, fragment thereof, or 
combination thereof conjugated to a polypeptide, wherein 
the capsular polysaccharide, fragment thereof, or combina­
tion thereof is from a unique Streptococcus pneumoniae 45 

serotype selected from a group consisting of 1, 2, 3, 4, 5, 6A, 
6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 6C, 8, 9N, l0A, llA, 
12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 
33F, 34, 35F, 35B, 38 and Serogroup 20 (comprising sero­
types 20A and 20B). A pharmaceutical composition, which 50 

can be in unit dose form, comprising at least 2 immunogenic 
saccharide-polypeptide conjugates each comprising indi­
vidually a capsular polysaccharide, fragment thereof, or 
combination thereof conjugated to a polypeptide, wherein 
the capsular polysaccharide, fragment thereof, or combina- 55 

tion thereof is from a unique Streptococcus pneumoniae 
serotype group, wherein one serotype is 6C and at least one 
additional serotype is selected from the group consisting of 
1, 2, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 23F, 8, 9N, 
l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 60 

24F, 31, 33F, 34, 35B, 38 and Serogroup 20 (comprising 
serotypes 20A and 20B). A pharmaceutical composition, 
which can be in unit dose form, comprising at least 2 
immunogenic saccharide-polypeptide conjugates each com­
prising individually a capsular polysaccharide, fragment 65 

thereof, or combination thereof conjugated to a polypeptide, 
wherein the capsular polysaccharide, fragment thereof, or 

composition comprising an immunogenic saccharide-poly­
peptide conjugate comprising a second polypeptide to the 
subject, wherein the second polypeptide has at least about 
70% length homology, at least about 70% sequence homol­
ogy, or a combination thereof, to the polypeptide of the first 
composition. 

Provided herein is a method comprising administering a 
second immunogenic saccharide-polypeptide conjugate 
composition to a subject at least four weeks after a first 
immunogenic saccharide-polypeptide conjugate composi­
tion was administered; wherein the second immunogenic 
saccharide-polypeptide conjugate composition comprises a 
first polypeptide that has at least about 70% length homol-
ogy, at least about 70% sequence homology, or a combina­
tion thereof, to a second polypeptide of the second immu­
nogenic saccharide-polypeptide conjugate composition; and 
wherein the first immunogenic saccharide-polypeptide con­
jugate composition comprises a first serotype; wherein the 
second immunogenic saccharide-polypeptide conjugate 
composition comprises a second serotype, and wherein the 
first serotype and the second serotype are different. 

Further provided herein is a method of making a compo-
sition comprising contacting an immunogenic saccharide­
polypeptide conjugate of any one of the described pharma­
ceutical compositions with an excipient, an adjuvant, or any 
combination thereof. 

Provided herein is a kit comprising of any pharmaceutical 
composition described herein or any pharmaceutical com­
position contained in a container described herein. 
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Provided herein are methods of making compos1t10ns, 
methods of immunizing with compositions, and methods of 
vaccinating with compositions. 

INCORPORATION BY REFERENCE 

All publications, patents, and patent applications men­
tioned in this specification are herein incorporated by ref­
erence to the same extent as if each individual publication, 
patent, or patent application was specifically and individu- 10 

ally indicated to be incorporated by reference. 

BRIEF DESCRIPTION OF THE FIGURES 

4 
(PCV13) or a vaccine comprising the Prevnar 13 serotypes 
plus seven additional serotypes (8, l0A, llA, 12F, 15B, 22F, 
and 33F) (PCV20). Prevnar 13 alone only covers about 
46.1 % of IPD, but the addition of the seven serotypes in the 
PCV20 is predicted to cover about 21 % more of IPD. The 
further addition of seven serotypes in the Liffey/Vax ePCV8 
(Liffey/Vax ePCV8+ 7) (see FIG. 8 for ePCV8) is predicted 
to cover about 29% more of IPD when administered in a 
vaccination regime with PCV20. 

FIGS. lOA, lOB, lOC, lOD, lOE, and lOF illustrate 
annotated the capsular polysaccharide (cps) locus for vari­
ous S. pneumoniae serotypes (Bentley et al., Genetic Anay­
lsis of the Capsular Biosynthetic Locus from all 90 Pneu-

The novel features of the invention are set forth with 
particularity in the appended claims. A better understanding 
of the features and advantages of the present disclosure will 

15 mococcal Serotypes. PloS Genet 2(3): 31 (2006)). 

be obtained by reference to the following detailed descrip­
tion that sets forth illustrative embodiments, in which the 
principles of the disclosure are utilized, and the accompa- 20 

nying drawings of which: 
FIG. 1 illustrates a flow diagram of the general process for 

manufacture of a saccharide peptide conjugate vaccine. 

DETAILED DESCRIPTION 

Several aspects are described below with reference to 
example applications for illustration. It should be under­
stood that numerous specific details, relationships, and 
methods are set forth to provide a full understanding of the 
features described herein. One having ordinary skill in the 
relevant art, however, will readily recognizes that the fea-FIG. 2 illustrates a flow diagram of a process for cell 

banking of a bacterial strain. 
FIG. 3 illustrates a flow diagram of a process for produc­

ing, isolating, and purifying CRM197. 

FIG. 4 illustrates a flow diagram of a fermentation process 
for isolating a polysaccharide from a strain of Streptococcus 
pneumoniae. 

25 tures described herein can be practiced without one or more 
of the specific details or with other methods. The features 
described herein are not limited by the illustrated ordering of 
acts or events, as some acts can occur in different orders 
and/or concurrently with other acts or events. Furthermore, 

FIG. 5 illustrates a flow diagram of a conjugation process 
for conjugating a polysaccharide and CRM197 . 

30 not all illustrated acts or events are required to implement a 
methodology in accordance with the features described 
herein. 

FIG. 6 illustrates a flow diagram for a process for formu­
lating a polysaccharide polypeptide conjugate vaccine. 

FIG. 7 illustrates the projected expanded coverage pro- 35 

vided by a Streptococcus pneumoniae polypeptide conjugate 
vaccine comprising Streptococcus pneumoniae serotypes 
6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 22F, 23A, 
23B, 33F, and 35B (ePCV; LiffeyVax Serotypes) against 
invasive pneumococcal disease (IPD) in United States and 40 

Canada when this vaccine is administered in a vaccination 
regime with Prevnar 13 (PCV13). Prevnar 13 alone only 
covers about 46.1 % ofIPD compared to an overall coverage 

The terminology used herein is for the purpose of describ­
ing particular cases only and is not intended to be limiting. 
As used herein, the singular forms "a", "an" and "the" are 
intended to include the plural forms as well, unless the 
context clearly indicates otherwise. Furthermore, to the 
extent that the terms "including", "includes", "having", 
"has", "with", or variants thereof are used in either the 
detailed description and/or the claims, such terms are 
intended to be inclusive in a manner similar to the term 
"comprising". 

The term "about" or "approximately" can mean within an 
acceptable error range for the particular value as determined of 90% when administered in a vaccination regime with 

ePCV. 45 by one of ordinary skill in the art, which will depend in part 
on how the value is measured or determined, i.e., the 
limitations of the measurement system. For example, 
"about" can mean within 1 or more than 1 standard devia-

FIG. 8 illustrates the projected expanded coverage pro­
vided by a Streptococcus pneumoniae polypeptide conjugate 
vaccine comprising Streptococcus pneumoniae serotypes 
6C, 9N, 15A, 15C, 16F, 23A, 23B, and 35B (Liffey/Vax 
ePCV8) against invasive pneumococcal disease (IPD) in 50 

United States and Canada when this vaccine is administered 

tion, per the practice in the art. Alternatively, "about" can 
mean a range covering plus or minus up to 20%, up to 10%, 
up to 5%, or up to 1 % of a given value. Where particular 
values are described in the application and claims, unless 
otherwise stated the term "about" can mean within an 

in a vaccination regime with Prevnar 13 (PCV13) or a 
vaccine comprising the Prevnar 13 serotypes plus seven 
additional serotypes (8, l0A, llA, 12F, 15B, 22F, and 33F) 
(PCV20). Prevnar 13 alone only covers about 46.1 % ofIPD, 
but the addition of the seven serotypes in the PCV20 is 
predicted to cover about 21% more of IPD. The further 
addition of the eight serotypes in the Liffey/Vax ePCV8 is 
predicted to cover about 23% more of IPD when adminis­
tered in a vaccination regime with PCV20. 

acceptable error range for the particular value should be 
55 assumed. 

A "unit dose" when used in reference to a pharmaceutical 
composition can refer to units suitable as unitary dosage for 
humans, each unit containing a predetermined quantity of 
active material calculated to produce the desired therapeutic 

60 effect. In some instance the unit dose can contain a diluent; 
i.e., carrier, or vehicle. In some instances, the unit dose can 
be a physically discrete. 

FIG. 9 illustrates the projected expanded coverage pro­
vided by a Streptococcus pneumoniae polypeptide conjugate 
vaccine comprising Streptococcus pneumoniae serotypes 
6C, 9N, 15A, 15C, 16F, 20B, 23A, 23B, 24F, 31, 34, 35F, 
35B, and 38 (ePCV8+7) against invasive pneumococcal 65 

disease (IPD) in United States and Canada when this vaccine 
is administered in a vaccination regime with Prevnar 13 

The term "saccharide" can refer to a saccharide, oligo­
saccharide or polysaccharide. For example, saccharide can 
mean a monosaccharide, a disaccharide, a trisaccharide, a 
tetrasaccharide, a pentasaccharide, a hexasaccharide, a hep-
tasaccharide, an octasaccharide, a nonasaccharide, or a deca-
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saccharide. An oligosaccharide can refer to two to ten 
saccharides. A polysaccharide can refer to more than ten 
saccharides. 

The term "polypeptide" can refer to a single linear chain 
of amino acids held together by amide bonds. A polypeptide 
can refer to at least two amino acids. A polypeptide can be 
an oligopeptide, wherein the term "oligopeptide" can refer to 

6 

a single chain of from two to twenty amino acids joined by 
amide bonds. A polypeptide can be a protein, wherein the 
term "protein" can refer to a single chain of fifty or more 10 

amino acids held together by amide bonds. 

unique immunogenic saccharide-polypeptide conjugates, for 
example in a plurality of these, by at least one aspect. For 
example, the unique immunogenic saccharide-polypeptide 
conjugate can differ by the saccharide or fragment thereof it 
contains-in that this can render the unique immunogenic 
saccharide-polypeptide conjugate unique, or by the poly­
peptide it contains, or both. In some instances, unique 
immunogenic saccharide-polypeptide conjugates, to be 
unique, simply need not be 100% identical. 

The term "partly mitigated" in reference to the toxin 
activity of a polypeptide can refer to a decreased toxicity of 
the polypeptide as compared to a wild type version of the 
polypeptide. 

The term an "immune response" can refer to the produc­
tion of cytokines and/or antibodies with a degree of speci­
ficity for an antigen after administering the antigen to a 
subject. In some instances, the term "immune response" can 
refer to any change in immune cells or change caused by 
immune cells after administering the antigen to a subject. An 
immune response can be T cell independent, T cell depen­
dent, or both. 

The term "homology" can mean percent sequence identity 
between a particular nucleic acid or amino acid sequence 
and another nucleic acid or amino acid sequence. First, a 
nucleic acid or amino acid sequence can be compared 
another sequence using the BLAST 2 Sequences (Bl2seq) 
program from the stand-alone version of BLASTZ contain­
ing BLASTN version 2.0.14 and BLASTP version 2.0.14. 
BLASTN can be used to compare nucleic acid sequences, 
while BLASTP can be used to compare amino acid 
sequences. Once aligned, the number of matches is deter­
mined by counting the number of positions where an iden­
tical nucleotide or amino acid residue is presented in both 
sequences. The percent sequence identity or homology can 
be determined by dividing the number of matches either by 
the length of the sequence set forth in the identified 
sequence, or by an articulated length (e.g., 100 consecutive 
nucleotides or amino acid residues from a sequence set forth 
in an identified sequence), followed by multiplying the 
resulting value by 100%. 

The term "length homology" can mean percent length 
identity between the length of a particular polypeptide and 
the length of another polypeptide. "Length homology" can 

The term "molecular weight" can be a number average 
15 molecular weight or a weight average molecular weight. 

The term "plurality" can mean two or more. 
The term "subject" can refer to a human or an animal. The 

subject can be a subject in need thereof. 
Bacteria can incorporate saccharides into their surface 

20 structure. For example, Streptococcus pneumoniae (S. pneu­
moniae) can contain saccharides in its surface structure. The 
saccharides can be antigens that can induce an immune 
response in host, such as an animal or human. For example, 
B cells can produce antibodies against a saccharide. This 

25 response can be a T cell independent immune response. An 
immune response can be induced with full-length, native 
form polysaccharides, oligosaccharides, or fragments 
thereof. An immune response can be induced with full­
length, native form capsular polysaccharides, or fragments 

30 thereof. Other bacteria that can contain saccharides are 
Neisseria meningitidis (N. meningitidis), Salmonella 
enterica (S. enterica), andHaemophilus inftuenzae (H. inftu­
enzae). 

The saccharides on bacteria can be used to classify the 
35 bacteria into a subclass or serotype. More specifically, a 

serotype can refer to the type of a microorganism determined 
by its constituent antigens. The constituent antigens can be 
different saccharides, such as different capsular polysaccha­
rides or immunogenic fragments thereof. Some non-limiting 

40 examples of S. pneumoniae serotypes can include, but are 
not limited to 1, 2, 3, 4, 5, 6A, 6B, 6C, 7F, 8, 9N, 9\7, l0A, 
llA, 12F, 14, 15A, 15B, 15C, 16F, 17F, 18C, 19F, 19A,22F, 
23F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35F, 35B, 38, and 

in some instances be calculated by dividing the number of 
amino acids in a first peptide chain by the number of amino 
acids in a second peptide chain and multiplying the result by 
100%. Chain amino acids can be those forming the back- 45 

bone of the peptide. 

Serogroup 20 (comprising serotypes 20A and 20B). 
By conjugating a saccharide to a polypeptide, the immune 

response to the saccharide can be enhanced by inducing a T 
cell dependent response. A saccharide alone may not stimu­
late T cells because, for example, a saccharide may not be 
loaded onto the Major Histocompatibility Complex (MHC) 

The term "length" in reference to a polypeptide can refer 
to counting the number of amino acids along the amino acid 
chain. 

The term "immunogenic fragment" can be a fragment that 
is conjugated to a polypeptide, administered to a subject, and 
which elicits an immune response. In some instances, the 
fragment can be a fragment of a capsular polysaccharide. In 
other instances, the polypeptide can be CRM197 . 

Immunogenic, which can but need not be obligated to be 
preceded any term herein, can mean that which, when 
administered to a subject, which can be a human or an 
animal, for example a dog, cat, rat, mouse, sheep, or 
monkey, produces an immune response in the animal. For 
example, a dog can be Canis lupis familiarius, a cat can be 
Pelis catus, a rat can be Rattus norvegicus, a mouse can be 
Mus musculus, a sheep can be Ovis aries, or a monkey can 
be Simia inuus. The administration can be, for example, 
subcutaneous, intramuscular, or rectal, for example in the 
form of a suppository. 

In some embodiments, a unique immunogenic saccharide­
polypeptide conjugate can be one that differs from other 

50 of antigen presenting cells. However, peptides can be loaded 
onto MHC. Therefore, by conjugating a saccharide to a 
polypeptide, the saccharide-polypeptide conjugate can then 
be loaded onto the MHC, recognized by the T cell, and 
stimulate a T cell response. T cells can then stimulate a more 

55 vigorous immune response and also promote a more rapid 
and long-lasting immunologic memory. Provided herein are 
saccharide-polypeptide conjugates that can be used to 
induce an immune response, which can be referred to as 
immunogenic saccharide-polypeptide conjugates. In some 

60 instances, the immunogenic saccharide-polypeptide conju­
gates can provide immune protection against a saccharide or 
organism containing the saccharides. In other instances, the 
immunogenic saccharide-polypeptide conjugates can be part 
of a vaccine. 

65 Compositions of Saccharide-Polypeptide Conjugate 
An immunogenic saccharide-polypeptide conjugate com­

position can be a saccharide conjugated to a polypeptide. An 
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immunogenic saccharide-polypeptide conjugate composi­
tion can be a capsular polysaccharide conjugated to a 
polypeptide. A11 immunogenic saccharide-polypeptide con­
jugate composition can be a capsular polysacch,ll'ide or 
t'rngmcnt ut' the capsular polys,1cdrnridc conjugatc'd lo a 
polypeptide' .. \n immunogcnic Sc1ccharidc-polypeptidc con­
jugate can comprise a saccharide antigen coupled to one or 
more polypeptides. An immunogenic saccharide-polypep­
tide conjugate can comprise one unique saccharide antigen 
coupled a polypeptide. An imnrnnogenic saccharide-poly­
pcptidc conjugate can comprise l\Y0 or more unique Sctccha­
ridc antigens rnuplcd a polypeptide. A sacclrnridc ,111tigcn 
can elicit an immune response. 

A saccharide can be from any bacteria and fungi lhal can 
incorporate saccharides into their surface stmcture. For 
example, saccharides can be from S. pneumoniae. Further 
examples include saccharides from N. meningitidis. S. 
enterica. or H. influenzae. A saccharide can be a foll-length, 
nati,c form pnlysacclrnridc. olig0Sc1ccharidc. or fr,1gments 

8 
thereof. A saccharide can be in any form that induces an 
immune response. A saccharide can be a capsular polysac­
charide or fragment thereof. A saccharide can be from a 
subclass or semtype. Some non-limiting examples of sac-

' charide's from a S. 1111c1111w11iuc scrntypc include. hut arc not 
limited tu L 2. :I. 4. 5. <iA. <,I l. (,C, 7F. 8. ')N. <J\. I OA. 11 A. 
1211, 14. 15.\, 1513, 15C, lC,l. 171<', 18C, 1%. llJ.\. 2211, 231!, 
23A 23B. 24F, 24B, 31. 33F, 34, 35F, 35B. 38, and 
Serogroup 20. Serogroup 20 can comprise serotype 20A and 

10 serotype 20B. S. pneumoniae that can produce serotype 20A 
polysaccharide can be identified by a mutated \YhaF allele as 
compared tn the intact wh,tf ,illelc of' S. 1mc11mu11iac that can 
produce' ,crntypc 20H puh Sc1cclrnridc. T.\lll I· I depicts 
cxcmpL1ry repeat unit poly"1cclrnridc structures ut' Yarious 

15 S. p11e11111011aie scrotypcs. l'IGS. HA, 1113, llC. HD, HE, 
and llF depict annotated the capsular polysaccharide (cps) 
locus for ,arious S. pneu111011iae serotypes (Bentley et al. 
Genetic .-\nalysis of the Capsular Biosynthetic Locus from 
all 90 Pneumococcal Serotypes. PloS Cin1ct 2(3): 31 
(2006J L 

T.\lll.l· I 

Exemplary S. pneumom'ae Polysaccharide Serotypcs 

Serotype 

2 

3 

4 

6A 

6B 

6C 

7F 

Polysacch:uidc Structure (Repeat Cnit ·1 

-------_i )-u-S11gp-( \ ------;,.4 H ,_-! )-( i:ilpA-( J ------,._l )-n-1 )-( i:tl 11 \-(\----,.I" 

:-.:11µ,p: 2-:1cc1:1111 i\li ,-.:,.1,-tii\iC()Xy-l )-xyl()-ll'-'x,,-,"----1--i1 l()SC 

_,.4,.ll-D-Glcp-(l-3)-a-L-Rk1p-, 1-3)-a-L-Rhap-il _,.3 !·ll-L-Rhap-(1-Jn 

( 1_-l )-( llcp.;\-( \ ------'>(J)-u-l )-( ;J,;p 

_,.3)-!3-D-GlcAp·i 1-4)-13-D-Glcp-i l _,.]., 

_,.3)-!3-D-Manp:\'Ac-( 1-3)-a-L-Fucp:\'Ac-! 1-3)-a-D-GalpNAc-! l _,.4)-a-Galp2,3(S)P:T·! l _,.],, 

_,.4 ;-f\-D-Glcp-(1 _,.4 !·CL· I .-focpNAc-(1-3 H'>· D-Su~p-O- ln 

u-L-PnepNAc-(l-2J-ll-D-GlcpA 

T -! 111--·NAc: 2-:1cl'1:11ni, l,: ,-~.( 1-, !idcoxy 1-1:ilosc ,: 11 1i....'11111os:11ni 11c) 

S11gp: 2-:1cl'1:1111id,.-,-~_1, didcoxy-1 )-xylo-ltcx,,~----1--ulosc 

-2)-a-D-Galp-(1-3)-a-D-Glcp-(1-3)-a-L-Rhap-(1-3)-D-Ribitool-(5_,. P_,. ]. 

-2)-a-D-Galp-(1-3)-a-D-Glcp-(1-3)-a-L-Rhap-(1-4)-D-Ribitol-(5-P-]. 

_,.2)-a-D-Glcp-(1 _,.3)-a-D-Glcp-(1 _,.3)-a-L-Rhap-(1 _,.3)-D-Ribitol-(5_,.P_,. ]. 

-6)-a-D-Galp-(l -3)-13-L-Rhap2Ac-(1 _,.4)-13-D-Glcp-(l _,. 3)-13-D-GalpNAc-(1 _,. 

2 

l 
1 

13-D-Galp 

4 

l 
a-D-GalpNAc-(1--+ 2)-a-L-Rhap 

8 -4)-i3-D-Glcp-(1 _,.4)-a-D-Galp-(1 _,.4)-a-D-GlcAp-(1 _,.4)-i3-D-Glcp-(l _,.]. 

9N -4)-a-D-GlcpNAc-(1-4)-a-D-GlcpA-(1 _,.3)-a-D-Glcp-(1 _,. 3)-13-D-ManpNAc-(1-4)-13-D-Glcp-(1 - ln 
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TABLE I -continued 

ExempLlry S. pneumoniae Polys:1ccharide Serotypes 

Polys:1cch:1ridc ~1 rn.._·111 re ( Rcpc:11 I _I 11i1) 

-4)-a-D-GlcpA-(1-3 ,-u-D-Glcp-(1-3)-ll-D-\hnpNAc-(1-4)-!3-D-Glcp-, 1-4)-a-D-Glcp-! 1-l 

t 
2Ac (In',,'> 
_l,\c (15°/;)) 

4. \<...~ 16'?-'()) 
(, \.__ , _.:;5(i,,/;)) 

Gallll 

Galllll 

( l \c 

3 

-3)-ll-D-G:1lp-!1-4)-i3-D-Glcp-, 1-6 ,-a-D-Glcp-(1-4,-u-D-Galp-(1-], 

4 

t 

0.5 OAc undcterminate 

-41-u-l -lncpNAc-(1 ~1)-f\-ll-Ci,1!1,"J.'\c-(l ~4)-f\-JJ-\hnp"J \c-(1 ~ J 

1 

t 

u-D-Galp u-D-Glcp-(1-2)-a-D-Glcp 

~!, ,-11-1 l-( ilcpN.,\c-11-1, 1',-1 l-C i,dp-11-41-1'>-I l-( d,·1,-,. 1-J,, 

4 

t 

13-D-Galp 

t 
2Ac 
1.,\c !4'',, 

-3)-13-D-Galp-(1-4)-13-D-Glcp-(1-3)-a-Galp-(1-2)-13-D-Galp-(1-4)-!3-D-GlcNAcp-(l -], 

3 

t 
P04-l-glycerol 
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TABLE I -continued 

ExcmpLuy S. pneumoniae Polys:1ccharide Serotypes 

-6)-13-D-GlcpNAc-, 1-3l-j3-D-Galp-(1-4,-ll-D-Glcp-(1-]n 

4 

r 
n-1)-(i,dp , l ~2 ,-1\-1)-(ialp-J l'04-R 

80Sc R - H 

20~·o R = choline 

12 

Nore: On :wcragc 70~/o of the rcpc:irlng units is O accryLircd. The site of the O :1cct:'1:1tion is unknown 1.T:rnssc,n ct al. 

C:11-f-1,,,11\dr. Res. (\(JX7) i(l2: l l l 1 Ji,), :il1hot1gh \"c11k:1k·:-,\\:1r:111 c1 :1I. I11J'cc1. l)i:-,. 1 ]')~.)) 147: \(J4\-111.::;4 :-,11.c.'.µ.L·skd 

11!:11 i1 is li11kc,l \,,-, :1 µ:il:1c1osc 1noic1y. 

-6)-13-D-GlcpNAc-, 1-3 <-ll-D-Galp-(1-4)-ll-D-Glcp-(1-Jn 

4 

r 
n-D-Ci,tlp-1 l-2)-1>-D-<ialp-.1-1'O4-R 

80% R - H 

20% R = choline 

OAc 

-I; ,-1 -Rh:tp-11-(1-4)-1 l-C ,kT-IH 1-1)-1 l-< i:tlp-u, I~; ,-1 -Rh:tp-11-(1-4,-1 -Rl,,p-u-(l-2)-l l-.-\1:thini1,,l-l­

l'l l4~1,, 

4 

r 
4 

1',-I J-( i:tlp 

OAc 

2 

-[3)-L-Rhap-i3-(1-4)-D-Glcp-i3-(1-3)-D-Galp-a-(1-3)-L-Rhap-i3-(l -4)-L-Rhap-a-(1-2)-D-Arabinitol-1-

P04-Jn 

1 
4 

13-D-Galp 
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TABLE I -continued 

ExcmpLuy S. pneumoniae Polys:1echaride Serotypes 

a-D-Glcp 

1 

! 

r 
P04-1-µlyc ... ,rol 

-2)-u-l-Rha-(1-5-P04--5-4 !-ll-D-ManNAc-(1-4,-ll-D-Glc-(l -Jn 

-3 )-u-l-Rha-(1-5-P04--5-4 !-ll-D-ManNAc-(1-4)-ll-D-Glc-(l -Jn 

! 
4 

-3)-a-D-GlcNAcp-, 1-P04-6)-a-Glcp-, 1-6 ,-fl-Glcp-(1-3HI-Ga1!0 , 1-3)-13-Glcp-(1-L 

( ).;\C(J" 

! 
2 

13-Galf 

(I\,,,' 

! ! 
4 

-3)-a-D-GlcNAcp-, 1-P04-6)-a-Glcp-, 1-6 ,-fl-Glcp-(1-3HI-Ga1!0 , 1-3)-13-Glcp-(1-L 
6 6 

l 
UAco_90 

a-Glcp 

Ac 

! 
2 

-4)-13-D-GlcpA-(1-4)-13-l-Rhap-(1-4)-a-D-Glcp-(1-3)-a-D-Galf-(1-2)-a-l-Rhap )-1-]n 
3 

t 
a-D-Glcp 

14 
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TABLE I -continued 

ExempLlrv S. pneumoniae PolYs:1ccharide Serotypes 

Scr()1ypc Polys:1cch:1ridc ~lrt1<._·J11rc (Rcpc:11 l.l11i1i 

,1-I -Rlt,1p 

P04-l-glycerol 

31 -2)-!3-L-Rhap-11-3 1-jl-D-Galf-(1-3)-[l-Rhilp-! 1-4)-!3-D-GlcpA-11-3 )-!3-D-Galf-(1-J,, 

t 
0Ac0.4 

a-D-Galp 

20Ac 

35B 01.c,, 

-4)-13-D-GalpNAc-, 1-6l-i3-D-Galf-(1-3 1-[l-D-Glcp-(l-6)-i3-D-Gillf11-1)-Rib-(5-P04- L 

Saccharides rnn be isolated frnm bacteria. S,1cch,iridcs 
can be isoL1ted from bactcri,1 ,111d then conjugated to a 
polypeptide 11, form a saccharide-polypcptidc cunjug,1tc. 
Any method frir isolating the unconjugated polysaccharide 
can be used. For example, a polysaccharide serotype can be 
grown in a soy-based medium. The individual polysaccha­
rides can then be purified by steps including centrifugation, 
precipitation. and ultra-filtration. Sec U.S. Patent . \pplica­
tion l'ublicatinn No. 2008/028(,:,8 ,111d lJ.S. !'al. No. '.,.847. 
112. Other prnccsscs for puril~ing polysacclwrides <1rc 
described in U.S. Pat. Nos. 4,686,102; 4,242,501; 4,221, 
906; 5,623,057; and 5,847,112.Alteruatively or additionally, 
polysaccharides may be isolated simultaneously from more 
than one serotype, which can produce a mixture of polysac­
charide serotypes with the desired polysaccharide already 
combined. Furthermore, these isolated polysaccharides can 
be sized by microfluidization. The polysaccharides can be 
sized in order to reduce viscosity in polysaccharide samples 
and/or to improve filterability for conjugated sample. A 
saccharide-polypeptide conjugate can include a saccharide 

45 

Any of the S. 1111e11111011iac ,trains for isoLiting and puri­
lying the· polysaccharides as described herein cc1n be pro­
vided by either the('])(·. United Stales or ( ·( TJ(i. (iuthcn-

burg. Alternatively, any of the polysaccharides described 
herein can be isolated and purified from any source ( e.g., any 
laboratory) in which serotyping or other genetic sequencing 
is used to identify the unique strain from v.hich the poly-

"1 saccharides arc isolated and pmilicd. A vial of ,1 ,train of S. 

1111e11111u11iac can be seeded and then can be gnrn n overnight 
on an agar plate. A single colony can be picked from this 
plate and streaked onto a new agar plate for overnight 
growth. This process can be repeated three times to purify 

55 the strain before a flask can be seeded and incubated. After 
allowing the seeded flask sufficient time for growth, the flask 
contents can be harvested by centrifugation. The centrifu­
gation product can be resuspended in a medium of about 
20% glycerol and then can be dispensed into cryogenic vials. 

60 The cell bank can be contained in the cryogenic vials, which 
can be stored at - 70° C. until use. The cell bank of the strain 

or a fragment thereof which is at least partially embedded in 
one or more polypeptides. The one or more polypeptides can 
have one or more crosslinks. The at least partially embedded 
saccharide or fragment thereof can, but need not be, cova- 65 

lently bound to at least one of the polypeptides when at least 
partially embedded therein. 

can then be used for isolation and purification of the poly­
saccharides of that strain using a fermentation process. 

Polysaccharides of a S. pneumoniae strain can be isolated 
and purified from a cell bank of a strain. The strain can be 
provided by either the CDC, United States or CCUG, 
Gothenburg, and then can be used to produce a cell bank as 
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described above. Alternatively, strain can be provided by 
any source (e.g., any laboratory) in which serotyping or 
other genetic sequencing is used to identify the serotype of 
the strain. A vial of a cell bank can be produced as described 
above is used to inoculate a flask, which is allowed to grow 
overnight. This culture is used to seed a new culture for 
fermentation in a fermenter. The culture is allowed to grow 
under the appropriate conditions for that strain. After fer­
mentation, the cells are inactivated and then are treated with 
deoxycholate to break open the cells and release the capsular 10 

polysaccharide. Subsequently, debris is removed by cen­
trifugation, which is followed by a depth filter step through 

-continued 

NNWEQAKALSVELEINFETRGKRGQDAMYEYMAQACAGNRVRRSVGSSLS 

CINLDWDVIRDKTKTKIESLKEHGPIKNKMSESPNKTVSEEKAKQYLEEF 

HQTALEHPELSELKTVTGTNPVFAGANYAAWAVNVAQVIDSETADNLEKT 

TAALSILPGIGSVMGIADGAVHHNTEEIVAQSIALSSLMVAQAIPLVGEL 

VDIGFAAYNFVESIINLFQWHNSYNRPAYSPGHKTQPFLHDGYAVSWNT 

VEDSIIRTGFQGESGHDIKITAENTPLPIAGVLLPTIPGKLDVNKSKTHI 

SVNGRKIRMRCRAIDGDVTFCRPKSPVYVGNGVHANLHVAFHRSSSEKIH 

SNEISSDSIGVLGYQKTVDHTKVNSKLSLFFEIKS. 
a 0.45 µm filter and the cell free broth is collected. The 
product is then purified and the polysaccharide size is 
determined. Quality control tests are performed on the 15 

product, such as a purity assay and confirmation of strain 
inactivation (no growth after plating). Any polysaccharides 
described herein can be isolated and purified using this 
method. 

A polypeptide can be a CRM197 with at least 80%, 90%, 
95%, or 98% sequence homology with SEQ ID NO: 1. A 
polypeptide can be a modified CRM197 as disclosed in U.S. 
patent application Ser. No. 14/329,758. A polypeptide can be 

The saccharides or polysaccharides of the invention are 
depolymerized (sized) to a final range of 100-500 kDa. 

20 CRM197 with non-natural amino acid substitutions as dis­
closed in U.S. patent application Ser. No. 14/328,532. 

Saccharides that can be used in the saccharide-polypep­
tide conjugate can also be obtained from commercial 
sources. For example, individual polysaccharide serotypes 
can be obtained in a powder form. These polysaccharides 25 

can be dissolved in water and incubated with a salt to 

Moreover, suitable polypeptide carriers can include bac­
terial toxins, toxoids, or inactivated toxin. A toxoid can be a 
bacterial toxin whose toxicity has been weakened or sup­
pressed while other properties, typically immunogenicity, 
are maintained. As a class, bacterial toxins and derivatives 
thereof can to be highly immunogenic. Polypeptides derived 
from bacterial toxins can be effective at eliciting an immune 

dissociate residual impurities, which can then be removed 
by a filtration step. The purified polysaccharides serotypes 
can then be conjugated to a polypeptide. 

A polypeptide of an immunogenic saccharide-polypeptide 
conjugate can be an oligopeptide. A polypeptide of can be a 
carrier protein. A polypeptide can be any polypeptide that 
allows for conjugation or coupling of saccharide and results 
in the display of the conjugate or coupling in a way that 
induces a protective immune response against the saccha­
ride. A polypeptide can be any polypeptide that allows for 
conjugation or coupling of a capsular polysaccharide or 
fragment of the capsular polysaccharide and can result in the 
display of the conjugate or coupling in a way that can induce 
a protective immune response against the capsular polysac­
charide or fragment of the capsular polysaccharide. A poly­
peptide can be CRM197, tetanus toxoid, a diphtheria toxoid, 
a cholera toxoid, pertussis toxoid, inactivated or mutant 
pneumococcal pneumolysin, pneumococcal surface protein 
A, pneumococcal adhesion protein A, pneumococcal lipo­
protein PsaA, C5a peptidase group A or group B strepto­
coccus, a non-typable H. injluenzae P4 protein, a non­
typable H. injluenzae P6 protein, M catarrhalis uspA, a 
keyhole limpet haemocyanin (KLH), OMPC from N. men­
ingitidis, the purified protein derivative of tuberculin (PPD), 
protein D from H. injluenzae, PspA, or any fragment thereof. 
The polypeptide can be a polypeptide in which the toxin 
activity of the polypeptide can be at least partially mitigated. 
Examples of suitable polypeptides for use as in a saccharide­
polypeptide conjugate are described in U.S. Pat. No. 8,808, 
707 and can include: polylysine, polyglutamic acid, 
polyaspartic acid, co-polymers thereof, and mixed polymers 
of these amino acids and others, e.g., serines, threonines, or 
tyrosines, to confer desirable solubility properties on the 
resultant loaded carrier and conjugate. A polypeptide can be 
a CRM197 with 100% sequence homology with 

(SEQ ID NO, 1) 
GADDWDSSKSFVMENFSSYHGTKPGYVDSIQKGIQKPKSGTQGNYDDDW 

KEFYSTDNKYDAAGYSVDNENPLSGKAGGVVKVTYPGLTKVLALKVDNAE 

TIKKELGLSLTEPLMEQVGTEEFIKRFGDGASRVVLSLPFAEGSSSVEYI 

30 response to saccharides of the conjugate. Steps can be taken 
( e.g., by chemical and/or genetic means) to render the toxins 
non-toxic and safe for administration to mammals. 
Examples of such bacterial toxin-derived polypeptides 
which may currently commonly used in vaccine composi-

35 tions, and can be used in the immunogenic saccharide­
polypeptide conjugate described herein, include the diph­
theria and tetanus toxoids, and variants thereof ( e.g., DT, 
CRM197, TT), cholera toxoid, pertussis toxoid, inactivated 
or mutant pneumococcal pneumolysin, pneumococcal sur-

40 face protein A, pneumococcal adhesion protein A, pneumo­
coccal lipoprotein PsaA, C5a peptidase group A or group B 
streptococcus, non-typable H. injluenzae P4 protein, non­
typable H. injluenzae P6 protein, M catarrhalis uspA, key-

45 hole limpet haemocyanin (KLH), OMPC from N. menin­
gitidis, the purified protein derivative of tuberculin (PPD), 
protein D from H. injluenzae, PspA, or any fragment thereof. 
Polypeptide fragments can be used to elicit a protective 
immune response against the capsular polysaccharide or 

50 fragment of the capsular polysaccharide of the immunogenic 
saccharide-polypeptide conjugate. These fragments can 
encompass T-helper epitopes. 

CRM197 is a non-toxic mutant of diphtheria toxin with a 
single amino acid substitution of glutamic acid for glycine at 

55 position 52, with the amino acid sequence of 

(SEQ ID NO, 1) 
GADDWDSSKSFVMENFSSYHGTKPGYVDSIQKGIQKPKSGTQGNYDDDW 

6° KEFYSTDNKYDAAGYSVDNENPLSGKAGGVVKVTYPGLTKVLALKVDNAE 

TIKKELGLSLTEPLMEQVGTEEFIKRFGDGASRVVLSLPFAEGSSSVEYI 

NNWEQAKALSVELEINFETRGKRGQDAMYEYMAQACAGNRVRRSVGSSLS 

65 CINLDWDVIRDKTKTKIESLKEHGPIKNKMSESPNKTVSEEKAKQYLEEF 
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-continued 
HQTALEHPELSELKTVTGTNPVFAGANYAAWAVNVAQVIDSETADNLEKT 

TAALSILPGIGSVMGIADGAVHHNTEEIVAQSIALSSLMVAQAIPLVGEL 

VDIGFAAYNFVESIINLFQWHNSYNRPAYSPGHKTQPFLHDGYAVSWNT 

VEDSIIRTGFQGESGHDIKITAENTPLPIAGVLLPTIPGKLDVNKSKTHI 

SVNGRKIRMRCRAIDGDVTFCRPKSPVYVGNGVHANLHVAFHRSSSEKIH 

SNEISSDSIGVLGYQKTVDHTKVNSKLSLFFEIKS. 

CRM197 can be from 58-59 kDa in size. CRM197 can be 58.4 
kDa in size. CRM197 can be produced, isolated, and purified 
from a cell bank. A vial from a cell bank of CRM197 can be 
used to seed a new flask and allowed to ferment. The 
fermentation culture can be centrifuged and the contents can 
be harvested, clarified, and filtered using a 0.2 µm filter. The 
filtrate can then be concentrated and diafiltered. The 
CRM197 can be further purified by filtration using micro­
tubes or membranes of the appropriate pore size. Then anion 
exchange chromatography can be used in the isolation and 
purification of the CRM197, which can be followed by 
ammonium sulphate precipitation, and another filtration 
using a 0.45 µm filter. CRM197 can be further isolated and 
purified from this product by hydrophobic interaction chro­
matography, after which CRM197 can be concentrated and 
diafiltered into the desired buffer. A final step can be 
filtration with 0.2 µm filter. The isolated and purified 
CRM197 can be stored at s-70° C. until use in conjugation 
with a saccharide or polysaccharide. Quality control tests 
can performed on the isolated and purified CRM197 . 

A polypeptide can be conjugated to an immunogenic 
serotype 1 capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. A poly­
peptide can be conjugated to an immunogenic serotype 2 
capsular polysaccharide, fragment thereof, or combination 
thereof isolated from S. pneumoniae. A polypeptide can be 
conjugated to an immunogenic serotype 3 capsular polysac­
charide, fragment thereof, or combination thereof isolated 
from S. pneumoniae. A polypeptide can be conjugated to an 
immunogenic serotype 4 capsular polysaccharide, fragment 
thereof, or combination thereof isolated from S. pneumo­
niae. A polypeptide can be conjugated to an immunogenic 
serotype 5 capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. A poly­
peptide can be conjugated to an immunogenic serotype 6A 
capsular polysaccharide, fragment thereof, or combination 
thereof isolated from S. pneumoniae. A polypeptide can be 
conjugated to an immunogenic serotype 6B capsular poly­
saccharide, fragment thereof, or combination thereof iso­
lated from S. pneumoniae. A polypeptide can be conjugated 
to an immunogenic serotype 6C capsular polysaccharide, 
fragment thereof, or combination thereof isolated from S. 
pneumoniae. A polypeptide can be conjugated to an immu­
nogenic serotype 7F capsular polysaccharide, fragment 
thereof, or combination thereof isolated from S. pneumo­
niae. A polypeptide can be conjugated to an immunogenic 
serotype 8 capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. A poly­
peptide can be conjugated to an immunogenic serotype 9N 
capsular polysaccharide, fragment thereof, or combination 
thereof isolated from S. pneumoniae. A polypeptide can be 
conjugated to an immunogenic serotype 9V capsular poly­
saccharide, fragment thereof, or combination thereof iso­
lated from S. pneumoniae. A polypeptide can be conjugated 
to an immunogenic serotype l0A capsular polysaccharide, 
fragment thereof, or combination thereof isolated from S. 

20 
pneumoniae. A polypeptide can be conjugated to an immu­
nogenic serotype llA capsular polysaccharide, fragment 
thereof, or combination thereof isolated from S. pneumo­
niae. A polypeptide can be conjugated to an immunogenic 
serotype 12F capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. A poly­
peptide can be conjugated to an immunogenic serotype 14 
capsular polysaccharide, fragment thereof, or combination 
thereof isolated from S. pneumoniae. A polypeptide can be 

10 conjugated to an immunogenic serotype 15A capsular poly­
saccharide, fragment thereof, or combination thereof iso­
lated from S. pneumoniae. A polypeptide can be conjugated 
to an immunogenic serotype 15B capsular polysaccharide, 
fragment thereof, or combination thereof isolated from S. 

15 pneumoniae. A polypeptide can be conjugated to an immu­
nogenic serotype 15C capsular polysaccharide, fragment 
thereof, or combination thereof isolated from S. pneumo­
niae. A polypeptide can be conjugated to an immunogenic 
serotype 16F capsular polysaccharide, fragment thereof, or 

20 combination thereof isolated from S. pneumoniae. A poly­
peptide can be conjugated to an immunogenic serotype 17F 
capsular polysaccharide, fragment thereof, or combination 
thereof isolated from S. pneumoniae. A polypeptide can be 
conjugated to an immunogenic serotype 18C capsular poly-

25 saccharide, fragment thereof, or combination thereof iso­
lated from S. pneumoniae. A polypeptide can be conjugated 
to an immunogenic serotype 19A capsular polysaccharide, 
fragment thereof, or combination thereof isolated from S. 
pneumoniae. A polypeptide can be conjugated to an immu-

30 nogenic serotype 19F capsular polysaccharide, fragment 
thereof, or combination thereof isolated from S. pneumo­
niae. A polypeptide can be conjugated to an immunogenic 
serotype 20A capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. A poly-

35 peptide can be conjugated to an immunogenic serotype 20B 
capsular polysaccharide, fragment thereof, or combination 
thereof isolated from S. pneumoniae. A polypeptide can be 
conjugated to an immunogenic serotype 22F capsular poly­
saccharide, fragment thereof, or combination thereof iso-

40 lated from S. pneumoniae. A polypeptide can be conjugated 
to an immunogenic serotype 23A capsular polysaccharide or 
fragment thereof isolated from S. pneumoniae. A polypep­
tide can be conjugated to an immunogenic serotype 23B 
capsular polysaccharide, fragment thereof, or combination 

45 thereof isolated from S. pneumoniae. A polypeptide can be 
conjugated to an immunogenic serotype 23F capsular poly­
saccharide, fragment thereof, or combination thereof iso­
lated from S. pneumoniae. A polypeptide can be conjugated 
to an immunogenic serotype 24F capsular polysaccharide, 

50 fragment thereof, or combination thereof isolated from S. 
pneumoniae. A polypeptide can be conjugated to an immu­
nogenic serotype 24B capsular polysaccharide, fragment 
thereof, or combination thereof isolated from S. pneumo­
niae. A polypeptide can be conjugated to an immunogenic 

55 serotype 31 capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. A poly­
peptide can be conjugated to an immunogenic serotype 33F 
capsular polysaccharide, fragment thereof, or combination 
thereof isolated from S. pneumoniae. A polypeptide can be 

60 conjugated to an immunogenic serotype 34 capsular poly­
saccharide, fragment thereof, or combination thereof iso­
lated from S. pneumoniae. A polypeptide can be conjugated 
to an immunogenic serotype 35F capsular polysaccharide, 
fragment thereof, or combination thereof isolated from S. 

65 pneumoniae. A polypeptide can be conjugated to an immu­
nogenic serotype 35B capsular polysaccharide, fragment 
thereof, or combination thereof isolated from S. pneumo-
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niae. A polypeptide can be conjugated to an immunogenic 
serotype 38 capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. 

In some embodiments, CRM197 can be conjugated to an 
immunogenic serotype 1 capsular polysaccharide, fragment 
thereof, or combination thereof isolated from S. pneumo­
niae. CRM197 can be conjugated to an immunogenic sero­
type 2 capsular polysaccharide, fragment thereof, or com­
bination thereof isolated from S. pneumoniae. CRM197 can 
be conjugated to an immunogenic serotype 3 capsular poly­
saccharide, fragment thereof, or combination thereof iso­
lated from S. pneumoniae. CRM197 can be conjugated to an 
immunogenic serotype 4 capsular polysaccharide, fragment 
thereof, or combination thereof isolated from S. pneumo­
niae. CRM197 can be conjugated to an immunogenic sero­
type 5 capsular polysaccharide, fragment thereof, or com­
bination thereof isolated from S. pneumoniae. CRM197 can 
be conjugated to an immunogenic serotype 6A capsular 
polysaccharide, fragment thereof, or combination thereof 
isolated from S. pneumoniae. CRM197 can be conjugated to 
an immunogenic serotype 6B capsular polysaccharide, frag­
ment thereof, or combination thereof isolated from S. pneu­
moniae. CRM197 can be conjugated to an immunogenic 
serotype 6C capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. CRM197 

can be conjugated to an immunogenic serotype 7F capsular 
polysaccharide, fragment thereof, or combination thereof 
isolated from S. pneumoniae. CRM197 can be conjugated to 
an immunogenic serotype 8 capsular polysaccharide, frag­
ment thereof, or combination thereof isolated from S. pneu­
moniae. CRM197 can be conjugated to an immunogenic 
serotype 9N capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. CRM197 

can be conjugated to an immunogenic serotype 9V capsular 
polysaccharide, fragment thereof, or combination thereof 
isolated from S. pneumoniae. CRM197 can be conjugated to 
an immunogenic serotype lOA capsular polysaccharide, 
fragment thereof, or combination thereof isolated from S. 
pneumoniae. CRM197 can be conjugated to an immunogenic 
serotype llA capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. CRM197 

can be conjugated to an immunogenic serotype 12F capsular 
polysaccharide, fragment thereof, or combination thereof 
isolated from S. pneumoniae. CRM197 can be conjugated to 
an immunogenic serotype 14 capsular polysaccharide, frag­
ment thereof, or combination thereof isolated from S. pneu­
moniae. CRM197 can be conjugated to an immunogenic 
serotype 15A capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. CRM197 

can be conjugated to an immunogenic serotype 15B capsular 
polysaccharide, fragment thereof, or combination thereof 
isolated from S. pneumoniae. CRM197 can be conjugated to 
an immunogenic serotype 15C capsular polysaccharide, 
fragment thereof, or combination thereof isolated from S. 
pneumoniae. CRM197 can be conjugated to an immunogenic 
serotype 16F capsular polysaccharide, fragment thereof, or 
combination thereof from S. pneumoniae. CRM197 can be 
conjugated to an immunogenic serotype 17F capsular poly­
saccharide, fragment thereof, or combination thereof iso­
lated from S. pneumoniae. CRM197 can be conjugated to an 
immunogenic serotype 18C capsular polysaccharide, frag­
ment thereof, or combination thereof isolated from S. pneu­
moniae. CRM197 can be conjugated to an immunogenic 
serotype 19A capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. CRM197 

can be conjugated to an immunogenic serotype 19F capsular 
polysaccharide, fragment thereof, or combination thereof 

22 
isolated from S. pneumoniae. CRM197 can be conjugated to 
an immunogenic serotype 20A capsular polysaccharide, 
fragment thereof, or combination thereof isolated from S. 
pneumoniae. CRM197 can be conjugated to an immunogenic 
serotype 20B capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. CRM197 

can be conjugated to an immunogenic serotype 22F capsular 
polysaccharide, fragment thereof, or combination thereof 
isolated from S. pneumoniae. CRM197 can be conjugated to 

10 an immunogenic serotype 23A capsular polysaccharide, 
fragment thereof, or combination thereof isolated from S. 
pneumoniae. CRM197 can be conjugated to an immunogenic 
serotype 23B capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. CRM197 

15 can be conjugated to an immunogenic serotype 23F capsular 
polysaccharide, fragment thereof, or combination thereof 
isolated from S. pneumoniae. CRM197 can be conjugated to 
an immunogenic serotype 24F capsular polysaccharide, 
fragment thereof, or combination thereof isolated from S. 

20 pneumoniae. CRM197 can be conjugated to an immunogenic 
serotype 24B capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. CRM197 

can be conjugated to an immunogenic serotype 31 capsular 
polysaccharide, fragment thereof, or combination thereof 

25 isolated from S. pneumoniae. CRM197 can be conjugated to 
an immunogenic serotype 33F capsular polysaccharide, 
fragment thereof, or combination thereof isolated from S. 
pneumoniae. CRM197 can be conjugated to an immunogenic 
serotype 34 capsular polysaccharide, fragment thereof, or 

30 combination thereof isolated from S. pneumoniae. CRM197 

can be conjugated to an immunogenic serotype 35F capsular 
polysaccharide, fragment thereof, or combination thereof 
isolated from S. pneumoniae. CRM197 can be conjugated to 
an immunogenic serotype 35B capsular polysaccharide, 

35 fragment thereof, or combination thereof isolated from S. 
pneumoniae. CRM197 can be conjugated to an immunogenic 
serotype 38 capsular polysaccharide, fragment thereof, or 
combination thereof isolated from S. pneumoniae. 

In further embodiments, any of the saccharides as 
40 described herein can be conjugated to any polypeptides 

described herein. Any of the immunogenic saccharide-poly­
peptide conjugates described herein can be isolated and 
purified. 
Methods of Conjugating a Saccharide and Polypeptide to 

45 Produce a Saccharide-Polypeptide Conjugate 
The saccharides can be conjugated to the polypeptide by, 

e.g., chemical or biological synthesis. A saccharide can be a 
polysaccharide, a capsular polysaccharide, or an immuno­
genic fragment thereof. A capsular polysaccharide or frag-

50 ment of the capsular polysaccharide can be conjugated to the 
polypeptide by chemical or biological synthesis. 

For example, the capsular polysaccharide or immuno­
genic fragment thereof can be chemically activated and then 
reacted with the polypeptide. For example, capsular poly-

55 saccharides or fragments of the capsular polysaccharides can 
be reacted with either ammonia or diaminoethane to gener­
ate a free terminal amino group. The amino group can then 
be reacted with an excess of disuccinimidyl ester of adipic 
acid, which can introduce an active succininmidyl ester 

60 group. This can then be reacted to a free amino group on the 
polypeptide to form covalent amide bonds. 

A polysaccharide and polypeptide can be conjugated 
using 1-cyano-dimethy laminopyridinium tetrafluoro borate 
(CDAP) chemistry. CDAP can be used to activate a broad 

65 range of acidic, neutral, and other classes of polysaccha­
rides, which can then be derivatized with diamines, dihy­
drazides or other functional groups in preparation for cou-



Pfizer EX1001, Page 28 of 52

US 11,058,757 B2 
23 24 

dark, the solution can be desalted on a lx15 cm P6DG 
column, can be equilibrated with 2 mM MES, 0.2 M NaCl, 
pH 5.9 and the void volume fractions, which can be con-
centrated with a Centricon 50 device. DTPH (30 µ!) at 0.1 
Min water, can be reduced to 3-mercapto-propionyl hydraz­
ide by addition of 25 µI 0.1 M TCEP in water, and can then 
be added to the iodoacetylated polypeptide with a pH that 
can be adjusted to about 5. After a 2 h reaction, reagent can 
be removed by desalting again and concentrating with a 

10 Centricon 50 device to 10 mg/ml. TNBS can be used to 
determined number of hydrazide per moles of polypeptide. 
To couple the hydrazide-derivatized polypeptide, 3 mg of 
polysaccharide at 10 mg/ml in saline can be activated by the 
addition of 15 µI CDAP at 100 mg/ml in acetonitrile, 

piing to proteins. In CDAP, the cynanylating reagent 
1-cyano-dimethylaminopyridinium tetrafluoroborate can be 
used for the synthesis of polysaccharide-protein conjugates. 
The cyanilation reaction can be performed under relatively 
mild conditions, which can avoid hydrolysis of the alkaline 5 

sensitive polysaccharides. This synthesis can allow for 
direct coupling to a carrier. The polysaccharide can be 
solubilized in water or a saline solution. CDAP can be 
dissolved in acetonitrile and can be added immediately to 
the polysaccharide solution. The CDAP can reacts with the 
hydroxyl groups of the polysaccharide to form a cyanate 
ester. This cyanate ester can be highly reactive, which can 
result in an activated polysaccharide. This can be done at a 
pH of 9-10. After this activation step, the polypeptide can be 
added. Amino groups of lysine of a polypeptide can react 
with the activated polysaccharide to form an isourea cova­
lent link. This conjugation step can occur under mildly 
alkaline conditions, such as a pH of7-9. In some cases, there 
can be a strong pH dependence on the epsilon amines of 
lysine to form a stable O-alkyl-isourea linkage. After the 
coupling reaction, a large excess of an amino-containing 
reagent such as glycine can then be added to quench the 
residual activated functional groups. The CDAP activation 
can take only a few minutes and conjugation can be com­
pleted in a few hours. The conjugate can then be passed 25 

through a gel permeation colunm to remove unreacted 
polypeptide and residual reagents. 

15 followed 30 s later by 30 µI of 0.2 M TEA. At 2.5 min, the 
pH can be reduced to 5 .5 by the addition of 100 µ11 MMES, 
pH 5.5 and the activated polysaccharide can be added to 3.8 
mg of the polypeptide-hydrazide. After an overnight reac­
tion at 4 ° C., the reaction can be quenched by the addition 

20 of 50 µI 1 M ethanolamine. The solution can be applied to 
an S400HR colunm, which can be equilibrated with PBS, 
and the void volume fractions can be pooled. Sterile filtra­
tion can be done by passage through a Millex GB 0.2 µm 
filter. 

In some embodiments, CDAP can be used to conjugate a 
polysaccharide and CRM197 . The polysaccharide (10 mg) 
can be dissolved in 1.0 mL of0.lM sodium borate buffer pH 
9.0 and can be activated by addition of 50 µI of a solution 
ofCDAP dissolved in acetone:water (6:4). Immediately, the 
pH can be adjusted and maintained at 9.0 by continuous 
dropwise addition of a 0.1 M NaOH solution. The mixture 

In some embodiments, CDAP can be made up at 100 
mg/ml in acetonitrile and stored at -20° C. for up to 1 
month. CDAP can be slowly pipetted into a vortexed solu- 30 

tion of polysaccharide in water (rapid addition of the organic 
co-solvent precipitates the polysaccharide) and 20 s later a 
volume of aqueous 0.2M triethylamine (TEA) equal to 
volume of CDAP used can be added. At 2.5 min, a large 
molar excess of a 0.5 M hexanediamine solution in either 0.1 35 

M sodium borate at pH 9.3 or 0.75 M HEPES at pH 7.5, can 

can be stirred for 5 min and then a volume of 1.4 mL of 0.05 
M HCI can be added, stirred for a while and then left to rest 
during 1 ½ min more. The mixture can be rapidly passed 
through a PD-10 colunm equilibrated in 0.1 M sodium 
bicarbonate buffer pH 8.3. An aliquot of this can be used to 

be added. The reaction mixture can be allowed to stand 
overnight at 4° C., can be desalted on either a P-6 DG or a 
P-6 cartridge, can be equilibrated with saline and then can be 
further dialyzed into saline. The extent of derivatization with 
hexanediamine can be determined using a TNBS assay for 
primary amines; absorbance can be measured at 366 nm, 
using an extinction coefficient of 11000 M- 1

. Polysaccharide 
concentrations can be determined as described by Monsigny 
et al., using the corresponding polysaccharide as the stan­
dard. 

In some embodiments, polysaccharide can be solubilized 
in saline at 10 mg/ml. At t=0, CDAP (100 mg/ml in 
acetonitrile) can be added (1 mg CDAP/mg polysaccharide) 
while vortexing. At 30 s, 0.2 M TEA can be added (10 µI/mg 
polysaccharide) to raise the pH. At 2.5 min the pH can be 
readjusted to the coupling pH and the amine or hydrazide 
reagent or the polypeptide can be added, in the appropriate 
buffer. After an overnight reaction, the solution can be 
dialyzed and/or desalted on a P6DG column. Polysaccharide 
polypeptide conjugates can be fractionated on an S400HR 
colunm, which can be equilibrated with either saline or PBS. 
HPLC can be performed on HPLC size exclusion colunms 
using a Waters 626 pump, monitored at 280 nm and with a 
refractive index detector. Samples can be filtered before 
chromatography using a Millex Ultrafree MC device. 

In some embodiments, for low pH coupling, amines on 
polypeptide can be functionalized with hydrazides using the 
two-step method as follows. Five mg of polypeptide at 12.5 
mg/ml in 0.19 M HEPES, 2.5 mM EDTA, pH 7.3 can be 
iodoacetylated by the addition of a 15-fold molar excess of 
SIA over moles of polypeptide. After 2 h reaction in the 

determine cyanate ester formation and the rest of the prepa­
ration can be immediately used for coupling purposes. 
Polypeptide (15 mg) can be dissolved in 1.0 mL of 0.1 M 

40 NaHCO3 buffer pH 8.3 and added to the activated polysac­
charide solution. The mixture can be gently stirred during 8 
hat room temperature. A volume of 1.0 mL 0.1 M Tris-HCI 
buffer pH 8.6 can be added to block any remaining activa­
tion sites on the unreacted polysaccharide and incubated 

45 during 1 h more. The final solution can be lyophilized and 
stored until used for the purification procedure. The progress 
of the conjugation can be analyzed by high-performance size 
exclusion chromatography (HPSEC) using a Zorbax GF-250 
column and monitored at 280 nm and 210 nm. For example, 

50 aliquots of the reaction mixture can be taken at 10 min and 
at every hour up to 4 h. The colunm can be equilibrated in 
0.025 M phosphate buffer pH 7.0 supplemented with 0.13 M 
NaCl and be calibrated with the following proteins: thyro­
globulin (669 kDa), ferritin (440 kDa), catalase (232 kDa), 

55 aldolase (158 kDa), BSA(67 kDa), ovalbumin (43 kDa), and 
ribonuclease (13.7 kDa). The void volume can be deter­
mined with Blue dextran. Samples (10 µI aliquots) can be 
injected into the column and a flow rate of 0.5 mL/min can 
be used. Prior and after the analysis the colunm can be 

60 washed with the equilibration buffer. The conjugation reac­
tion progress (%) can be measured by comparing the con­
jugate peak area related to the free protein peak area using 
detection at wavelength 280 nm according to the following 
equation: (conjugate peak area/(conjugate peak area+free 

65 protein peak area))xl00. 
In some embodiments, the polysaccharide can be acti­

vated via CDAP chemistry in a CDAP solution. The poly-
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saccharide can be mixed with CDAP solution, which can 
then be incubated at the appropriate temperature for poly­
saccharide activation. A calculated amount of CRM197 can 
be added to the activated polysaccharides. The reaction can 
then be quenched using glycine or any other suitable 5 

quenching reagent. The conjugation reaction mixture can be 
filtered, diafiltered, and concentrated for the polysaccharide­
CRM197 conjugates. The polysaccharide-CRM197 conju­
gates can then be purified by gel filtration chromatography. 
The fractions containing the polysaccharide-CRM197 conju- JO 

gates can be pooled, concentrated, and then filtered through 
a 0.2 ~LID filter. The product can be stored at 2-8° C. 

As another example, the capsular polysaccharide or 
immtmogenic fragment thereof can activated by periodate 

15 
oxidation. &,dium periodate oxidizes diols (two adjacent 
carbons with hydroxyl groups) can be converted into alde­
hydes (C- O) and in the process breaks C-C bonds. Thus, 
depending upon the strncture, periodate activation can frag­
ment a capsular polysaccharide or immunogenic fragment 20 

thereof aud opeu the ring structures of sugars. When the diol 
is within a ring, the ring sugar can be opened possibly 
altering the polysaccharide conformation. When the diol is 
in a glycerol or ribitol side chain, the side chain can 
disappear. The reactive aldehyde groups can then condense 25 

with free amino groups on the polypeptide in the presence of 
sodium cyanoborohydride to form a stable secondary amine. 
Condensation of the aldehyde with the epsilon amino group 
on lysine can be a slow process and can take a few days. The 
remaining aldehyde groups can then be quenched using 30 

sodium borohydride, which can convert them back to 
hydroxyls. 

Another example of coupling a polypeptide to a polysac­
charide is based 011 thioether bonding of polysaccharides 
activated with 2-iminothiolane (2-IT), or alternatively, with 35 

cystamine, to bromoacetylated polypeptides such as tetanus 
toxoid. 

F. 

III 

26 
-continued 

+ IV -PROT-NH-CO-CH2-S-(CH2)2-NH-PS 

The above Schematic I represents end-point coupling of 
polysaccharides (PS) to proteins (PROT) through thioether 
bond. (A) Amination of polysaccharide through reducing 
tenninal using ammonium chloride in the presence of cya­
noborohydride ion. (B) Thiolation of aminated polysaccha-
ride (I) with 2-iminothiolane (2-11). (C) Alternative thiola­
tion of polysaccharide through reductive amination with 
cystarnine with concomitant cleavage of disulfide bond. (D) 
Bromoacetylation of amino groups of protein using N-hy­
droxysuccimidyl bromoacetate. (E) Coupling of polysaccha-
ride derivatized with 2-IT (II) to bromoacetylated protein 
(IV). (F) Alternative coupling of polysaccharide derivatized 
with cystamine (III) to bromocacetylated protein (IV). 

As another example, the inummogenic saccharide-poly­
peptide conjugate can be produced. using bacteria, such as 
Escherichia coli (E. coli). The inumu10genic saccharide­
polypeptide can comprise the capsular polysaccharide at 
least partially embedded in the polypeptide. The immuno­
genic saccharide-polypeptide can comprise the capsular 
polysaccharide chemically cross-Jinked to the polypeptide. 
TI1e immunogenic saccharide-polypeptide can comprise the 
capsular polysaccharide at least partially chemically cross­
linked to the polypeptide. A capsular polysaccharide or 
fragment of the capsular polysaccharide of a serotype from 
S. pneumoniae can be conjugated to a polypeptide by 
chemical or biological synthesis. One saccharide can be 
conjugated to one polypeptide. Two or more saccharides can 
be conjugated to one polypeptide. The saccharides can be 
the same serotype. 171e saccharides can be different sero­
types. One capsular polysaccharide or immunogenic frag-
ment thereof can be conjugated to one polypeptide. Two or 
more capsular polysaccharides or fragments thereof can be 
conjugated to one polypeptide. The capsular polysaccha-

Scltematic I 

(1) 

40 rides or fragments thereof can be the same serotype. The 
capsular polysaccharides or fragments thereof can be dif­
ferent serotypes. 

A. 

PS-CHO + NH.Cl 

B. 

C. 

After conjugation, the polysaccharide polypeptide conju­
gate can be purified. For example, difterent chromatographic 

45 strategies can be used to purify a polysaccharide-polypep-
(11) tide conjugate: SEC (using a columu packed with Sepharose 

CL-6B), a combination of ion-exchange chromatography 
(DEAE-Sepharose) can be followed by HPSEC (Sepharose 
CL-68 and hydrophobic interaction chromatography (HIC) 

(III) 

so (column packed with Sephadex LH-20). For HPSEC puri­
fication on a Sepharose CL-6B column, an amott11t of 4.0 mg 
of the lyophilized mixture containing the polysaccharide 
polypeptide conjugate, free polysaccharide and free poly-

PS-CHO + peptide, can be dissolved in 0.1 M formic acid buffer 

D. 

Mercaptoethanol 
H2N-(CH2)3-S-S-(CH2)2-NH2 

PS- NH - CO- (CH2)2- SH 

(IV) 

PROT- NH2 + NHS-CO-CH2- Br -
PROT-NH-CO- CH2-Br 

E. 

55 (ammonium salt) pH 6.0 and can be applied to the column 
(60 cmx4.0 cm) equilibrated with the same butler, at a flow 
of 0.5 mL/min. Jsocratic elution can be performed with the 
buffer, and the process can be continuously monitored using 
a differential refractometric detector. Fractions can be col-

60 lected, can be lyophilized, and can be used for further 
analysis. For the second strategy, an amount of 4.0 mg of the 
lyophilized reaction mixture can be dissolved in 500 µL of 
0.1 M phosphate-buftered saline (PBS) pH 7.0 and can be 
applied to the DEAE-Sepharose columu, previously equili­
brated in the same buffer. The pass-through of the column 
can be collected and after washing with the buffer, elution 
can be performed using a gradient (0.25-1 .0 M) of NaCl. TI1e 
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presence of the polysaccharide can be analyzed in each 
fraction by the Phenol sulfuric technique. The eluted frac­
tions can be pooled, can be lyophilized, can be resuspended 
in 0.1 M ammonium formate buffer pH 6.0, and can be 
applied to a Sepharose CL-6B colunm. Fractions of 5 mL 
can be collected, can be dialyzed, can be lyophilized, and 
can be analyzed for protein and carbohydrate contents. In a 
third chromatographic approach, an amount of 4.0 mg of the 
lyophilized reaction mixture can be dissolved in 1.0 mL of 
distilled water and applied to a colunm packed with Seph- 10 

adex LH-20 previously equilibrated with distilled water, at 

28 
selected from the group comprising 2, 6C, 8, 9N, l0A, llA, 
12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 
34, 35F, 35B, 38, and Serogroup 20 (comprising serotypes 
20A and 20B). A pharmaceutical composition can comprise 
a plurality of at least two immunogenic saccharide-polypep­
tide conjugate comprising individually a capsular polysac­
charide, fragment thereof, or combination thereof conju­
gated to a polypeptide, wherein the capsular polysaccharide, 
fragment thereof, or combination thereof is from a unique S. 
pneumoniae selected from the group comprising 2, 6C, 8, 
9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 
23B, 24F, 24B, 31, 34, 35F, 35B, 38 and Serogroup 20 
(comprising serotypes 20A and 20B). A pharmaceutical 
composition can comprise a plurality of at least two immu-

a flow rate of 0.5 mL/min. Elution can be performed 
isocratically with distilled water, and the process can be 
monitored as described above. Fractions can be collected, 
can be lyophilized, and can be used for further analysis. 15 nogenic saccharide-polypeptide conjugate comprising indi­

vidually a capsular polysaccharide, fragment thereof, or 
combination thereof conjugated to a polypeptide, wherein 
the capsular polysaccharide, fragment thereof, or combina-

Furthermore, 'click' chemistry can be used to conjugate a 
saccharide with a polypeptide as disclosed in U.S. Pat. No. 
8,753,645 and in Hu et al., Towards the next generation of 
biomedicines by site selective conjugation, Chem. Soc. Rev., 
2016, 45, 1691. 'Click' chemistry can be used to conjugate 20 

modified CRM197 or CRM197 with non-natural amino acids 
to polysaccharides. 
Pharmaceutical Compositions 

The saccharide-polypeptide conjugates described herein 
can be in the form of a pharmaceutical composition. The 25 

saccharide-polypeptide conjugates described herein can be 
in the form of a pharmaceutical composition in unit dose 
form. The saccharide-polypeptide conjugates described 
herein can be in the form of a vaccine. A pharmaceutical 
composition can comprise an immunogenic saccharide- 30 

polypeptide conjugate. A pharmaceutical composition can 
comprise an immunogenic capsular polysaccharide-poly­
peptide conjugate. A pharmaceutical composition can be in 
unit dose form and can comprise an immunogenic capsular 
polysaccharide-polypeptide conjugate. A pharmaceutical 35 

composition can comprise an immunogenic saccharide­
polypeptide conjugate wherein the capsular polysaccharide 
or immunogenic fragment thereof of the saccharide-poly­
peptide conjugate can be one serotype. In another embodi­
ment, a pharmaceutical composition can comprise an immu- 40 

nogenic saccharide-polypeptide conjugates wherein the 
capsular polysaccharides or immunogenic fragments thereof 
can be from different serotypes, creating a mixture of 
different immunogenic saccharide-polypeptide conjugates. 
A pharmaceutical composition can comprise an immuno- 45 

genie saccharide-polypeptide conjugates wherein the poly­
peptide is the same polypeptide in all the immunogenic 
saccharide-polypeptide conjugates. In other embodiments, a 
pharmaceutical composition can comprise immunogenic 
saccharide-polypeptide conjugates wherein the 50 

polypeptide(s) in the saccharide-polypeptide conjugates are 
a mixture of different polypeptide(s). 

For example, a pharmaceutical composition can comprise 
an immunogenic saccharide-polypeptide conjugate compris­
ing individually a capsular polysaccharide, fragment 55 

thereof, or combination thereof conjugated to a polypeptide, 
wherein the capsular polysaccharide, fragment thereof, or 
combination thereof is from a unique S. pneumoniae 
selected from the group comprising 2, 6C, 8, 9N, l0A, llA, 
12F, 15A, 15B, 15C, 16F, 17F,22F,23A,23B,24F,24B,31, 60 

34, 35F, 35B, 38 and Serogroup 20 (comprising serotypes 
20A and 20B). A pharmaceutical composition can comprise 
an immunogenic saccharide-polypeptide conjugate compris­
ing individually a capsular polysaccharide, fragment 
thereof, or combination thereof conjugated to a polypeptide, 65 

wherein the capsular polysaccharide, fragment thereof, or 
combination thereof is from a unique S. pneumoniae 

tion thereof is from a unique S. pneumoniae selected from 
the group comprising 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 
15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 34, 35F, 
35B, 38, and Serogroup 20 (comprising serotypes 20A and 
20B). A pharmaceutical composition can comprise a plural­
ity of at least eight immunogenic saccharide-polypeptide 
conjugate comprising individually a capsular polysaccha­
ride, fragment thereof, or combination thereof conjugated to 
a polypeptide, wherein the capsular polysaccharide, frag­
ment thereof, or combination thereof is from a unique S. 
pneumoniae selected from the group comprising 2, 6C, 8, 
9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 
23B, 24F, 24B, 31, 34, 35F, 35B, 38 and Serogroup 20 
(comprising serotypes 20A and 20B). A pharmaceutical 
composition can comprise a saccharide-polypeptide conju­
gate comprising a capsular polysaccharide or immunogenic 
fragment thereof from a serotype of S. pneumoniae conju­
gated to a polypeptide, and wherein the serotype is not any 
one of, or not at least any one of 1, 3, 4, 5, 6A, 6B, 7F, 9V, 
14, 18C, 19A, 19F, and 23F; the serotype is at least one of 
2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F 
23A, 23B, 24F, 24B, 31, 33F, 34, 35F, 35B, 38, and 
Serogroup 20 (comprising serotypes 20A and 20B); or a 
combination thereof. A pharmaceutical composition can 
comprise a saccharide-polypeptide conjugate comprising a 
capsular polysaccharide or immunogenic fragment thereof 
from a serotype of S. pneumoniae conjugated to a polypep­
tide, and wherein the serotype is not any one of, or not at 
least any one ofl, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 
and 23F; the serotype is at least one of 2, 6C, 8, 9N, l0A, 
llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F 23A, 23B, 24F, 
24B, 31, 33F, 34, 35F, 35B, 38 and Serogroup 20 (compris­
ing serotypes 20A and 20B); or a combination thereof. A 
pharmaceutical composition can comprise a plurality of 
saccharide-polypeptide conjugates each comprising indi­
vidually a capsular polysaccharide, fragment thereof, or 
combination thereof conjugated to a polypeptide, wherein 
the capsular polysaccharide, fragment thereof, or combina-
tion thereof is from a unique Streptococcus pneumoniae 
serotype selected from a group consisting of at least 1, 2, 3, 
4, 5, 6, 7, 8, or 9 serotypes selected from the group 
consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 
38 and Serogroup 20 (comprising serotypes 20A and 20B). 
A pharmaceutical composition can comprise a plurality of 
saccharide-polypeptide conjugates each comprising indi­
vidually a capsular polysaccharide, fragment thereof, or 
combination thereof conjugated to a polypeptide, wherein 
the capsular polysaccharide, fragment thereof, or combina-
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tion thereof is from a unique Streptococcus pneumoniae 
serotype selected from a group consisting of at least 1, 2, 3, 
4, 5, 6, 7, 8, or 9 serotypes selected from the group 
consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 5 

38, and Sero group 20 ( comprising serotypes 20A and 20B). 
A pharmaceutical composition can comprise at least 10, 11, 
12, 13, 14, 15, or 16 serotypes selected from the group 
consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35F, 35B, 10 

38, and Sero group 20 ( comprising serotypes 20A and 20B). 
A pharmaceutical composition can comprise at least 17, 18, 
19, 20, 21, 22, 23, or 24 serotypes selected from the group 
consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35F, 35B, 15 

38, and Sero group 20 ( comprising serotypes 20A and 20B). 
A pharmaceutical composition can comprise at least 10, 11, 
12, 13, 14, 15, or 16 serotypes selected from the group 
consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35F, 35B, 20 

38 and Serogroup 20 (comprising serotypes 20A and 20B). 
A pharmaceutical composition can comprise at least 17, 18, 
19, 20, 21, 22, 23, or 24 serotypes selected from the group 
consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35F, 35B, 25 

38 and Serogroup 20 (comprising serotypes 20A and 20B). 
A pharmaceutical composition can comprise a plurality of 
saccharide-polypeptide conjugates comprising the serotypes 
6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 22F, 23A, 23B, 33F, 
and 35B. A pharmaceutical composition can comprise a 30 

plurality of saccharide-polypeptide conjugates comprising 
the serotypes 6C, 8, 9N, llA, 12F, 15A, 15B, 16F, 22F, 23A, 
23B, 24F, 33F, and 35B. A pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotypes 6C, 8, 9N, l0A, llA, 12F, 15A, 35 

22F, 23A, 23B, 24F, 33F, and 35B. A pharmaceutical com­
position can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotypes 6C, 8, 9N, l0A, llA, 
12F, 15A, 15B, 15C, 16F, 22F, 23A, 23B, 33F, and 35B. A 
pharmaceutical composition can comprise a plurality of 40 

saccharide-polypeptide conjugates comprising the serotypes 
6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 20B, 22F, 
23A, 23B, 33F, and 35B. A pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotypes 6C, l0A, llA, 15A, 15B, 15C, 45 

22F, 23A, 24B, 33F, 35B, and 38. A pharmaceutical com­
position can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotypes 6C, 8, 9N, l0A, llA, 
12F, 15A, 15B, 22F, 23A, 23B, 33F, and 35B. A pharma­
ceutical composition can comprise a plurality of saccharide- 50 

polypeptide conjugates comprising the serotypes 6C, 8, 9N, 
llA, 12F, 15A, 15B, 16F, 22F, 23A, 23B, 33F, and 35B. A 
pharmaceutical composition can comprise a plurality of 
saccharide-polypeptide conjugates comprising the serotypes 
6C, 8, 9N, l0A, llA, 12F, 15A, 22F, 23A, 23B, 24F, 33F, 55 

and 35B. A pharmaceutical composition can comprise a 
plurality of saccharide-polypeptide conjugates comprising 
6C, l0A, llA, 15A, 15B, 15C, 22F, 23A, 24B, 33F, 35B and 
38. A pharmaceutical composition can comprise a plurality 
of saccharide-polypeptide conjugates comprising the sero- 60 

types 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 22F, 23A, 23B, 
33F, and 35B. A pharmaceutical composition can comprise 
a plurality of saccharide-polypeptide conjugates comprising 
the serotypes 6C, 8, 9N, llA, 12F, 15A, 15B, 16F, 22F, 23A, 
23B, 33F, and 35B. A pharmaceutical composition can 65 

comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotypes 6C, 8, 9N, l0A, llA, 12F, 15A, 

30 
15B, 23A, 23B, and 35B. A pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotypes 6C, 8, 9N, llA, 12F, 15A, 15B, 
16F, 23A, 23B, 24F, and 35B. A pharmaceutical composition 
can comprise a plurality of saccharide-polypeptide conju­
gates comprising the serotypes 6C, 8, 9N, l0A, llA, 12F, 
15A, 23A, 23B, 24F, and 35B. A pharmaceutical composi­
tion can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotypes 6C, 1 0A, 1 lA, 15A, 
15B, 15C, 23A, 24B, 35B, and 38. A pharmaceutical com­
position can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotypes 6C, 8, 9N, l0A, llA, 
12F, 15A, 15B, 23A, 23B, and 35B. A pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotypes 6C, 8, 9N, 1 lA, 
12F, 15A, 15B, 16F, 23A, 23B, and 35B. A pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotypes 6C, 8, 9N, 1 0A, 
llA, 12F, 15A, 23A, 23B, 24F, and 35B. A pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising 6C, 1 0A, 1 lA, 15A, 15B, 
15C, 23A, 24B, 35B and 38. A pharmaceutical composition 
can comprise a plurality of saccharide-polypeptide conju­
gates comprising the serotypes 6C, 8, 9N, l0A, llA, 12F, 
15A, 15B, 23A, 23B, and 35B. A pharmaceutical composi­
tion can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotypes 6C, 8, 9N, llA, 12F, 
15A, 15B, 16F, 23A, 23B, and 35B. A pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotypes 6C, 9N, 15A, 
15C, 16F, 23A, 23B, and 33B. A pharmaceutical composi­
tion can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotypes 6C, 15A, 15C, 16F, 
23A, 23B, and 33B. A pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotypes 6C, 9N, 15A, 15C, 16F, 17F, 20B, 
23A, 23B, 24F, 31, 33B, 34, 35F, and 35B. A pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotypes 6C, 8, 9N, 1 0A, 
llA, 12F, 15A, 15B, 15C, 16F, 20A, 22F, 23A, 23B, 33F, 
and 35B. A pharmaceutical composition can comprise a 
plurality of saccharide-polypeptide conjugates comprising 
the serotypes 6C, 15A, 15C, 16F, 20B, 23A, 23B, 34F, 31, 
33B, 34, 35F, and 35B. A pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotypes 6C, 8, 9N, l0A, llA, 15A, 15B, 
15C, 16F, 20A, 22F, 23A, 23B, 33F, and 35B. A pharma­
ceutical composition can comprise a plurality of saccharide­
polypeptide conjugates comprising at least 13 of the sero­
types 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 
6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24F, 24B 31, 33F, 34, 35B, 35F, 38 and Serogroup 
20 (comprising serotypes 20A and 20B). A pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising at least 15 of the serotypes 1, 
2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 6C, 8, 9N, 
l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 
24F, 24B, 31, 33F, 34, 35B, 35F, 38 and Serogroup 20 
(comprising serotypes 20A and 20B). A pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising at least 16 of the serotypes 1, 
2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 6C, 8, 9N, 
l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 
24F, 24B 31, 33F, 35B, 34, 35F, 38 and Serogroup 20 
(comprising serotypes 20A and 20B). A pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotype 6C and at least 
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one additional serotype comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 
9\7, 14, 18C, 19A, 19F, 20B, 23F, 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 
34, 35B, 35F, 38 and Serogroup 20 (comprising serotypes 
20A and 20B). A pharmaceutical composition can comprise 5 

a plurality of saccharide-polypeptide conjugates comprising 
the serotype 6C and at least one additional serotype com­
prising 2, 8, 9N, 1 0A, llA, 12F, 15A, 15B, 16F, 17F, 22F, 
23A, 23B, 24B, 31, 33F, 35B, 35F, 38 and Serogroup 20 
(comprising serotypes 20A and 20B). A pharmaceutical 10 

composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotype 6C and at least 
one additional serotype comprising 1, 3, 4, 6A, 6B, 7F, 8, 
9N, l0A, llA, 12F, 14, 15A, 15B, 15C, 16F, 19F, 19A, 22F, 
23A, 23B, 24F, 33F, 35F, 35B, 38 or Serogroup 20 (com- 15 

prising serotypes 20A and 20B). A pharmaceutical compo­
sition can comprise can comprise a plurality of saccharide­
polypeptide conjugates comprising the serotype 6C and at 
least one additional serotype selected from 1, 3, 4, 6A, 6B, 
7F, 8, 9N, 9\7, l0A, llA, 12F, 14, 15A, 15B, 15C, 16F, 19F, 20 

19A, 22F, 23A, 23B, 23F, 24F, 33F, 35F, 35B, 38 or 
Sero group 20 ( comprising serotypes 20A and 20B). A phar­
maceutical composition can comprise a plurality of saccha­
ride-polypeptide conjugates comprising at least 13 of the 
serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 25 

23F, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 
22F, 23A, 23B, 24F, 24B 31, 33F, 34, 35B, 35F, 38, and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar­
maceutical composition can comprise a plurality of saccha­
ride-polypeptide conjugates comprising at least 15 of the 30 

serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 
23F, 6C, 8, 9N, IOA, llA, 12F, 15A, 15B, 15C, 16F, 17F, 
22F, 23A, 23B, 24F, 24B, 31, 33F, 35B, 34, 35F, 38, and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar­
maceutical composition can comprise a plurality of saccha- 35 

ride-polypeptide conjugates comprising at least 16 of the 
serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 
23F, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 
22F, 23A, 23B, 24F, 24B 31, 33F, 34, 35B, 35F, 38, and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar- 40 

maceutical composition can comprise can comprise a plu­
rality of saccharide-polypeptide conjugates comprising the 
serotype 6C and at least one additional serotype comprising 
1, 2, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 23F, 8, 9N, 
l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 20, 22F, 23A, 23B, 45 

24F, 24B, 31, 33F, 34, 35B, 35F, 38, and Serogroup 20 
(comprising serotypes 20A and 20B). A pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotype 6C and at least 
one additional serotype comprising 2, 8, 9N, l0A, llA, 12F, 50 

15A, 15B, 16F, 17F, 22F, 23A, 23B, 24B, 31, 33F, 34, 35B, 
35F, 38, and Serogroup 20 (comprising serotypes 20A and 
20B). A pharmaceutical composition can comprise a plural-
ity of saccharide-polypeptide conjugates comprising the 
serotype 6C and at least one additional serotype comprising 55 

1, 3, 4, 6A, 6B, 7F, 8, 9N, l0A, llA, 12F, 14, 15A, 15B, 
15C, 16F, 19F, 19A, 22F, 23A, 23B, 24F, 33F, 34, 35F, 35B, 
38, and Sero group 20 ( comprising serotypes 20A and 20B). 
A pharmaceutical composition can comprise can comprise a 
plurality of saccharide-polypeptide conjugates comprising 60 

the serotype 6C and at least one additional serotype selected 
from 1, 3, 4, 6A, 6B, 7F, 8, 9N, 9\7, l0A, llA, 12F, 14, 15A, 
15B, 15C, 16F, 19F, 19A, 22F, 23A, 23B, 23F, 24F, 33F, 34, 
35F, 35B, 38, and Serogroup 20 (comprising serotypes 20A 
and 20B). A pharmaceutical composition can comprise a 65 

plurality of saccharide-polypeptide conjugates comprising 
the serotype 6C and at least one additional serotype selected 
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from 3, 4, 7F, 8, 9N, llA, 12F, 15A, 15B, 15C, 16F, 19A, 
22F, 23A, 23B, and 35B. A pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotype 6C and at least one additional 
serotype selected from 1, 3, 4, 6A, 7F, 8, 9N, l0A, llA, 12F, 
14, 19A, 19F, 22F, 23A, 23B, 23F, 24F, and 33F. A phar­
maceutical composition can comprise a plurality of saccha­
ride-polypeptide conjugates comprising the serotype 6C and 
at least one additional serotype selected from 3, 4, 6B, l0A, 
15A, 15B, 19A, 19F, 22F, 23F, 24F, 35B. A pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotype 6C and at least 
two additional serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 
9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 
15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 
35B, 35F, 38 and Serogroup 20 (comprising serotypes 20A 
and 20B). A pharmaceutical composition can comprise a 
plurality of saccharide-polypeptide conjugates comprising 
the serotype 6C and at least three additional serotypes 
comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 
23F, 8, 9N, 1 0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38 and Sero­
group 20 (comprising serotypes 20A and 20B). A pharma­
ceutical composition can comprise a plurality of saccharide­
polypeptide conjugates comprising the serotype 6C and at 
least four additional serotypes comprising 1, 2, 3, 4, 5, 6A, 
6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 
34, 35B, 35F, 38 and Serogroup 20 (comprising serotypes 
20A and 20B). A pharmaceutical composition can comprise 
a plurality of saccharide-polypeptide conjugates comprising 
the serotype 6C and at least five additional serotypes com­
prising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 
8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 
23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38 and Serogroup 20 
(comprising serotypes 20A and 20B). A pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotype 6C and at least 
six additional serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 
9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 
15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 
35B, 35F, 38 and Serogroup 20 (comprising serotypes 20A 
and 20B). A pharmaceutical composition can comprise a 
plurality of saccharide-polypeptide conjugates comprising 
the serotype 6C and at least seven additional serotypes 
comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 
23F, 8, 9N, 1 0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38 and Sero­
group 20 (comprising serotypes 20A and 20B). A pharma­
ceutical composition can comprise a plurality of saccharide­
polypeptide conjugates comprising the serotype 6C and at 
least eight additional serotypes comprising 1, 2, 3, 4, 5, 6A, 
6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 
34, 35B, 35F, 38 and Serogroup 20 (comprising serotypes 
20A and 20B). A pharmaceutical composition can comprise 
a plurality of saccharide-polypeptide conjugates comprising 
the serotype 6C and at least nine additional serotypes 
comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 
23F, 8, 9N, 1 0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38 and Sero­
group 20 (comprising serotypes 20A and 20B). A pharma­
ceutical composition can comprise a plurality of saccharide­
polypeptide conjugates comprising the serotype 6C and at 
least ten additional serotypes comprising 1, 2, 3, 4, 5, 6A, 
6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 
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34, 35B, 35F, 38 and Serogroup 20 (comprising serotypes 
20A and 20B). A pharmaceutical composition can comprise 
a plurality of saccharide-polypeptide conjugates comprising 
the serotype 6C and at least eleven additional serotypes 
comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 5 

23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38 and Sero­
group 20 (comprising serotypes 20A and 20B). A pharma­
ceutical composition can comprise a plurality of saccharide­
polypeptide conjugates comprising the serotype 6C and at 10 

least twelve additional serotypes comprising 1, 2, 3, 4, 5, 6A, 
6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 
35B, 34, 35F, 38 and Serogroup 20 (comprising serotypes 
20A and 20B). A pharmaceutical composition can comprise 15 

a plurality of saccharide-polypeptide conjugates comprising 
the serotype 6C and at least thirteen additional serotypes 
comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 
23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24F, 24B, 31, 33F, 35B, 34, 35F, 38 and Sero- 20 

group 20 (comprising serotypes 20A and 20B). A pharma­
ceutical composition can comprise a plurality of saccharide­
polypeptide conjugates comprising the serotype 6C and at 
least fourteen additional serotypes comprising 1, 2, 3, 4, 5, 
6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 25 

12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 
33F, 34, 35B, 35F, 38 and Serogroup 20 (comprising sero­
types 20A and 20B). A pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotype 6C and at least fifteen additional 30 

serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 
19A, 19F, 23F, 8, 9N, I0A, llA, 12F, 15A, 15B, 15C, 16F, 
17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38 and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar­
maceutical composition can comprise a plurality of saccha- 35 

ride-polypeptide conjugates comprising the serotype 6C and 
at least sixteen additional serotypes comprising 1, 2, 3, 4, 5, 
6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 
12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 
33F, 34, 35B, 35F, 38 and Serogroup 20 (comprising sero- 40 

types 20A and 20B). A pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotype 6C and at least seventeen additional 
serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 
19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 45 

17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38 and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar­
maceutical composition can comprise a plurality of saccha­
ride-polypeptide conjugates comprising the serotype 6C and 
at least eighteen additional serotypes comprising 1, 2, 3, 4, 50 

5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 
12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 
33F, 34, 35B, 35F, 38 and Serogroup 20 (comprising sero­
types 20A and 20B). A pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 55 

comprising the serotype 6C and at least nineteen additional 
serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 
19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 
17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38 and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar- 60 

maceutical composition can comprise a plurality of saccha­
ride-polypeptide conjugates comprising the serotype 6C and 
at least twenty additional serotypes comprising 1, 2, 3, 4, 5, 
6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 
12F, 15A, 15B, 15C, 16F, 17F,22F,23A,23B,24F,24B,31, 65 

33F, 34, 35B, 35F, 38 and Serogroup 20 (comprising sero­
types 20A and 20B). A pharmaceutical composition can 
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comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotype 6C and at least twenty-one addi­
tional serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 
18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 
38 and Serogroup 20 (comprising serotypes 20A and 20B). 
A pharmaceutical composition can comprise a plurality of 
saccharide-polypeptide conjugates comprising the serotype 
6C and at least twenty-two additional serotypes comprising 
1, 2, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 23F, 8, 9N, 
l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 
24F, 24B, 31, 33F, 35B, 34, 35F, 38 and Serogroup 20 
(comprising serotypes 20A and 20B). A pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotype 6C and at least 
twenty-three additional serotypes comprising 1, 2, 3, 4, 5, 
6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 
12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 
33F, 34, 35B, 35F, 38 and Sero group 20 ( comprising sero­
types 20A and 20B). A pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotype 6C and at least twenty-four addi­
tional serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 
18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 35B, 34, 35F, 
38 and Serogroup 20 (comprising serotypes 20A and 20B). 
A pharmaceutical composition can comprise a plurality of 
saccharide-polypeptide conjugates comprising the serotype 
6C and at least twenty-five additional serotypes comprising 
1, 2, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 23F, 8, 9N, 
l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 
24F, 24B, 31, 33F, 34, 35B, 35F, 38 and Serogroup 20 
(comprising serotypes 20A and 20B). A pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotype 6C and at least 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20, 21,22,23,24, 25,26,27,28, 29,30,31,32, 33,34,35, 
or 36 additional serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 
7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 
15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 
35F, 35B, 38 and Serogroup 20 (comprising serotypes 20A 
and 20B), or a combination thereof. A pharmaceutical com­
position can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotype 6C and at least two 
additional serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 
14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 
15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 
35F, 38, and Serogroup 20 (comprising serotypes 20A and 
20B). A pharmaceutical composition can comprise a plural­
ity of saccharide-polypeptide conjugates comprising the 
serotype 6C and at least three additional serotypes compris­
ing 1, 2, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 23F, 8, 
9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 
23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38, and Serogroup 20 
(comprising serotypes 20A and 20B). A pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotype 6C and at least 
four additional serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 
9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 
15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 
35B, 35F, 38, and Serogroup 20 (comprising serotypes 20A 
and 20B). A pharmaceutical composition can comprise a 
plurality of saccharide-polypeptide conjugates comprising 
the serotype 6C and at least five additional serotypes com­
prising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 
8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 
23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38, and Serogroup 20 
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(comprising serotypes 20A and 20B). A pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotype 6C and at least 
six additional serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 
9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 5 

15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 
35B, 35F, 38, and Serogroup 20 (comprising serotypes 20A 
and 20B). A pharmaceutical composition can comprise a 
plurality of saccharide-polypeptide conjugates comprising 
the serotype 6C and at least seven additional serotypes 10 

comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 
23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38, and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar­
maceutical composition can comprise a plurality of saccha- 15 

ride-polypeptide conjugates comprising the serotype 6C and 
at least eight additional serotypes comprising 1, 2, 3, 4, 5, 
6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 
12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 
33F, 34, 35B, 35F, 38, and Serogroup 20 (comprising 20 

serotypes 20A and 20B). A pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotype 6C and at least nine additional 
serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 
19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 25 

17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38, and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar­
maceutical composition can comprise a plurality of saccha­
ride-polypeptide conjugates comprising the serotype 6C and 
at least ten additional serotypes comprising 1, 2, 3, 4, 5, 6A, 30 

6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 
ISA, 15B, !SC, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 
34, 35B, 35F, 38, and Serogroup 20 (comprising serotypes 
20A and 20B). A pharmaceutical composition can comprise 
a plurality of saccharide-polypeptide conjugates comprising 35 

the serotype 6C and at least eleven additional serotypes 
comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 
23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38, and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar- 40 

maceutical composition can comprise a plurality of saccha­
ride-polypeptide conjugates comprising the serotype 6C and 
at least twelve additional serotypes comprising 1, 2, 3, 4, 5, 
6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 
12F, 15A, 15B, 15C, 16F, 17F,22F,23A,23B,24F,24B,31, 45 

33F, 34, 35B, 35F, 38, and Serogroup 20 (comprising 
serotypes 20A and 20B). A pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotype 6C and at least thirteen additional 
serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 50 

19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 
17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38, and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar­
maceutical composition can comprise can comprise a plu­
rality of saccharide-polypeptide conjugates comprising the 55 

serotype 6C and at least fourteen additional serotypes com­
prising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 23F, 
8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 
23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38, and Serogroup 20 
(comprising serotypes 20A and 20B). A pharmaceutical 60 

composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotype 6C and at least 
fifteen additional serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 
7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 
15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 65 

35B, 35F, 38, and Serogroup 20 (comprising serotypes 20A 
and 20B). A pharmaceutical composition can comprise a 
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plurality of saccharide-polypeptide conjugates comprising 
the serotype 6C and at least sixteen additional serotypes 
comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 
23F, 8, 9N, 1 0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38, and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar­
maceutical composition can comprise a plurality of saccha­
ride-polypeptide conjugates comprising the serotype 6C and 
at least seventeen additional serotypes comprising 1, 2, 3, 4, 
5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 
12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 
33F, 34, 35B, 35F, 38, and Serogroup 20 (comprising 
serotypes 20A and 20B). A pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotype 6C and at least eighteen additional 
serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 
19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 
17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38, and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar­
maceutical composition can comprise a plurality of saccha­
ride-polypeptide conjugates comprising the serotype 6C and 
at least nineteen additional serotypes comprising 1, 2, 3, 4, 
5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 
12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 
33F, 34, 35B, 35F, 38, and Serogroup 20 (comprising 
serotypes 20A and 20B). A pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotype 6C and at least twenty additional 
serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 
19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 
17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38, and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar­
maceutical composition can comprise a plurality of saccha­
ride-polypeptide conjugates comprising the serotype 6C and 
at least twenty-one additional serotypes comprising 1, 2, 3, 
4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, 
llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 
24B, 31, 33F, 34, 35B, 35F, 38, and Serogroup 20 (com­
prising serotypes 20A and 20B). A pharmaceutical compo­
sition can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotype 6C and at least twenty­
two additional serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 
9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 
15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 
35B, 35F, 38, and Serogroup 20 (comprising serotypes 20A 
and 20B). A pharmaceutical composition can comprise a 
plurality of saccharide-polypeptide conjugates comprising 
the serotype 6C and at least twenty-three additional sero­
types comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 
19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 
22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38, and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar­
maceutical composition can comprise a plurality of saccha­
ride-polypeptide conjugates comprising the serotype 6C and 
at least twenty-four additional serotypes comprising 1, 2, 3, 
4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, 
llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 
24B, 31, 33F, 34, 35B, 35F, 38, and Serogroup 20 (com­
prising serotypes 20A and 20B). A pharmaceutical compo­
sition can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotype 6C and at least twenty­
five additional serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 
9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 
15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 
35B, 35F, 38, and Serogroup 20 (comprising serotypes 20A 
and 20B). A pharmaceutical composition can comprise a 
plurality of saccharide-polypeptide conjugates comprising 
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the serotype 6C and at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 
28, 29, 30, 31, 32, 33, 34, 35, or 36 additional serotypes 
comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 
23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24F, 24B, 31, 33F, 34, 35F, 35B, 38, and 
Serogroup 20 (comprising serotypes 20A and 20B), or a 
combination thereof. The immunogenic saccharide-poly­
peptide conjugate(s) can be individually, respectively, or 
collectively present in an amount of about: 0.001, 0.01, 0.1, 
1,2,3,4, 5, 6, 7, 8, 9, 10,20,30,40, 50, 60, 70, 80, 90, 95, 
or 100%, by weight, based on the weight of the pharma­
ceutical composition. The immunogenic saccharide-poly­
peptide conjugate(s) can include excipients that can be 
individually, respectively, or collectively present in an 
amount of about: 0.001, 0.01, 0.1, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
20, 30, 40, 50, 60, 70, 80, 90, 95, or 100%, by weight, based 
on the weight of the pharmaceutical composition. The 
immunogenic saccharide-polypeptide conjugate(s) can 
include adjuvants that can be individually, respectively, or 
collectively present in an amount of about: 0.001, 0.01, 0.1, 
1,2,3,4, 5, 6, 7, 8, 9, 10,20,30,40, 50, 60, 70, 80, 90, 95, 
or 100%, by weight, based on the weight of the pharma­
ceutical composition. The pharmaceutical composition can 
be administered to one of a plurality of humans, which 
elicits at least one of the following side effects in less than 
about 5%, 10%, 20% or 30% of the plurality of humans: 
fatigue, headache, muscle pain, joint pain, decreased appe­
tite, chills, or rash. 

In other embodiments, a pharmaceutical composition can 
comprise a saccharide-polypeptide conjugate wherein the 
saccharide is from N. meningitidis. A pharmaceutical com­
position can comprise a saccharide-polypeptide conjugate 
wherein the saccharide can be from S. enterica. A pharma­
ceutical composition can comprise a saccharide-polypeptide 
conjugate wherein the saccharide can be from H. injluenzae. 
A pharmaceutical composition can comprise a plurality of 
saccharide-polypeptide conjugates comprising saccharides 
from Neisseria meningitidis. A pharmaceutical composition 
can comprise a plurality of saccharide-polypeptide conju­
gates comprising saccharides from S. enterica. A pharma­
ceutical composition can comprise can comprise a plurality 
of saccharide-polypeptide conjugates comprising saccha­
rides from H. injluenzae. 

The polypeptide of any of the plurality of saccharide­
polypeptide conjugates can be the same polypeptide. For 
example, the polypeptide of any of the plurality of saccha­
ride-polypeptide conjugates can be CRM197 . The plurality 
of saccharide-polypeptide conjugates can comprise a mix­
ture of different polypeptides. For example, the plurality of 
saccharide-polypeptide conjugates can comprise a mixture 
of CRM197, tetanus toxoid, a diphtheria toxoid, or any 
fragment thereof. 

Any pharmaceutical composition described herein can be 
in unit dose form. Additionally, the pharmaceutical compo­
sition can further comprise an adjuvant. In some embodi­
ments, the adjuvant can be an aluminum-cation comprises 
adjuvant. In other embodiments, the adjuvant can be alumi­
num phosphate, aluminum sulfate, or aluminum hydroxide. 
More examples of suitable adjuvants for use in the pharma­
ceutical composition include: aluminum-based salts and 
variants thereof; emulsions (either water-in-oil or oil-in­
water) and variants thereof, e.g., Freund's IncompleteAdju­
vant, MF59® (Glaxosmithkline pie); PRR ligands and vari­
ants thereof, e.g., pathogen associated molecular patterns 
(PAMPs); TLR3 and RLR ligands or variants thereof, e.g., 
Synthetic analogs of dsRNA, poly(I:C), etc.; TLR4 ligands 

38 
or variants thereof, e.g., bacterial flagellin, Glucopyranosyl 
LipidAdjuvant (GLA), monophosphoryl lipid A, etc.; TLR5 
ligands or variants thereof, e.g., imiquimod, gardiquimod, 
R848, etc.; TLR9 ligands or variants thereof, e.g., Oxyde­
oxynucleotides containing CpG motifs (CpG ODNs such as 
ODN1826 and ODN2006); NOD2 ligands or variants 
thereof, e.g., fragments of bacterial cell walls (such as 
muramyl dipeptide [MDP]); saponins including synthetic 
derivatives or variants thereof, e.g., QS21, TQL1055, etc.; or 

10 any combination of above. An adjuvant can be 3M-052. 
A pharmaceutical composition can further comprise an 

excipient. An excipient can be Acacia, Acesulfame Potas­
sium, Acetic Acid, Glacial Acetone, Acetyltributyl Citrate, 
Acetyltriethyl Citrate, Agar, Albumin, Alcohol, Alginic 

15 Acid, Aliphatic Polyesters, Alitame, Almond Oil, Alpha 
Tocopherol, Aluminum Hydroxide Adjuvant, Aluminum 
Oxide, Aluminum Phosphate Adjuvant, Aluminum Stearate, 
Ammonia Solution, Ammonium Alginate, Ascorbic Acid, 
Ascorbyl Palmitate, Aspartame, Attapulgite, Bentonite, Ben-

20 zalkonium Chloride, Benzethonium Chloride, Benzoic Acid, 
Benzyl Alcohol, Benzyl Benzoate, Boric Acid, Bronopol, 
Butylated Hydroxyanisole, Butylated Hydroxytoluene, 
Butylparaben, Calcium Alginate, Calcium Carbonate, Diba­
sic Anhydrous Calcium Phosphate, Dibasic Dihydrate Cal-

25 cium Phosphate, Tribasic Calcium Phosphate, Calcium 
Stearate, Calcium Sulfate, Canola Oil, Carbomer, Carbon 
Dioxide, Carboxymethylcellulose Calcium, Carboxymeth­
ylcellulose Sodium, Carrageenan, Castor Oil, Hydrogenated 
Castor Oil, Microcrystalline Cellulose, Powdered Cellulose, 

30 Silicified Microcrystalline Cellulose, Cellulose Acetate, Cel­
lulose Acetate Phthalate, Ceratonia, Cetostearyl Alcohol, 
Cetrimide, Cetyl Alcohol, Cetylpyridinium Chloride, Chi­
tosan, Chlorhexidine, Chlorobutanol, Chlorocresol, Chlo­
rodifluoroethane (HCFC), Chlorofluorocarbons (CFC), 

35 Chloroxylenol, Cholesterol, Citric Acid Monohydrate, Col­
loidal Silicon Dioxide, Coloring Agents, Copovidone, Com 
Oil, Cottonseed Oil, Cresol, Croscarmellose Sodium, 
Crospovidone, Cyclodextrins, Cyclomethicone, Denato­
nium Benzoate, Dextrates, Dextrin, Dextrose, Dibutyl 

40 Phthalate, Dibutyl Sebacate, Diethanolamine, Diethyl 
Phthalate, Difluoroethane (HFC), Dimethicone, Dimethyl 
Ether, Dimethyl Phthalate, Dimethyl Sulfoxide, Dimethyl­
acetamide, Disodium Edetate, Docusate Sodium, Edetic 
Acid, Erythorbic Acid, Erythritol, Ethyl Acetate, Ethyl Lac-

45 tate, Ethyl Maltol, Ethyl Oleate, Ethyl Vanillin, Ethylcellulo 
se, Ethylene Glycol Palmitostearate, Ethylene Vinyl Acetate, 
Ethylparaben, Fructose, Fumaric Acid, Gelatin, Glucose, 
Liquid, Glycerin, Glyceryl Behenate, Glyceryl Monooleate, 
Glyceryl Monostearate, Glyceryl Palmitostearate, Glycofu-

50 rol, Guar Gum, Hectorite, Heptafluoropropane (HFC), 
Hexetidine, Hydrocarbons (HC), Hydrochloric Acid, 
Hydroxyethyl Cellulose, Hydroxyethylmethyl Cellulose, 
Hydroxypropyl Cellulose, Low-substituted Hydroxypropyl 
Cellulose, Hydroxypropyl Starch, Hypromellose, 

55 Hypromellose Acetate Succinate, Hypromellose Phthalate, 
Imidurea, Inulin, Iron Oxides, Isomalt, Isopropyl Alcohol, 
Isopropyl Myristate, Isopropyl, Palmitate, Kaolin, Lactic 
Acid, Lactitol, Anhydrous Lactose, Monohydrate Lactose, 
Spray-Dried Lactose, Lanolin, Lanolin Alcohols, Hydrous 

60 Lanolin, Laurie Acid, Lecithin, Leucine, Linoleic Acid, 
Macro go 1, Hydroxystearate Magnesium Aluminum Silicate, 
Magnesium Carbonate, Magnesium Oxide, Magnesium Sili­
cate, Magnesium Stearate, Magnesium Trisilicate, Malic 
Acid, Maltitol, Maltitol Solution, Maltodextrin, Maltol, 

65 Maltose, Mannitol, Medium-chain Triglycerides, Meglum­
ine, Menthol, Methylcellulose, Methylparaben, Mineral Oil, 
Light Mineral Oil, Mineral Oil and Lanolin Alcohols, Mono-
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ethanolamine, Monosodium Glutamate, Monothioglycerol, 
Myristic Acid, Neohesperidin Dihydrochalcone, Nitrogen, 
Nitrous Oxide, Octyldodecanol, Oleic Acid, Oley! Alcohol, 
Olive Oil, Palmitic Acid, Paraffin, Peanut Oil, Pectin, Pet­
rolatum, Petrolatum and Lanolin Alcohols, Phenol, Phe­
noxyethanol, Phenylethyl Alcohol, Phenylmercuric Acetate, 
Phenylmercuric Borate, Phenylmercuric Nitrate, Phosphoric 
Acid, Polacrilin Potassium, Poloxamer, Polycarbophil, 
Polydextrose, Polyethylene Glycol, Polyethylene Oxide, 
Polymethacrylates, Poly(methyl vinyl ether/maleic anhy- 10 

dride), PolyoxyethyleneA!kyl Ethers, Polyoxyethylene Cas-
tor Oil Derivatives, Polyoxyethylene Sorbitan Fatty Acid 
Esters, Polyoxyethylene Stearates, Polyvinyl Acetate Phtha­
late, Polyvinyl Alcohol, Potassium Alginate, Potassium Ben­
zoate, Potassium Bicarbonate, Potassium Chloride, Potas- 15 

sium Citrate, Potassium Hydroxide, Potassium 
Metabisulfite, Potassium Sorbate, Povidone, Propionic Acid, 
Propyl Gallate, Propylene Carbonate, Propylene Glycol, 
Propylene Glycol Alginate, Propylparaben, 2-Pyrrolidone, 
Raffinose, Saccharin, Saccharin Sodium, Saponite, Sesame 20 

Oil, Shellac, Simethicone, Sodium Acetate, Sodium Alg­
inate, Sodium Ascorbate, Sodium Benzoate, Sodium Bicar­
bonate, Sodium Borate, Sodium Chloride, Sodium Citrate 
Dihydrate, Sodium Cyclamate, Sodium Hyaluronate, 
Sodium Hydroxide, Sodium Lactate, Sodium Laury! Sulfate, 25 

Sodium Metabisulfite, Dibasic Sodium Phosphate, Monoba-
sic Sodium Phosphate, Sodium Propionate, Sodium Starch 
Glycolate, Sodium Stearyl Fumarate, Sodium Sulfite, Sorbic 
Acid, Sorbitan Esters (Sorbitan Fatty Acid Esters), Sorbitol, 
Soybean Oil, Starch, Pregelatinized Starch, Sterilizable 30 

Maize Starch, Stearic Acid, Stearyl Alcohol, Sucralose, 
Sucrose, Compressible Sugar, Confectioner's Sugar, Sugar 
Spheres, Sulfobutylether b-Cyclodextrin, Sulfuric Acid, 
Sunflower Oil, Hard Fat Suppository Bases, Talc, Tartaric 
Acid, Tetrafluoroethane (HFC), Thaumatin, Thimerosal, 35 

Thymol, Titanium Dioxide, Tragacanth, Trehalose, Triace­
tin, Tributyl Citrate, Triethanolamine, Triethyl Citrate, Van­
illin, Hydrogenated Vegetable Oil, Water, Anionic Emulsi­
fying Wax, Carnauba Wax, Cetyl Esters Wax, 
Microcrystalline Wax, Nonionic Emulsifying Wax, White 40 

Wax, Yellow Wax, Xanthan Gum, Xylitol, Zein, Zinc 
Acetate, or Zinc Stearate. 

A pharmaceutical composition can further comprise a 
surfactant or emulsifier, or a combination thereof. A surfac­
tant can be polysorbate, polymer glycol, a sorbitan ester, or 45 

any combination thereof. In some embodiments, polysorbate 
can be polysorbate 80. In some embodiments, polymer 
glycol can be polyethylene glycol. A surfactant can be 
TWEEN. A pharmaceutical composition can comprise a 
specific polyethylene glycol based upon its molecular 50 

weight. A pharmaceutical composition can comprise a pre­
servative. A pharmaceutical composition can comprise a 
salt. The salt is an inorganic salt. A pharmaceutical compo­
sition can further comprise an anti-fungal compound or a 
salt thereof. An antifungal compound can be thimerosal, 55 

phenol, benzethonium chloride, or 2-phenoxyethanol. A 
pharmaceutical composition can further comprise a chelat­
ing agent. A chelating agent can be ethylenediaminetet­
raacetic acid (EDTA). A pharmaceutical composition can 
further comprise a buffering agent. The buffering agent is 60 

succinate buffer agent, tris-acetate-ethylenediaminetet­
raacetic acid (TAE) buffering agent, 4-(2-hydroxyethyl)-1-
piperazineethanesulfonic acid (HEPES) buffering agent, 
phosphate buffering agent, sodium phosphate buffering 
agent, or a potassium phosphate buffering agent. A pharma- 65 

ceutical composition can further comprise sterile water. 
When the pharmaceutical composition can be administered 

40 
intramuscularly to a human, the pharmaceutical composition 
can elicit an immune response that lasts from about 1 week 
to about 30 years. A pharmaceutical composition retains at 
least about 60% of its original biological activity when 
stored in a sealed container for about 24 months at a 
temperature of about 2° C.-8° C. when the sealed container 
is stored in an atmosphere having about 50% relative 
humidity and 1 atm of atmospheric pressure. A pharmaceu­
tical composition can retain at least about 70% of its original 
biological activity when stored in a sealed container for 
about 24 months at a temperature of about 2° C.-8° C. when 
the sealed container is stored in an atmosphere having about 
50% relative humidity and 1 atm of atmospheric pressure. A 
pharmaceutical composition can retain at least about 80% of 
its original biological activity when stored in a sealed 
container for about 24 months at a temperature of about 2° 
C.-8° C. when the sealed container is stored in an atmo­
sphere having about 50% relative humidity and 1 atm of 
atmospheric pressure. A pharmaceutical composition can 
retain at least about 90% of its original biological activity 
when stored in a sealed container for about 24 months at a 
temperature of about 2° C.-8° C. when the sealed container 
is stored in an atmosphere having about 50% relative 
humidity and 1 atm of atmospheric pressure. 

The polysaccharide-polypeptide conjugates as described 
herein can be adjuvanted. Suitable adjuvants can include an 
aluminum hydroxide gel (alum) or aluminum phosphate, but 
can also be a salt of calcium, magnesium, iron or zinc, or can 
be an insoluble suspension of acylated tyrosine, or acylated 
sugars, cationically or anionically derivatized polysaccha­
rides, or polyphophazenes. An adjuvant can be 3M-052. 
When adjuvanted with aluminum salts, the ratio of alumi­
num salt to polysaccharide can be less than 10:1 (w/w), less 
than 8:1 (w/w), or more than 2:1 (w/w) in a vaccine dose or 
formulation. 

The amount of polypeptide in a vaccine dose can be 
selected as an amount which can induces an immunopro­
tective response without significant adverse effects. A dose 
or formulation can comprise 0.1-100 µg of polysaccharide 
and/or for a polysaccharide polypeptide conjugate 0.1-50 µg 
of polysaccharide. A polysaccharide-polypeptide conjugate 
can comprise 1-10 µg of polysaccharide, 1-5 µg of polysac­
charide, or 2-5 µg of polysaccharide. The content of poly­
peptide in the vaccine can be in the range of 1-100 µg of 
polypeptide, 5-50 µg of polypeptide, or 5-25 µg of polypep­
tide. 

The vaccine dosage can be in the range of 1-5 µg of 
polysaccharide per polysaccharide polypeptide conjugate 
delivered intramuscularly as a single 0.5 mL injection. The 
vaccine dosage can comprise aluminum phosphate (1 
mg/mL) and 0.01 % polysorbate 80. 
Methods of Use 

The saccharide-polypeptide conjugates as described 
herein can be formulated for use in a vaccine. The pharma­
ceutical compositions comprising a saccharide-polypeptide 
conjugate as described herein can be formulated for use in 
a vaccine. The pharmaceutical compositions comprising a 
saccharide-polypeptide conjugate as described herein can be 
used in a vaccine. The vaccine can be administered to a 
subject. The vaccine can be used as a prophylatic for disease 
caused by S. pneumoniae, such as meningitis, pneumonia, 
and severe invasive diseases associated with pneumococcal 
infection. The subject can be a human. The subject or human 
can be a subject or human in need thereof. 

The saccharide-polypeptide conjugate can be adminis­
tered by intramuscular injection. The saccharide-polypep­
tide conjugate can be administered via intramuscular, intra-
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peritoneal, intradermal or subcutaneous routes, or via 
mucosa! administration to the oral/alimentary, respiratory or 
genitourinary tracts. The saccharide-polypeptide conjugate 
can be administered via a suppository. The saccharide­
polypeptide conjugate can be administered intranasally. The 5 

saccharide-polypeptide conjugate can elicit an 
opsonophagocytic response after administration. The sac­
charide-polypeptide conjugate can elicit the production of 
antibodies against the serotype of the saccharide-polypep­
tide conjugate. This antibody response can be measured by 10 

an in vitro opsonophagocytic assay after administration of 
the saccharide-polypeptide conjugate. 

The pharmaceutical composition comprising a saccha­
ride-polypeptide conjugate can be administered by intra­
muscular injection. The pharmaceutical composition com- 15 

prising a saccharide-polypeptide conjugate can be 
administered via intramuscular, intraperitoneal, intradermal 
or subcutaneous routes, or via mucosa! administration to the 
oral/alimentary, respiratory or genitourinary tracts. The 
pharmaceutical composition comprising a saccharide-poly- 20 

peptide conjugate can be administered intranasally. The 
pharmaceutical composition can be administered intramus­
cularly and can elicit an immune response that lasts from 1 
week to 30 years. The saccharide-polypeptide conjugate can 
elicit an opsonophagocytic response after administration. 25 

The pharmaceutical composition comprising a saccharide­
polypeptide conjugate can elicit the production of antibodies 
against the serotype of the saccharide-polypeptide conju­
gate. This antibody response can be measured by an in vitro 
opsonophagocytic assay after administration of the pharma- 30 

ceutical composition comprising the saccharide-polypeptide 
conjugate. 

For example, a pharmaceutical composition administered 
to a subject can comprise a saccharide-polypeptide conju­
gate comprising a capsular polysaccharide or immunogenic 35 

fragment thereof from a serotype of S. pneumoniae conju­
gated to a polypeptide, and wherein the serotype is not at 
least one of, or is not 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 
19F, or 23F; the serotype is at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12, 13, 14, 15, 1~ 1~ 1~ 1~21,2Z23,orof2,6C, 40 

8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 
23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38 and Serogroup 20 
(comprising serotypes 20A and 20B); or a combination 
thereof. A pharmaceutical composition administered to a 
subject can comprise a plurality of saccharide-polypeptide 45 

conjugates comprising at least nine serotypes selected from 
the group consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 
15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 
35B, 35F, 38 and Serogroup 20 (comprising serotypes 20A 
and 20B). A pharmaceutical composition administered to a 50 

subject can comprise at least ten serotypes selected from the 
group consisting of 2, 6C, 8, 9N, 1 0A, llA, 12F, 15A, 15B, 
15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 34, 35B, 
35F, 38 and Serogroup 20 (comprising serotypes 20A and 
20B). A pharmaceutical composition administered to a sub- 55 

ject can comprise at least eleven serotypes selected from the 
group consisting of 2, 6C, 8, 9N, 1 0A, llA, 12F, 15A, 15B, 
15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 34, 35B, 
35F, 38 and Serogroup 20 (comprising serotypes 20A and 
20B). A pharmaceutical composition administered to a sub- 60 

ject can comprise at least twelve serotypes selected from the 
group consisting of 2, 6C, 8, 9N, 1 0A, llA, 12F, 15A, 15B, 
15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 34, 35B, 
35F, 38 and Serogroup 20 (comprising serotypes 20A and 
20B). A pharmaceutical composition administered to a sub- 65 

ject can comprise at least thirteen serotypes selected from 
the group consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 
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15B, 15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 34, 
35B, 35F, 38 and Serogroup 20 (comprising serotypes 20A 
and 20B). A pharmaceutical composition administered to a 
subject can comprise at least fourteen serotypes selected 
from the group consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 
34, 35B, 35F, 38 and Serogroup 20 (comprising serotypes 
20A and 20B). A pharmaceutical composition administered 
to a subject can comprise at least fifteen serotypes selected 
from the group consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 
34, 35B, 35F, 38 and Serogroup 20 (comprising serotypes 
20A and 20B). A pharmaceutical composition administered 
to a subject can comprise at least sixteen serotypes selected 
from the group consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 
34, 35B, 35F, 38 and Serogroup 20 (comprising serotypes 
20A and 20B). A pharmaceutical composition administered 
to a subject can comprise at least seventeen serotypes 
selected from the group consisting of 2, 6C, 8, 9N, 1 0A, 
llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24B, 
24F, 31, 33F, 34, 35B, 35F, 38 and Serogroup 20 (compris­
ing serotypes 20A and 20B). A pharmaceutical composition 
administered to a subject can comprise at least eighteen 
serotypes selected from the group consisting of 2, 6C, 8, 9N, 
l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 
24B, 24F, 31, 33F, 34, 35B, 35F, 38 and Serogroup 20 
(comprising serotypes 20A and 20B). A pharmaceutical 
composition administered to a subject can comprise at least 
nineteen serotypes selected from the group consisting of 2, 
6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24B, 24F, 31, 33F, 34, 35B, 35F, 38 and Sero­
group 20 (comprising serotypes 20A and 20B). A pharma­
ceutical composition administered to a subject can comprise 
at least twenty serotypes selected from the group consisting 
of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 
22F, 23A, 23B, 24B, 24F, 31, 33F, 34, 35B, 35F, 38 and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar­
maceutical composition administered to a subject can com­
prise at least twenty-one serotypes selected from the group 
consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 34, 35B, 35F, 
38 and Serogroup 20 (comprising serotypes 20A and 20B). 
A pharmaceutical composition administered to a subject can 
comprise at least twenty-two serotypes selected from the 
group consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 
15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 34, 35B, 
35F, 38 and Serogroup 20 (comprising serotypes 20A and 
20B). For example, a pharmaceutical composition adminis­
tered to a subject can comprise a saccharide-polypeptide 
conjugate comprising a capsular polysaccharide or immu­
nogenic fragment thereof from a serotype of S. pneumoniae 
conjugated to a polypeptide, and wherein the serotype is not 
at least one of, or is not 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 
19A, 19F, or 23F; the serotype is at least 1, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, or 
of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 
22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38, and 
Serogroup 20 (comprising serotypes 20A and 20B); or a 
combination thereof. A pharmaceutical composition admin­
istered to a subject can comprise a plurality of saccharide­
polypeptide conjugates comprising at least nine serotypes 
selected from the group consisting of 2, 6C, 8, 9N, 1 0A, 
llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 
24B, 31, 33F, 34, 35B, 35F, 38, and Serogroup 20 (com­
prising serotypes 20A and 20B). A pharmaceutical compo­
sition administered to a subject can comprise at least ten 
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serotypes selected from the group consisting of 2, 6C, 8, 9N, 
lOA, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 
24B, 24F, 31, 33F, 34, 35B, 35F, 38, and Serogroup 20 
(comprising serotypes 20A and 20B). A pharmaceutical 
composition administered to a subject can comprise at least 5 

eleven serotypes selected from the group consisting of 2, 6C, 
8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 
23B, 24B, 24F, 31, 33F, 34, 35B, 35F, 38, and Serogroup 20 
(comprising serotypes 20A and 20B). A pharmaceutical 
composition administered to a subject can comprise at least 10 

twelve serotypes selected from the group consisting of 2, 
6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24B, 24F, 31, 33F, 34, 35B, 35F, 38, and 
Sero group 20 ( comprising serotypes 20A and 20B). A phar­
maceutical composition administered to a subject can com- 15 

prise at least thirteen serotypes selected from the group 
consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 34, 35B, 35F, 
38, and Sero group 20 ( comprising serotypes 20A and 20B). 
A pharmaceutical composition administered to a subject can 20 

comprise at least fourteen serotypes selected from the group 
consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 34, 35B, 35F, 
38, and Sero group 20 ( comprising serotypes 20A and 20B). 
A pharmaceutical composition administered to a subject can 25 

comprise at least fifteen serotypes selected from the group 
consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 34, 35B, 35F, 
38, and Sero group 20 ( comprising serotypes 20A and 20B). 
A pharmaceutical composition administered to a subject can 30 

comprise at least sixteen serotypes selected from the group 
consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 34, 35B, 35F, 
38, and Sero group 20 ( comprising serotypes 20A and 20B). 
A pharmaceutical composition administered to a subject can 35 

comprise at least seventeen serotypes selected from the 
group consisting of 2, 6C, 8, 9N, 1 0A, llA, 12F, 15A, 15B, 
15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 34, 35B, 
35F, 38, and Serogroup 20 (comprising serotypes 20A and 
20B). A pharmaceutical composition administered to a sub- 40 

ject can comprise at least eighteen serotypes selected from 
the group consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 
15B, 15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 34, 
35B, 35F, 38, and Serogroup 20 (comprising serotypes 20A 
and 20B). A pharmaceutical composition administered to a 45 

subject can comprise at least nineteen serotypes selected 
from the group consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 
34, 35B, 35F, 38, and Serogroup 20 (comprising serotypes 
20A and 20B). A pharmaceutical composition administered 50 

to a subject can comprise at least twenty serotypes selected 
from the group consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 
34, 35B, 35F, 38, and Serogroup 20 (comprising serotypes 
20A and 20B). A pharmaceutical composition administered 55 

to a subject can comprise at least twenty-one serotypes 
selected from the group consisting of 2, 6C, 8, 9N, 1 0A, 
llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24B, 
24F, 31, 33F, 34, 35B, 35F, 38, and Serogroup 20 (compris­
ing serotypes 20A and 20B). A pharmaceutical composition 60 

administered to a subject can comprise at least twenty-two 
serotypes selected from the group consisting of 2, 6C, 8, 9N, 
l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 
24B, 24F, 31, 33F, 34, 35B, 35F, 38, and Serogroup 20 
(comprising serotypes 20A and 20B). A pharmaceutical 65 

composition administered to a subject can comprise a plu­
rality of saccharide-polypeptide conjugates comprising the 
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serotypes 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 22F, 23A, 
23B, 33F, and 35B. A pharmaceutical composition admin­
istered to a subject can comprise a plurality of saccharide­
polypeptide conjugates comprising the serotypes 6C, 8, 9N, 
llA, 12F, 15A, 15B, 16F, 22F, 23A, 23B, 24F, 33F, and 358. 
A pharmaceutical composition administered to a subject can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotypes 6C, 8, 9N, l0A, llA, 12F, 15A, 
22F, 23A, 23B, 24F, 33F, and 35B. A pharmaceutical com­
position administered to a subject can comprise a plurality of 
saccharide-polypeptide conjugates comprising the serotypes 
6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 22F, 23A, 
23B, 33F, and 35B. A pharmaceutical composition admin­
istered to a subject can comprise a plurality of saccharide­
polypeptide conjugates comprising the serotypes 6C, 8, 9N, 
l0A, llA, 12F, 15A, 15B, 15C, 16F, 20B, 22F, 23A, 23B, 
33F, and 35B. A pharmaceutical composition administered 
to a subject can comprise a plurality of saccharide-polypep­
tide conjugates comprising the serotypes 6C, 8, 9N, 1 0A, 
llA, 12F, 15A, 15B, 15C, 16F, 22F, 23A, 23B, 33F, 35B and 
Sero group 20 ( comprising 20A and 20B). A pharmaceutical 
composition administered to a subject can comprise a plu­
rality of saccharide-polypeptide conjugates comprising the 
serotypes 6C, l0A, llA, 15A, 15B, 15C, 22F, 23A, 24B, 
33F, 35B, and 38. A pharmaceutical composition adminis­
tered to a subject can comprise a plurality of saccharide­
polypeptide conjugates comprising the serotypes 6C, 8, 9N, 
l0A, llA, 12F, 15A, 15B, 22F, 23A, 23B, 33F, and 35B. A 
pharmaceutical composition administered to a subject can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotypes 6C, 8, 9N, llA, 12F, 15A, 15B, 
16F, 22F, 23A, 23B, 33F, and 35B. A pharmaceutical com­
position administered to a subject can comprise a plurality of 
saccharide-polypeptide conjugates comprising the serotypes 
6C, 8, 9N, l0A, llA, 12F, 15A, 22F, 23A, 23B, 24F, 33F, 
and 35B. A pharmaceutical composition administered to a 
subject can comprise a plurality of saccharide-polypeptide 
conjugates comprising 6C, l0A, llA, 15A, 15B, 15C, 22F, 
23A, 24B, 33F, 35B and 38. A pharmaceutical composition 
administered to a subject can comprise a plurality of sac­
charide-polypeptide conjugates comprising the serotypes 
6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 22F, 23A, 23B, 33F, 
and 35B. A pharmaceutical composition administered to a 
subject can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotypes 6C, 8, 9N, llA, 12F, 
15A, 15B, 16F, 22F, 23A, 23B, 33F, and 35B. A pharma­
ceutical composition administered to a subject can comprise 
a plurality of saccharide-polypeptide conjugates comprising 
at least 13 of the serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 
18C, 19A, 19F, 23F, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 
15C, 16F, 17F, 22F, 23A, 23B, 24F, 31, 33F, 34, 35B, 38 and 
Serogroup 20 (comprising serotypes 20A and 20B), or a 
combination thereof. A pharmaceutical composition admin­
istered to a subject can comprise a plurality of saccharide­
polypeptide conjugates comprising at least 14 of the sero­
types 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 
6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24F, 31, 33F, 34, 35B, 38 and Serogroup 20 
(comprising serotypes 20A and 20B), or a combination 
thereof. A pharmaceutical composition administered to a 
subject can comprise a plurality of saccharide-polypeptide 
conjugates comprising at least 15 of the serotypes 1, 2, 3, 4, 
5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 6C, 8, 9N, l0A, 
llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 31, 
33F, 34, 35B, and 38, and Serogroup 20 (comprising sero­
types 20A and 20B), or a combination thereof. A pharma­
ceutical composition administered to a subject can comprise 
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a plurality of saccharide-polypeptide conjugates comprising 
at least 16 of the serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 
18C, 19A, 19F, 23F, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 
15C, 16F, 17F, 22F, 23A, 23B, 24F, 31, 33F, 34, 35B, 38 and 
Serogroup 20 (comprising serotypes 20A and 20B), or a 5 

combination thereof. A pharmaceutical composition admin­
istered to a subject can comprise a plurality of saccharide­
polypeptide conjugates comprising at least 17 of the sero­
types 1, 2, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 23F, 
6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 10 

23A, 23B, 24F, 31, 33F, 34, 35B, 38 and Serogroup 20 
(comprising serotypes 20A and 20B), or a combination 
thereof. A pharmaceutical composition administered to a 
subject can comprise a plurality of saccharide-polypeptide 
conjugates comprising at least 18 of the serotypes 1, 2, 3, 4, 15 

5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 6C, 8, 9N, l0A, 
llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 31, 
33F, 34, 35B, 38 and Serogroup 20 (comprising serotypes 
20A and 20B), or a combination thereof. A pharmaceutical 
composition administered to a subject can comprise can 20 

comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotype 6C and at least 1, 2, 3, 4, 5, 6, 7, 8, 
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, or 36 additional 
serotypes comprising 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 25 

19A, 19F, 23F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 
17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35F, 35B, 38 and 
Serogroup 20 (comprising serotypes 20A and 20B), or a 
combination thereof. A pharmaceutical composition admin­
istered to a subject can comprise can comprise a plurality of 30 

saccharide-polypeptide conjugates comprising the serotype 
6C and at least I, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27 or 28 additional 
serotype comprising 1, 3, 4, 6A, 6B, 7F, 8, 9N, l0A, llA, 
12F, 14, 15A, 15B, 15C, 16F, 19F, 19A, 22F, 23A, 23B, 24F, 35 

24B, 33F, 34, 35F, 35B, 38 or Serogroup 20 (comprising 
serotypes 20A and 20B). A pharmaceutical composition 
administered to a subject can comprise can comprise a 
plurality of saccharide-polypeptide conjugates comprising 
the serotype 6C and at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 40 

12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 
28, 29 or 30 additional serotype 1, 3, 4, 6A, 6B, 7F, 8, 9N, 
9\7, l0A, llA, 12F, 14, 15A, 15B, 15C, 16F, 19F, 19A, 22F, 
23A, 23B, 23F, 24F, 24B, 33F, 34, 35F, 35B, 38 or Sero­
group 20 (comprising serotypes 20A and 20B). A pharma- 45 

ceutical composition administered to a subject can comprise 
a plurality of saccharide-polypeptide conjugates comprising 
at least 13 of the serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 
18C, 19A, 19F, 23F, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 
15C, 16F, 17F, 22F, 23A, 23B, 24F, 31, 33F, 34, 35B, 38, and 50 

Serogroup 20 (comprising 20A and 20B), or a combination 
thereof. A pharmaceutical composition administered to a 
subject can comprise a plurality of saccharide-polypeptide 
conjugates comprising at least 14 of the serotypes 1, 2, 3, 4, 
5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 6C, 8, 9N, l0A, 55 

llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 31, 
33F, 34, 35B, 38, and Serogroup 20 (comprising 20A and 
20B), or a combination thereof. A pharmaceutical compo­
sition administered to a subject can comprise a plurality of 
saccharide-polypeptide conjugates comprising at least 15 of 60 

the serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 
23F, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 
22F, 23A, 23B, 24F, 31, 33F, 34, 35B, 38, and Serogroup 20 
(comprising 20A and 20B), or a combination thereof. A 
pharmaceutical composition administered to a subject can 65 

comprise a plurality of saccharide-polypeptide conjugates 
comprising at least 16 of the serotypes 1, 2, 3, 4, 5, 6A, 6B, 
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7F, 9\7, 14, 18C, 19A, 19F, 23F, 6C, 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 31, 33F, 34, 
35B, 38, and Sero group 20 ( comprising 20A and 20B), or a 
combination thereof. A pharmaceutical composition admin­
istered to a subject can comprise a plurality of saccharide­
polypeptide conjugates comprising at least 17 of the sero­
types 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 
6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24F, 31, 33F, 34, 35B, 38, and Serogroup 20 
(comprising 20A and 20B) or a combination thereof. A 
pharmaceutical composition administered to a subject can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising at least 18 of the serotypes 1, 2, 3, 4, 5, 6A, 6B, 
7F, 9\7, 14, 18C, 19A, 19F, 23F, 6C, 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 31, 33F, 34, 
35B, 38, and Sero group 20 ( comprising 20A and 20B), or a 
combination thereof. A pharmaceutical composition admin­
istered to a subject can comprise can comprise a plurality of 
saccharide-polypeptide conjugates comprising the serotype 
6C and at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
1~ 17, 18, 19,2~ 21,22,23,2~ 25,26,27,2~ 29,30,31, 
32, 33, 34, 35, or 36 additional serotypes comprising 1, 2, 3, 
4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 23F, 8, 9N, l0A, 
llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 
24B, 31, 33F, 34, 35F, 35B, 38, and Serogroup 20 (com­
prising 20A and 20B), or a combination thereof. A pharma­
ceutical composition administered to a subject can comprise 
can comprise a plurality of saccharide-polypeptide conju­
gates comprising the serotype 6C and at least 1, 2, 3, 4, 5, 
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 
23, 24, 25, 26, 27 or 28 additional serotype comprising 1, 3, 
4, 6A, 6B, 7F, 8, 9N, I0A, llA, 12F, 14, 15A, 15B, 15C, 
16F, 19F, 19A, 22F, 23A, 23B, 24F, 24B, 33F, 34, 35F, 35B, 
38, or Serogroup 20 ( comprising 20A and 20B). A pharma­
ceutical composition administered to a subject can comprise 
can comprise a plurality of saccharide-polypeptide conju­
gates comprising the serotype 6C and at least 1, 2, 3, 4, 5, 
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 
23, 24, 25, 26, 27, 28, 29 or 30 additional serotype 1, 3, 4, 
6A, 6B, 7F, 8, 9N, 9V, l0A, llA, 12F, 14, 15A, 15B, 15C, 
16F, 19F, 19A, 22F, 23A, 23B, 23F, 24F, 24B, 33F, 34, 35F, 
35B, 38, or Serogroup 20 (comprising 20A and 20B). A 
pharmaceutical composition can comprise administered to a 
subject can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotype 6C and at least one 
additional serotype selected from 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 22F, 23A, 23B, 33F, and 35B. A 
pharmaceutical composition can comprise administered to a 
subject can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotype 6C and at least 2, 3, 4, 
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, or 15 additional serotypes 
selected from 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 
22F, 23A, 23B, 33F, 34, and 35B. A pharmaceutical com­
position can comprise administered to a subject can com­
prise a plurality of saccharide-polypeptide conjugates com­
prising the serotype 6C and at least one additional serotype 
selected from 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 
20B, 22F, 23A, 23B, 33F, and 35B. A pharmaceutical 
composition can comprise administered to a subject can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotype 6C and at least 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12, 13, 14, 15, or 16 additional serotypes selected 
from 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 20B, 22F, 
23A, 23B, 33F, 34, and 35B. A pharmaceutical composition 
can comprise administered to a subject can comprise a 
plurality of saccharide-polypeptide conjugates comprising 
the serotype 6C and at least one additional serotype selected 
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from 8, 9N, lOA, llA, 12F, 15A, 15B, 15C, 16F, 22F, 23A, 
23B, 33F, 35B, and Serogroup 20 (comprising 20A and 
20B). A pharmaceutical composition can comprise admin­
istered to a subject can comprise a plurality of saccharide­
polypeptide conjugates comprising the serotype 6C and at 5 

least 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, or 16 
additional serotypes selected from 8, 9N, lOA, llA, 12F, 
15A, 15B, 15C, 16F, 22F, 23A, 23B, 33F, 35B, and Sero­
group 20 (comprising 20A and 20B). A pharmaceutical 
composition can comprise administered to a subject can 10 

comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotype 6C and at least one additional 
serotype selected from 3, 4, 7F, 8, 9N, llA, 12F, 15A, 15B, 
15C, 16F, 19A, 22F, 23A, 23B, and 35B. A pharmaceutical 
composition administered to a subject can comprise can 15 

comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotype 6C and at least one additional 
serotype selected from 1, 3, 4, 6A, 7F, 8, 9N, lOA, llA, 12F, 
14, 19A, 19F, 22F, 23A, 23B, 23F, 24F, and 33F. A phar­
maceutical composition administered to a subject can com- 20 

prise can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotype 6C and at least one 
additional serotype selected from 3, 4, 6B, lOA, 15A, 15B, 
19A, 19F, 22F, 23F, 24F, and 35B. A pharmaceutical com­
position administered to a subject can comprise can com- 25 

prise a plurality of saccharide-polypeptide conjugates com­
prising the serotype 6C and at least one additional serotype 
selected from 9N, 15A, 15C, 16F, 23A, 23B, and 33B. A 
pharmaceutical composition administered to a subject can 
comprise can comprise a plurality of saccharide-polypeptide 30 

conjugates comprising the serotype 6C and at least one 
additional serotype selected from 15A, l 5C, l 6F, 23A, 23B, 
and 33B. A pharmaceutical composition administered to a 
subject can comprise can comprise a plurality of saccharide­
polypeptide conjugates comprising the serotype 6C and at 35 

least one additional serotype selected from 9N, 15A, 15C, 
16F, 17F, 20B, 23A, 23B, 24F, 31, 33B, 34, 35F, and 35B. 
A pharmaceutical composition administered to a subject can 
comprise can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotype 6C and at least one 40 

additional serotype selected from 15A, 15C, 16F, 20B, 23A, 
23B, 24F, 31, 33B, 34, 35F, and 35B. A pharmaceutical 
composition administered to a subject can comprise can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotype 6C and at least one additional 45 

serotype selected from 6C, 8, 9N, lOA, llA, 15A, 15B, 15C, 
16F, 20A, 22F, 23A, 23B, 33F, and 35B. 

Each dosage can be formulated in 0.5 mL. The formula­
tion can comprise normal saline. The formulation can have 
a pH of 6.5. The formulation can be a pH from 6.3 to 6.7 or 50 

from 6.2 to 6.8. The formulation can have a pH of 5.8. The 
formulation can be a pH from 5.5 to 6.1 or from 5.6 to 6.0. 
The formulation can comprise 0.001 % to 0.01 % polysorbate 
80. 

48 
months old, 22 months old, 23 months old, 2 years old or 
older. The first pharmaceutical composition can be admin­
istered to a subject with an age from 4 weeks to 2 years old. 
The first pharmaceutical composition can be administered to 
a subject with an age from 18 years old to 100 years old. The 
first pharmaceutical composition can be administered to a 
subject with an age of 100 years old or older. In some 
embodiments, the second pharmaceutical composition can 
comprise a saccharide-polypeptide conjugate comprising a 
polypeptide that has at least about 70%, 80%, 90%, 95%, 
99%, or 100% length homology, about 70%, 80%, 90%, 
95%, 99%, or 100% sequence homology, or a combination 
thereof to a polypeptide of a saccharide-polypeptide conju­
gate of the first pharmaceutical composition. For example, 
the polypeptide in a saccharide-conjugate of the first phar­
maceutical composition and the polypeptide in a saccharide-
conjugate of the second pharmaceutical composition can be 
CRM197 . In other embodiments, the second pharmaceutical 
composition can comprise a saccharide-polypeptide conju­
gate comprising a polypeptide that has at less than 70% 
length homology, 70% sequence homology, or a combina-
tion thereof to a polypeptide of a saccharide-polypeptide 
conjugate of the first pharmaceutical composition. 

In some embodiments, the first pharmaceutical composi­
tion can comprise a saccharide-polypeptide conjugate com­
prising a capsular polysaccharide or immunogenic fragment 
thereof from a serotype of S. pneumoniae conjugated to a 
polypeptide, and wherein the serotype is not at least 1, 2, 3, 
4, 5, 6, 7, 8, 9, 10, 11, 12, or 13, of 1, 3, 4, 5, 6A, 6B, 7F, 
9\7, 14, 18C, 19A, 19F, or 23F; the serotype is at least one 
of 2, 6C, 8, 9N, lOA, llA, 12F, 15A, 15B, 15C, 16F, 17F, 
22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35F, 35B, 38 and 
Serogroup 20 (comprising serotypes 20A and 20B); or a 
combination thereof. The first pharmaceutical composition 
can comprise a plurality of saccharide-polypeptide conju­
gates comprising at least 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, or 24 serotypes selected 
from the group consisting of 2, 6C, 8, 9N, lOA, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 
34, 35B, 35F, 38 and Serogroup 20 (comprising serotypes 
20A and 20B). The first pharmaceutical composition can 
comprise at least 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22 23, or 24 serotypes selected from the group consisting 
of 2, 6C, 8, 9N, lOA, llA, 12F, 15A, 15B, 15C, 16F, 17F, 
22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38 and 
Sero group 20 ( comprising serotypes 20A and 20B). In some 
embodiments, the first pharmaceutical composition can 
comprise a saccharide-polypeptide conjugate comprising a 
capsular polysaccharide or immunogenic fragment thereof 
from a serotype of S. pneumoniae conjugated to a polypep­
tide, and wherein the serotype is not at least 1, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 11, 12, or 13, of 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 
18C, 19A, 19F, or 23F; the serotype is at least one of 2, 6C, 
8, 9N, lOA, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 

Two different pharmaceutical compositions can be admin­
istered to a subject. The first pharmaceutical composition 
can be administered to the subject at least about four weeks, 
six weeks, two months, six months, eight months, one year, 
two years, or five years before or at least about four weeks, 
six weeks, two months, six months, eight months, one year, 
two years, or five years after an administration to the subject 
a second pharmaceutical composition. The first pharmaceu­
tical composition can be administered to a subject who is at 
least 4 weeks old, 6 weeks old, 12 weeks old, 24 weeks old, 
6 months old, 8 months old, 10 months old, 12 months old, 
14 months old, 15 months old, 16 months old, 17 months 
old, 18 months old, 19 months old, 20 months old, 21 

55 23B, 24F, 24B, 31, 33F, 34, 35F, 35B, 38, and Serogroup 20 
(comprising 20A and 20B); or a combination thereof. The 
first pharmaceutical composition can comprise a plurality of 
saccharide-polypeptide conjugates comprising at least 3, 4, 
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 

60 22, 23, or 24 serotypes selected from the group consisting of 
2, 6C, 8, 9N, lOA, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24B, 24F, 31, 33F, 34, 35B, 35F, 38, and 
Sero group 20 ( comprising 20A and 20B). The first pharma­
ceutical composition can comprise at least 10, 11, 12, 13, 14, 

65 15, 16, 17, 18, 19, 20, 21, 22 23, or 24 serotypes selected 
from the group consisting of 2, 6C, 8, 9N, lOA, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 
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34, 35B, 35F, 38, and Serogroup 20 (comprising 20A and 
20B). The first pharmaceutical composition can comprise a 
plurality of saccharide-polypeptide conjugates comprising 
the serotypes 6C, 8, 9N, lOA, llA, 12F, 15A, 15B, 22F, 
23A, 23B, 33F, and 35B. The first pharmaceutical compo- 5 

sition can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotypes 6C, 8, 9N, llA, 12F, 
15A, 15B, 16F, 22F, 23A, 23B, 24F, 33F, and 35B. The first 

described above, the first pharmaceutical composition can 
be distinct from the second pharmaceutical composition 
administered to a subject. 

In some embodiments, the second pharmaceutical com­
position can comprise a plurality of saccharide-polypeptide 
conjugates comprising a serotype that is at least one of 1, 3, 
4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, and23F. The second 
pharmaceutical composition can comprise a plurality of 
saccharide-polypeptide conjugates comprising the serotypes pharmaceutical composition can comprise a plurality of 

saccharide-polypeptide conjugates comprising the serotypes 10 

6C, 8, 9N, l0A, llA, 12F, 15A, 22F, 23A, 23B, 24F, 33F, 

1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, and 23F. The 
second pharmaceutical composition can comprise a plurality 
of saccharide-polypeptide conjugates comprising a serotype 
that is at least one of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 
15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 35B, 35F, 

and 35B. The first pharmaceutical composition can comprise 
a plurality of saccharide-polypeptide conjugates comprising 
the serotypes 6C, l0A, llA, 15A, 15B, 15C, 22F, 23A, 24B, 
33F, 35B, and 38. The first pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotypes 6C, 8, 9N, l0A, llA, 15A, 15B, 
15C, 16F, 22F, 23A, 23B, 33F, and 35B. The first pharma­
ceutical composition can comprise a plurality of saccharide­
polypeptide conjugates comprising the serotypes 6C, 8, 9N, 
l0A, llA, 15A, 15B, 15C, 16F, 20B, 22F, 23A, 23B, 33F, 
and 35B. The first pharmaceutical composition can comprise 
a plurality of saccharide-polypeptide conjugates comprising 
the serotypes 6C, 8, 9N, l0A, llA, 15A, 15B, 15C, 16F, 
20A, 22F, 23A, 23B, 33F, and 35B. The first pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotypes 6C, 9N, 15A, 
15C, 16F, 23A, 23B, and 33B. The first pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotypes 6C, 15A, 15C, 
16F, 23A, 23B, and 33B. The first pharmaceutical compo­
sition can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotypes 6C, 9N, 15A, 15C, 16F, 
17F, 20B, 23A, 23B, 24F, 31, 33B, 34, 35F, and 35B. The 
first pharmaceutical composition can comprise a plurality of 
saccharide-polypeptide conjugates comprising the serotypes 
6C, 15A, 15C, 16F, 20B, 23A, 23B, 24F, 31, 33B, 34, 35F, 
and 35B. The first pharmaceutical composition can comprise 
a plurality of saccharide-polypeptide conjugates comprising 
the serotypes 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 22F, 
23A, 23B, 33F, and 35B. The first pharmaceutical compo­
sition can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotypes 6C, 8, 9N, llA, 12F, 
15A, 15B, 16F, 22F, 23A, 23B, 33F, and 35B. The first 
pharmaceutical composition can comprise a plurality of 
saccharide-polypeptide conjugates comprising the serotypes 
6C, 8, 9N, l0A, llA, 12F, 15A, 22F, 23A, 23B, 24F, 33F, 
and 35B. The first pharmaceutical composition can comprise 
a plurality of saccharide-polypeptide conjugates comprising 
the serotypes 6C, l0A, llA, 15A, 15B, 15C, 22F, 23A, 24B, 
33F, 35B and 38. The first pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotypes 6C, 8, 9N, l0A, llA, 12F, 15A, 
15B, 22F, 23A, 23B, 33F, and 35B. The first pharmaceutical 
composition can comprise a plurality of saccharide-poly­
peptide conjugates comprising the serotypes 6C, 8, 9N, llA, 
12F, 15A, 15B, 16F, 22F, 23A, 23B, 33F, and 35B. In other 
embodiments, the first pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising a serotype that is at least one of 1, 3, 4, 5, 6A, 
6B, 7F, 9\7, 14, 18C, 19A, 19F, and 23F. The first pharma­
ceutical composition can comprise a plurality of saccharide­
polypeptide conjugates comprising the serotypes 1, 3, 4, 5, 
6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, and 23F. When admin­
istering any of the first pharmaceutical compositions 

15 38 and Serogroup 20 (comprising serotypes 20A and 20B), 
wherein the serotype of the first pharmaceutical composition 
and the serotype of the second pharmaceutical composition 
are distinct. The second pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 

20 comprising a serotype that is at least one of 2, 6C, 8, 9N, 
l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 
24B, 24F, 31, 33F, 34, 35B, 35F, 38, and Serogroup 20 
(comprising 20A and 20B), wherein the serotype of the first 
pharmaceutical composition and the serotype of the second 

25 pharmaceutical composition are distinct. The second phar­
maceutical composition can comprise a saccharide-polypep­
tide conjugate comprising a capsular polysaccharide or 
immunogenic fragment thereof from a serotype of S. pneu­
moniae conjugated to a polypeptide, and wherein the sero-

30 type is not at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, or 13, 
of 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, or 23F; and 
the serotype is at least one of 2, 6C, 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 
35F, 35B, 38 and Serogroup 20 (comprising serotypes 20A 

35 and 20B); wherein the serotype of the first pharmaceutical 
composition and the serotype of the second pharmaceutical 
composition are distinct. The second pharmaceutical com­
position can comprise a plurality of saccharide-polypeptide 
conjugates comprising at least 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 

40 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, or 24 serotypes 
selected from the group consisting of 2, 6C, 8, 9N, 1 0A, 
llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24B, 
24F, 31, 33F, 34, 35B, 35F, 38 and Serogroup 20 (compris­
ing serotypes 20Aand 20B), wherein the serotype of the first 

45 pharmaceutical composition and the serotype of the second 
pharmaceutical composition are distinct. The second phar­
maceutical composition can comprise at least 10, 11, 12, 13, 
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, or 24 serotypes selected 
from the group consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 

50 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 
34, 35B, 35F, 38 and Serogroup 20 (comprising serotypes 
20A and 20B), wherein the serotype of the first pharmaceu­
tical composition and the serotype of the second pharma­
ceutical composition are distinct. The second pharmaceuti-

55 cal composition can comprise a saccharide-polypeptide 
conjugate comprising a capsular polysaccharide or immu­
nogenic fragment thereof from a serotype of S. pneumoniae 
conjugated to a polypeptide, and wherein the serotype is not 
at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, or 13, of 1, 3, 4, 

60 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, or 23F; and the 
serotype is at least one of 2, 6C, 8, 9N, 1 0A, 1 lA, 12F, 15A, 
15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 
35F, 35B, 38, and Sero group 20 ( comprising 20A and 20B); 
wherein the serotype of the first pharmaceutical composition 

65 and the serotype of the second pharmaceutical composition 
are distinct. The second pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
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comprising at least 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
16, 17, 18, 19, 20, 21, 22, 23, or 24 serotypes selected from 
the group consisting of 2, 6C, 8, 9N, l0A, llA, 12F, 15A, 
15B, 15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F, 31, 33F, 34, 
35B, 35F, 38, and Sero group 20 ( comprising 20A and 20B), 
wherein the serotype of the first pharmaceutical composition 
and the serotype of the second pharmaceutical composition 
are distinct. The second pharmaceutical composition can 
comprise at least 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23, or 24 serotypes selected from the group consist- 10 

ingof2, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 
22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38, and 
Sero group 20 ( comprising 20A and 20B), wherein the sero­
type of the first pharmaceutical composition and the sero­
type of the second pharmaceutical composition are distinct. 15 

The second pharmaceutical composition can comprise a 
plurality of saccharide-polypeptide conjugates comprising 
the serotypes 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 22F, 
23A, 23B, 33F, and 35B, wherein the serotype of the first 
pharmaceutical composition and the serotype of the second 20 

pharmaceutical composition are distinct. The second phar­
maceutical composition can comprise a plurality of saccha­
ride-polypeptide conjugates comprising the serotypes 6C, 8, 
9N, llA, 12F, 15A, 15B, 16F, 22F, 23A, 23B, 24F, 33F, and 
35B, wherein the serotype of the first pharmaceutical com- 25 

position and the serotype of the second pharmaceutical 
composition are distinct. The second pharmaceutical com­
position can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotypes 6C, 8, 9N, l0A, llA, 
12F, 15A, 22F, 23A, 23B, 24F, 33F, and 35B, wherein the 30 

serotype of the first pharmaceutical composition and the 
serotype of the second pharmaceutical composition are 
distinct. The second pharmaceutical composition can com­
prise a plurality of saccharide-polypeptide conjugates com­
prising the serotypes 6C, l0A, llA, 15A, 15B, 15C, 22F, 35 

23A, 24B, 33F, 35B, and 38, wherein the serotype of the first 
pharmaceutical composition and the serotype of the second 
pharmaceutical composition are distinct. The second phar­
maceutical composition can comprise a plurality of saccha­
ride-polypeptide conjugates comprising the serotypes 6C, 8, 40 

9N, l0A, llA, 15A, 15B, 15C, 16F, 22F, 23A, 23B, 33F, and 
35B, wherein the serotype of the first pharmaceutical com­
position and the serotype of the second pharmaceutical 
composition are distinct. The second pharmaceutical com­
position can comprise a plurality of saccharide-polypeptide 45 

conjugates comprising the serotypes 6C, 8, 9N, l0A, llA, 
15A, 15B, 15C, 16F, 20B, 22F, 23A, 23B, 33F, and 35B, 
wherein the serotype of the first pharmaceutical composition 
and the serotype of the second pharmaceutical composition 
are distinct. The second pharmaceutical composition can 50 

comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotypes 6C, 8, 9N, l0A, llA, 15A, 15B, 
15C, 16F, 20A, 22F, 23A, 23B, 33F, and 35B, wherein the 
serotype of the first pharmaceutical composition and the 
serotype of the second pharmaceutical composition are 55 

distinct. The second pharmaceutical composition can com­
prise a plurality of saccharide-polypeptide conjugates com­
prising the serotypes 6C, 9N, 15A, 15C, 16F, 23A, 23B, and 
33B, wherein the serotype of the first pharmaceutical com­
position and the serotype of the second pharmaceutical 60 

composition are distinct. The second pharmaceutical com­
position can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotypes 6C, 15A, 15C, 16F, 
23A, 23B, and 33B, wherein the serotype of the first 
pharmaceutical composition and the serotype of the second 65 

pharmaceutical composition are distinct. The second phar­
maceutical composition can comprise a plurality of saccha-

52 
ride-polypeptide conjugates comprising the serotypes 6C, 
9N, 15A, 15C, 16F, 17F, 20B, 23A, 23B, 24F, 31, 33B, 34, 
35F, and 35B, wherein the serotype of the first pharmaceu­
tical composition and the serotype of the second pharma­
ceutical composition are distinct. The second pharmaceuti­
cal composition can comprise a plurality of saccharide­
polypeptide conjugates comprising the serotypes 6C, 15A, 
15C, 16F, 20B, 23A, 23B, 24F, 31, 33B, 34, 35F, and 35B, 
wherein the serotype of the first pharmaceutical composition 
and the serotype of the second pharmaceutical composition 
are distinct. The second pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotypes 6C, 8, 9N, l0A, llA, 12F, 15A, 
15B, 22F, 23A, 23B, 33F, and 35B, wherein the serotype of 
the first pharmaceutical composition and the serotype of the 
second pharmaceutical composition are distinct. The second 
pharmaceutical composition can comprise a plurality of 
saccharide-polypeptide conjugates comprising the serotypes 
6C, 8, 9N, llA, 12F, 15A, 15B, 16F, 22F, 23A, 23B, 33F, 
and 35B, wherein the serotype of the first pharmaceutical 
composition and the serotype of the second pharmaceutical 
composition are distinct. The second pharmaceutical com­
position can comprise a plurality of saccharide-polypeptide 
conjugates comprising the serotypes 6C, 8, 9N, l0A, llA, 
12F, 15A, 22F, 23A, 23B, 24F, 33F, and 35B, wherein the 
serotype of the first pharmaceutical composition and the 
serotype of the second pharmaceutical composition are 
distinct. The second pharmaceutical composition can com­
prise a plurality of saccharide-polypeptide conjugates com­
prising the serotypes 6C, l0A, llA, 15A, 15B, 15C, 22F, 
23A, 24B, 33F, 35B and 38, wherein the serotype of the first 
pharmaceutical composition and the serotype of the second 
pharmaceutical composition are distinct. The second phar­
maceutical composition can comprise a plurality of saccha­
ride-polypeptide conjugates comprising the serotypes 6C, 8, 
9N, l0A, llA, 12F, 15A, 15B, 22F, 23A, 23B, 33F, and 358, 
wherein the serotype of the first pharmaceutical composition 
and the serotype of the second pharmaceutical composition 
are distinct. The second pharmaceutical composition can 
comprise a plurality of saccharide-polypeptide conjugates 
comprising the serotypes 6C, 8, 9N, llA, 12F, 15A, 15B, 
16F, 22F, 23A, 23B, 33F, and 35B, wherein the serotype of 
the first pharmaceutical composition and the serotype of the 
second pharmaceutical composition are distinct. 

In other embodiments, the first pharmaceutical composi­
tion and the second pharmaceutical composition can be 
administered at least about 4 weeks apart, at least 6 about 
weeks apart, at least 2 about months apart, at a least about 
3 months apart, at least about 4 months apart, at least about 
5 months apart, at least 6 months apart, at least about 7 
months apart, at least about 8 months apart, at least about 9 
months apart, at least about 10 months apart, at least 11 
about months apart, at least about 1 year apart, at least about 
1.5 years apart, at least about 2 years apart, at least about 5 
years apart, at least about 10 years apart, at least about 15 
year, at least about 20 years apart, or at least about 30 years 
apart. 

In some embodiments, a serotype of the first pharmaceu­
tical composition can be from a different bacteria than the 
serotype of the second pharmaceutical composition. For 
example, the serotype of the first composition can be from 
Streptococcus pneumoniae, and the serotype of the second 
composition can be from Neisseria meningitidis, Salmonella 
enterica, or Haemophilus injluenzae. The serotype of the 
first pharmaceutical composition can be from Neisseria 
meningitidis, Salmonella enterica, or Haemophilus injluen-
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zae, and the serotype of the second pharmaceutical compo­
sition can be from Streptococcus pneumoniae. 

In some embodiments, a serotype of the first pharmaceu­
tical composition can be from the same bacteria as a 
serotype for the second pharmaceutical composition. For 
example, the first pharmaceutical composition can comprise 
at least one of 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 
and 23F from Streptococcus pneumoniae, and the second 
pharmaceutical composition can comprise at least one of 2, 
6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 10 

23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F 38 and Sero­
group 20 (comprising serotypes 20A and 20B) from Strep­
tococcus pneumoniae. The first pharmaceutical composition 
can comprise at least one of 2, 6C, 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 15 

34, 35B, 35F, 38 and Serogroup 20 (comprising serotypes 
20A and 20B), from Streptococcus pneumoniae, and the 
second pharmaceutical composition can comprise at least 
one of 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, and 23F 
from Streptococcus pneumoniae. The first pharmaceutical 20 

composition can comprise at least one of 1, 3, 4, 5, 6A, 6B, 
7F, 9\7, 14, 18C, 19A, 19F, and 23F from Streptococcus 
pneumoniae, and the second pharmaceutical composition 
can comprise at least one of 2, 6C, 8, 9N, l0A, llA, 12F, 
15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 25 

34, 35B, 35F, 38, and Serogroup 20 (comprising serotypes 
20A and 20B) from Streptococcus pneumoniae. The first 
pharmaceutical composition can comprise at least one of 2, 
6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 
23A, 23B, 24F, 24B, 31, 33F, 34, 35B, 35F, 38, and 30 

Serogroup 20 (comprising serotypes 20A and 20B) from 
Streptococcus pneumoniae, and the second pharmaceutical 
composition can comprise at least one of 1, 3, 4, 5, 6A, 6B, 
7F, 9\7, 14, 18C, 19A, 19F, and 23F from Streptococcus 
pneumoniae. The first pharmaceutical composition can com- 35 

prise at least one of 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 
19F, and 23F from Streptococcus pneumoniae, and the 
second pharmaceutical composition comprises at least one 
of6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 22F, 23A, 
23B, 33F, and 35B from Streptococcus pneumoniae. The 40 

first pharmaceutical composition can comprise at least one 
of6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 22F, 23A, 
23B, 33F, and 35B from Streptococcus pneumoniae, and the 
second pharmaceutical composition can comprise at least 
one of 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, and 23F 45 

from Streptococcus pneumoniae. The first pharmaceutical 
composition can comprise at least one of 1, 3, 4, 5, 6A, 6B, 
7F, 9\7, 14, 18C, 19A, 19F, and 23F from Streptococcus 
pneumoniae, and the second pharmaceutical composition 
comprises at least one of 6C, 8, 9N, l0A, llA, 12F, 15A, 50 

15B, 15C, 16F, 22F, 23A, 23B, 33F, 35B and Serogroup 20 
(comprising serotypes 20A and 20B) from Streptococcus 
pneumoniae. The first pharmaceutical composition can com­
prise at least one of 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 
15C, 16F, 22F, 23A, 23B, 33F, 35B and Serogroup 20 55 

(comprising serotypes 20A and 20B) from Streptococcus 
pneumoniae, and the second pharmaceutical composition 
can comprise at least one of 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 
18C, 19A, 19F, and 23F from Streptococcus pneumoniae. 
The first pharmaceutical composition can comprise at least 60 

one of 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, and 23F 
from Streptococcus pneumoniae, and the second pharma­
ceutical composition comprises at least one of 6C, 8, 9N, 
l0A, llA, 12F, 15A, 15B, 15C, 16F, 22F, 23A, 23B, 33F, 
35B and Sero group 20 ( comprising serotypes 20A and 20B) 65 

from Streptococcus pneumoniae. The first pharmaceutical 
composition can comprise at least one of 6C, 8, 9N, 1 0A, 
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llA, 12F, 15A, 15B, 15C, 16F, 22F, 23A, 23B, 33F, 35B and 
Serogroup 20 (comprising serotypes 20A and 20B) from 
Streptococcus pneumoniae, and the second pharmaceutical 
composition can comprise at least one of 1, 3, 4, 5, 6A, 6B, 
7F, 9V, 14, 18C, 19A, 19F, and 23F from Streptococcus 
pneumoniae. The first pharmaceutical composition can com­
prise the serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 
19F, and 23F from Streptococcus pneumoniae, and the 
second pharmaceutical composition can comprise the sero­
types 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 22F, 
23A, 23B, 33F, and 35B from Streptococcus pneumoniae. 
The first pharmaceutical composition can comprise the 
serotypes 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 
22F, 23A, 23B, 33F, and 35B from Streptococcus pneumo­
niae, and the second pharmaceutical composition can com­
prise the serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 
19F, and 23F from Streptococcus pneumoniae. The first 
pharmaceutical composition can comprise the serotypes 1, 3, 
4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F from 
Streptococcus pneumoniae, and the second pharmaceutical 
compositions can comprise the serotypes 6C, 8, 9N, 1 0A, 
llA, 12F, 15A, 15B, 15C, 16F, 20B, 22F, 23A, 23B, 33F, 
and 35B from Streptococcus pneumoniae. The first pharma­
ceutical composition can comprise the serotypes 6C, 8, 9N, 
l0A, llA, 12F, 15A, 15B, 15C, 16F, 20B, 22F, 23A, 23B, 
33F, and 35B from Streptococcus pneumoniae, and the 
second pharmaceutical composition can comprise the sero­
types 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, and 23F 
from Streptococcus pneumoniae. The first pharmaceutical 
composition can comprise the serotypes 1, 3, 4, 5, 6A, 6B, 
7F, 9V, 14, 18C, 19A, 19F, and 23F from Streptococcus 
pneumoniae, and the second pharmaceutical compositions 
can comprise the serotypes 6C, 9N, 15A, 15C, 16F, 23A, 
23B, and 33B from Streptococcus pneumoniae. The first 
pharmaceutical composition can comprise the serotypes 6C, 
9N, 15A, 15C, 16F, 23A, 23B, and 33B from Streptococcus 
pneumoniae, and the second pharmaceutical composition 
can comprise the serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 
18C, 19A, 19F, and 23F from Streptococcus pneumoniae. 
The first pharmaceutical composition can comprise the 
serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, and 
23F from Streptococcus pneumoniae, and the second phar­
maceutical compositions can comprise the serotypes 6C, 
15A, 15C, 16F, 23A, 23B, and 33B from Streptococcus 
pneumoniae. The first pharmaceutical composition can com­
prise the serotypes 6C, 15A, 15C, 16F, 23A, 23B, and 33B 
from Streptococcus pneumoniae, and the second pharma­
ceutical composition can comprise the serotypes 1, 3, 4, 5, 
6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, and 23F from Strepto­
coccus pneumoniae. The first pharmaceutical composition 
can comprise the serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 
18C, 19A, 19F, and 23F from Streptococcus pneumoniae, 
and the second pharmaceutical compositions can comprise 
the serotypes 6C, 9N, 15A, 15C, 16F, 17F, 20B, 23A, 23B, 
24F, 31, 33B, 34, 35F, and 35B from Streptococcus pneu­
moniae. The first pharmaceutical composition can comprise 
the serotypes 6C, 9N, 15A, 15C, 16F, 17F, 20B, 23A, 23B, 
24F, 31, 33B, 34, 35F, and 35B from Streptococcus pneu­
moniae, and the second pharmaceutical composition can 
comprise the serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 
19A, 19F, and 23F from Streptococcus pneumoniae. The 
first pharmaceutical composition can comprise the serotypes 
1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, and 23F from 
Streptococcus pneumoniae, and the second pharmaceutical 
compositions can comprise the serotypes 6C, 15A, 15C, 
16F, 20B, 23A, 23B, 24F, 31, 33B, 34, 35F, and 35B from 
Streptococcus pneumoniae. The first pharmaceutical com-
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position can comprise the serotypes 6C, 15A, 15C, 16F, 
20B, 23A, 23B, 24F, 31, 33B, 34, 35F, and 35B from 
Streptococcus pneumoniae, and the second pharmaceutical 
composition can comprise the serotypes 1, 3, 4, 5, 6A, 6B, 
7F, 9\7, 14, 18C, 19A, 19F, and 23F from Streptococcus 
pneumoniae. The first pharmaceutical composition can com­
prise the serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 
19F, and 23F from Streptococcus pneumoniae, and the 
second pharmaceutical compositions can comprise the sero-

10 types 6C, 8, 9N, lOA, llA, 15A, 15B, 15C, 16F, 20A, 22F, 
23A, 23B, 33F, and 35B from Streptococcus pneumoniae. 
The first pharmaceutical composition can comprise the 
serotypes 6C, 8, 9N, lOA, llA, 15A, 15B, 15C, 16F, 20A, 
22F, 23A, 23B, 33F, and 35B from Streptococcus pneumo-

15 
niae, and the second pharmaceutical composition can com­
prise the serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 
19F, and 23F from Streptococcus pneumoniae. The first 
pharmaceutical composition can comprise the serotypes 1, 3, 
4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F from 20 

Streptococcus pneumoniae, and the second pharmaceutical 
compositions can comprise the serotypes 6C, 8, 9N, 1 0A, 
llA, 12F, 15A, 15B, 15C, 16F, 22F, 23A, 23B, 33F, 35B, 
and Sero group 20 ( comprising serotypes 20A and 20B) from 
Streptococcus pneumoniae. The first pharmaceutical com- 25 

position can comprise the serotypes 6C, 8, 9N, lOA, llA, 
12F, 15A, 15B, 15C, 16F, 22F, 23A, 23B, 33F, 35B, and 
Serogroup 20 (comprising serotypes 20A and 20B) from 
Streptococcus pneumoniae, and the second pharmaceutical 
composition can comprise the serotypes 1, 3, 4, 5, 6A, 6B, 30 

7F, 9\7, 14, 18C, 19A, 19F, and 23F from Streptococcus 
pneumoniae. 
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location as indicated above, or can be a human who is 
visiting the specific geographical location as indicated 
above. 

A method of administration can comprise administering a 
first saccharide-polypeptide conjugate composition to a sub­
ject; administering a second saccharide-polypeptide conju­
gate composition to the subject at least four weeks after 
administering the first saccharide-polypeptide conjugate 
composition; wherein the first saccharide-polypeptide con­
jugate composition comprises a first polypeptide that has at 
least about 70%, 80%, 90%, 95%, 99%, or 100% length 
homology, about 70%, 80%, 90%, 95%, 99%, or 100% 
sequence homology, or a combination thereof to a second 
polypeptide of the second saccharide-polypeptide conjugate 
composition; and wherein the first saccharide-polypeptide 
conjugate composition comprises a first serotype; wherein 
the second saccharide-polypeptide conjugate composition 
comprises a second serotype, and wherein the first serotype 
and the second serotype are different. In some embodiments, 
the first serotype is from the same bacteria as the second 
serotype. For example, the polypeptide in a saccharide­
conjugate of the first pharmaceutical composition and the 
polypeptide in a saccharide-conjugate of the second phar-
maceutical composition can be CRM197. In other embodi­
ments, the second pharmaceutical composition comprises a 
saccharide-polypeptide conjugate comprising a polypeptide 
that has at less than about 70% length homology, about 70% 
sequence homology, or a combination thereof to a polypep­
tide of a saccharide-polypeptide conjugate of the first phar­
maceutical composition. 

In other embodiments, the conducting of any of the 
methods described herein may not result in more than about: 
50%, 40%, 30%, 20%, 10%, 5%, 4%, 3%, 2%, or 1% 
suppression of an immunity conveyed by a first vaccine 

Different serotypes of S. pneumoniae can be more perva­
sive or endemic in different geographical areas. For 
example, a certain group of serotypes can commonly cause 
pneumococcal disease in the United States and Canada. This 
group of serotypes can be different for Europe, the Middle 
East, North Africa, Japan and Korea. For example, admin­
istration of a pharmaceutical composition to a subject com­
prising a plurality of saccharide-polypeptide conjugates 
comprising the serotypes 3, 4, 6A, 6B, 6C, 7F, 8, 9N, lOA, 
llA, 12F, 15A, 15B, 15C, 16F, 19F, 19A, 20A, 22F, 23A, 
23B, 33F, 35F, 35B, and 38 can improve protection against 

35 containing an immunogenic saccharide-polypeptide conju­
gate, as measured by antibody response to the saccharide of 
the immunogenic saccharide-polypeptide conjugate, 
wherein the antibody response is measured by measuring 
antibody titers. 

40 Saccharide-Polypeptide Conjugate Kits 
The saccharide-polypeptide conjugates and pharmaceuti­

cal compositions described herein can be contained in a kit. 
The kit can further comprise instructions for use. The 
saccharide-polypeptide conjugates and/or pharmaceutical S. pneumoniae disease for the subject in the United States 

and/or Canada. Administration of a pharmaceutical compo­
sition to a subject comprising a plurality of saccharide­
polypeptide conjugates comprising the serotypes 3, 4, 6A, 
6B, 6C, 7F, 8, 9N, lOA, llA, 12F, 15A, 15B, 15C, 16F, 19F, 
19A, 22F, 23A, 23B, 33F, 35F, 35B, 38 and Serogroup 20 
( comprising serotypes 20A and 20B) can improve protection 
against S. pneumoniae disease for the subject in the United 
States and/or Canada. Administration of a pharmaceutical 
composition to a subject comprising a plurality of saccha­
ride-polypeptide conjugates comprising the serotypes 1, 3, 

45 compositions can be stored in a container. The container can 
be a syringe. The container can be a vial. The vial can be a 
2 mL borosilicate glass vial. The vial can be 3 mL Vials USP 
Type I glass, non-siliconized. The top can be an aluminum 
crimp top. The container can be a vial with a rubber septum 

50 or a septum made of flexible, reclose-able material. The 
container can be a vial with a stopper. The stopper can be a 
non-siliconized stopper. The vial can have a fill volume of 
0.6 mL. The extractable volume can be 0.5 mL. 

4, 6A, 6B, 6C, 7F, 8, 9N, lOA, llA, 12F, 14, 15A, 15B, 16F, 55 

18C, 19F, 19A, 22F, 23F, 23A, 23B, 24F, 33F, 35F, 35B, and 
38 can improve protection against S. pneumoniae disease for 
the subject in the Europe, the Middle East, and/or North 
Africa. Administration of a pharmaceutical composition to a 
subject comprising a plurality of saccharide-polypeptide 60 

conjugates comprising the serotypes 3, 4, 6A, 6B, 6C, 7F, 
lOA, llA, 14, 15A, 15B, 15C, 19F, 19A, 22F, 23F, 23A, 
24F, 35F, 35B, and 38 can improve protection against S. 
pneumoniae disease for the subject in the Japan and/or 
Korea. Additionally, invasive clinical disease can be caused 65 

by serotype 20B (as opposed to serotype 20A). The subject 
can be a human who resides in the specific geographical 

EXAMPLES 

The following examples are included to further describe 
some aspects of the present disclosure, and should not be 
used to limit the scope of the embodiments described herein. 

Example 1 

Method of Establishing a Cell Bank 

This example shows the establishment of a cell bank for 
a S. pneumoniae strain for use in producing polysaccharides 
for a polysaccharide-CRM197 conjugate vaccine. Any strain 
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that produces the polysaccharides of TABLE 1 or of FIGS. 
llA-llF (i.e., polysaccharides from serotypes 1, 2, 3, 4, 5, 
6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 23F, 6C, 8, 9N, l0A, 
llA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B, 24F, 
24B, 31, 33F, 35F, 35B, or 38 and Serogroup 20 (comprising 5 

serotypes 20A and 20B)) are established as a cell bank by 
this method. AS. pneumoniae strain is provided by either the 
Center for Disease Control and Prevention (CDC), United 
States or the Culture Collection, University of Gothenburg 
(CCUG). The cell bank process is depicted in FIG. 2. A vial 10 

of a strain of S. pneumoniae is seeded and then is grown 
overnight on an agar plate. A single colony is picked from 
this plate and streaked onto a new agar plate for overnight 
growth. This process is repeated three times to purify the 
strain before a flask is seeded and is incubated. After 15 

allowing the seeded flask sufficient time for growth, the flask 
contents are harvested by centrifugation. The centrifugation 
product is resuspended in a medium of about 20% glycerol 
and then is dispensed into cryogenic vials. The cell bank is 
contained in the cryogenic vials, which are stored at - 70° C. 20 

until use. 
S. pneumoniae strains that produce serotype 6C polysac­

charide was acquired by the University of Alabama, Bir­
mingham (UAB) for establishing a 6C cell bank. The cell 
bank process is depicted in FIG. 2. For 6C polysaccharide 25 

serotype, a vial of the strain of S. pneumoniae is seeded and 
then is grown overnight on an agar plate. A single colony is 
picked from this plate and streaked onto a new agar plate for 
overnight growth. This process is repeated three times to 
purify the strain before a flask is seeded and is incubated. 30 

After allowing the seeded flask sufficient time for growth, 
the flask contents are harvested by centrifugation. The 
centrifugation product is resuspended in a medium of about 
20% glycerol and then is dispensed into cryogenic vials. The 
cell bank for each strain are contained in the cryogenic vials, 35 

which are stored at - 70° C. until use. 
S. pneumoniae strains that produce serotype 8 polysac­

charide, serotype l0A polysaccharide, serotype llA poly­
saccharide, serotype 12F polysaccharide, serotype 22F poly­
saccharide, or serotype 33F polysaccharide were acquired 40 

by either the Center for Disease Control and Prevention 
(CDC), United States or the Culture Collection, University 
of Gothenburg (CCUG) for establishing a cell bank. The cell 
bank process is depicted in FIG. 2. For each polysaccharide 
serotype, a vial of the strain of S. pneumoniae was seeded 45 

and then was grown overnight on an agar plate. A single 
colony was picked from this plate and streaked onto a new 
agar plate for overnight growth. This process was repeated 
three times to purify the strain before a flask was seeded and 
was incubated. After allowing the seeded flask sufficient 50 

time for growth, the flask contents were harvested by 
centrifugation. The centrifugation product was resuspended 
in a medium of about 20% glycerol and then was dispensed 
into cryogenic vials. The cell bank for each strain were 
contained in the cryogenic vials, which were stored at - 70° 55 

C. until use. 

Example 2 

58 
22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35F, 35B, or 38 and 
Serogroup 20 (comprising serotypes 20A and 20B)) are 
isolated and purified by this method. This process for the 
isolation and purification of polysaccharides is shown in 
FIG. 4. A vial of a cell bank produced as described in 
EXAMPLE 1 is used to inoculate a flask containing an 
appropriate culture medium and incubated overnight. This 
culture is used to seed a new culture for fermentation in a 
fermenter. The culture is allowed to grow under the appro­
priate conditions for that strain. After fermentation, the cells 
are inactivated and then are treated with deoxycholate to 
break open the cells and release the capsular polysaccharide. 
Subsequently, debris is removed by centrifugation, which is 
followed by a depth filter step through a 0.45 µm filter and 
the cell free broth is collected. The product is then purified 
and the polysaccharide size is determined. Quality control 
tests are performed on the product, such as a purity assay and 
confirmation of strain inactivation (no growth after plating). 

A cell bank of an S. pneumoniae strain that produces 
serotype 8, serotype l0A, serotype llA, serotype 12F, 
serotype 22F, or serotype 33F was used to inoculate a flask 
containing the appropriate culture medium and incubated 
overnight. This culture was used to seed a new culture for 
fermentation in a fermenter. The culture was allowed to 
grow under the appropriate conditions for the specific strain. 
After fermentation, the cells were inactivated and then were 
treated with deoxycholate to break open the cells and release 
the capsular polysaccharide. Subsequently, debris was 
removed by centrifugation, which was followed by a depth 
filter step through a 0.45 µm filter and the cell free broth was 
collected. The product was then purified and the polysac­
charide size was determined. Quality control tests were 
performed on the product, such as a purity assay and 
confirmation of strain inactivation (no growth after plating). 

Example 3 

Method of CRM197 Production 

This example shows the production of CRM197 (SEQ ID 
NO: 1) for use in saccharide polypeptide vaccines, which is 
depicted in FIG. 3. A vial from a working cell bank of 
CRM197 was seeded into a flask containing the appropriate 
culture medium and incubated overnight. The fermentation 
culture was centrifuged and the contents were harvested, 
were clarified, and then were filtered through a 0.2 µm filter. 
The filtrate was concentrated about ten-fold, and then was 
diafiltered to exchange the buffer and remove contaminants. 
The protein was further purified by microfiltration using an 
appropriate pore size membrane. Then the filtrate was fur­
ther purified by anion exchange chromatography, followed 
by ammonium sulphate precipitation, and filtration (0.45 
µm). A final purification using hydrophobic chromatography 
was conducted, and the highly purified CRM197 protein was 
concentrated and diafiltered, and then filtered through a 0.2 
µm filter. The product was stored at - 70° C. until use in 
conjugation with a polysaccharide, such as any polysaccha­
ride listed in TABLE 1 or of FIGS. llA-llF (i.e., polysac­
charides from serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 

Method of Isolating and Purifying Polysaccharides 

This examples shows how polysaccharides are isolated 
and purified from cell banks for use in a polysaccharide­
CRM197 conjugate vaccine. Any of the polysaccharides of 
TABLE 1 or of FIGS. llA-llF (i.e., polysaccharides from 
serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, 
23F, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 17F, 

60 18C, 19A, 19F, 23F, 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 
15C, 16F, 17F, 22F, 23A, 23B, 24F, 24B, 31, 33F, 34, 35F, 
35B, 38 and Serogroup 20 (comprising serotypes 20A and 
20B)). Quality control tests were performed on the product 
to assess concentration (BCA for Lowry NLT 15 mg/mL), 

65 purity (SDS-PAGE gel with a target of ;;,;95% pure), con­
firming CRM197 identification (using a monoclonal anti­
body), assessing size (SDS-Page with a target of -58 kDa), 
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appropriate temperature for polysaccharide activation. A 
calculated amount of CRM19 c was added to the activated 
polysaccharides. The reaction was then quenched using 
glycine m any other suitable quenching reagent. The con-

assessing endotoxin level (LAL kit with target of <l IU/µg 
of protein). assessing lack of toxicity (Vero Cytotoxicity or 
DT enzyme test: non-lethal in Guinea Pigs), assessing pH 
(meter. target nf 6.5±0.2). and assessing appearance ( \ isu­
ally. target l,,r clear liquid). 

Example 4 

Method of Conjugation 

' jugatiun reciction mixture 11 :1s liltcrcd. was ckililtcrcd. and 
was cuncTntratcd for the' pulysaccharidc-( ·RI\ 11 con_1u­
gates. The polysaccharide-CRM197 conjugates were then 
purified by gel filtration chromatography. The fractions 
containing the polysaccharide-CRM197 conjugates were 

10 pooled. 1wre concentrated. and then were filtered through a 
0.2 flll1 lilter. The product is stored at 2-8° C. This example shows the conjugation of a capsular poly­

sacclrnride tn :1 polypeptide via Cl). \I' conjugation chemis­
try. The polvsacclrnridc arc' is,1L1lcd as dcscrihc·d in 
I !XAMl'I.I' 2 and arc thawed. The polypeptide is chuscn 
from any of the following: diphtheria and tetanus toxoids, 15 

and variants thereof ( e.g., DT. CRM197, TT), cholera toxoid, 
pertussis toxoid, inactivated or mutant pnelllllococcal pneu­
molysin, pneumococcal surface protein A, pneumococcal 
adhesion protein A. pncumococca 1 lipoprotcin Ps:1. \. C5a 
peptidase gniup .\ or group B s11·c;1tococc11s. non-typ:1hlc //. 211 
i11/!11enzae 1'4 protein. non-lyp:1blc //. i11/!11enzae l'(i prntein. 
M calarrha!is uspA, keyhole limpet haemocyanin (KLll), 
OMPC from S. meningitidis, the purified protein derivative 
of tuberculin (PPD), protein D from H. injluenzae. or any 
fragment thereof. The polysaccharide is activated via CDAP 25 

chemistry in a CDAP solution. The polypeptide is added to 
lhc activalc'd polysaccharides. and then the conjug:1tion 
reaction is quenched. The rcac·ti"n mixture is liltered. is 
dialiltrated. :1ml is concentrated. The polysacclrnride poly­
peptide conjugates are then separated using gel filtration 30 

chromatography. These conjugates are then concentrated for 
the final polysaccharide polypeptide conjugate. 

Example 5 

I x:1mplc (, 

Combinations of Polysaccharide-CRM197 
Conjugates in a \·accine Composition 

This example shows combinations of polysaccharides that 
arc used in a polysacch<1rick-CRM 1,n conjug:1te vaccine. 
I •:ach I" dysacclrnridc scn1tvpe is individually n,njugatcd to 
a ( "Rl'vl 1,,- to produce the pulysaccharidc ( ·Rrvl 197 conju­
gate. The polysaccharide-CRM197 conjugates frir each sero­
type are combined into vaccine composition. See the below 
TABLE 2 for exemplary polysaccharide-CRM19 c conjugate 
serotype combinations. 

( ,Jmbin:ttions of Pol:·s:h.'clt:tridL·s in Polysacs.'lurid._:­

CRM19, Conjugate Vaccines 
List of Polysacch:uidc Scrotype Combinations 

1, 3, 4. 5. 6A. 6B, 7F, 9V, 14, !SC. 19A, 19F, and 23F 
6C, 8. 9'\. ll•A, 12F, 15A, 15B. !SC. !6F, 22F, 23A, 23B. 33B. and 33F 
6C, ~- 9'\. I 1,. \. 11 A, 121', t.,A. 1.,B. .'21'. 21A, 2JB .. <.'f. ,rnd 35B 

Method ni' l'olysacclrnride-( ·RM I n ( 'onjug<1t ion 

_)_') (J(', ?( ')'\. l l.\, 12L \_').,\, J_')]L \11L ~~L 2.lA, 2.ln, ~41-". llL :111d _1_.;;;n 
(JC, X. 1)'\. ]1 1.\, IL\, 12L \_')_\.~~!-'.~.)A, 2.ln, 24L _)_11. :111d _1_.;;;n 

(JC,?( "1~. 111_-\. 11A, 12L I."-"· 1.;;;n. 22L 2.1A, 2_11t _,_,1. :111il 1_.;;;n 
6C, 80 9\. IL\, 12F, 15/\, 15B. lhl . .:121', 2JA, 231l, ,rnd .151l 
6C, 8, 9'\. ll•A, llA, 12F, 15A. 15B. 15C, 16F, 22F, 23A . .'3B. 33F, 
and 35B 

This example shows the conjugation of a capsular poly­
saccharide to CRM197 via CDAP conjugation chemistry. The 
isolated polysaccharide is any polysaccharide as described 
in TABLE 1 or of FIGS. llA-llF (i.e., polysaccharides from 
scrotypcs I. 2. 3. 4. 5. 6A. 6B. 71'. 0V. 14. l 8C. I().\. I%'. 
2W. <,C. 8. 'JN. JOA. IIA. 121. 15\. 15B. 15C. !<,!. 17F. 

40 6C, 8. 9'\. ll•A. llA, 12F, 15A. .'.'F. 23A, 23B, 24F, 33F. ,rnd 35B 
6C, 1C1A. IL\. 15A, 15B, 15C. .'.'F . .'3A, 24B, 33F, 35B ,rnd 38 
6C, 8. 9'\. IL.\. 12F. 15A, 15B. !6F. 22F, 23A. 23B. 33F. ,rnd 35B 

22F. 23A . .2:rn. 24F. 24B. 3 I. :\:\I. 34. 35F. 35ll. 38 and 
Sero group 20 ( comprising serotypes 20A and 2013) ). or in 45 

EXAMPLE 2. and CRM197 is as described in EXAMPLE 3. 
The conjugation process is depicted in FIG. 5. The poly­
saccharide and CRM197 are thmwd. The polysaccharide is 
mixed with CD.\P solution. which is then incubated at the 

I. 1. 4. •1 \. (,Jl. 6C. 7F. 8. 'JN. Ii,\. 11\. 12F. 14. 15.\. 1511. t,c. 161'. 
J(JL 1,,1 ,. ~1• 1 \, 22L 2.1A, 2_11L ~---1-L "L _1_.;;;L _1_.;;;n, :111,1 

,. 4. 1,c. -1. 8. 1JN. 11A. 121-. is,. 1,n. 1.,c. u,1•. 11J \. -'-'I. 2,A. 

1, 3, 4. 6A. 6C, 7F, 8, 9N, lOA. !IA. 12F, 14, 19A, 19F. .'.'F. 23A, 
23B, 23F. .'4F. and 33F 
3, 4, 6B. 6C. JOA, 15A, 15B, 19A. !9F. 22F, 23F, 24F. ,rnd 35B 
6C, 9'\. !SA. !SC, 16F, 20A, .'3A. .'3B, 24F, 31, 34, 35F. ,rnd 38 
6C, 15A. !SC. 16F, 23A, 23B. .'4F. 31. 34, 35F, and 38 
(,C. 15.\. 1,c. 16F. 2JA. 21B. ,111d .3.3H 
(JC, 'JI'-. 1.;;; \. 1_.;;;c, !(JL 2.lA. 2_1Jt :111,l _l_lH 
(JC, (J1'.. 1.;;;_\. 1_.;;;c, !(JL 2.lA, 2_l]L )_lB, :111d _1_.;;;n 

6C, 91',, l5A, l5C, 161·, 171-, 2UA, DA, 2313, 3313, 34, 351, 3513, 
24F, and 31 
6C, 9N, 15A, 15C, 16F, 17F, 20B, 23A, 23B, 33B, 34, 35F, 35B, 
24F, and 31 
6C, 9N, 15A, 15C, 16F, 23A, 23B, 33B, 35F, and 35B 
1, 3, 4, 6A, 6B, 6C, 7F, 8, 9N, lOA, llA, 12F, 14, 15A, 15B, 15C, 
16F, 19F, 19A, 20A, 22F, 23A, 23B, 24F, 33F, 35F, 35B, and 38 
1, 2, 3, 4, 5, 6A, 6B, 6C, 7F, 8, 9N, 9V, lOA, llA, 12F, 14, 15A, 
15B, 15C, 16F, 17F, 19F, 19A, 20A, 22F, 23F, 23A, 23B, 24F, 31, 
33F, 35F, 35B, and 38 

appropriate lc'rnpcraturc for P"h·s:1cclrnridc acti1 <1tinn. A "' 
calculated :111wu11t or CRM, ,,- is added to the ac·ti, :1tcd 
polysaccharides. The reaction is then quenched using gly­
cine or any other suitable quenching reagent. The conjuga­
tion reaction mixture is filtered, is diafiltered, and is con­
centrated for the polysaccharide-CRM197 conjugates. The 55 

polysaccharide-CRM197 conjugates are then purified by gel 
filtration chromatography. The fractions containing the poly­
saccharide-CRM197 conjugates are pooled, are concentrated, 
and then are filtered through a 0.2 µm filter. The product is 
stored at 2-8° C. 

The isolated polysaccharide from serotype 8, serotype 
lOA, serotype llA, serotype 12F, serotype 22F, or serotype 
33F as described in TABLE 1 and EXAMPLE 2, and 
CRM197 as described in EXAMPLE 3 were thawed. The 
polysaccharide from serotype 8, serotype 1 0A, serotype 65 

llA, serotype 12F, serotype 22F, or serotype 33F were 
mixed with CDAP solution, which was then incubated at the 

60 1, 3, 4, 5, 6A, 6B, 6C, 7F, 8, 9N, 9V, lOA, llA, 12F, 14, 15A, 15B, 
15C, 16F, 17F, 18C, 20A, 22F, 23F, 23A, 23B, 24F, 31, 33F, 35F, 
35B, and 38 
6C, 15A, 15C, 16F, 23A, 23B, 31, 33A, 34, 35F, and 38 
1, 4, 6A, 6C, 7F, 8, 9N, lOA, 11A, 12F, 15A, 15C, 16F, 17F, 19F, 
19A, 20A, 22F, 23A, 23B, 31, 33F, 33A, 34, 35B, 35F, 38 
1, 3, 4, 6A, 6C, 7F, 8, 9N, lOA, llA, 12F, 15A, 15C, 16F, 17F, 19F, 
19A, 20A, 22F, 23A, 23B, 24F, 31, 33F, 33A, 34, 35B, 35F, and 38 
1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 20B, and 23F 
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TABLE 2-continued 

Combin:1tions of Polysacch:uidcs in Polysaccharide­
CRM197 Conju_Q:1tc \-:1ecines 

T i~1 ,,,!' Polys:1cch:1.ridc ~'-·n,1:T'--' ('oinhi11:l1io11s 

(JC, X, (JN, ! 11.\. l2L J_.:;;A, J_.:;;n, 1..:;;c_ lt 1l. 211 1( 22L 2.lA, 2_113. _l_ll:\_ 
a11d .1.11, 
6C, 8, 9N, !11A. 1 L\, 12F, 15A, 15B, :1J1B. 22F, 23A, 23B, 33F :rnd 35B 
6C, 8, 9N, lL\. 12E 15A, 15B, 16F, 211B. 22F, 23A, 23B, 24E 33E 
and 35B 
6C, 8, 9N, !11A. 1 L\, 12F, 15A, 20B, 22E 23A, 23B, 24F, 33F :rnd 35B 
6C, 8, 9N, 1(1A. 1 L\, 12F, 15A, 15B. 211B. 22F, 23A, 23B, 33E :rnd 35B 
6C 8, 9N, 11. \. 15A, J.5Tl, 1 GE 23A, 23Tl, 33E :rnd 3.5fl 
(JC, X, (JN, J 11 \. l l \, l 2L I _.:;;A, I _.:;;JL l .:;;( . l uL 2()13, 22L 2_1_\_ ~lit 
_1_11", :111d _1_,:;;1~ 

(JC, X, 9N, \1 1_\_ l l.\, !:~I;, 15A, 20n. 221-. 2.1.\, 2.113, 241;, .l.11.-_ :111d .li~B 

6C, lOA, l!A. 15A. 1513, 15C, 2013, 22F. 23.-lc, 2413, 33F, 3513 ,md 38 
6C, 8, 9N, llA 12E 15A, 15B, 16E 211B. 22F, 23A, 23B, 33F :rnd 35B 
1, 3, 4, 6A, 6B. 6C. 7F, 8, 9N, lOA, llA 12F, 14, 15A, 15B, !SC. 16F, 
19F, 19A, 211A 211B. 22F, 23A, 23B, 24E 33F, 35F, 35B, and 38 
3, 4, 6C, 7E 8. 9"-:. llA, 12F, 15A, 15B. !SC. 16F, 19A, 20B, 22E 
2JA, 23B, and 3.5B 
I, 3, 4, 6A. M. ,, 1JN, IIIA, 11.\. l"L 14. 11JA, l 1Jl', 2111l. 2"1. 2,.\. 
2.113, 2.lL 241. :111,l )_lj<' 

_1, 4, c)n, c)c. 11 1 ,_ 1..;;A, L"n, J(JA, Jljl. ~ 1 B. 22L 2.1L 24L :111\1 _,.:;;n 
(>C, 9N, 15A. 15(-. l(Jl;, 2UA, 2UB, 23,\. 2.1B, 241;, .11, .14, .15L :1t1\i .lX 
6C, 15A, 15C. 16F. 20B, 23A, 23B, 24F. 31. 34, 35F, and 38 
6C, 15A, 15C. 16F. 20B, 23A, 23B, ond 33B 
6C, 9N, 15A. !SC. 16F, 20B, 23A, 23B. :rnd 33B 
6C, 9N, 15A !SC. 16F, 20B, 23A, 23B. 33B. and 35B 
6C, 9N, 15A !SC. l 6F, 17F, 20A, 20B. 23A 23B, 33B, 34, 35F. 35B. 
241', and 31 
(JC, (JN, 1.c;;_\_ l c;;(. ltiL 2()13_ FL\, 2:~JL ,,n __ 1_.:;;L :111d _1_.:;;13 
I, 3, 4, (,A.(,!\. 1,( . 71<, 8, 1JN, IIIA. 11 \. 121. 14, 15A, 151l, I 5( . I 1,1', 

J (JJ;, J (J_;\, \. 211 13. ·22L 2.lA, 2.113, ~...J-L .151;, .1513, :111d -'~ 
1, 2, 3, 4, 5, 6A 613. 6C, 7F, 8, 9N, 9\·. Ji1A llA, 12F, 14, 15A 1513. 
15C, 16F, 17F. 19F. 19A, 20A, 20B, 22F. 23F. 23A, 23B, 24F, 31. 
33F, 35F, 35B. :rnd 38 
1, 3, 4, 5, 6A 6B. 6C, 7F, 8, 9N, 9\', )(IA llA, 12F, 14, 15A, 15B. 15C, 
16F, 17F, 18C. 211A 20B, 22F, 23F, 23A 23B. 24F, 31, 33F, 35F. 
35B, and 38 
(JC, I_.:;;_;\_ l _.:;;c_ 1 (,],'_ ~!ll3, 2.lA, 2113, _l l. \. 14, _1_')1", :111d lX 
I, 4, <,A, (,< . T. S. 'JN, I IIA, 11 A, 121. I 5 \. 15(', 1(,1', 171', I 'JI. I'!\, 
2(J_;\, 2()13, ~~l. 2>.\, 2.113, _l L _1_11", _1_, \. --;4_ 1_.:;;13 __ 1_')1", _lX 

I, 3,4, C,A, i>ll. (,C. 71', 8, 9N, IUA, 11\. 121. 14, 15A, L5B, 15(. l(,J,, 
19F, 19A, 20B. 22F. 23A, 23B, 24F, 33F. 35F. 35B, and 38 
6C, 9N, 15A !SC. 16F, 20B, 23A, 23B. 24F. 31, 34, 35F, and 38 
1, 2, 3, 4, 5 .. 6A 6B. 6C, 7F, 8, 9N, 9\·. !11A llA, 12F, 14, 15A 15B. 
15C, 16F, 17F. 19F. 19A, 20B, 22F, 23F. 23A 23B, 24F, 31, 33F. 35F. 
35B, and 38 
I, 3, 4, 5, (i \. c,n. ,;c, 7f, 8, <JN, fJ\', I (1 \. 11 \, l 2f, 14, 15.\. I SB. [5C, 
!(JL 17L IX(. ~1 1n. 22L 2.lL 2.lA, 2\]L ~...J-L .lL .l.lL _1_')1", _1_.c;;JL llhl _,x 
I, 4, <,A, (,< . -1. s. 'JN, I IIA, 11 A, 121. 15 \. 15(', 1(,1', 171', I '!I. I'!\, 
20B, 221"_ 2.>.\. 2.113, 11, .1.11;, .1.1A, .14. _--;_..;;l:\ _ _ ,51;, .1X 
1, 3, 4, GA, GC. 7F. 8, 9N, lOA, llA, 12F. 15A, 15C, 16F, 17F. 19F. 19A, 
20B, 22F, 23A 23B. 24F, 31, 33F, 33A 34. 35B, 35F, and 38 
6C, 15A, 15C. 16F. 20B, 23A, 23B, 24F. 31. 33B, 34, 35F, and 35B 
6C, 8, 9N, !11A l lA 15A, 15B, 15C. l 6F. 20A, 22F, 23A, 23B. 33F. 
and 35B 

Exarnpl.; 7 

Formulation of Polysaccharide-CRM197 Conjugate 
Vaccine 

This example shows a formulation for a polysaccharide­
CRM197 conjugate vaccine, Any combination of polysac­
charide-CRM197 conjugates from EXAMPLE 5 or the com­
binations listed in EXAMPLE 6 are used in the vaccine 
composition. In addition to the polysaccharide-CRM197 
conjugates, the vaccine is composed of normal saline and 
O.Ql % Polysorbate 80, with a pH of 6.5:t:0.2. This formu­
lation of the polysaccharide CRM197 vaccine composition is 
stored in 2 mL glass vials with an aluminum crimp top and 
stopper at 2-8° C. The vial is filled to a volume of 0.60 mL 
to allow for an extractable volume of 0.50 mL 

62 
Example 8 

Process for Formulating a Polysaccharide-CRM197 
Conjugale v[1ccine 

This ex,1mplc shows the lt,rmulating procc'SS li,r a poly­
saccharide CRM197 conjugate vaccine, The polysaccharide 
CRM1 r conjugates are prepared as described in the above 
Examples, The formulation process is depicted in FIG, 6, 

10 0.9% \Y/Y sterile saline is added to a formulation container, 
Each type or conjugate is separately sterili/ed and the 
appropri,1tc volume or e,1c·h monovalent bulk polysacclrn­
ridc-( 'Rfvl 1,17 conjugate is c1ddcd (volume is lx1sed on the 

15 polysaeeharidc concentration) to the formulatiun container 
one at a time, The pH is adjusted to 6.5:t:0.2 using 1 N HCl 
or 1 N NaOH. Optionally. an adjuvant is added to the 
polysaccharide-CRM197 conjugate mixture. such as alumi­
num phosphate to I mg/mT. final concentration. A calculated 

211 volume' nr sterile saline is ,1ddcd lo reach the' c1pproprialc 
lim1l concentration, and then the mixture i, blended for 
approximately two hours. The formulate in the bulk con­
tainer is then attached to the filling machine. \Yhich fills, 
stoppers. and seals the Yials of the final vaccine product, 

25 These Yial then are inspected, labeled, and packed for 
distribmion, During this process, the pH, appearance of the 
vaccine, ,111d the vaccine sterility is monitored .. \t the filling, 
stoppering. and scaling step. the appearance. pl L identity or 
polysaccb,Jridcs, identity of ( 'RM 1,n, sterility. s;1ccharidc 

30 content. total protein content. endotoxin content. pyrogen 
content. general safety, osmolality, and extractable volume 
are assessed, 1-5 microgram of polysaccharide per each 
serotype CRM197 conjugate is contained in a 0.5 mL of 
vaccine in a viaL 

I xc1mplc ') 

Rabbit Toxicology Safety Study 

40 This example shows the rabbit toxicology studies that are 
used to assess vaccine safety, The polysaccharide polypep­
tide conjug,atc is produced according to the above 
1,:X.\Ml'I 1,:s 1, 2, 3, and 5. ,111d comprises the' S 1I11eI11110-

11iae po!ySc1cclrnridcs from 1he scrotypcs (iC. S. ')N, 1 OA, 
45 llA 121. 15A, 1513, 15C. 16F, 22F, 23A 2313. 33F, and 

35B, \Yhich are conjugated to CRM197, Alternatively, the 
polysaccharide polypeptide conjugate is produced according 
to the aboYe Examples 1. 2. 3. and 5, and comprises the S, 

pneu111m1iae polysaccharides from the serntypes 6C, 8, 9N, 
511 lOA, 11\, 12F, 15A, 151l. !SC, l<iF, 201l, 221. 23A, 231l, 

33F, :1ml .351l, which arc' rnnjugatcd to ( 'Rfvl I These 
polysaccharide-CRM197 conjugates are used in a vaccine 
formulated according to EXAMPLES 6 and 7. This poly­
saccharide CRM197 conjugate vaccine is administered intra-

55 muscularly on days 1, 22, 43, 64, and 85 to rabbits, 5 months 
of age, (IO/gender) at a dose of0,5 ml/injection into the right 
thigh muscle, 0.5 ml 0.9% sodium chloride is injected in the 
Control groups (10/gender). 0.125 mg aluminum phosphate 
as an adjuvant is injected in the AlP04 group (IO/gender), A 

60 4 week dose free recovery period is undertaken in five (5) 
animals/gender/group after the last injection. Treatment­
related mortality and any other toxicologically relevant 
changes in relative food consumption, ophthalmoscopic 
parameters, heart rate, respiratory rate, gross anatomy or 

65 organ weight is assessed to support lack of systemic toxicity, 
Injection site are analyzed for reactions and any chronic 
inflammation, Specific serum antibodies to each of the 
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polysaccharides in the polysaccharide CRM197 conjugate 
vaccine is found in the test group. 

The polysaccharide polypeptide conjugate is produced 
according to the above Examples 1, 2, 3, and 5, and 
comprises the S. pneumoniae polysaccharides from the 
serotypes 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 
22F, 23A, 23B, 33F, and 35B, which are conjugated to 
CRM197 . Alternatively, the polysaccharide polypeptide con­
jugate is produced according to the above Examples 1, 2, 3, 
and 5, and comprises the S. pneumoniae polysaccharides 10 

from the serotypes 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 
15C, 16F, 20B, 22F, 23A, 23B, 33F, and 35B, which are 
conjugated to CRM197 . These polysaccharide CRM197 con­
jugates are used in a vaccine formulated according to 
EXAMPLES 6 and 7. This polysaccharide CRM197 conju- 15 

gate vaccine is administered intramuscularly with and with­
out an aluminum phosphate adjuvant as a single 0.5 mL 
injection into the left thigh muscle of 3 male rabbits/group, 
5 months of age. 0.5 ml 0.9% sodium chloride is adminis­
tered to the control group (3 males). Treatment related 20 

mortality, changes in body weight, relative food consump­
tion, or treatment related macroscopic or microscopic 
lesions is assessed. 

64 
genie saccharide-polypeptide conjugate comprising capsular 
polysaccharides from the S. pneumoniae serotypes 3, 4, 6A, 
6C, 7F, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 16F, 19F, 
19A, 22F, 23A, 23B, 33F, 35F, 35B, 38 and Serogroup 20 
( comprising serotypes 20A and 20B), such as serotypes 6C, 
8, 9N, llA, 12F, 15A, 15B, 16F, 22F, 23A, 23B, 33F, and 
35B. The aqueous vaccine is formulated to contain from 1-5 
microgram of each serotype and aluminum phosphate as an 
adjuvant. A single 0.5 mL dose of the aqueous vaccine is 
given by intramuscular injection to the subject. After admin­
istration, immunity of the subject against S. pneumoniae 
disease endemic in the United States and Canada is 
improved. 

Example 12 

Vaccination for Protection Against Endemic S. 
pneumoniae Serotypes in Europe, the Middle East, 

and North Africa 

This example shows a vaccine composition that provides 
protection against S. pneumoniae for subjects residing in or 
visiting Europe, the Middle East, and/or North Africa. The 
aqueous vaccine composition is composed of an immuno-

Example 10 

Composition and Method of Administration of a 
Vaccine 

25 genie saccharide-polypeptide conjugate comprising capsular 
polysaccharides from the S. pneumoniae serotypes 1, 3, 4, 
6A, 6B, 6C, 7F, 8, 9N, l0A, llA, 12F, 14, 15A, 15B, 16F, 
18C, 19F, 19A, 22F, 23F, 23A, 23B, 24F, 33F, 35F, 35B, and 
38, such as serotypes 6C, 8, 9N, l0A, llA, 12F, 15A, 22F, 

This example shows a vaccine composition and a method 30 23A, 23B, 24F, 33F, and 35F. The aqueous vaccine is 
formulated to contain from 1-5 microgram of each serotype 
and aluminum phosphate as an adjuvant. A single 0.5 mL 
dose of the aqueous vaccine is given by intramuscular 
injection to the subject. After administration, immunity of 

of administration of that vaccine composition. An aqueous 
vaccine composition is composed of an immunogenic poly­
saccharide polypeptide conjugate comprising capsular poly­
saccharides from any serotype from TABLE 1 conjugated to 
any one of diphtheria and tetanus toxoids, and variants 
thereof (e.g., DT, CRM197, TT), cholera toxoid, pertussis 
toxoid, inactivated or mutant pneumococcal pneumolysin, 
pneumococcal surface protein A, pneumococcal adhesion 
protein A, pneumococcal lipoprotein PsaA, C5a peptidase 
group A or group B streptococcus, non-typable H. injluenzae 40 

P4 protein, non-typable H. injluenzae P6 protein, M catarrh­
alis uspA, keyhole limpet haemocyanin (KLH), OMPC from 

35 the subject against S. pneumoniae disease endemic in 
Europe, the Middle East, and North Africa is improved. 

N. meningitidis, the purified protein derivative of tuberculin 
(PPD), protein D from H. injluenzae, or any fragment 
thereof; or any combination of polysaccharide polypeptide 45 

conjugates as described in Example 6. The aqueous vaccine 
is formulated to contain from 1-4 microgram of each sero­
type of polysaccharide per polysaccharide polypeptide con­
jugate, aluminum phosphate (1 mg/mL), and 0.01 % poly­
sorbate 80 in a single 0.5 mL injection delivered 50 

intramuscularly to a subject. This vaccine is administered to 
subject, wherein the subject is a child of 4 weeks to 2 years 
old. This vaccine is administered to subject, wherein the 
subject is a child of 2 to 18 years old. This vaccine is 
administered to a subject, wherein the subject is an adult of 55 

at least 50 years of age. 

Example 11 

Vaccination for Protection Against Endemic S. 
pneumoniae Serotypes in the United States and 

Canada 

60 

Example 13 

Vaccination for Protection Against Endemic S. 
pneumoniae Serotypes in Japan and Korea 

This example shows a vaccine composition that provides 
protection against S. pneumoniae for subjects residing in or 
visiting Japan and/or Korea. The aqueous vaccine compo­
sition is composed of an immunogenic saccharide-polypep­
tide conjugate comprising capsular polysaccharides from the 
S. pneumoniae serotypes 3, 4, 6A, 6B, 6C, 7F, l0A, llA, 14, 
15A, 15B, 19F, 19A, 22F, 23F, 23A, 24F, 35F, 35B, and 38, 
such as serotypes 6C, l0A, llA, 15A, 15B, 15C, 22F, 23A, 
24B, 33F, 35B, and 38. The aqueous vaccine is formulated 
to contain from 1-5 microgram of each serotype and alumi­
num phosphate as an adjuvant. A single 0.5 mL dose of the 
aqueous vaccine is given by intramuscular injection to the 
subject. After administration, immunity of the subject 
against S. pneumoniae disease endemic in Japan and Korea 
is improved. 

Example 14 

Method of Making a 6C-CRM197 Conjugate 
Pharmaceutical Composition 

This example shows a vaccination of a subject that 
provides protection against S. pneumoniae for a subject 
residing in or visiting the United States and/or Canada. The 
aqueous vaccine composition is composed of an immuno-

This example shows a method of making a saccharide-
65 polypeptide conjugate pharmaceutical composition. A 6C 

serotype capsular polysaccharide is isolated from S. pneu­
moniae. The CRM197 is produced and purified. The 6C 
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polysaccharide is mixed with CDAP solution, which is then 
incubated at the appropriate temperature for 6C polysaccha­
ride activation. A calculated amount of CRM197 is added to 
the activated 6C polysaccharides. The reaction is then 
quenched using glycine or any other suitable quenching 
reagent. The conjugation reaction mixture is filtered, is 
diafiltered, and is concentrated for the 6C-CRM197 conju­
gates. The 6C-CRM197 conjugates are then purified by gel 
filtration chromatography. The fractions containing the 
6C-CRM197 conjugates are pooled, are concentrated, and 10 

then are filtered through a 0.2 µm filter. The 6C-CRM197 
conjugate is formulated for use in a vaccine and is contacted 
with an excipient. 

66 
tion of the vaccine, the human subject is found to have 
antibodies against each serotype of polysaccharide of the 
immunogenic saccharide-polypeptide conjugate in the vac­
cine, and therefore, human subject's immunity against these 
S. pneumonaie serotypes is improved. 

Example 18 

Vaccination Against S. pneumoniae 

This example shows a vaccine composition and admin­
istration of the vaccine composition to a human subject. An 
aqueous vaccine composition is composed of an immuno­
genic saccharide-polypeptide conjugate containing capsular 

Example 15 

Method of Making a 20B-CRM197 Conjugate 
Pharmaceutical Composition 

15 polysaccharides from the S. pneumoniae serotypes 6C, 8, 
9N, l0A, llA, 12F, 15A, 15B, 15C, 20B, 22F, 23A, 23B, 
33F, and 35B. The aqueous vaccine is formulated to contain 
from 1-5 microgram of each serotype and aluminum phos-
phate as an adjuvant. 

A single 0.5 mL dose of the aqueous vaccine is given by 
intramuscular injection to a human subject. Twenty-eight 
days later blood is drawn from the human subject and tested 
for antibodies against each serotype of polysaccharide of the 
immunogenic saccharide-polypeptide conjugate in the vac-

This example shows a method of making a saccharide- 20 

polypeptide conjugate pharmaceutical composition. A 20B 
serotype capsular polysaccharide is isolated from S. pneu­
moniae. The CRM197 is produced and purified. The 20B 
polysaccharide is mixed with CDAP solution, which is then 
incubated at the appropriate temperature for 20B polysac­
charide activation. A calculated amount of CRM197 is added 
to the activated 20B polysaccharides. The reaction is then 
quenched using glycine or any other suitable quenching 
reagent. The conjugation reaction mixture is filtered, is 
diafiltered, and is concentrated for the 20B-CRM197 conju­
gates. The 20B-CRM197 conjugates are then purified by gel 
filtration chromatography. The fractions containing the 20B­
CRM197 conjugates are pooled, are concentrated, and then 
are filtered through a 0.2 µm filter. The 20B-CRM197 con­
jugate is formulated for use in a vaccine and is contacted 35 

with an excipient. 

25 cine by in vitro opsonophagocytic assays. After administra­
tion of the vaccine, the human subject is found to have 
antibodies against each serotype of polysaccharide of the 
immunogenic saccharide-polypeptide conjugate in the vac­
cine, and therefore, human subject's immunity against these 

30 S. pneumonaie serotypes is improved. 

Example 19 

Vaccination Against S. pneumoniae 

This example shows a vaccine composition and admin­
istration of the vaccine composition to a human subject. An 
aqueous vaccine composition is composed of an immuno­
genic saccharide-polypeptide conjugate containing capsular 

Example 16 

Composition of a Kit with a 
Saccharide-Polypeptide Conjugate 

This example shows the composition of a kit with a 
saccharide-polypeptide conjugate. A saccharide-polypeptide 
conjugate in a vial or a pre-filled syringe is placed in a 
container. The container is further associated with instruc­
tions of use. 

40 polysaccharides from the S. pneumoniae serotypes of any of 
the combinations listed in TABLE 2. The aqueous vaccine is 
formulated to contain from 1-5 microgram of each serotype 
and aluminum phosphate as an adjuvant. 

A single 0.5 mL dose of the aqueous vaccine is given by 

Example 17 

45 intramuscular injection to a human subject. Twenty-eight 
days later blood is drawn from the human subject and tested 
for antibodies against each serotype of polysaccharide of the 
immunogenic saccharide-polypeptide conjugate in the vac­
cine by in vitro opsonophagocytic assays. After administra-

Vaccination Against S. pneumoniae 
50 tion of the vaccine, the human subject is found to have 

antibodies against each serotype of polysaccharide of the 
immunogenic saccharide-polypeptide conjugate in the vac­
cine, and therefore, human subject's immunity against these 
S. pneumonaie serotypes is improved. 

This example shows a vaccine composition and admin­
istration of the vaccine composition to a human subject. An 
aqueous vaccine composition is composed of an immuno- 55 

genie saccharide-polypeptide conjugate containing capsular 
polysaccharides from the S. pneumoniae serotypes 6C, 8, 
9N, l0A, llA, 12F, 15A, 15B, 15C, 22F, 23A, 23B, 33F, and 
35B. The aqueous vaccine is formulated to contain from 1-5 
microgram of each serotype and aluminum phosphate as an 60 

adjuvant. 
A single 0.5 mL dose of the aqueous vaccine is given by 

intramuscular injection to a human subject. Twenty-eight 
days later blood is drawn from the human subject and tested 
for antibodies against each serotype of polysaccharide of the 65 

immunogenic saccharide-polypeptide conjugate in the vac­
cine by in vitro opsonophagocytic assays. After administra-

Example 20 

Method of Vaccination 

This example shows vaccine compositions and a dosing 
schedule for the vaccine compositions for a human subject. 
A first aqueous vaccine composition is composed of an 
immunogenic saccharide-polypeptide conjugate containing 
capsular polysaccharides from the S. pneumoniae serotypes 
1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F. A 
second aqueous vaccine composition is composed of an 
immunogenic saccharide-polypeptide conjugate containing 
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capsular polysaccharides from the S. pneumoniae serotypes 
6C, 8, 9N, lOA, llA, 12F, 15A, 15B, 15C, 22F, 23A, 23B, 
33F, and 35B. Each aqueous vaccine is formulated to contain 
from 1-5 microgram of each serotype and aluminum phos­
phate as an adjuvant. 

A single 0.5 mL dose of the first aqueous vaccine is given 
by intramuscular injection to a human subject. Four weeks 
later a single 0.5 mL dose of the second aqueous vaccine is 
given by intramuscular injection to the human subject. 
Alternatively to four weeks later, one year later a single 0.5 10 

mL of the second aqueous vaccine is given by intramuscular 
injection to the human subject. 

68 
later, one year later a single 0.5 mL of the second aqueous 
vaccine is given by intramuscular injection to the adult aged 
50 years old or older. 

Example 23 

Method of Vaccination for a Child Aged 2 to 18 
Years Old 

This example shows vaccine compositions and a dosing 
schedule for the vaccine compositions for a child aged 2 to 
18 years old. A first aqueous vaccine composition is com­
posed of an immunogenic saccharide-polypeptide conjugate 

Example 21 

Method of Vaccination 

This example shows vaccine compositions and a dosing 
schedule for the vaccine compositions for a human subject. 
A first aqueous vaccine composition is composed of an 
immunogenic saccharide-polypeptide conjugate containing 
capsular polysaccharides from the S. pneumoniae serotypes 

15 
containing capsular polysaccharides from the S. pneumoniae 
serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, and 
23F. A second aqueous vaccine composition is composed of 
an immunogenic saccharide-polypeptide conjugate contain­
ing capsular polysaccharides from the S. pneumoniae sero-

20 types 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 22F, 23A, 
23B, 33F, and 35B. Alternatively, a second aqueous vaccine 
composition is composed of an immunogenic saccharide­
polypeptide conjugate containing capsular polysaccharides 
from theS. pneumoniae serotypes 6C, 8, 9N, l0A, llA, 12F, 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 19F, and 23F. A 

second aqueous vaccine composition is composed of an 
immunogenic saccharide-polypeptide conjugate containing 
capsular polysaccharides from the S. pneumoniae serotypes 
6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 20B, 22F, 23A, 
23B, 33F, and 35B. Each aqueous vaccine is formulated to 
contain from 1-5 microgram of each serotype and aluminum 30 

phosphate as an adjuvant. 

25 15A, 15B, 15C, 20B, 22F, 23A, 23B, 33F, and 35B. Each 

A single 0.5 mL dose of the first aqueous vaccine is given 
by intramuscular injection to a human subject. Four weeks 
later a single 0.5 mL dose of the second aqueous vaccine is 
given by intramuscular injection to the human subject. 35 

Alternatively to four weeks later, one year later a single 0.5 
mL of the second aqueous vaccine is given by intramuscular 
injection to the human subject. 

Example 22 

Method of Vaccination for an Adult Aged 50 Years 
Old or Older 

40 

aqueous vaccine is formulated to contain from 1-5 micro­
gram of each serotype and aluminum phosphate as an 
adjuvant. 

A single 0.5 mL dose of the first aqueous vaccine is given 
by intramuscular injection to a child aged 2 to 18 years old. 
Four weeks later a single 0.5 mL dose of the second aqueous 
vaccine is given by intramuscular injection to the child aged 
2 to 18 years old. Alternatively to four weeks later, one year 
later a single 0.5 mL of the second aqueous vaccine is given 
by intramuscular injection to the child aged 2 to 18 years old. 

Example 24 

Method of Vaccination for a Child Aged 4 Weeks 
to 2 Years Old 

This example shows vaccine compositions and a dosing 
schedule for the vaccine compositions for a child aged 4 
weeks to 2 years old. A first aqueous vaccine composition is 

45 composed of an immunogenic saccharide-polypeptide con­
jugate containing capsular polysaccharides from the S. pneu­
moniae serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 
19F, and 23F. A second aqueous vaccine composition is 
composed of an immunogenic saccharide-polypeptide con-

This example shows vaccine compositions and a dosing 
schedule for the vaccine compositions for an adult age 50 
years old or older. A first aqueous vaccine composition is 
composed of an immunogenic saccharide-polypeptide con­
jugate containing capsular polysaccharides from the S. pneu­
moniae serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9\7, 14, 18C, 19A, 
19F, and 23F. A second aqueous vaccine composition is 
composed of an immunogenic saccharide-polypeptide con­
jugate containing capsular polysaccharides from the S. pneu­
moniae serotypes 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
22F, 23A, 23B, 33F, and 35B. Alternatively, a second 
aqueous vaccine composition is composed of an immuno­
genic saccharide-polypeptide conjugate containing capsular 
polysaccharides from the S. pneumoniae serotypes 6C, 8, 
9N, l0A, llA, 12F, 15A, 15B, 15C, 20B, 22F, 23A, 23B, 
33F, and 35B. Each aqueous vaccine is formulated to contain 60 

from 1-5 microgram of each serotype and aluminum phos­
phate as an adjuvant. 

A single 0.5 mL dose of the first aqueous vaccine is given 
by intramuscular injection to an adult age 50 years old or 
older. Four weeks later a single 0.5 mL dose of the second 
aqueous vaccine is given by intramuscular injection to the 
adult aged 50 years old or older. Alternatively to four weeks 

50 jugate containing capsular polysaccharides from the S. pneu­
moniae serotypes 6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 
22F, 23A, 23B, 33F, and 35B. Alternatively, a second 
aqueous vaccine composition is composed of an immuno­
genic saccharide-polypeptide conjugate containing capsular 

55 polysaccharides from the S. pneumoniae serotypes 6C, 8, 
9N, l0A, llA, 12F, 15A, 15B, 15C, 20B, 22F, 23A, 23B, 
33F, and 35B. Each aqueous vaccine is formulated to contain 
from 1-5 microgram of each serotype and aluminum phos-
phate as an adjuvant. 

A single 0.5 mL dose of the first aqueous vaccine is given 
by intramuscular injection to a child aged 4 weeks to 2 years 
old. Four weeks later a single 0.5 mL dose of the second 
aqueous vaccine is given by intramuscular injection to the 
child who is 2-18 years old. Alternatively to four weeks 

65 later, one year later a single 0.5 of the second aqueous 
vaccine is given by intramuscular injection to the child aged 
4 weeks to 2 years old. 
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Example 25 

Method of Vaccination for S. pneumoniae and N. 
meningitidis 

This example shows vaccine compositions and a dosing 
schedule that provides protection against S. pneumoniae and 

70 
individually conjugated a tetanus toxoid carrier protein. 
Each aqueous vaccine is formulated for intramuscular injec­
tion. 

A single 0.5 mL dose of the first aqueous vaccine is given 
by intramuscular injection to a subject. One month later a 
single dose of the second aqueous vaccine is given by 
intramuscular injection to a subject. Alternatively, the first 
aqueous vaccine is given by intramuscular injection one 
month after the second aqueous vaccine by intramuscular 

N. meningitidis. A first aqueous vaccine composition is 
composed of an immunogenic saccharide-polypeptide con­
jugate containing capsular polysaccharides from the S. pneu­
moniae 6C, 8, 9N, lOA, llA, 12F, 15A, 15B, 15C, 22F, 23A, 
23B, 33F, and 35B conjugated to CRM197 . A second aque­
ous vaccine composition is composed of an immunogenic 
saccharide-polypeptide conjugate containing N. meningiti­
dis group C capsular saccharide conjugated to CRM197 . 

Each vaccine is formulated for intramuscular injection. 

10 injection. 
While preferred embodiments of the present invention 

have been shown and described herein, it will be apparent to 
those skilled in the art that such embodiments are provided 
by way of example only. It is not intended that the invention 

A single 0.5 mL dose of the first aqueous vaccine is given 

15 be limited by the specific examples provided within the 
specification. While the invention has been described with 
reference to the aforementioned specification, the descrip­
tions and illustrations of the embodiments herein are not 

by intramuscular injection to a subject. One month later a 
single dose of the second aqueous vaccine is given by 20 

intramuscular injection to a subject. Alternatively, the first 
aqueous vaccine is given by intramuscular injection one 
month after the second aqueous vaccine is given by intra­
muscular injection. 

meant to be construed in a limiting sense. Numerous varia­
tions, changes, and substitutions will now occur to those 
skilled in the art without departing from the invention. 
Furthermore, it shall be understood that all aspects of the 
invention are not limited to the specific depictions, configu­
rations or relative proportions set forth herein which depend 

Example 26 

Method of Vaccination for S. pneumoniae and S. 
enterica 

25 upon a variety of conditions and variables. It should be 
understood that various alternatives to the embodiments of 
the invention described herein may be employed in practic­
ing the invention. It is therefore contemplated that the 
invention shall also cover any such alternatives, modifica-

This example shows vaccine compositions and a dosing 
schedule that provides protection against S. pneumoniae and 

30 tions, variations or equivalents. It is intended that the 
following claims define the scope of the invention and that 
methods and structures within the scope of these claims and 
their equivalents be covered thereby. S. enterica. A first aqueous vaccine composition is com­

posed of an immunogenic saccharide-polypeptide conjugate 
containing capsular polysaccharides from the S. pneumoniae 

35 

6C, 8, 9N, l0A, llA, 12F, 15A, 15B, 15C, 22F, 23A, 23B, 
33F, and 35B conjugated to CRM197 . A second aqueous 
vaccine composition is composed of an immunogenic sac­
charide-polypeptide conjugate containing S. enterica sub- 40 
species enterica serovar Typhi Vi-capsular saccharide con­
jugated to CRM197 . Each aqueous vaccine is formulated for 
intramuscular injection. 

A single 0.5 mL dose of the first aqueous vaccine is given 

What is claimed is: 
1. A pharmaceutical composition comprising a plurality of 

at least two unique immunogenic saccharide-polypeptide 
conjugates, each comprising individually a capsular poly­
saccharides conjugated to a polypeptide, wherein each of the 
capsular polysaccharides is from a Streptococcus pneumo­
niae serotype selected from a group consisting of 23A, 23B, 
and 35B. 

2. The pharmaceutical composition of claim 1, wherein at 
least one polypeptide comprises a mixture of polypeptides. 

3. The pharmaceutical composition of claim 1, wherein at 
least one polypeptide of the plurality comprises CRM197, 

tetanus toxoid, a diphtheria toxoid, cholera toxoid, pertussis 
toxoid, inactivated or mutant pneumococcal pneumolysin, 
pneumococcal surface protein A, pneumococcal adhesion 
protein A, pneumococcal lipoprotein PsaA, C5a peptidase 

by intramuscular injection to a subject. One month later a 45 

single dose of the second aqueous vaccine is given by 
intramuscular injection to a subject. Alternatively, the first 
aqueous vaccine is given by intramuscular injection one 
month after the second aqueous vaccine by intramuscular 
injection. 50 group A or group B Streptococcus, a non-typable H. injlu­

enzae P4 protein, a non-typable H. injluenzae P6 protein, M. 
catarrhalis uspA, keyhole limpet haemocyanin (KLH), 
OMPC from N. meningitidis, a purified protein derivative of 
tuberculin(PPD), protein D from H. injluenzae, PspA, any 

Example 27 

Method of Vaccination for S. pneumoniae, N. 
Meningitidis, and H. injluenzae 55 fragment thereof, or any combination thereof. 

This example shows vaccine compositions and a dosing 
schedule that provides protection against S. pneumoniae, N. 
meningitidis, and H. injluenzae. A first aqueous vaccine 
composition is composed of an immunogenic saccharide- 60 

polypeptide conjugate containing capsular polysaccharides 
from the S. pneumoniae 6C, 8, 9N, l0A, llA, 12F, 15A, 
15B, 15C, 22F, 23A, 23B, 33F, and 35B conjugated to a 
tetanus toxoid carrier protein. A second aqueous vaccine 
composition is composed of an immunogenic saccharide- 65 

polypeptide conjugate containing N. meningitidis group C 
and group Y saccharide and H. injluenzae type b saccharide 

4. The pharmaceutical composition of claim 1, further 
comprising an adjuvant; a chelating agent; a surfactant; an 
emulsifier; a buffering agent; a preservative; a salt; an 
anti-fungal compound; or a combination thereof. 

5. The pharmaceutical composition of claim 1, wherein 
the pharmaceutical composition is in the form of an intra­
muscularly injectable composition, intradermally injectable 
composition, subcutaneously injectable composition, or an 
intranasally administrable composition. 

6. The pharmaceutical composition of claim 1, wherein at 
least one of the immunogenic saccharide-polypeptide con­
jugates elicits an opsonophagocytic response. 
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7. The pharmaceutical composition of claim 1 wherein 
the immunogenic saccharide-polypeptide conju~ates are 
col!ectively present in an amount of at least 0.001 %, by 
~~1ght, based on the weight of the pharmaceutical compo­
s1t10n. 

8. The pharmaceutical composition of claim 1 wherein 
the immunogenic saccharide-polypeptide conjug~tes com­
prise: 

(i) the capsular polysaccharide at least partially embedded 
in the polypeptide, 10 

(ii) the capsular polysaccharide chemically cross-linked 
to the polypeptide, and/or 

(iii) the capsular polysaccharide at least partially chemi­
cally cross-linked to the polypeptide. 

9. The pharmaceutical composition of claim 1, wherein a 15 
toxin activity of at least one of the polypeptides of the 
plurality is at least partly mitigated. 

10. The pharmaceutical composition of claim 1, wherein 
~ach ofth~ immunogenic saccharide-polypeptide conjugates 
1s present man amount of at least 0.001 %, by weight, based 20 
on the weight of the pharmaceutical composition. 

11. A method comprising administering to a subject a first 
composition, wherein the first composition is the pharma­
ceutical composition of claim 1. 

12. The pharmaceutical composition of claim 1, further 25 

comprising at least one additional immunogenic saccharide­
polypeptide conjugate comprising a capsular polysaccharide 
from a unique Streptococcus pneumoniae serotype selected 
from the group consisting of 6C, 8, 9N, 1 0A, 1 lA, 12F, 15A, 
15B, 15C, 16F, 20A, 20B, 22F, and 34. 

72 
13. The pharmaceutical composition of claim 1, wherein 

the plurality of unique immunogenic saccharide-polypeptide 
conjugate comprises individually capsular polysaccharides 
from a Streptococcus pneumoniae serotype comprising 6C, 
9N, 15A, 15C, 16F, 23A, 23B, and 35B. 

14. The pharmaceutical composition of claim 1, wherein 
the plurality of unique immunogenic saccharide-polypeptide 
conjugate comprises individually capsular polysaccharides 
from a Streptococcus pneumoniae serotype consisting of 6C, 
9N, 15A, 15C, 16F, 23A, 23B, and 35B. 

15. The method of claim 11, wherein the pharmaceutical 
composition is administered intramuscularly. 

16. The method of claim 11, wherein the administering to 
the subject the first composition occurs at least about four 
weeks before or at least about four weeks after an admin­
istration of a second composition comprising an immuno­
genic saccharide-polypeptide conjugate. 

17. The method of claim 16, wherein the second compo­
sition comprises an immunogenic saccharide-polypeptide 
conjugate comprising a capsular polysaccharide from a 
serotype of Streptococcus pneumoniae conjugated to a sec­
ond polypeptide. 

18. The method of claim 11 wherein the subject is a 
human. 

19. A method of making a composition comprising: 
contacting the plurality of immunogenic saccharide-poly­

pe~tide conjugates of claim 1 with an excipient, an 
adJuvant, or any combination thereof. 

* * * * * 




