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SACCHARIDE-POLYPEPTIDE CONJUGATE
COMPOSITIONS AND METHODS OF USE

THEREOF

('OSS-Rill!IJRIJN('ll TO Rill,A'I IID
A VVI.I('A1'IONS

This application is a national stage filing under 35 U.S C.
371 of International PCT Application PCT/IJS2017/

025621, Iilcd Mar. 31, 2017, wluch claims prionty under 35 Iii

U.S.C. ss 119(e) to U S Provisional Apphcation. JJ.S. Scr.
No 62&316,555, filed on Mar 31, 2016, which claims
priority under 35 U ) ('5 119(e) to U.S. Provisional Appli-
cation. U.S. Ser. No. 62/330.245. tiled on May 2. 2016,
which clainls priority under 35 U.S.C. 9 119(e) to U.S.
Provisional Application, U.S. Ser. No. 62/372.263. filed on
Aug. 8, 2016, wluch claims pnoniy under U.S.C. Ss 119(c)
to U.S. Prot isional Applicdnon. U.S. Ser. No. 62/373,807,
filed on Aug 11, 2016, each of which is herein incorporated
by reference. 20

SUMI9LARY

Provided herein is a brief summary 1'his summary can be
used to provide an understanding of embodiinents provided
herein. but the embodiments are not limited to what is
provided in this sunuuary.

Provided herein is a phannaccutical composition, which
can be in unit dose form. compnsing a plurality of at least
cl lrt lllllqllc lmllnlllogclllc sacclwl'ldc-poly'pcptalc cooju- u&

gates each 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
5/rcptacoccas pacuaioaiae serotype sclectcd from a roup ls
consistulg of 2. 6C, 8, 9N, 10A, I IA, 12F, 15A. 15B, 15C,
16F, 17F, 22F. 23A, 23B, 24F, 24B. 31, 33F, 34. 35B. 35F,
38. and Serogroup 20 (compnsing sea!types 20A and 20J3).
A phanliaceutical coniposition, which can be in unit dose
form, comprising a plurality of at least 29 unique imnnmo- 40

genic saccharide-polypeptide cottju ates each comprising
uldlvldUdllv' capsUlar poly'sticcllandc, Jldgnlcnt Ihclcof, or
conlbllrdtlon Ihcrcof collfilgatcd Io a poli'pcptulc, whcrcul
the capsular polysaccharide. Ibagmcnt Ihcreol: or combunw
tion thereot is fmln a unique S&rep&«ca«car Vacua&aaiac
serotype selected from a group consisting of I, 2, 3, 4, 5, 6A,
6B. 7F, 9V. 14. 18C. 19A, 19F. 23F, 6C. 8. 9N, 10A. IIA,
12F. 15!L 15B. 15C, I GF. 17F, 22F. 23A, 23B. 24F. 24B. 31,
33F, 34, 35F, 35B, 38 Bnd Serogroup 20 (compnsing scro-
typcs 20A and 20B) A phannaccuiicsl composition. which o

cml be ul urut dose form, comprisui al least 2 inmiuno enic
saccharide-polypeptide conjugates each comprising indi-
vidually a capsular polysaccharide. fragment thereof, or
conlbination thereof con)ugated to a polypeptide. w:herein
the capsuLsr polysaccharide. fragment thereof. or combina- &.

(ital Ihcrcol ls ftutti B ilnlqilc 8/&t'ptococ'cifr i&nt'unlolilat'crotypc

group, whcrcin one scrotype is 6C and at Icasl onc
dddiiional scrotypc is sclectcd from the group consisting of
I 2 3 4 5 6A 613 71! 9V 14 IS('9A 191'31! 8 9N
IOA. I IA, 121( 15A, 1513, 15(', 161', 171', 221; 23A. 2313, to
24F. 31„33F. 34. 35B. 38 and Serogroup 20 (compnsing
serotypes 20A and 20B). A phamlaceutical composirion,
winch can bc in unit dose form, comprismg al least 2
11111ullnogcnu: sacclltilldc-pol)'pcplnlc contllgB(cs cBcll colll-
pnsulg uldnidually a capsular polysaccharide, fra mont ss
thereof. or combination thereof coojugsted to a polypeptide,
wherein the capsular polysaccharide, fragment thereof. or
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combination thereof is from a unique Streptococcus pr&ca-

maaiac serotype go&up. wherein one semtype is 20B and at
lcasl onc additional seroiype is sclcctcsJ from thc gmup
consistmg of I, 2, 3. 4. 5, 6A. GI3, 6(1 71( ')V. 14, 18(', 19A,
19F, 23F. 8, 9N, 10su 11A. 12F, ISA, 15B, ISC, 16F, 17F.
20A, 221'. 23A, 2313, 241', 31, 331'. 34, 35I3. and 38.

A pharmaceutical composition. which can be in unit dose
foun, comprising an immunogenic saccharide-polvpeptide
conjugate comprisinv, individually. Bt least two unique
capsular polyadccharnlcs. frdgnu:nts thcrcoi: or combina-
tions thereof conju ated to a polypeptide. wherein the at
least tw o unique capsular polysucchandcs, Iidgmcnts
thereof, or combinations tliereof are from a Streptt&c«eras
/&Bett&Boa/ ae scrotypc sclectml from a group conswting of I,
2, 3, 4, 5, 6A, 613. 71'. 9V. 14. 18(', 19A. 191( 231', 6( . S. 9N,
10A„ IIA, 12F, 15A. 15B. 15C„ I(iF„17F. 22F. 23A, 23B,
241( 2413, 31, 33F, 34, 351'. 35J3. 38 and Serogroup 20
(comprising serotypes 20A and 20B) The pharmaceutical
conlpositioll cali fbi(lier conlprlsc dt least otic tlnlqilc unnlU-
nogenic saccharide-polypeptide conjugate each comprising
individually a capsular polysacchandc, fragment theres!f, or
cmnbmation thereof conju ated to a polypeptide. Ivherein
the capsuhsr polysaccharide, fraament thereof. or combina-
tion thereof is fmm a unique Srrepn&it&tc!«1 paeim&t&aide
serotype selected from a group consistin of l. 2. 3,4, 5, 6A,
6B. 7F, 9V. 14, 18C, 192M 19F, 23F. (iC, 8. 9N, 10A, 1IA,
12F, 15A. 15B. 15C, 16F. 17F. 22F, 23A, 23B, 24F. 24B, 31.
33F, 34, 35F, 3SB, 38 dnd Scrogroup 20 (compnsing scro-
types 20A and 20II)

Provided herein is a method comprising adniinistering to
a subject a first composition. Ivherein the first composition
is one of any pharmaceutical composition descnbed herein.
Further provided herein is a method comprising administer-
ing a lira( composition and a second composition to d

sublcct, whcrcin thc adnnnistcring to the subtect the iirst
composition occurs at least about four wacke bcforc or at
least about four Iveeks after an adnlmistration of a second
colnpilsitloll coinprlslng Brl lnlnlililogcnic sacchandc-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/o sequence homul-
ogy, or a combination thcrcof. 10 the pol)pcpnde oi Ihc Iirsl
conlpositioll.

Provided herein is a method comprising administering a
second imimmogenic sacchande-polypeptide conjugate
composition to a subject at least four weeks after a first
inununogenic saccharide-polypeptide conjugate composi-
tion wds ddnnnlstcrt:il. whclt:111 Ihc second hnnlUliogcnlc
saccharide-polypc7&title coniugatc composition comprises a
Iirst polypcptidc 01st has at least about 70% length homol-
ogy, at least about 70"/s sequence homology, or a combina-
tion thereof. to a second polypeptide of the secicod immu-
nogenic saccharide-polypeptide conju ate composition: and
wherein the first immunogenic saccharide-polypeptide con-
JUgdtc colnposltloll ct&mprlscs il Ilrst scroty'pc, wllclclll thc
second unntllnogclnc sdcchdrult:-polvpcptldc collfllgatc
composition comprises a second scrotypc, and wherein thc
first serotype mid the second semt)T&e are different

I!urther provided herein is a nlethod of niaking a compo-
sition comprising contacting an inmnulogenic saccharide-
polypeptide conjugate of any one of the described pharma-
ccilucill ctunpo st(lolls with tin cxclpn:lit, Btl Bit UvBIII, or dnv
combination thcreoi:

Provided hcrcul is a kit compnsing of any phamlaccutical
cmnposition described herein or any pharmaceutical com-
position contained in a container described herein

Petitioner Merck Ex-1001, 0017



Provided hereu& arc methods of maku&g compos&t&ons,
metluids of umnunizin with compositions, and methods of
I accinatu&g w&th compos&uons.

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,
pi&&cut. CI p&l&cu& dpphcduou was spec&ficallV aud nuhvnh&-
ally ind&cd&cd to bc u&corporated by rcfcrcncc.

BRIEF DESCRIPTION OF THE FIGURES

11&c novel fcduucs ol thc u&vcuuou B&c sct fiirlh w&&h

particularity in the appended claims A better understanding
of the features and advantages of the present disclosure w&ll

be obtained by reference to the following detailed descrip-
tion that sets forth &JJustmst&ve embodiment~. in which the
principles of the d&sclosure are utilized, and the accompo-
uvu&g drdwu&gs ol wh&ch.

FIG. I illustrates a liow diagrmn of thc gcncral process for
n&anufacture of a saccharide peptide conjugate vaccine

FI(i 2 illustrates a flow d&agram of a process for cell
bankin of a bacterial stmsu&.

FI(3. 3 illustmstes a flow diagram of a process for produc-
ing, isoLating, and purifying CRM„&.

FIG. 4 illus&ra&es B liow diagr&un of a fcnncntal&on proc«ss
for &solatu&g a polysacchande from a sIrau& ol'tre»toco««vs
/I I& &' I I V I I I I i i&I.'1(i

5 illustrates a flow diagram of a conjugation process
fiir conjugating a polysaccharide and ( RIVI&vi

FIG. 6 Jllustmstes a flow diagmsn& for a process iiir formu-
lating a polysaccharide polypeptide conjugate vaccine

FIG. 7 illustra&cs the pro)ected cxpdudixl coverage pro-
I &dcd by B Stre»toco«c&ts»vevviovia« polypcpt&de cont ug i le
iaccu&e compnsu&g Strep/o«o««vs»t&camo&i/a«sero&)pcs
6(1 8, 9N, JOA. I I A, 121', 15A, 1513. 15(1 161( 221( 23A,
2313. 331( and 3513 (ep('V: I,iffeyVax )erotypes) against
invasive pneumococcal disease (IPD) in United Smtes and
('anada when this vaccine is administered in a vaccination
rcgimc wi&h Prcvuar 13 (PCV13). Prcvnar 13 alone only
covers about 46 1% of IPD compared &o an overall co& cragc
of 90% wlmn admu&istcrcd in a vaccmation regune with
ePCV

11(i 8 illustrates the pmjected expanded coverage pro-
vided by a Sir«»to«oc«vs»ncomomac polypeptide conj ugate
vacciae comprising Stre»to«o«cvs»vevmovive sero&ypes
6C. 9N, 15A, 15C, 16F. 23A. 23B, dnd 35B (L&llby/Vax
cPCV8) agmnst u&vas&vc pncumococcdl discase (IPD) &n

Un&tcxi S&ates m&d Canada when tlus vaccine &s aihninis&ared
0'I B vacchult&on I'cghuc w&th Pi'evna&'3 (P( V13) ii»';
vaccine con&prising the Prevnar 13 serotypes plus seven
additional serotypes (8, 10A. 11 k, 12F. 15B. 22F. and 33F)
(PCV20). Prevnar 13 alone only covers about 46.1% of IPD,
but the;uldit&on of thc scvcn scmtypcs m the PCV20 &s

prcd&c&cd &o cover abou& 21% more of IPD. Tlm further
addition of the e&ght sero&ypes u& the L&11'cy/Vax cPCV8 &s

predicted to cover about 23% more of JPD when adn&in&s-

tered in a vaccination regime w:ith P("V20
FIG. 9 illus&notes the projected expanded covers e pro-

vided by a Sir«»to«oc«vs»ncomomac polypeptide conj ugate
iaccu&e compnsu&g Strep/o«o««vs»t&camo&i/a«sero&)pcs
6C. 9N. 15A, 15C, 16F, 20B. 23A, 23B, 24F, 31, 34, 35F,
35B. Bud 38 (CPCV8+7) Iigau&s& h&vasivc pucuu&ococcdl
disease (I pl )) &n I Jnited States and ( anada when this vaccine
is adn&inistered in a vaccmation regi&ne ivith Prevnar 13

(PCV13) or a vaccine compris&ng thc Prcvnar 13 sero&)pes
plus seven additional serotypes (8„10A, I IA, 12F, 15B. 22F,
and 33F) (PCV20). Prcvruir 13 alone only covers abou&

46 1% nf IPI), but the addition of the seven serotypes in the
PCV20 is prcd&c&cd to cover about 21% more of IPD. Thc
further addition of seven semtypes in the I.iffey/Vax eP( Vg
(L&ff'ey/Vax ePCV8+7) (see FICJ. 8 for ePCV8) is predicted
to cover about 29'i more of IPD when administered in a
voce&nation regime with PCV20.

FlfiS. 10A, 10B. 10C. 10D, 10E, and 10F illust«me
annotated the capsular polysaccharide (cps) locus for vari-
ous S. »vevtnovivc serotypes (Bcntlcy c& nl., Gcnc&&c Auay-
lsis of the Capsular 13iosynthenc I ocus fmm all 90 Pneu-
u&ococcill Sero&ypcs. PioS G«a«t 2(3). 31 (2006)).

DETAILED DESCRIPTION

Several aspects are described belov with reference to

Io exan&pie applications tiir illustration It should be under-
stood that munerous specific details. relet&onships. and
meIhods are set forth &o prox idc a full undcrstandu&g of &he

features described herein. One l&uving ordinary skill in the
rclcvdul i&r&, howevcm w&11 rcdd&lv rccogu&zcs &ha& d&c Ica-
tures described herein can be practiced without one or more
of the specihc details or &vith other methods. The features
described herein are not limited by the illustmted orderin of
dcm or cvcu&s. Bs sou&c acts cau occur u& d&llbIcu& o&dc&s

and/or concurrcn&ly with other acts or even&s. Furthermore.
so not all illustrated acts or events are required to implement a

methodnlogy in accordance w&th the featu&es described
herein

The terminology used herein is for the purpose of describ-
in particular cases only and is not intended to be limiting.

is As used herc&n, Ihc su&gular fonna '*a", "au" and '1hc** are
iu&cndcd to &nclude thc plural fornw as well, unless &he

context clearly u&d&cntcs o&herwisc. Furthermore, to &he

extent that the terms "includ&ng,", "includes". "having",
"has", "with**, or variants thereof are used in e&ther the

do deto&led description and/or the claims. such terms are
intended to be inclusive in a manner similar to the tenn
"comprisu&g".

Thc tenn "abou&** or "approximately" cdn mc m w i&lun an
accepIable error rm&ge for ihe part&euler value as dc&ernuncd
by one of ordinary skill in the art, which will depend in part
on how the value is measured or detern&ined, i e.. the
lim&tat&ons of the measurement system. For example,
"about" can mean within I or more thon I standard devin-
t&on, pcr thc practice &n the art Alternatively, '*about" can

o means rm&gc covering plus orm&nus up to 20%, up to 10%,
up to 5%, or up to I%B of a g&vm& value. Where pan&culdr
values are described in the application and claims, unless
othe&wise stated the tern& "alxiut" can n&ean within an
acceptable error range for the particuLar value should be

i. assumed.
A uu&1 dose when I&sod h& Icfcrcucc &o a phanuaccuncdl

compos&t&on can rcfcr to units suitable as un&tery dosage lbr
humans, each unit contaming a predetcrm&ned qum&tity of
act&ve material calculated Io pniduce the desired therapeutic

to etfect In some instance the unit dose can contain a diluent;
i.e.. carrier, or vehicle. In some instances. the unit dose can
be a physicaily discrete.

Thc term "sacchnridc" can rel'cr to a sacchande, oh o-
saccharidc or polysacclmridc. For cxmnpl«, saccharide cm&

ss mean a monosacchdude, a d&saccharide. a tnsacC&Bride. a
tetrasaccharide, a pentasaccharide. a hexasaccharide, a hep-
tasaccharide, an octasaccharide. a nonasaccharide, ore deca-

Petitioner Merck Ex-1001, 0018
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sacchandc. An oligosaccharxle can rcfcr to Iv,o to ten
saccharides A polysacchande can refer to nxzre than ten
saccharides

'Hte term "polypeptide*'an refer to a single linear chain
of amino acids held to ether by amide bonds. A polypeptide
can refer to at least nvo amino acids. A polypeptide can be
an o1 igopep tide. w hcrcin the Icmt "oiigopcp talc 'an refer Io
a single chain of from two to Iwcniy amino acids joutcxt by
amide bonds. A polypeptide can be a protein, v herein the
tcl'I'll pnIIclii c,'ill I'cfcr to B sifiglc chain nf fifty oi Inure ul

amino acii(s held together by amide bonds
The tenn an "immune responsff* can refer to the produc-

tion of cytokines and/or antibodies with a degree of speci-
fiCIIV IOI dit Biitlgcil after BdiniilisICililg thC iiilligCU to
SUbICCL Ill SOIUC illstaiu:Cs, Ihc IE'nii Iiniiuiiie ICspoiisC Cail I

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 'I'ell independentyi'ell depen-
dent, or both.

The tenn "homoio y'* can mean percent sequence identity Io
betwcxn a particular nucleic acid or mnuto acid scxtucncc
and another nucleic acid or anuno acid sequence. First, a
micleic acid or anlino acid sequence can be compared
another sequence using the 13I.A)'I' )equences (1312seq)
pmgmm frnm the stand-alone version of 13) AS'I'I contain-
ing BLASTN version 2.0 14 and BLASTP version 2.0.14.
BLASTN can be used to compare nucleic acid sequences,
wtuic BLASTP can be used to compare iumno acid
scqumtccs. Once aligned, the number of matches Is deter-
mined by counting the number of positions ivhere an iden- Io
tical nucleotide or amino acid residue is presented in bnth
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
scqumtce. or by an articulated length (c.g., 100 consecutive Ii
nuclcotides or amino acid residues from a sequence sc! fiirth
in mi identitied scqumtcc), I'oliowcd by multiplying the
resulting value by 100%

1'he tenn "length hontology" can mean percent length
identity benveen the length of a particular polypeptide and do

the length of another polypeptide. "Length homology" can
in some instances bc calcuiatcd by dividing Ihe mimbcr of
dnuno acids ui a tire( pcpude chain by thc number of amino
acids ui a second peptide chain and muhiplymg the rcsuh by
100'i. ('hain antino acids can be those forming the hack-
bone of ihe peptide

The ternt "Ienmtf'n reference to a polypeptide cnn refer
to counting the number of amino acids along the amino acid
Ch'1111.

lhc icmi **unmunogmtic fragment'* can be a fragment (1m t O

is conjugated Io a polypcpndc, adnunistercd to a subtcct, and
which elicits an intntune response In some instances, the
fra ntent can be a fragtnent of a capsuLsr polysaccharide In
other instances. the polypeptide can be CRM»,,

hnnninogenic. which can but need not be obligated to be s.
prcCI:ill:0 ally tcilu IICIC111, Cali incdii that WIIICh, wheil
ddnumstcred to a sublcct, wiuch can bc a human or an
diurnal, Ibr cxnmplc a dog. cat, rdt, mouse, sheep, or
moiikey, pmduces an iiuntune response in the aitimal. I or
example. a dog can be Canis lapis /imiilidrias, a cat can be ic
Fchs rains„a rat can be Raitizs Borvcgicns. a mouse can be
Mns nuzscuhzs. n sheep can be Osis ames, or a monkey can
be,5'i »iid i mias. Thc adnnnistrauon can bc. Ibr exiunple,
subcutaneous. intramuscular, or rccuil. for example ut the
Ioriu of d suppositoiy. si

In some embodiments, a unique imnnuiogenic sacchande-
polypeptide conjugate can be one that differs front other

uiuquc inununogcmc sacchdndc-polypepudc conpigates, Ihr
exantple in a plurality of these. by at least one aspect. I'or
exantple, the unique immunogenic saccharide-polypeptide
cottjugate can differ by the saccharide or fragment thereof it
contains in that this can render the unique imnninogenic
saccharide-polypeptide conjugate unique, or by the poly-
pcptidc It con(aura, or both. In some Instances, unique
imnnutogentc saccharide-poiypeptnle coniugates, to be
unique, simply need noi be 100% identical

I'he tenn "partly mitiaated" 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.

Thc Icmt '*mohxular weight" can be a number avera c
nlolccUIBI weight oi a w OIght dvcriigc IuolccUIBI weight.

'I'he term "plurality" can mean two or more
'I'he tenn "subject" can refer to a human or an animal 'I he

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

stmcnire. For example, Sireprccoccas Rnecmcmac (S. pnea-
moaiiie) can con(ma sacctmndcs ut its surface strucuirc. The
saccharidcs can bc antigens that can induce mt Inumuie
response in host, such as an anintal or huntan Izor example,
13 cells cmt produce antibodies against a saccharide 'I'his

response can be a I'ell independent intmune response An
inunune response can be induced with full-length, native
form poiysaccharides, oiigosacchandes. or fragments
thcrcof. An inunune response can bc inducixi with full-
lcngth, native form capsular polysacchandes, or fragments
thereof. Other bacteria that can contain saccharides are
Ncisseric meaiagiii Jis (N mczzingiiiz/is), SU/anzac/la
Ca(cora (X enreri r c), and Haemrzphi/iis izzfluezzczic (H. in/In-
ensae),

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

scrolypc can rcfi:r lo Ihc type of a microorgiuusm detcrnuned
by its constituent anugens. The constituent antigens can be
ditTerent saccharides. such as ditTerent capsular polysaccha-
rides or iminunogenic fragments thereof. Some non-limiting
examples of .5'. Pacamo nuc serotypes can include. but are
not limited to I, 2. 3. 4. 5, 6A, 6B. 6C. 7F. 8, 9N, 9V. IOA,
11A, 12F, 14. 15A, 15B. 15C, 16F. 17F, 18C, 19F, 191k, 22F.
23F, 23A. 23B, 24F, 24B, 31. 33F, 34, 35F, 3SB. 38, mid
Serogroup 20 (compnsutg serotypes 20A and 20B).

13y conjugating a saccharide tn a polypeptide, the immune
response to the saccharide can be enhanced by inducing a'I'ell

dependent response. A saccharide alone may not stimu-
Late T cells because, fi&r example. a saccharide may not be
totaled onto Ihc Major Histocompatibility Complex (MHC)
ofantigen prcscntutg cilia. How ever, pcptidcs can be loudest
onto MHC. Thercforc. by conjugating a sacdtaridc Io a

polypeptide. the saccharide-polypeptide conjugate can then
be loaded onto the MII(L recognised by the 'I'ell, and
stinudnte a T cell respome. T cells can then stimulate a more
vigorous inunune response and also pmmote a more rapid
and long-lastuig inuminologic memory. Provtdcxt hcrcui arc
saccharide-polypc7uidc conlugates that can be usixi to
induce an inunune response, which can bc referred to as
intmunogenic saccharide-polypeptide conjugates. In soine
instances, the inumuioaenic sacclmride-polypeptide conju-
gates can provide imnnme protection against a saccharide or
organism containin the sacchandes. In other instance~. the
imnnutogentc saccharide-polypcptidc coniugatcs can be part
Ot II VBCCIIIC.

Compositions ot'accirdridc-Polypepudc Conlugatc
An immunogenic saccharide-polypeptide conjugate com-

position can be a sacclmride conju ated to a polypeptide An
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immunogcn&c sacchandc-poiypcptulc coniugalc compos&-
lion can be a capsuLar polysaccharide conjugated to a
polypepudc. An &mmunogenic saccharnlc-poiypepudc con-
jugate con&posit&on can be a capsular polysaccharide or
fragmeni of the capsular polysacchandeconjugalcd lo a

polypeptide. An imn&unogenic saccharide-pt&]33)eptide con-
jugate can comprise a saccharide antigen coupled to one or
more polypeptides An immunogeoic saccharide-polypep-
tide conjugate can comprise one unique saccharide Bnt&gen

coup]cd a polyp«pt&dc. An inununogcruc sacchandc-puly-
peptide conjugate can comprise two or more unique saccbs-
1100 an(&gens couple&I B po]3'p«'pllcic. A sacch&B1(lc ant&geo
cm& elicit an inlmune response.

A sdcchandc can bc from any baciena and I'ung& that can
incorporate saccharides Into their surface stn&cture I&or

example. saccharides can be from X pneiim&iniue I&urther

examples include saccharides from &V. menmgniC&3, S.

e itcrica„orff. infhienaue, A saccharide can be a fldl-length,
naive loon polymlci:ban&lib ollgosacclulnilc. 0& ll&tgnu:nls

thcrcof. A sacchandc c;m be in any form that &nduccs Bn
imnnulc rcsponsc. A sacchandc can be a capsular polysac-
charide or fragment thereof. A saccharide can be from a
subclass or serotype. Some non-limiting examples of sac-
charides from a X pmermruni »c serotype Include, but are not
linuted to I, 2, 3. 4, 5, 6A, 6il. 6( . 71'. 8, 9N, 9V, ] OA. 11A,
12F, 14, ISA. ISB, ]SC. 16F, 17F, 18C, 19F, 19A& 22F, 23F,
23A, 23I3, 24F, 24i3. 31. 331( 34, 351( 35B. 38, and
Serogroup 20. Serogroup 20 can comprise sen)type 20A and
serotype 20B X pne» mi&ni &re that can produce serotype 20A
polysaccharide can be identified by a mutated whaF allele as
compared to the intact whaF allele of S. prie»rnomue that can
produce scrotype 20B polysaccharide. TABLE I daxucls
chen&pi»y I«p«dt un&i poly'BB&:charlilc sf&Dc(urea ol va11006
5 pnenmimuie serotlpes. I&l()S IIA, lll3, ll(', ill&, lllh
and Ill& depict annotated the capsular polysaccharide (cps)
locus for various 68 pnt»muniire serotypes (l3entley et al
Cienet&c Analysis of the ('apsular Biosynthetic I ocus from
all 90 Pneumococcal Serotypes. P(og Gener 2(3): 31

(2006)).

I'Alii,l( I

Bxetuplu, 3 pn»»io»roe Polysa hs& de Se& types

Se&oty'pc Polysa chaudc Stmch&rc (Rcpcat I Btt&

'll u Sun& (I 4) u D GslpA (I 3& u D GalpA fl ]„

Soap acetanudo .6 d deox, D x, lo hexes 4 Blase

4) Il D cil p (I 3) 0 I R&«p (I I) n I, Rhap if I! 9 I Rh p (I ]„

u D (,I .p&l (I ti) 0 D (,I .p

: I-I!-D-C'IcAp-(I 4)qhD-Gl p-i I

"I-I)-Dmlsopxhe-(I I)-0-L-FncpNAc-(I "I-n-D-C&alpNAc-tl 4)-C-Galp2,3(SIP»i-i& ]„

41 P 0 Gl p 0 4) u L I o pl*Ac (I 'I) (' Soap i& ]»

0 I Po pN1. (I 2) 6 0 C)lcp.l

6A

6B

60

21 uD Galp (I 3) u D Gl p (I 'I) uLRlnp (I &ID lubt ol(S P«i
I uDG»lp (I 3) u D G&cp (I 3) uL Rl«ap (I 41

DR
br»i (S

P ],

21-0-D-Glum& 3)-(t-D-Glcp-(I 3)-n-L-lutap-(I 3&-D-R&b&tol-I) P ],

lb 6) nD G. Ip (I 3161 Rh:p21 (I 4) 6 DC)I p if I) I) DChipul (I
7 4

6 D (m&17 u DChipxl if 2)CI.Rhap

6

SN

41 II D Glcp Il 4) u D Gi&p i& 4) u D GlcAp (I 41 9 D Gl p (I I„,

41-n-D-Gl pN.A -(I 41-0-D-Gl pA-il 3)-0-D-Glcp-(I 3)-Il-Dodo&pxnc-(l~)SND-Gl p-11 ]„
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1AJ)j,j'. 3 -continued

10

Eacmplary 6'n aonorrme Pnlvaa cite»de Sciot)pca

Ser type Polyot char d» Stur tore (Repeat Un r)

93 4)-u-D-GlcpA-(I 3)-u-D-Glop-(I-3)-j)-D-3(artph(Ac-(I 41-J)-D-Glcp-(I 4)-u-D-( lcp-I I J,

2Ac (1 a%t
i,tc (t /)

4A. (6'r.) 2Ac i 3 ')
33.(4(i

19A Gvi))1

l

4)-Ga(RAc-J)-(i 3)-C'al-u-(1 2)-rthrtoi-3-PO4-SGalg-(I 3(-Caij)-il J„

3

Gait))l

1(A O,t.oi O-t.

l
2

3) 9 D (6 lp I I 4) Jl D ( I p fl C) u D CII p (I 4) u D Ch(p (I 3,

PO(-I-Slv eral

0v01 ond I

12F 4)-4-Dptt pNA -i( 3)+D-Ga(pic-(I 4(-j)-D-h(anpNAc (I

u D idalp uDGlp(1 2)uDG(cp

6) (I D Gl pic !I tl 9 D Gilp i) 41 (3 D Gl p (I 3„

4

9 D Galp

3) 9 D C: Ip I I 41 9 D ( I lr (I 3! u & Ip (I 2) J) D (6 Ip (I 4't J) D ( I op 4 p (I 3,

3

PO(-I-plvceinl
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1A)3),)'. ) -continued

12

Eacmpiar S pnemnomo& Pnlvss chuidc Seioupes

i)P« I'ol s. tn!d g) I (R p«ai L! n

ion
6) (I D GlcpNAc (I 3) (I D Galp (I 4! P D Gicp i I

I

n-D-Gilp-tl 2!-(3-DGilp-3-YOs— R

gu'= H

gna R = holu!e

Rotc On svcraec 70't'thc repcatu! uruts!s 0 t etvlatcd The s!tc nf tltc 0 rect)(st!on!s unknn n iiu!ssnn ct al

carbnhvdr Rcs Gug7) 162 111-116),airhougltcenlstcs man et a( Int'e t D!s i(963! 147 n!41-luv4suggcntcd

tlmt r s I nked to a cela rose mn etv

I C 6)+D-GlcpYAc-(I 3)+D-Grip-(I 4)+D-Glop-il )c

I

u D Gilp (I 2) (I D Gdp 3 POi— R

(i=*i lm

171 O.\.

d3)-L-Rhsp+Il 4)-D-Glcp+i1 31-D-Galp-rr-G 3)-L-Rimp-(I-il 4)-L-Rhap-n-(I 2)-D-A!tbnutol-I

PO4

4

and

P D Gulp

OAc

Dl I Rh:p fill 4) DC,lcp II(I 3) DCalp n(1 3) I Rt:p (1(1 41(.Rhrp n (I 2! D 1.lmii I I

POr

I

(I-D-Galp
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1A]3],]'. f -cunt(nned

14

Setotypc Polvaacclnndc Btnt tete (Repeat Uett)

16G u D Gl p
I

(41]3 D Glcp tl 41)(3 D Gulp tl 4) u D Gl p (I 3) u. L Rlnp il ]e

PO4 I el) etol

19A

) u I Rh tl v PO4 a-41() D Men( il 4) I) D(ll (I

3)-u-L-Rlt:t-I I 6-PO, -. 4)+D-MattNA -il 4)-!)-D-Gle-Il ]„

6( ]1-Ga(f

3)u DC( N(up G POt pl nGI p!I 6)((GI p (I I) flC(pn'G 3) f)CI p if ]a

POD OAcp up

l

(3 Galf

I O (cu,e

4

3)-u-D-C)cN.(cp-il POt 61-u-Clqt-(I 6(+Glop-(I 3)+Galf-il 3)+Glcp-(I ]

6 6

tt Glop

0 Acp up

4)(ID(lp((I 41()1 R(up(I 4)un(lpil 'l)nD(nit(I 1)el Rhp)I
3

uD(l.p
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1A]31,]'. I-continued

16

(er type

23F

nsem lar y»*,mro»roe Pol aa loo de Sero ea

Polyot thar d» Star tore (Repeat Uo r)

I Rlasr

I

3) f) D Gl p(1 4) f) DG»lp (I 4) f) L Rh.x& ll f

POa-I-alt»em)

I 1' Rhap (I 31 f' Golf(l 31 1'hrp (I 4) f) DolopA tl 3) 0 D G.au i)

33F 3) 0 D Galp (I 3) u D Galp (I 31 fl Dot(((1 3) f) DGI p (I sbf) D Gaff(1 ]„

2

I

u D Galp
O«oa

o) (;Irh 0 Ft ra 1 nfl 2) Rb Poa I ( a)f 11 (I 310;I I) I ]„

20 (.

3 ]3 OAoo-

4) 1) D Galp)(A (I 6) 13 D
('alf!I )) 13 DG) p (I 6113 D Gdrll ]&Rb (s Poa ],

Saccharides can be isolated ]born bacteria. Saccharides
can be isohsted from bactena and then conjugated to a
polypeptide to form a saccharide-polypeptide conjugate.
Any method for isolating the unconjugated polysaccharide
cml bc used. For example, a poiysaccharule serolype can be
grown in a soy-based me(hum. The uldividual polysaccha-
rides can then be purified by steps including centrifugarion,
precipitation, and ultra-filtrauon. Sec U.S. Patent Apphca-
uon Publication No. 2008/028638 tmd U.S. Pat. No. 5,847,
112. Other processes Ibr purifying polysacclmrides are
described in I.J 8 Pat Nos. 4,686,102; 4,242,501; 4,221,
906; 5 623 057, and 5 847.112 Alternatively oradditionally,
polysacchandes may be isolated simultaneously from more
than one serotype, which can produce a mixture of polysac-
chande serolypcs with Ihc dcsircd po]ysaccharidc already
combuled. Furtlmmlorer these isolated polymdcchandes can
bc sized by microfluidization. The polysacchandcs cml bc
sized in order to reduce viscosity in polysaccharide san)plea
and)or to improve filterability for conjugated sample A
saccharide-polypeptide conjugate can include a saccharide
or a fragment thereof which is at least partially embedded in
one or morc polypepu des. Thc one or morc polypep tides can
have one or more crosslulks. Thc at least partially embcddcd
saccharide or frag)neat thereof ctuh but nccx] nol bc, cuva-
lently bound to at least one of the polypeptides (vhen at least
partially embedded therein

Any of the X p»camo»rue strains ftlr isolatulg and puri-
fying thc polysaccharulcs as dcscribcd hereul can bc pro-
vided by either the CD(', United States or CCVC], C]othen-
burg Alternatively, mly of the polysaccharidcs described
herein can be isolated and purified fmm any source (e.go any
laboratory) ln wluch scrolypulg or other gmleuc sequenculg
is used to identiij the unique strain from which the poly-
saccharides are isolated and punlicd. A mnl of a strain of S.

p»e»»m»/ue can be seeded and then can be gn)wn overnight
on an agar piate. Asingle colony can be picked from this
plate and streaked onto a new agar plate for overnight
growth. This process can be repeated t]uee times to purify
the slraul bcforc a flask can be secdcd und uicubalcd. Ai'ier
allowln the seeded flask sufficient time for

growth,

the flask
contents can be imrvesled by cmltrii'ugutlon. Thc ccntni'u-
gallon product can bc resuspmldcd in u medium of aboul
20% glycerol and then can be dispensed into cryogenic vials

rc 'I'he cell hank cml be contained in the cryogenic vials. which
cml be stored at -70" C. until use. The cell bank o] the stmin
cml then be used for isolation and purification of the poly-
saccharidcs of that slrmn usulg a fennmltnllon process.

Polysacchandcb of a,5'. Pneumo»iae strain c(m be iso]alex]
ss and puniicd fiom a cell bank oi' strain. Thc strain can be

pmvided by either the ('DC, United States or (('U(],
Uothenburg, and then can be used to pmduce a cell bank as
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dcscnbmi above. Allcmauvely. strain cml bc provided by
any source fe.g., any laboratory) in which serotypin or
other gent:tli: sixilti:ni:hlg ls Use(I 10 RIL'Hilly lhc scloly'pc of
the strain. A vial of a cell bank can be produced as descnbed
dbot t: is US(xl to UIUCUIB(i: B fidSL whlCh IS BIIOWL(i 10 grow
overni ht. 'I'his culture ts used to seed a netv culture filr
fermentation in a fermenter The culture is allowed to yow
under the appropriate conditions for that strain After fer-
mentation„ the cells are inactivated and then are treated v. ith
deoxycho late to break open the cells and release the capsular 1(1

polysacchande. Subscqucntly, debus is removed by cen-
Infugauon. which ls followed by a dcplh Iilter step lluough
a 0 45 pm filter and the cell free broth is collected 'I he
pmduct is then purified and the polysaccharide size ts
determined. Quahty control tests are performed on the
product, such as a purity assay and confinnation of strain
inactivation (no growth after platin ). Any polysaccharides
descnbcd IN:rcul can bc isolated and purdied usulg tlus
method.

1'he saccharides or polysaccharides of the imention are 20

depolynlerized /sized) to a final range of 100-500 kDa
Saccharides that can be used in the saccharide-polypep-

tide conjugate can also be obtained from commercial
sources. For example. individual polysaccharide serotypes
can bc obtained in a powder form. These polymiccharides
can bc dissolved tn water mid incubated with a mih to
dissociate residual impurities. which can then be removed
by a nitration step I'he purified polysaccharides serotypes
can then be conjugated to a polypeptide.

A polypeptide ofan immunogenic sacclmride-polypeptide Nl

conjugate can be an oli opeptide. A polypeptide of can be a
cdrncr protein. A polypcplidc can be any polypcptnle llml
allows for conlu ation or couplulg of sacclmride alxl resuhs
in ihe display of thc conlugale or couphng m B way llml
induces a protective imnlune response against the saccha- Is
ride A polypeptide can be any polypeptide that allows filr
conjugation or coupling of a capsuLsr polysaccharide or
fragment of the capsular polysaccharide and can result in the
dispLay of the conjugate or couplin in a way that can induce
a protective inmulne response against the capsular polysac- zm
clnindc or fragment of the capsular polysacchandc. A poly-
pt:pl((It: cdn bc CRM(sz le(amis loxoid. a dlphlhcna toxold,
a choler» loxonl. pertussis toxoid, ulaclivaled or mulmn
pneumococcal ptleutnolysitt. pneutnococcal surface protein
A, pneumococcal adhesion protein A, pneunxlcoccal lipo-
pmtein PsaA. Cda peptidase group A or group 13 .zrrepz»-
cactus, a non-typable H. irz/i'uezizae P4 protein, a non-
typable H. ((zfluc»zae P6 protein. M czltzlrrizaiis usp.A. a
keyhole limpet haemocyanin (KLH), OMPC from tV. me»-
izzgirid/s, the purtficxt protein dcrivanvc of tuberculin /PPD),
pro(cut D from H i»/6(e» ae. PspA, or mly fragment Ihcrcof. 0

Thc polypcptldc can bc a polypcpiide ul whwh the toxul
activity of the polypeptide can be at least partially mitigated.
I(xamples of suitable polypeptides for use as in a sacchande-
polypeptide conjugate are described in U ) Pat No 8,808,
707 and can include: polylysine, polyglutamic acid,

11
polyaspartic acid. co-polvmers thereof. and mixed polymers

'

of these amino acids and others, e.g., serines. tlueonines. or
tyrosines, to confi:r desirable solubihly propcrlies on the
resultant loaded earner and conlugatc. A polypepudc can bc
a CRM„FI v ith 100% sequence homology with

sc

-continued
NNNEQAK LSVELEINFETRGKRGQDAi'(YEYMAQACAGNRVRRSVGSSLS

CINLDF(DVIRDKTKTKIESLKEHGPIKNKMSESPNKTVSEEKAKQYLEEF

HQTALEHPELSELKTVTGTNPVFAGIUIYAANAVNVAQVIDSETADNLEKT

TAALSILPGIGSVMGIADGAVHHNTEEIVAQSIALSSLMVAQAIPLVGEL

VDIGFAAYNFVESIINLFQVVHNSYNRPAYSPGHKTQPFLHDGYAVSNNT

VEDSIIRTGFQGESGHDIKITAENTPLPIAGVLLPTIPGKLDVNKSKTHI

SVNGRKIRMRCRAIDGDVTFCRPKSPVYVGNGVHANLHVAFHRSSSEKIH

SNEISSDSIGVLGYQKTVDHTKVNSKLSLPFEIKS

A polypeptide can be a ('RM«with at least 80'r'(z, ')0'ri,
95%, or 98!o sequence homology v ith SEQ ID NO; l. A
PolyPcPtldc can bc a modilied CRM»z as disclosed ul U.S.
patent application Ser. No. 14/329„758. A polypeptide can be
CRM,FI with non-natural mnino acnl substiluuons as dis-
closed in U.S. patent application Ser. No. 14/328.532.

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-
prcsscd while other properties, typically unnnmogclucity,
are maintained. As a class, bacterial toxins and derivatives
thcrcof can to be highly imnntnogenic. Polypcptl des derlvod
from bacterial toxins can be efi'ective at eliciting an inunuoe
response lo Fdccharnlcs of thc cont u dlc. Supe can be taken
ie g, by chemical and(or genetic means) to render the toxins
non-Hlxlc tultl saic lol ttthnhltslranon 10 niannndls.
I:xanlples of such bacterial toxin-derived polypeptides
v hich may currently conmlonly used In vaccine composi-
tions, and cml be used in the immunogenic saccharide-
polvpeptide conjugate described herein. include the diph-
thena and tetanus toxoids, and vanants lhcrcol'C.g., DT,

CRMlzz TT), cholera toxoid. pertussis toxoid. inactivated
01 nnltanl pnLUnlococcdl pnt:ltnlolysln, pncuniococcal SUI-

face protein A, pneumococcal adhesion pmtein A, pneumo-
coccal hpoprotcln PsaA. C5a pcptldase group A or group 8
s(rep(»cactus. non-typable H izzfluezzzae P4 protein. non-
typable H. myi»euzae P6 protein„M ca(arr/za/is uspA, key-
hole limpet haenlocymlin /KI,I I), OMPC from )1/. »(F»i»-
gzr(ths. the purified protein derivative of tuberculin (PPD),
protein D from/I i»flue» ae, PspA, or any fragment Ihereol.
Polypeptide fragments can be used to elicit a protective
imnnnlc rcsponsc against Ihc capsular polysacclrdride or
fragment of the capsular polysacchande of the imnnulogenic
saccharide-polyptplidc coniugalc. These fragments can
encompass I-helper epitopes

CRMtsz is a non-toxic mutant of diphtheria toxin with a
single amino acid substitution of Putamic acid for lycine at
posnion 52. with lheanuno acid sequmlcc

ol'SEQ

ID NO I)
GmlDVVDSSKSFVMENFSSYHGTKPGYVDSIQKGIQKPKSGTQGNYDDDN

KEFYSTDNKYDA(tGYSVDNENPLSGKAGGVVKVTYPGLTKVLALKVDNAE

(SEQ ID No. I)
GADDVVDSSKSFVMENFSSYHGTKPGYVDSIQKGIQKPKSGTQGNYDDDN

TIKKELGLSLTEPLMEQVGTEEFIKRFGDGASRVVLSLPFAEGSSSVEYI

NNNEQAK LSVELEINFETRGKRGQDAi'(YEYMAQACAGNRVRRSVGSSLS
KEFYSTDIiKYDAAGYSVDNENPLSGKltGGVVKVTYPGLTKVLALKVDNAE

CINLDF(DVIRDKTKTKIESLKEHGPIKNKMSESPNKTVSEEKAKQYLEEF
TIKKELGLSLTEPLMEQVGTEEFIKRFGDGltSRVVLSLPFAEGSSSVEYI
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20
-continued

HQTALEHPELSELKTVTGTNPVFAGANYAANAVNVAQVIDSETADNLEKT

TA'LSZLPGZGSVMGIADGAVHHNTEEIVAQSZALSSLMVAQAZPLVGEL

VDZGFAAYNFVESZZNLFQVVHNSYI'&RPAYSPGHKTQPPLHDGYWZSNNT

VEDSIIRTGFQGESGHDIKITAENTPLPIAGVLLPTIPGKLDVNKSKTHI

S'JNGRKIRMRCRAIDGDVTFCRPKSPVYVGNGVH&&NLHVAFHRSSSEKIH

SNEISSDSIGVLGYQKTVDHTKVNSFZ SLFFEIKS

CRM&v can bc from 68-69 kDa &n size. CRM, Fz can bc S8 4
kDa in size. ( RM&sz can be produced. isolated, and purified
fron& a cell bank. A vial from a ceil bank of CRM», can be
used to seed a new flask and allo&ved to ferment. 'the
fermentation culture can be centrifuged and the contents can
be harvested. clarified, and filtered using a 0.2 iun tilter The
filtrate can then be concentrated and diafiltered. The
CRM»z can be further punlicd by tiltraiion using mmro-
tubes or membranes of the appropriate pore si Te 'I'hen anion zo

exchange cluomatography can be used in Ihe isolation and
Punlicat&on ol'hc CRM,F&, wluch can bc fbllowcd by
ammonium sulphate precipitation, and another filtration
using a 0.45 Pm filter ('RM&vz can be further isolated and
purified from this product by hydmphobic interaction cluo-
matogrophy. after which CRM»z can be concentrated and
diafiltered into the desired buffer. A final step can be
lit&ration with 0.2 Iun lilter. The isolated and purified
CRMivz cdn bc SH&1'i:il dt —70 C. &&nt&l Usc nl coillilgdt&on
with a saccharide or polysaccharide Quality control tests &o

can performed on the isolated and purified ('RM»,
A polypeptide can be conjugated to an imnnutogenic

serotype I capsular polysaccharide. I'ragment thereof. or
combination thereof isolated from S. pve»mcvive. A poly-
pepndc can be conlugatcd lo an inununogemc serolype 2 1&

capsular polysacchandc, fragment Ihcrimli or combu&at&on
thcrcof isolated from S. paev iv »vive. A polypLT&t&dc can be
conjugated R& an»1&n&unogei&ic serotype 3 capsular polysac-
charide. frag&Dent thereof, or combination thereof isolated
from S. p ieumcmv e. A polypeptide can be conjugated to on do

inununogenic serotype 4 capsular polysaccharide. fragment
thereof; or comb&nauon thcrcof isolatcil from 5 pvevvio-
vior. A polypept&dc can bc conlugatcd Io an &nununogmuc
scrotypc 6 capsular polysacchori&LL frdgmm&1 thcreol; or
combination thereof isolated from 5 pvev»zcvive. A poly-
peptide ca&t be conjugated to an iminunogenic serotype 6A
capsular polysaccharide, fragment thereof, or combination
thereof isolated from S. p»evmcvivc. A polypeptide can be
conjugated to an &aununogcn&c scrotype 6B capsular poly-
saccharide. frag&neat thcrcof, or combmation thereof &so- o

lated lbom S. pveiimcmoe. A polypLTHide can bc contu dtcd
to an in&muno enic serotype (i('apsular polysacchande,
fra n&ent thereof, or con&bination thereof isolated from Si

pvemiic&ace. A polypeptide can be conjugated to on inunu-
nogenic semtype 7F capsular polysaccharide. fragment &.

thereof; or comb&nauon thcrcof isolatcil from 5 pvevvio-
vior. A polypept&dc can bc conlugatcd Io an &nununogmuc
scrotypc 8 capsular polysacchori&LL frdgmm&1 thcreol; or
combination thereof isolated from 5 pvev»zcvive. A poly-
peptide can be conjugated to an iminunogenic serotype 9N ii&

capsular polysaccharide, fragment thereof, or combination
thereof isolated from S. p»evmcvivc. A polypeptide can be
conjugated to an unmunogenic scrotypc 9M capsular poly-
saccharide. frag&neat thcrcof, or combmation thereof &so-

lated lbom S. pveiimcmoe. ApolypLTHide can bc contu dtcd ss
to an in&muno enic serotype 10A capsular polysacchande,
fra n&ent thereof, or con&bination thereof isolated from Si

pveivvovi dr. A polypcpude can bc conlugatixl Io an &mmu-

nogenic serotype IIA capsular polysaccharide, fragment
thereof, or combination thereof isolated from,'i. pneuma-
izive A polypeptide can be conjugated to an immunogenic
serotype 12F capsular polysaccharide„ fmgment thereof. or
coinbination thereof isolated from S. pvevviomve. A poly-
pcpt&dc can bc contugatcxt to an &nununogciuc scrotypc 14

capsular polysacchandc. Ibagmcnt thereof; or combine&&on
thereof isolated fmm 5 p»earn«vive A polypept&de can be
conjugated to an imn&unogenic serotype I SA capsular poly-
saccharide, fragn&ent &herc»&f, or combination thereof iso-
lated from S, pve»vie&»ve, A polypeptide can be conjugated
to an imnnmogenic serotype ISB capsular polysaccharide,
fragment thcrcol; or combu&ation thcrcof isolated from S.

pveivvovi dr. A polypcpude can bc conlugatixl Io an &mmu-

nogenic semtype IS('apsular polysaccharide, fragment
thereof, or combination thereof isolated from,'i. pneuma-
izive A polypeptide can be conjugated to an immunogenic
serotype IGF capsular polysaccharide„ fmgment thereof. or
coinbination thereof isolated from S. pvevviomve. A poly-
pcpt&dc can bc conlugatcd to m& immunogen&c scrotypc 17F
capsular polysacchandc. Ibagmcnt thereof; or combine&&on
thereof isolated fmm 5 p»earn«vive A polypept&de can be
conjugated to an imn&unogenic serotype 18('apsular poly-
saccharide, fragn&ent &herc»&f, or combination thereof iso-
lated from S, pve»vie&»ve, A polypeptide can be conjugated
to an imnnmogenic serotype 19A capsular polysaccharide,
fragment thcrcol; or combu&ation thcrcof isolated from S.

pveivvovi dr. A polypcpude can bc conlugatixl Io an &mmu-

nogenic serotype 191& capsular polysaccharide, fragment
thereof, or combination thereof isolated from,'i. pneuma-
izive A polypeptide can be conjugated to an immunogenic
serotype 20A capsular polysaccharide. fragment thereof. or
coinbination thereof isolated from S. pvevviomve. A poly-
pcpt&dc can bc conjugatcil to dn immunogcn&c serotype 20B
capsular polysacchandc. Ibagmcnt thereof; or combine&&on
thereof isola(cd from S. piieimiovioc. A polypepudc can be
conjugated to an immunogenic serotype 221& capsular poly-
saccharide, fragn&ent &herc»&f, or combination thereof iso-
lated from S, pve»vie&»ve, A polypeptide can be conjugated
to an immunogenic serotype 23A capsular polysaccharide or
fragment thereof'isola&cd from S. pvdvmvvive. A polypcp-
t&dc can bc conjugated to;m &nm&unogen&c scrotypc 23B
capsular polysaccharnlc. fragment thcrcol', or combinat&on
thereof isolated fmm 5 p»evi»&&vive. A polypeptide can be
co»jugated to an in&nnmogenic serotype 231& capsular poly-
saccharide. fragment thereof, or combination thereof iso-
Lated from S. pvem»oi»iie, A polypeptide can be conjugated
to an unmunogcnic scrotypc 24F capsular polysacchandc,
fragment thercol; or combination thereof isolated from S.

izzze&zzvcvi ve. A polypcptnlc can bc conjugatcxt to an immu-
nogenic semtype 24B capsular polysaccharide, fragn&ent
thereof, or combination thereof isolated from 5 imevm«-
mvc. A polypeptide can be conjugated to on immunogenic
serotype 31 capsular polysaccharide. fra ment thereof. or
coiubmdtion Ihcrcx&f &solotixl Ibom S pveiimcmve. A poly-
pc7&tide con be contugated to m& immunogcn&c scrotypc 33F
capsular polysaccharnlc. fragment thcrcol', or combinat&on
thereof isolated fmm 5 p»evi»&&vive. A polypeptide can be
co&ljugated to an immu&tooenic serotype 34 capsular poly-
saccharide. fragment thereof, or combination thereof iso-
Lated from S. pvem»oi»iie, A polypeptide can be conjugated
to an unmunogcnic scrotypc 3SF capsular polysacchandc,
fragment thercol; or combination thereof isolated from S.

izzze&zzvcvi ve. A polypcptnlc can bc conjugatcxt to an immu-
nogenic semtype 3SB capsular polysaccharide, fragn&ent
thereof, or combination thereof isolated from 5 imevm«-
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viue. A polypept&dc can bc conlugalcd lo an &nununogmuc
serotype 38 capsular polysaccharide. fragment thereof, or
combination thereof isolated from 5 pvuzzznuviuu

In some embodiments. ('RM»7 can be co»jugated tn an
imnumogenic serotype I capsular polysaccharide. fmgment
thereof, or combination thereof isolated from S. pnemno-
niue. CRM&9 can bc conlugalcd to an nnmunogcnic scro-
typc 2 capsular polysaccharnle. fragment thereof. or cum-
bination thereof isolated fron& 5 pnuuuzuviuu CRM,97 can
be conjugated to an immunogenic sen&type 3 capsular poly-
saccharide. fragn&ent thereof, or combination thereof iso-
lated from S pveumumue CRM«, can be conjugared to an
inununogen&c serotype 4 capsular polysaccharide. fragment
thereol; or comb&nauon thcrcof &solatcrl from 5 pveunzo-
viue. CRM&97 can bc conlugated lo an &mmuno enic sero-
type 5 capsular polysaccharide, fragment thereof. or cnnt-
bination thereof isolated from 5 pneuzrvzviz&e CRM&97 can
be conjunated to an in&munogenic serotype 6A capsular
polysaccharide„ fragment thereof. or combination thereof
isoLsted from 5 pncurnomue CRM&97 can be conjugared to
an immunogemc scrotypc 6B capsular polysacchandc. frag-
ment lhcreol: or comb&nanon thcrcof isolalcrl Irom 5 pveu-
zuvviue ('RM,97 can be conjugated to an inununogenic
serotype 6('apsular polysaccharide, fnsgment thereof. or
combination thereof isolated from 5 pveuzuvnirre. CRM,97
can be conjugated to an inununo enic serotype 7F capsular
polysacchande, fra ment thereof, or combination rhereof
isola&cd Irom S. pneun&u&ziue. CRM&97 cau bc co»fu anxi lo
an mununogcn&c scrotypc 8 capsular polysaccharirlc, frag-
ment thereof. or combination thereof isolated from 5 pzzen-
mz&nine ( RM»77 call be conjugated to an inlmunogenic
serotype 9N capsular polysaccharide, frag&uent thereof, or
combination thereof isolated from S. pneumvmue. CRM&97
can be conjugated to an immuno enic serotype 9V capsuLar
polysacchandc, fragment thereol, ur combination ther&mf
isolated from S. pvemvuviuc CRM, 97 can be contugatcxl to
an inununogmuc scrotypc IOA capsular polysacchande,
fra n&ent thereof, or con&bination thereof isolated from 5
pmevvruvi&ze. ('RM»7 can be conjugated to an immunogenic
serotype 11A capsular polysaccharide. fragment thereof. or
con&bination thereof isoLsted from 5 przenmo&&rue. ('RM&97
ca+bc conlugated to au &numu&ogenm serolype 12F capsular
polysacchande, fragment thcrcof, or combinalion thereof
isola&cd Irom S. pneun&o&ziue. CRM, 97 cm& bc conlu alcxI to
an immunogen&c serotype 14 capsular polysaccharide, frag-
ment thereof. or combination thereof isolated from 5 pzzen-
mvmue. CRM»7 can be co»ju ated to an immunogenic
serotype ISA capsular polysaccharide, frs ment thereof. or
combu&at&on Ihcrcof isolated from S. pneruuoni rze. CRM&97
cm& be conlugat&xl to an &nmtunogenm serolype I SB capsular
polysacchandc, fragment thereol, ur combination ther&mf
isolated from 5 pvezzmvzziue ('RM&y caa be conjugated to
an immunogenic serotyT&e 15('apsular polysacchande,
fragment thereof. or combination thereof isolated from 5
pvelz&zzon&ue. CRM&97 can be conjugated to an immunogenic
scrotype 16F capsular polysacchandc, fragment 11&&xc&1f. or
comburalion thcrcof from S. pneumoniue. CRM»7 cm& bc
conjugated lo an unnn&nogcn&c scrolypc 17F capsular poly-
saccharide. frag&neat thereof, or combination thereof iso-
lated from 5 pzzeumuniue ( RM&97 can be conjugated to an
imnumogenic serotype 18C capsular polysaccharide, frag-
ment thereof. or combination thereof isoLsted from S, pneu-
vzoviue. CRM&97 can be conlugatcd lo m»nmtunogeulc
scrolype 19A capsular polysacchandc, fragment lhercx&f. or
combu&at&on Ihcrcof isolated from S. pneruuoni rze. CRM,97
cm& be conjugated to an immunogenic serotype 191'apsular
polysacchande, fragn&ent thereof, or combination thereof

isolated Iiom S. pneuvzoviue. CRM,97 can be conjugated to
an imn&unogenic semtype 20A capsular polysaccharide,
fragment thereof, or combination thereof &solated fro&n 5
pm uzuvniue (IRM», call be conjugated to an imrrlur&cger&ic

serotype 20B capsular polysaccharide. fragment thereof. or
co&ttb&nation thereof isoLsted from S. pneumomue, CRM&97
can bc co+tug&aevi lo an imnn&nogenic scrotypc 22F capsular
polysacchandc. fragment Ihcrcol, or comb&nal&on thereof
isolated fmm Si. pvenmuviue. ('RM»7 can be c&mjugated to

&n an immunogenic sero&13&e 23A capsular polysaccharide,
fragment thereof, or combination thereof &solated fn&m 5
pzzezz&zzuzz&ue. CRM&97 can be conjugated to an immunogenic
serotype 23B capsular polysaccharide. fragment thereof. or
co&ttb&nation thcrcof isola&cd Ibom,S'. p&zeu&voniue CRM&97
can bc conlugatcd to an immunoge&uc scrotypc 23F capsular
polysaccharide, fragment thereof, or combinat&on thereof
isolated fmm 5 pnevvumi&ze CRM&97 can be conjugated to
an imn&unogenic serorype 241& capsular polysaccharide,
fragment thereof. or combination thereof isolated from S.

&o pzzeuzz&O&2&ue. CRM&97 can be conju atedto an imnn&nogenic
scrolypc 24B capsular polysacchandc, Ibagment thcreol; or
combrnation ther&x&f isolated from S. pvcun&omue. CRM»7
can be conjugated to an inlmunogen&c serotype 31 capsular
polysaccharide, fragment thereof, or combination thereof
isolated fmm Si. pvenmuviue. ('RM&97 can be c&mjugated to
an inurn&nogenic serotype 33F capsular polysaccharide,
fragment thereof, or combination thereof Isolated from 5
pnr rnnoni ue. CRM&97 can bc conjugated lo tu»nmtunoge&uc
serolypc 34 ct&paula& polvsacchar&rhb Irag&t&eul Ihe&coij ol

&o combination thereof isolated front Si pzzeumuniue ('RM»7
can be conjugated to an imn&unogenic serotype 361'apsular
polysaccharide, fragment thereof, or combinat&on thereof
isolated from 5 pnemz&v&zine. CRM&97 can be conjugated to
an immunogenic serotype 36B capsular polysaccharide,

&s fragment thercol; or combination thereof &solated from S.

pnerzmoni ue. CRM„97 can be conjugated lo m& inununogc&uc
scrolypc 38 capsular polysacclramdc, I'ragmcnl thcrcoi; or
comb»a&ion thereof isolated front 5 Imeumrzviue

In h&rther embodiments, any of the saccharides as
so described herein can be conjugated to any polypeptides

described herein. Any of the immunogenic saccharide-poly-
pc7&tide conlugatcs desvnbed i»re&n cau bc molatcd and
puniied.
Methods of Conlugatu&g a Sacchande and Polypcptnle to
Produce a Saccharide-Polypepr&de ('onlugate

'I'he 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 inununo-
gcnic fragment thereof. A capsular polysaccharulc or frag-

c maul ol Ihc capsular polysaccharide can bc cont ugated lo Ihe
polypcptrdc by chcnncal or b&ological synthesis

I or exa&nple, the capsular polysacchande or inlmuno-
genic fragment thereof can be chemically activated and then
reacted vvith the polypeptide. For example. capsular poly-

19 saccharides or fragments of the capsular polysaccharides can
bc rcactcd w&lh e&ther ammo&m& or diamu&octlmnc to gcncr-
ale a frcc terminal amu&o group. Thc am&no group can then
bc rcaclcd w rth an excess ol'd&succ&nunidyl ester of adip&c
acid, which can introduce an active succininm&dyl ester

ro gmup 1'his can then be reacted to a free amino group on the
polypeptide to form covalent amide bonds

A polysaccharide and polypeptide can be conjugated
us&ng I-cyano-dunethylamu&opyriduuum tetrailuoroborale
(CDAP) chenustry. CDAP can bc used lo activate a broad

ss range of aculic, neutral, m&d other classes of polysaccha-
rides, which can then be derivatixed with diam&nes. dihy-
draxides or other functional roups in preparation for cou-
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pling Io protcu&s. In CDAP, thc cynanylating reagm&I
I-cyano-dimethylaminopyudinium tetrafluorobnnste can be
used tbr the synthesis of polysaccharide-pm&cia conjugates.
'I'he cyanilation reaction can be perforined under relatively
mild conditions. winch can avoid hydrolysis of the alkaline
sensitive polysaccharides. This synthesis can nliov. for
d&rect coupling to a carncr. Thc polysacchaudc can be
solubilizcd in water or a aalu&c solution. CDAP can be
dissolved in acetonitrile and can be added immediately to
the polysaccharide solution 1'he Cl)AP can reacts with the in

hydroxyl groups of the polysaccharide to fi&rm a cyanate
ester. This cyanate ester can be highly reactive. w:hich can
result in an activated polysaccharide. This can be done at a
pH of 9-10. Aflcr this act&vauon stop. Ihc polypeptide can bc
added. Amu&o groups of lysinc of a polypeptide can react
with the activated polysaccharide to fi&rm an isourea cnva-
lent link '11&is conjugation step can occur under mildly
alkaline conditions, such as a pl I of 7-9. In some case~, there
can be a stron pH dependence on the epsilon nmines of
lysine to form a stable 0-alkyl-isourea linl age. Afler the &o

cooping ri:act&on, B la&gc cxcc'ss of Bn Baunt&-ciu&IBB»ng

reagent such as glycu&e can then be added to quench the
residual activated fi&nctional groups 'I'he ('l)AP activation
cm& take only a few minutes and conjugation can be con&-

pleted in a few hours The conjugate can then be passed
tluough a gel permeat&on column to remove unreacted
polypeptide and res&dual reagents.

In some embodiments. CDAP can bc made up at 100
mg/ml in aceton&tnlc and stored ai —20'. Ibr up Io
month. ('DAP can be slowly pipetted intn a vortexed snlu- &o

tion ofpnlysacchande &n water (rapid addition nfthe 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. n large
molar cxccss of a 0 S M hcxancdiamu&c soluuon m cithcr 0 I &s

M so&hum borate at pH 9.3 or 0.75 Ivi HEPES at pH 7.5. can
be added. Thc reaction nnxture can bc allowed to stand
overni ht at 4" (', can be desalted on either a P-6 D(i or a
P-6 cartridge, can be equilibrated with saline and then can be
further dialyzed into saline The extent ofderivntizntion v ith so
hexanediamine can be determined using a TNBS assay for
pnmary tunines, absorbm&ce can bc measured at 366 iun,
using m& cxt&nct&on cocllic&m&t of 11000 M '. Polysaccharide
concenu Btions can bc dctenn&ncd as desvnbcd by Monsigny
et al . using the corresponding polysaccharide as the stan-
dard

In some embodiments. polysaccharide can be solubilized
in saline at 10 &ngvml. At &W. CDAP (100 mg/ml in
acctonitnle) can be added (I mg CDAP&mg polysacchandc)
wlnle vortex&ng. At 30 s, 0.2 M TEA can beaddcd (10 pl/mg o

polysacchandc) to rn&sc the pH. At 2.S mu& the pH can be
readjusted to the couphng pi I and the a&nine or hydrazide
reagent or the polypept&de can be added, in the appn&priate
bufl'er. Afler an overnight reaction. the solution can be
dialyzed and/or desalted on a P6DCi column. Polysaccharide»
polypeptide conlugatcs can be fract&ousted on m& S400HR
col unu&, whuh can bc cqu&1&bra&cd with cithcr aalu&c or PBS.
HPLC can be performed on HPLC s&zc cxclus&on columns
using a V&stere 626 pun&p, monitored at 280 nm and w&th a
refractive index detector. Samples can be tiltered befnre io
clm&matography usin a Millex Ultrafree MC device.

In son&e embodiments. for low pH coupling,, amines on
polypepudc can be funct&onal&zcd wid& hydraznles usu&g the
tw o step method as lol lowe. F&vc mg OI polypcptnlc at 12 5

mg/ml in 0.19 M HEPES, 2.5 mM EDTA, pH 73 can be ss
iodoacetylated by the add&tion of a 15-fold molar excess of
SIA mer n&oles of polypeptide After 2 h reaction in the

dark, the sulu&&on cm& bc dcsahcd on a IxiS cm PGDO
cohunn, can be equilibrated ivith 2 mM Miok 0 2 M Na('I,
pll 5.9 and the vnid volume fractions, which can be con-
centrated with a Centricon 50 device I)'I'PI I (30 pl) at 0 I

M in water. can be reduced to 3-mercapto-pmpionyl hydraz-
ide by addition of 25 pl 0.1 M TCEP in water. and can then
bc added to the iodoacctylatcd polypept&dc w&th a pH that
can bc adlusted to about 5. After a 2 h rcacuon, reagent cm&

be ren&oved by desalting a ain and concentmting with a
('entncon 50 device to 10 n&g&ml 'I'NBS can be used to
determined munber of hydrazide per n&oles of polypeptide
To couple the hydrazide-derivatized polypeptide. 3 mg of
polysaccharide at 10 mg/ml in saline can be activated by the
add&tion of IS pl CDAP at 100 mg/ml u& acctonitrilc.
followed 30 s later by 30 pl of 0.2 M TEA. At 2.5 min, thc
pl I can be reduced to 5 5 by the addition of 100 pl I M Ml i),
pl I 5 5 and tbe activated polysaccharide can be added to 3 8

mg of the polypeptide-hydrazide After an overnight reac-
tion at 4'., the reaction can be quenched by the addition
of 50 gl I M ethanolamine. The solution can be applied to
an S400HR colunu&, winch can bc cqu&hbratcd w&th PBS,
and thc voul volume Ibacuons cm& bc pooled. Stcnlc Iihra-
tion can be done by passaae through a M&llex (iB 0.2 pm
filter.

In son&e embndiments, ('l)AP can be used to conjugate a
polysaccharide and CRM&77 The polysaccharide (10 mg)
can be dissolved in 1.0 mL of O. I M sodium borate bufl'er pH
9.0 and can bc actuated by add&t&on of SO I&l of a solut&on
ol CDAP d&ssolvcil u& Bci:Ionixw Btcr (6.4). h&ln&ixhatc'IY, &hc

pll can be adjusted and maintained at ') 0 by continuous
dmpwise addition of a 0 I M NaOI I solution 1'he mixture
can be stirred tbr 5 n&in and then a vnlume of I 4 mi. of 0.05
M HCI can be added. stirred for a while and then lefl to rest
dunng I'/ min more. The mixture can be mspidly passed
tluough a PD-10 colunu& cquilibratcd in 0 I M sodium
b&carbonate bufli:r pH 8.3. An aliquot ol'lus can bc used Io
ilclcrnunc c)'an&in: cali:& fonuBI&on Burl Ihc rest of fl&i: p&i:pa-
mtion can be in&mediately used for coupling purposes
Polypeptide (15 mg) can be dissolved in I 0 n&I. of 0.1 M
NaHCO& bufler pH 8.3 and added to the act&vated polysac-
charide solution. The mixture can be gently stirred during 8
h at room tempcraturc. A & olumc of 1.0 mL 0 I M Tns-HCI
bulfcr pH 8.6 can bc add&xt Io block any remai&ung acuva-
t&on s&tcs on the unreacted polysacchandc and &ncubatod
dunng I h more 'Ihe final solut&on can be lyophilized and
stored until used for the purification procedure 1'he progress
of the conjugation can be analyzed by high-performance size
exclusion ciu omato raphy (HPSEC) usia a Zorbax CiF-250
colunm and mo&utorcd at 280 nm and 210 iun. For example,
ahquots of thc reaction nuxturc can be taken at 10 nun and
at cvcry hour up Io 4 h. Thc colunm can bc cqu&1&bratcd in
0 025 M phosphate bufl'er pl I 7 0 supplen&ented with 0 13 M
NaCI and be calibrated with the following proteins thyn&-
globulin (GG9 kDa), ferritin (440 kDB), cataksse (232 kDB),
aldolase (158 kDa). BSA (67 kDa). ovalbumin (431 Da), and
nbonuclcasc (13.7 kDa). Thc void volume can bc detcr-
m&ncd w&th Blue dextran. Samples (10 pl nl&quot&) can bc
inlcctcd into thc colunu& and a flow rate of 0.5 mL/min can
be used. Prior and after the analys&s the column can be
v ashed &vith the equilibration butTer I'he conlugation reac-
tion progress (%) can be measured by comparin the con-
ju ate peak area related to the free protein peak area using
dctixt&on at wavelength 280 nm according to Ihe Ihllowu&g
equal&on: (conjugate peak Brea/(conjugale peak arca+Ircc
proto&n peak arcs))x100.

In son&e embndiments, the polysaccharide can be acti-
vated via Cl)AP chemistry in a (:l)AP solution 'I'he poly-
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sacchandc can bc mixed wi(h CDAP solution, winch can
then be incubated at the appropriate temperature for poly-
saccharide activation. A calcula(cd tunount of CRM»l can
be added to the activated polysaccharides 1'he reaction can
then be quenched using glycinc or any o(her suitable
quenching reagent 'I he conjugation reaction mixture can be
filtered, diahltered, and concentrated for the polysacchande-
( I(M»t conju ates 'the polysaccharide-('RM»1 conju-
gates can then be punfied by gel filtmstion chromatography.

) I I

Thc fractiotts conte inuig the polysaccliarnle-CRM, cl con) u-

ates can be pooled„concentrated, and then filtered tluough
0.2 Itm Iilter. The produc( can be s(ored at 2-g'.
As another example, the capsular polysaccharide or

immunogmlm Iragmcnt Ihcreol can Bclivalcd by pcnodlltc
oxidation. Sodiunl periodate oxidizes diols (two adjacent
carbons tvith hydmxyl groups) can be converted into alde-
hydes ((') and in the process breaks (I~C bonds. 'I'hus,

depending upon the stnicture, periodate activation can frag-
meni a capsular polysaccharnle or inununogmuc fragmml( lo
thereof and open the ring stnictures of su ars. When the diol
is withul a nng, thc nng sugar can be opened possibly
el(crine the polysaccharide conformation When the dlnl ls
in a glycerol or nbitol side clmul. the side chain can
disappear. 'I he reactive aldehyde gmups can then cmldense
w i(h free anuno groups on flm polypcplide in Ihe presence of
sodiunl cyanoborohydride to form a stable secondary anune.
( 'ondensation of the aldehyde with the epsilon amino group
on lysule can bc u slow process andean (akc a fcw days. Thc
It:nlahullg aldchvdc groitps can Ihc'n bc qltcllchcd ltslllg
sodium borohydridc. wluch ctm convert Them back to
hydroxyls.

Another exmnple of coupling a pol)peptide to a polysac-
charide is based on thioether bonding of polysaccharides
activated with 2-iminothiolane (2-IT). or alternatively, with
cysiaminc. to bromoacc(yla(cd polypcpfides such as Ic(anus
toxoid.

Scltcatattc I

V: BIT1(V''S— CHO — NuaCI PS — VH

(H)

PS — NH NIT ( I

PS — NH — CIVH 'CI
)
— !('0 ); — SH

(HI)

PS — CHO
VaBH (.'N a.

XIct aptcethaaci

PS — VH — CO — (('ITih — SH

(Ivl
0 sc

PROT — NH, — VHS — CO — (Hi — B

PROT — NH — CO — CH — Bt

F
H 'Y

PRO I — NH — CO — CH) — S — (CH1),— ('(NH Cl )
— NH — PS

ss
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-continued

HI I I V
PRO( — VTI — CO— ('H — S — (('H )

— V'IT — PS

I'he above Schematic I represents end-point coupling of
polysaccharides (PS) to proteins (PRO'I') through thioether
bond. (A) Amination of polysacclmride tluough reducing
terminal usin anunonium chloride in the presence of cya-
noborohydride ion. (B) Tlfiolation of aminated polysaccha-
ndc (I) with 2-iminothiolmle (2-IT) (C) Altemativc Ihiola-
tlotl Of pol)'SBCChalldt: lhrougll rcxhlC(lvc Blllllltl(loll Wl(h
cystamine with concomitant cleavage of disullide bond. (I))
13mmoacetylation of anlino groups of protein using N-hy-
droxysuccimidyl bromoacetate. (E) Couplin ofpolysaccha-
ride derivatized with 2-IT (II) to bromoacetylated protein
(IV). (F) Alternative coupling of polysaccharide derivatized
with cystanunc (III) to bromocacetylatcd protcui (IV).

As another cxlunple, thc unmunogcnic saccharide-poly-
peptide conjugate can be produced using bactena. such as
Eschar)ihiu cali (R Ioli'I I'he immunogenic saccliafide-
polypeptide can comprise the capsular polysaccharide at
least partially embedded in the polypeptide. The imnumo-
genic saccharide-polypeptide can comprise the capsular
polysaccharxic chemically cross-linked to thc polypcptule.
Thc inuuunogenic saccharide-polypeptide can comprise thc
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 pueittuouiae can be conjugated to a polypeptide by
chemical or bioio ical synthesis. One sacclmride can be
conjugated Io onc polypiptidc. Two or morc sacchandcs cml
bc conjugated (o onc polypcptidc. Thc saccharalcs can be
the same semtype. 'I'he sacchandes can be ditTerent sea)-
types. One capsular polysaccharide or imiuuilogenic trag-
ment thereof can be conjugated to one polypeptide. Two or
more capsular polysaccharides or fra ments thereof can be
conjugated to one polypeptide. The capsular polysaccha-
ndcs or Ibagmcnts Ihcreol'an bc the atone sero(ype. Thc
capsular polysacclmridcs or fragnu:nts thcreol'ml be dilt
ferent serotypes.

After conjugation, the polysaccharide polypeptide conju-
gate can be purified. For example„difl'erent chromatographic
stmtegies can be used to purify a polysaccharide-polypep-
tide con)u ate: SEC (using a colunul packed with Sepharose
CL-6B). a combinauon of ion-exchange chromatography
(DEAE-Scpharosc) can be followed by HPSEC (Scphamse
('1,-613 and hydrophobic intemction chrontatoglaphy (I IIC)
(column packed lvith Sephadex 111-20) I'or I IPSI!('uri-
fication on a Sepharose ('1,-6i3 column. an amount of 4 0 mg
of the lyoplfilized mixnlre containin the polysaccharide
polypeptide coifi(ugate. free polysacchande and free poly-
pc))tide, can bc dissolvlxi ul 0.1 M formic i»id bufli:r
(anunoimuu salt) pH 6.0 mid can be applied Io Ihc colunul
(60 cmx4.0 cm) equilibrated with the same buffer, at a flow
of 0.5 ml,ltnin Isocratic elution can be performed tvith the
buffer, and the process can be continuously monitored using,
a difl'erential refractometric detector. Fractions can be col-
lected. can be Iyophifiz&. Bnd can be used for further
analysis. For the second s(ra(egy, an amount ol'4.0 mg of Ihe
lyophilizcd reaction mu lure can bc dissolved ui 500 HL of
0 I M phosphate-butTered saline (PI3S) pl I 7 0 and can be
applied to the I)l!Al!-Sepharose colunln, previously equili-
brated in the sante buiTer 'lhe pass-through of the column
can be collected and after washing with the buffer, elution
can be performed using a gradient (0.26-1.0 M) ofNBCI. The
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prcscncc of thc polysaccharide can bc mlalyzcd m each
fraction by the Phenol sulfuric technique 11&e eluted frac-
tions can be pooled, can be lyophilized. can be resuspended
in 0 I M an&mon&um formate buffer pl I Cl 0, and can be
applied to a Sephamse CL-6B colunm. Fractions of 5 mL
can be collected, can be dialyzed. can be lyophilized. and
cm& bc analyzed for proteu& Bnd carbohydralc conlenls. In a
tlnrd chromatograph&c approach, tm amount ol 4.0 mg of the
lyophilized reaction mixture can be dissolved in I 0 m[, of
distilled ivater and applied to a column packed with Seph- &0

adex 1.11-20 previously equ&librated with distilled water, at
a tiotv rate of 0.5 mL/nun. Elution can be performed
isocratically w&th distilled water. and the process can be
monitored as doser&best above. Fracas&ons can be collect&ah
can be lyopluhzed. Bud ctm bc used for further analys&s.

I'urthennore, 'click'hemistry can be used to conjugate a
saccharide ivith a polypeptide as disclosed in IJ.S. Pat. No.
R753,645 and in I iu et al, 'I'owards the next generat&on of
biomedicines by site selective conjugation. C/iem. Sac. Rev.,
201(i, 45, 1691. 'Click* chemistry can be used to conlugate Io
nxxllilcd CRM&vl or CRM& I w&lh non-nah&IBJ Bnuni! Bculs
to polysdccluiridcs
PharnnlcL'litic,'ll ( omposit&ons

1'he saccharide-polypeptide conj Ugares described herein
cm& be in the form of a pharmaceutical composition 1he
saccharide-polypeptide conjugates described herein can be
in the fbrm of a phamlaceutical composition in unit dose
form. Thc sacchunde-polypepl&dc conjugates descnbed
hcrmn can be iu the I'onn of a vaccine. A phanuaccutical
conlpositlon can conlp&1sc Bn hunllulogcnlc sacchandc- 31!

polypeptide conjugate A pharmaceutical composition can
comprise an &mn&unogenic capsular polysaccharide-poly-
peptide conlugate. A pharmaceutical composition can be in
unit dose form and can comprise an immunogenic capsuLar
polysdcchandc-polypcpude contugatc. A pharmaceutical ls
compos&hon cau compnse m& inuuunogcruc sacchandc-
polv'pr:phdr'OBIUgah: whc&LB& lhc capsulal polvsulccharulc
or immunogenic fragment thereof of the saccharide-poly-
peptide conjugate can be one serotype In another embodi-
ment, a pharmaceutical composition can comprise an inunu- do

nogenic sacchande-polypeptide co&tju ates wherein the
capsular polysacchurnles or &nummogc&uc fragments !hereof
can bc from ddlcrcnt serolypes, crcalu&g a nuxturc of
d&ill:rmll unmunogcn&c sacclrdride-polypeplide contugatcs.
A pharnnlcL'1&1&c,'ll conlpositlon cBn comp&'lse Bn nnnlllno-
genic sacchande-polypeptide conjugates wherein the poly-
peptide is the same polypeptide in all the immunogenic
saccharide-polypeptide coniugate~. In other embodiments. a
phdnndcc&&&ical conlpos&lion can cL&nip&lac uun&UBL!gcnlc

saccharide-polypcpt&de contugalcs whcrem the 0

polypephdc(s) &0 the saccharide-polypeptide conjugates are
a mixture of dig'erent polypeptide(s)

For exanlple, a pharmaceut&cal composition can comprise
an inmumogenic saccharide-polypeptide conjugate compns-
ing individually a capsular polysaccharide. fragment s.
Ihereolj or combu&ahon Ihcreof conpi sled to a polypeptide,
whermn Ihc capsular polysaccharnle, fragment Ihcreolj or
con&bura&&on lhcrix!I &s Iron& B UnlqUc S. prri'rrlaarrtac
selected from the gmup comprising 2. 6C, R ')N, IOA. I I A,
121'. 15A, 1513. 15(', 161'. 171', 221'. 23A, 2313„241'. 2413. 31, tr!

34. 35F. 35B„38 and Serogroup 20 (comprisi&lg semtypes
20A and 20B). A pharmaceutical composition can comprise
an &mmunogenic sacchande-polypcpl&dc contugate compns-
ing u&dn &dually a capsular polysaccharide, fra~ucnt
thcrcof. Or comb&nation thcrcof contugdtcd Io a polypephde, ss
wherein the capsular polysaccharide, fragment thereof. or
combination thereof &s fnlm a unique,'i. paeaaaraiae

selcctcd from thc group compnsing 2, 6C, 8, 9N, 10 A. 11A.
121( 15A, 1513, 15(1 161( 171'. 221', 23A. 2313, 241. 2413, 31,
34, 351( 35ii. 38, and Semgroup 20 (compnsing semtypes
20A and 2013) A phamlaceutical composition can comprise
a plurahty of at least two inlnnulogenic saccharide-polypep-
tide conjugate comprising individually a capsular polysac-
chandc. fragment thcrcof, or comb&nat&on therix&f conju-
galcxt lo a polypcpt&dc, whcrcin Ihc cupsular polysacchandc,
fragment thereof, or combination thereof is fmm a unique X
paeaamaiae selected fmm the youp comprismg 2. C!(1 Y,

9N 10A 11A. 121( 15A, 1513. 15C, 161; 171( 221( 23A,
23B. 24F, 24B, 31, 34. 35F. 35B. 38 and Sero@Cup 20
(comprising serotypes 20A and 20B). A pharmaceutical
con&position ctul conlpnsc ir plUrahty'l Bt lcdsl Iwo uun&U-

nogeuic saccharnle-polvpeptnlc contugalc comprisu&g indi-
vidually a capsular polysaccharide, fragnlent thereof, or
combination thereof conjuaated to a polypept&de. wherein
the capsuLIr polysaccharide. fmg&Bent thereof. or combina-
tion thereof is from a unique S. paeaaramae selected from
the group comprisin 2, 6C. 8„9N. IOA, IIA, 12F, 15A,
I SB. 15C, 16F. 17F. 22F. 23A, 23B, 24F, 24B, 31, 34, 3SF,
3SB. 38, and Serogroup 20 (compris&ng scrotypcs 20A and
2013). A plmnnaceutical compos&tion can comprise a plural-
ity of at least eight immunogen&c sacchande-polypeptide
conjugate comprising individually a capsular polysaccha-
ride. fragment thereof or combination thereofcon)ugated to
a polypeptide, wherein the capsuLar polysaccharide. frag-
nlcnl thcrcoi, 01 conlbnlahon thol'i:01 ls Ilonl B UBISUL'.
paeraaoai de sclcclcd from the group compns&ng 2, 6C. 8.
9N, JOA, I IA, 121( 15A. 1513, 15(1 161; 171( 221', 23A,
2313, 241'. 24ii. 31, 34, 351'. 3513. 38 and Semgroup 20
(comprising serotypes 20A and 2013). A pharmaceutical
composition can comprise asaccharide-polypeptide conju-
gate comprising a capsular polysacchande or imnn&nogenic
fragment thcrcof Irom a sero&)7&e ol S. prrea&aoai ac conju-
galcxt lo a polypephdc, and wherein Ihc scrotypc is nol any
ouc of, or not at Jess& any onc of I, 3, 4, 5, 6A, 6B, 7F, 9V,
14, 18(L 19A, 191( and 2318 the serotype is at least one of
2, 6(L 8 9N, IOA, I IA. 121', 15A, 1513, 15(1 161( 171', 22F
23A. 23B. 24F. 24B. 31, 33F. 34, 35F. 35B. 38. and
Serogroup 20 (comprising serotypes 20A and 20B); or a
comb&nation Ihcreol: A pham&aceuucal compos&tion can
con&prise B sdccha&ldc-polvpcptldc CCBIUgdh: conlprlsulg &I

capsular polysaccharnlc or umnuno cn&c fragment thcrcof
from a Bern&)pe of S prmamrraiae conjugated to a polypep-
tide, and v;herein the semtype is not any one of, or not at
least any one of I, 3. 4. 5. 6A, 6B. 7F, 9V„14, 18C. 19A. 19F,
and 23F: the serotype is at least one of 2. GC. 8. 9N. IOA,
I JA, 12F, 15A, 15B, 15C, 16F, 17F, 22F 23A, 23B, 24F,
24B. 31, 33F. 34. 35F. 35B. 38 and Scrogroup 20 (compr&s-
ing scmlypes 20A &md 20B): or a combu&at&ou Ihcrcof. A
plwrmaceutical composition can comprise a plurality of
saccharide-polypeptide conjuaates each comprisu&g indi-
vidually a capsular polysaccharide. fragment thereof, or
combu&ation thereof conjugated to a polypeptide. wherein
thc capsular polysaccharide. fragment thereof. or combma-
t&on thercol's from d unique Streptococcus paeaaraaiae
serolypc sclcclcd from a group cons&st&ng of at least I, 2, 3.

5, 6, 7. 8, or 9 serotypes selected from the gmup
consistmg of 2, 6C. 8, 9N, 10A. I I A, 121', 15A. 1 513, 15C,
16F. 17F. 22F. 23A. 23B, 24F. 24B, 31. 33F. 34. 35B, 35F,
38 and Serogroup 20 (conlprisin serotypes 20A and 20B).
A phBnutrccUhcdl conlptlsltlon cdn con&prise a plUIBhlv 01

saccharide-polypc7uide conjugates each comprisu&g indi-
v&dually a capsular polywiccharidc, frugmeul thereof, or
cmnbmation thereof conju ated to a polypeptide. &vherein
the capsuksr polysaccharide, fraament thereof. or combina-
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tnul lhcrcol ls flout B iullgilc grlcprocor'cnr Iducnalolllue
serotype selected from a group consisting of at least I, 2, 3,
4. 5, 6. 7. 8. or 9 serotypes selected from the group
consisting of 2. 6(', 8, 9N, ]OA. ] ]A, ] 21( 15A, 1513, 15C,
16F. 17F, 22F, 23A. 23B. 24F, 24B. 31. 33F. 34. 35B. 35F,
38. and Sentgroup 20 (comprisin serotypes 20A and 20B).
A pharmaceutical composition can comprise at ]mist ]0, 11,
12. 13, 14. 15. or 16 scrotypcs selcctml from the roup
consisting of 2. GC, 8, 9N, IOA. 1]A, 12]1 15A. 1513. 15C,
16F, 171', 2211 23A 2313 248, 2413 31, 331'„34 358, 35B, io

38. and gerogroup 20 fcompnsing senltypes 20A and 2013).
A pharmaceutical composition can comprise at least 17, 18,
19, 20, 21. 22, 23, or 24 serotypes selected from the group
consistuig ol'2, 6C, 8, 9N, ]OA. IIA, 12F, ISA. 15B, ]SC,
16F. 17F, 22F, 23A. 23B. 24F. 24B, 31, 33F, 34. 35F, 3SB,
38. and gerogroup 20 (comprising serotypes 20A and 2013).
A pharmaceutical compositiim can comprise at least 10. 11,
12. 13, 14, 15. or 16 senltypes selected from the group
consisting of 2. GC, 8, 9N, ]OA. I 1 l, ]2F. 15A. 15B. 15C,
16F. 17F, 22F, 23A. 23B. 24F, 24B. 31. 33F. 34. 35F, 35B, lo
38 and gcrogroup 20 jcompnsing scrotypes 20A imd 20B).
A pharmimeuticdl composition cmi compnsc ul least 17, 18,
19. 20, 21. 22, 23, or 24 serotypes selected from the gmup
consisting of 2. GC, 8, 9N, IOA. 1]A, 12]1 15A. 1513. 15C,
16F, 171( 221( 23A. 2313. 248, 2413. 31, 331( 34. 358, 35B,
38 and Serogroup 20 (comprising serotypes 20A und 20B).
A pharmaceutical composition can comprise a plurality of
sdcchdndc-pillypcptnh: collf Ugiltcs conlpnslng lhc selotypcs
6C. 8, 9N. ]OA, l]A, 12F, JSA. 15B, 22F, 23A. 23B, 33F,
and 35]3. A pharmaceutical composition can compnse a lo
plurality of saccharide-polypeptide conjugates comprising
the serotypes 6(', 8, ']N, I I A, 121'. ] 5A, 1513, ] Gl( 221'. 23A,
23B. 24F. 33F. and 35B A pharmaceutical composition can
comprise a plurality of saccharide-polypeptide conjugates
comprising tlu: scrotypcs 6C. 8, 9N, IOA, 1]A. 12F. 15A, li
22F, 23A, 23B. 24F, 33F, and 3SB. A phdrmaceuucal com-
posiilon can compnsc a plurality of saccllandh-polypeptide
conjugates comprismg the senltypes 6C, 8. ')N, IOA. 1]A,
12F, 15A, 1513. 15(', 161'. 221( 23A, 2313, 338. and 35]3 A
pharmaceutical composition can comprise o plurality of do

saccharide-polypeptide conjugates comprisin the serotypes
6C. 8, 9N. ]OA, I JA, 12F, ISA, 15B, 15C, 16F, 20B, 22F,
23A. 23B. 33F, and 35B. A pharmaceutical composition can
comprise a plurahty ol sacchandc-polypcplulc con]ugates
comprising the semtypes 6C, ]OA. I]A, ]5A. i5]3. 15C,
221'. 23A. 2413, 331( 35]3. and 38. A pharmaceutical conl-
position can comprise a plumllity of sacclmride-polypeptide
conjugates comprising the serotypes 6C, 8, 9N, ]OA. 1]A,
12F, 15A. 15B, 22F, 23A, 23B, 33F. mid 3SB. A phamia-
ciutical composition can compnsc a plurahty ol sacchandc- o

polypepudc con]ugatcs compnsulg the scmtypcs 6C. 8, 9N,
I]A, 121', 15A. 1513, 161'. 221', 23A. 2313, 338. and 35]3 A
pharmaceutical composition can comprise a plurality of
saccharide-polypeptide conjugates comprisin the serotypes
6C, 8, 9N. ]OA. 1]A. 12F. 15 %, 22F, 23A. 23B. 24F. 33F, ss
dnd 35B. A phannaccuticdl composition can compnsc a

plurality of sacchandc-polypcpude contugales comprising
6C. ]OA, 1]A, 15A, I SB, 15C, 22F. 23A. 24B, 33F. 35B and
38 A pharmaceutical contposition can coinprise a plurality
of saccharide-polypeptide conjugates comprising the sero- io
types 6C. 8, 9N, ]OA, 1]A, 12F, 15 A, 15B. 22F, 23A, 23B,
33F. and 35B. A pharmaceutical composition can comprise
a plurality of saccharide-polypcplide contugatcs comprisuig
thc serotypes 6C, 8, 9N, 1]A, 12F. I SA. 15B, 16F, 22F. 23A,
23B. 33F. and 35B. A phannaccuiicdl composinon can si
comprise a plurality of saccharide-polypeptide conjugates
comprisin the serotypes 6(. 8, 9N, ]OA, I]A. 121'. 15A,
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15B, 23A, 23B, and 35B. Aphannaccutlcdl composition cun
comprise a plurality of saccharide-polypeptide conjugates
comprising the serotypes 6(', 8, 9N, 1IA, 121', 15A, 1513,

161( 23 A, 2313. 241 '. and 35i3 A pharmaceutical composition
cml comprise a plurality of sacchande-polypeptide conju-
gates comprising the serotypes 6C„8. 9N, JOA. 1]A, 12F,
I SA, 23A, 23B, 24F, and 35B. A phannaceuucdl composi-
tion can compnsc a plurahty of succhandc-polypcptnle
conjugates comprising the serotypes 6C, IOA. I]A, ]5A,
1513, 15(', 23A, 24]3, 35]3. and 38 A pharmaceutical com-
position can comprise a plurality of sacchande-polypeptide
conjugates comprising the serotypes 6C. 8. 9N. ]OA. 1]A,
12F. 15A, 15B. 23A, 23B. and 35B. A pharmaceutical
composition can compnsc d plurality of sacc]taridc-po]y-
pc7t tide conjugates comprising the sero types 6C, 8, 9N, 1]A.
121( 15A, 15]3, 161( 23.4. 2313. and 3513 A pharmaceutical
composition can comprise a plurality of saccharide-poly-
peptide conjugates comprising the serotypes 6('. 8. 9N. ]OA,
1]A, 12F. 15A. 23A. 23B, 24F. and 35B A pharmaceutical
composition can conlprise a plurality of saccharide-poly-
pcptldc conjugates compnsing 6C, ]OA, l]A, ISA, ISB,
I SC. 23 A. 24B, 3SB and 38. A pharmaceutical composition
can comprise a plunllity of saccharide-polypeptide conju-
gates comprising the semtypes 6(', 8. 9N, ]OA, I]A, 128,
15A, 1513. 23A, 2313, and 3513 A pharmaceutical composi-
tion can comprise a plurality of sacchande-polypeptide
conjugates comprising the serotypes GC. 8. 9N, 1]A. 12F,
15 l, ]SB, 16F. 23A. 23B. mid 35B. A phanuaccuticdl
composition can compnsc d plurality of sacc]taridc-po]y-
peptide conjugates conlprising the serotypes 6(', 9N, 15A,
15(', 16F, 23A, 2313, and 3313 A pharmaceutical composi-
tion can comprise a plurality of saccharide-polypeptide
conjugates comprising the serotypes 6C. 15A, 15C. 16F,
23.A. 23B, and 33B. A pharmaceutical composition can
conlprlsc B plUldhty UI sdcchalldc-poly'pep]ah: collfUgatcs
comprising thc scrotypcs 6C. 9N, 15A, 15C, 16F, 17F, 20B,
23A, 23B, 24F, 31, 33B, 34, 35F, and 35B A phamiaceutmdl
cmnposition can comprise a plurality of saccharide-poly-
peptide conjugates comprising the serotypes 6('. 8. 9N. ] OA,
1]A, 12F, 15A, 15B, 15C, 16F, 20A„22F. 23A. 23B, 33F,
and 35B. A pharmaceutical composition can comprise a
plllrallt]'l succhdndc-poly'pcptnh: cotlJUgdtcs conlpnsnlg
thc scrotypcs 6C, 15A, 15C, 16F, 20B, 23A, 23B. 34F, 31.
33B, 34, 35F, and 35B. A pharmaceutical composiuon cun
comprise a plurality of saccharide-polypeptide conjugates
comprising the semtypes 6(. 8, 9N. JOA. I]A, 15A. 1513,

15C. ]GF, 20A„22F, 231%, 23B„33F„and 35B. A pharma-
ceutical composition can comprise a plumlity of saccharide-
polypcptldc conjugates compnsing at least 13 ol'hc sero-
types I, 2, 3, 4, 5, 6A, 6B, 7F, 9V. 14. 18C, 19A. 19F, 23F,
6C. 8, 9N. IOA. 1]A. 12F, 15A. 15B, 15C, 16F, 17F, 22F,
23A, 2313, 24F, 2 113 31, 331', 34, 3513. 351'. 38 and gerogioup
20 (comprising serotypes 20A and 2013) 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. GB, 7F. 9V. 14. 18C, 19A, 19F, 23F, 6C.8. 9N.
10 K, l]A, 12F, ISA, 15B. 15C, 16F, 17F. 22F. 23A, 23B.
24F, 24B, 31, 33F. 34, 35B, 3SF. 38 and Scrogrmip 20
(comprising serotypes 20A and 2013). A pharmaceutical
composition can comprise a plurality of saccharide-poly-
peptide conju ates comprising at least IG of the serotypes 1,

2.3. 4. 5. 6A. 6B, 7F. 9V. 14. 18C 19A. 19F 23F 6C.8. 9N
JOA, l]A, 12F, IS%. 15B. 15C, 16F, 17F, 22F, 234. 23B,
24F, 24B 31. 33F, 35B, 34, 3SF, 38 and Scrogroup 20
jcomprising serotypes 20A and 20B). A phamiaceutical
cmnposition can comprise a plurality of saccharide-poly-
peptide conjugates comprising the serotype 6('nd at least
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onc additional scrotypc compmsutg I, 2. 3, 4. S, 6A. 6B, 7F,
9V. 14, 18C, 19A, li)I'. 2013. 231; 8, ON, JOA, I IA. 121(
15A. 15I3. 15C, 161', 171'. 221', 23A. 2313, 241( 24B, 31. 331(
34. 351], 351( 38 and )enogroup 20 (comprising serotypes
20A ond 20B). A pharmaceutical composition con comprise
a plurality of saccharide-polypeptide conjugates comprising
thc seroiype 6C and at least one additional scrotypc cum-
pusutg 2, 8, 9N. JOA, JIA, 12F, ISA, 15B, 16F. 17F, 22F,
23A. 23I3, 24I3, 31. 331', 3513, 351'. 38 and Serogroup 20
(contprisin serotypes 20A and 2013) A pharmaceutical Io

composition can conlprise a plurality of saccharide-poly-
peptide conjugates composing the serotype 6C ond ot least
one additional serotype comprising I, 3, 4. 6A. 6B. 7F, 8,
9N, JOA, I IA, 12F, 14, 15A, I SB, 15C. 16F, 19F. 19A, 22F,
23A. 23B, 24F, 33F, 35F, 35B, 38 or Serogroup 20 (com-
prising semtypes 20A and 2013) A pharmaceutical compo-
sition can compose can comprise a plurality of sacchande-
polypeptide conjugates comprising the serotype GC and at
least one additional serotype selected from 1. 3. 4. 6A. 6B,
7F. 8. 9N. 9V. IOA, IIA, 12F, 14, 15A. 15B. 15C. 16F. 19F, Io
19A. 22F, 23A, 23B, 23F, 24F. 33F, 35F. 35B. 38 or
Scrogroup 20 (comprisutg scmtypcs 20A imd 20B). A phar-
ntaceutical composition can comprise a plurality of sacclm-
ride-polypeptide conjugates comprising at least 13 of the
serotypes I. 2. 3, 4, 5. GA, 613. 71; 9V. 14, ] 8C, ]9A. I ')I(
23F, 6(', 8„9N. JOA. IIA. 12F. 15 %, 15B. 15C. 16F, 17F,
22F, 23A„23B, 24F. 24B 31, 33F. 34, 35B. 35F. 38, and
Scrogroup 20 (compmsing seroiypes 20A and 20B). A phar-
maceutical composition can compnsc a plurality of sacclm-
ride-polypeptide conjugates comprising at least 15 of the Io

serotypes I, 2. 3, 4, 5. 6A, 6B. 71; 991 I-], I YC. 19A, I')I(
231'. 6(. 8, 9N. JOA, I IA. 121. 15A, 1513„15(', 161', 171(
22F. 23A. 23B. 24F. 24B, 31. 33F, 35B. 34. 35F. 38, and
Serogroup 20 (comprising serotypes 20A and 20B). A phor-
nuiceU(led] conlposltlon i an conlprlsc B phudltiv of siu:cha- Ii
ride-polypcptidc con]ugaies comprisutg at least 16 of the
scroiypes I. 2. 3, 4, S. 6A, 6B. 7F. 9V. 14, 18C. 19A, 19F,
23F, 6(', 8, ']N. IOA, I IA. 121'. 15A, 1513. 15('. 168, 171(

22F, 23A, 2313, 241'. 24I3 31, 331( 34 35B, 358. 38, and
Serogroup 20 (comprising serotypes 20A and 20B). A phor- do

maceutical composition can comprise can comprise o plu-
rahty of srmchaudc-polypeptide coniugaics comprisutg thc
scrotype 6C and at least oue additional scrotypc comprising
l. 2, 3. 4. 5, 6A, 6B. 7F, 9V, 14. 18C, 19A, 19F. 23F. 8, 9N,
IOA. I JA. 121( 15A, 1513, 15(', 161( 171; 20„221( 23A. 231],
241'. 24l3, 31, 331'. 34, 3513. 351', 38, and Semgroup 20
(comprising serotypes 20A and 20B). A pharmaceutical
composition can comprise a plumlity of saccharide-poly-
pepudc coniugatcs compnstng thc serotypc 6C and at least
one dddiiiomil seroiype compmsutg 2. 8, 9N, JOA. 11A. 12F, o

15A. 15B. 16F, 17F. 22F, 23A, 23B. 24B. 31. 33F. 34. 35B,
35F, 38, and Semgroup 20 (comprising, serotypes 20A and
20l3). A phaunaceutical composition can comprise a plural-
ity of sacclmride-polypeptide conjugates comprisin the
serotype (iC ond at least one additional serotype comprising ss
l. 3, 4, 6A, 6B, 7F, 8, 9N, JOA, I JA, 12F, 14. 15A. JSB,
15C. 16F, 19F, 19A. 22F, 23A, 23B. 24F, 33F. 34, 35F, 3SB,
38. and Serogroup 20 (compmsutg scroiypcs 20A and 20B).
A phBI'nlaccutlcal conlposltlon c,'ut conlpIIse can conlpl'Ise a
plurality of saccharide-polypeptide conjugates comprising ii!

the serotype GC and at least one additional serotype selected
front I, 3. 4, GA, 6B. 7F, 8. 9N. 9V, IOA. I IA. 12F. 14. 15A,
15B. 15C. 16F, 19F, 19A. 22F, 23A, 23B. 23F, 24F. 33F, 34,
35F, 35B. 38. und Scrogroup 20 (compnsutg seroiypes 20A
and 20B). A phannaccuucal composition can comprise a si
plurality of saccharide-polypeptide conjugates comprising
the serotype GC and at least one additional serotipe selected
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from 3, 4, 7F, 8, 9N, IIA. 12F, ISA, 15B, 15C, 16F, 19A.
221( 23A, 23B, and 3513 A pharntaceutical composition can
comprise a plurality of saccharide-polypeptide conjugates
comprising the serotype 6C and at least one additional
serotype selected from I, 3, 4, 6A„7F„8, 9N. I OA. I JA. 12F,
14. 19A. 19F, 22F, 23A, 23B. 23F. 24F„and 33F A phar-
maceutical composition cdn compmse a plurahiy of saccha-
ride-polypeptide conjugates comprising thc seroiypc GC and
at least one additional serotype selected fmm 3. 4, 613, JOA,
15A, 151]. 19A, 191( 221( 231( 241', 351] A pharmaceutical
cmnposition can comprise a plurality of saccharide-poly-
peptide conju ates comprising the serotype 6C and at least
nvo additional serotypes comprising I. 2. 3. 4. 5. 6A. 6B, 7F,
9V. 14, 18C. 19A 19F, 23F, 8. 9N, IOA, I]A, 12F, JSA.
15B, ISC, 16F. 17F, 22F. 23A, 23B, 24F. 24B, 31, 33F. 34.
35I3, 331( 38 and Serogroup 20 (comprising serotypes 20A
and 20I3) A pharmaceutical composition can comprise a
plunolity of saccharide-polypepnde conjugates comprising,
the serotype 6C and at least tluee additional serotypes
comprising 1. 2, 3, 4. 5, 6A. 6B, 7F, 9V, 14, 18C. 19A, 19F,
23F, 8, 9N, JOA, I IA, 12F. 15A, I SB. 15C. 16F, 17F, 22F,
23A, 23B, 24F, 24B, 31, 33F. 34. 3SB, 35F, 38 and Sero-
gmup 20 (comprising, serotypes 20A and 2013) A phauna-
ceutical composition can comprise a plunohty of saccharide-
polypeptide conjugates comprisin the serotype 6C and at
least four additional serotypes comprising 1, 2. 3. 4. 5. 6A,
6B. 7F. 9V, 14. 18C, 19A, 19F, 23F, 8. 9N. IOA. IIA. 12F,
15 k, I SB, 15C, 16F, 17F. 22F. 23A, 23B, 24F, 24B, 31, 33F.
34, 35B, 35F, 38 and Serogroup 20 (composing seroiypes
20A and 201 I) A phamtaceutical composition can comprise
a plurality of saccharide-polypeptide conjugates comprising,
the serotype 6C and at least hve additional serotypes com-
prisutg I, 2. 3. 4, 5. 6A, 6B. 7F. 9V. 14„18C, 19A. 19F, 23F,
8. 9N. IOA. IIA, 12F, IGA. 15B. 15C, 16F. 17F. 22F. 23A,
23B. 24F, 24B, 31, 33F. 34, 35B, 3SF. 38 aud Scrogmup 20
(comprising seroiypes 20A and 20B). A phamtaceuitcal
composition can compose a plurahty of saccharide-poly-
peptide conjugates comprising the serotype 6('nd at least
six additional serotypes comprising 1. 2, 3. 4, 5, 6A, 613. 78,
9V. 14, 18C. 19A, 19F, 23F. 8. 9N. IOA, JJA, 12F. 15A,
15B. 15C. 16F. 17F. 22F, 23A, 23B, 24F. 24B. 31, 33F. 34,
35B, 35F, 38 and Scrogroup 20 (compusutg scrotypcs 20A
and 20B). A phamtaccuucal composiuou cdu compose a
plllralli]'l sacchdrulc-polo'pcptuh: cotlJUgdtcs conlprlsulg
the serotype 6C and at least seven additional semtypes
comprising I, 2, 3, 4. 5, 6A. 6I3, 71( ']V, 14, 18(', 19A, 191;
23F. 8. 9N, IOA, I]A, 12F. 15A„15B. 15C. 16F, 17F, 22F,
23A. 23B, 24F, 24B, 31, 33F, 34, 35B. 35F. 38 and Sero-
group 20 (composing serotypcs 20A mtd 20B). A phaund-
ccutlctd conlposliton cdn conlpthc d plUrahiy of sdcchBruh:-
polypcpitdc conjugates comprising ilm scroiypc 6C and ai
least eight additional serotypes comprising I, 2, 3, 4. 5, GA,
6I3 7F 9V 14 18('9A 1913 2313 8 9N IOA li 4 128
15A„ I GB, 15C, 1(iF, 17F, 22F. 23A, 23B, 24F, 24B, 31, 33F,
34. 35B, 35F, 38 and Serogroup 20 (comprising serotypes
20A and 20B). A phnnnaceuiical composition can comprise
a plurahty of saccharide-polypeptide con]ugatcs compnsutg
thc scrotypc 6C and ai least nine additional sero]]pea
comprising I, 2, 3, 4. 5, 6A. 6I3, 71( ']V, 14, 18(', 19A, 191;
231( 8, 9N. IOA, 1]A, 121'. 15A, 15I3. 15('. 161( 171, 221;
23A. 23B, 24F, 24B, 31, 33F, 34, 35B. 35F. 38 and Sero-
group 20 (comprising serotypes 20A and 20B). A pharmo-
ccutlctd conlposliton cdn conlpthc d plUrahiy of sdcchBruh:-
polypcpitdc conjugates comprising ilm scroiypc 6C and ai
least tcn additional seroiypes compnstng I, 2, 3, 4. 5, 6A,
6I3 7F 9V 14 18('9A 1913 2313 8 9N IOA li 4 128
15A, 15l3, 15C. 161( 171', 221'. 23A, 2313, 241( 2413, 31, 338,

Petitioner Merck Ex-1001, 0032



US 11,05)1,757 B2
33

34. 35B, 35F, 38 and Scrogroup 20 (compnsulg serolypes
20A and 20]3) A pharmaceutical composition can comprise
a plurality of saccharide-polypeptide conjugates comprising
the serotype 6('nd at least eleven additional serotypes
comprising l. 2. 3„4. 5, (iA, 6B, 7F, 9V, 14, 18C. 19A, 19F,
23F. 8, 9N, IOA. I JA. 12F, 15 A. 15B. 15C, 16F, 17F. 22F,
23A. 23B, 24F, 24B, 31. 33F. 34. 3SB, 35F, 38 and Scro-
group 20 (compusrng scrotypcs 20A an&1 20B). A phamla-
ceutical composition can comprise a plunllity of sacchande-
polypeptide conlugates comprising the serotype 6C and at lo

least twelve additional serotypes comprising I, 2, 3, 4, 5, 6A,
6B, 7F. 9V„14. 18C, 19A. 19F. 23F. 8. 9N, 10A. ]IA. 12F,
15A. 15B, 15C, 16F. 17F. 22F, 23A. 23B, 24F. 24B. 31. 33F,
35B. 34, 35F, 38 and Scrogroup 20 (compnsulg serolypes
20A;md 20B) A pharmaceutical composrllon can c&inlpllsc I

a plurality of saccharide-polypeptide conjugates comprising
the serotype 6('nd at least thirteen additi&ooal serotypes
comprising 1. 2, 3, 4. 5, 6A, 613, 71', 9V, 14, 18('. 19A, I')I(
23F. 8, 9N, IOA. I JA. 12F, 15 A. 15B. 15C, 16F, 17F. 22F,
23A, 23B, 24F, 24B. 31. 33F. 35B, 34, 35F, 38 and Sero- lo
group 20 (compusrng scrotypcs 20A an&1 20B). A phamla-
c&ulrcal composition can compnsc o plurahly 01 sacchandc-
polypeptide conlugates comprising the serotype 6C and at
least fourteen additional serotypes comprising I, 2. 3, 4. 5,
6A 613 71«)V 14 18('&)A 1&)1& 231' 9N IOA JJA
12F, 15 A„ I SB. 15C, 1(iF. 17F, 22F, 23A, 23B. 24F. 24B, 31,
33F, 34„35B„35F. 38 and Serogroup 20 (comprising sero-
lypcs 20A and 20B) A phanuaccutrcdl composlnon can
comprise a plurahly ol sacchandc-polypcplxlc con]ugales
comprising the serotype 6C and at least fifteen additional lo
serotypes comprismg I, 2, 3, 4, 5. 6 A. 6]3„7F. ')V. 14. 18C,
I')A. I')I'. 231'. 8. 9N. IOA, I]A. 121; 15A, 1513. 15C. 161(
17F. 22F. 23A. 23B„24F, 24B, 31. 33F. 34, 35B. 35F. 38 and
Serogroup 20 (comprising serotypes 20A and 20B). A phar-
nurccUllcdl conlposltlon I an conlpnsc a pirl dlllv of srlccha- 3&

rldc-polypcplidc conjugates comprisulg Ihe scrolypc 6C and
al least sixteml addruonal scrolypes comprismg l. 2, 3. 4, 5,
6A 613 71«)V 14 18('&)A 1&)1& 231' 9N IOA JJA
12F, 15A, 1513. 15(', 161'. 171', 221(23A, 2313. 241( 24]3, 31,
33F, 34„35B„35F. 38 and Serogroup 20 (comprising sero- do

types 20A and 20B) A pharmaceutical composition can
comprise a plurahly ol sacchandc-polypcplxlc con]ugales
comprising the serol)pe 6C and al least scvmllcen additional
scrotypes comprising I, 2, 3, 4. S. 6 A. 6B, 7F, 9V, 14. 18C,
I')A. I')I'. 231'. 8. 9N. IOA, I]A. 121; 15A, 1513. 15C. 161(
171'. 221'. 23 A, 2313, 241', 2413, 31, 331 '. 34, 3513. 351'. 38 and
Serogroup 20 (comprising serotypes 20A and 20B). A phar-
maceutical composition can comprise a plurality of saccha-
rldc-polypcplidc conjugates comprisulg Ihe scrolypc 6C and
at least eighteen addruonal serolypes comprism I, 2. 3. 4, o

5, 6A. 6B, 7F, 9V, 14. 18C, 19A, 19F, 23F. 8, 9N, ]OA. 1]A,
12F, 15A, 1513. 15(', 161'. 171', 221. 23A, 2313. 241( 24]3, 31,
33F, 34, 3513, 351'. 38 and Serogroup 20 (comprising sero-
types 20A and 20B) A pharmaceutical composition can
conlprise a plurality of saccharide-polypeptide conjugates i.
comprising the serolype 6C ond al least mnetrmn additional
scrotypes comprising I, 2, 3, 4. S. 6 A. 6B, 7F, 9V, 14. 18C,
19A. 19F. 23F. 8, 9N, IOA, ]Ilk, 12F, 15A. 15B, 15C. 16F,
171'. 221'. 23 A, 2313, 241', 2413, 31, 331 '. 34, 3513. 351'. 38 and
)ero roup 20 (conlprisrng semtypes 20A and 2013) A phar- &o

maceutical composition can comprise a plurality of saccha-
ride-polypeptide conjugates comprisirlg the serotype 6C and
at least lw cnty addruona1 scrotypes compnsulg I, 2. 3. 4, 5,
6A. 6B, 7F, 9V, 14, 18C, 19A, 19F, 23F. 8, 9N, IOA. 1]A,
12F, 15A, 15B. 15C, 16F, 17F. 22F. 23A. 23B, 24F. 24B, 31, ss
33F, 34, 3513, 351'. 38 and Serogroup 20 (comprising sero-
types 20A and 2013) A pharmaceutical composition can
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conlprlsc d phllahtv of srrcclrdlldc-poly'pcpfidc coll]U &Iles

comprising the serotype 6('nd at least nventy-One addi-
tional serotypes comprising I, 2. 3. 4, 5. 6A, 613, 71( 9V, 14,
18C 19A. 1&)l& 23F 8 9N JOA JJA 121& 15A 1513 15C
16F. 17F. 22F. 23A. 23B, 24F. 24B, 31. 33F. 34. 35B, 35F,
38 and Serogroup 20 (conlprisin serotypes 20A and 20B).
A phBnnrrccUllcdl conlposlllon cdn conlprlsc a plUIBhlv ol
saccharide-polyprptide conlugatcs compnslng lhc serolype
6('nd at least twenty-two additional serotypes comprising
I, 2, 3, 4, 5. 6A, 6]3, 71'. &)V, 14. 18(', 19A, 191'. 231. 8, 9N,
IOA, I]A, 12F, 15A. 15]3. 15C, 161( 171'. 221'. 23A. 23]3,
24F. 24B. 31, 33F. 35B, 34„35F. 38 and Serogroup 20
(comprising serotypes 20A and 20B). A pharmaceutical
composrtlon can compnsc d plurality of sacc]I&&ride-poly-

prptide coniugatcs compnsulg Ihc scrolypc 6C and al lcdsl
oventy-tluee additional serotypes conlprisrng I, 2, 3, 4, 5,
6A, 6B, 71'. 9V, 14, 18C, I')A. 191( 231'. 8, 9N, IOA. 1IA,
121( 15A, 15]3, 15(', 16]( 171'. 221', 23A. 23]3, 241. 21]3, 31,
33F. 34, 35B, 35F. 38 and Serogroup 20 (compnsing sero-
types 20A and 20B). A pharnlaceutrcal composition can
conlprlsc a plUldhlv ill sdcchalldc-poly'pcplnlc coll]Ugalcs
comprising Ihc scrotypc 6C;md at least twenty-Jilur addi-
tional serotypes conlprising I, 2, 3. 4, 5. 6A, 613, 71', 9V, 14,
18('9A 1&)F. 231& 8 r)N IOA I]A 121& 15A 15]3 15('61(

17F, 221( 23A, 23]3, 241'. 24]3, 31. 331', 3513, 34, 35F,
38 and Serogroup 20 (comprising serotypes 20A and 20B).
A pharmaceutical composition can comprise a plurality of
sdcchrllldc-polvpcplulc coll]ugatcs conlprlsnlg lhc sclotvpc
6C and at least twenty-Jive addruonal scrotypcs compnsulg
I 2 3 4 5 6A. 6]3 71& 9V 14 IYC 19A 1&)I'31'. 8 &)N

10A, I]A. 121'. 15A, 1513. 15(', 161( 171'. 221( 23A. 2313,

241( 24]3, 31. 331( 34, 3513, 351'. 38 and Serognlup 20
(comprising serotypes 20A and 20B). A pharmaceutical
composition can conlprise a plurality of saccharide-poly-
pcptldc conlugales compnsulg tlu: serolype 6C and at least
I, 2, 3, 4, S, 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. 3S.
or 36 additional semtypes comprising I, 2, 3, 4, 5, (iA. (i]3,
71& 9V 14 ]8() 19A lr)lr 231' 9N 10A 1]A 121& 15A
15B. 15C. 16F. 17F. 22F, 231%, 23B, 24F. 24B. 31, 33F. 34,
35F. 35B, 38 and Sero~Coup 20 (compnsin serotypes 20A
and 20B), Or a combinauon thereof. A phamlaceulrcal com-
position can compnse a plurahty ol'acchandc-polypeplrdc
con)ugales comprismg Ihc serolypc 6C and at least lwo
additional serotypes conlprising, I. 2. 3, 4, 5, 6A. 613, 71', 9V,
14 18('9A 1&)F 231& 8 9N 10A I]A 121& 15A 1513

15C. 16F, 17F, 22F, 23A, 23B„24F, 24B. 31, 33F, 34, 35B,
35F. 38. and Sero~Coup 20 (comprising serotypes 20A and
20B). A phamlaccuucal composition cun compnsc a plural-
ily of saccllandc-polypeptide conjugates comprisul Ihe
scrolypc 6C and al least tllrcc addilronal scrotypcs comprrs-
ing I 2 3 4 5 6A 613 7]r 9V 14 18C 19A 19F 231'

9N 10A JJA. 121( 15A, 15]3. 15C, 161; 171( 221( 23A,
23B. 24F. 24B. 31, 33F. 34, 35B„35F. 38. Bnd Serogroup 20
(comprising serotypes 20A and 20B). A pharmaceutical
composrtlon can compnsc d plurality of sacc]I&&ride-poly-

prptide coniugatcs compnsulg Ihc scrolypc 6C and al lcdsl
four additional scrotypcs compnsing I, 2, 3, 4, 5, 6A. 6B. 7F.
9V 14 ]8() 19A 191& 23]' 9N 10A I]A 121 15A
15]3, 15(.', 16F, 17F, 221'. 23A, 23]3, 241'. 24]3, 31, 331( 34,
35B. 35F. 38. and Sero roup 20 (comprising serotypes 20A
and 20B). A phamlaceutical composition can comprise a
plurahly of saccharnlc-polypeptide conjugates compnsulg
the serotype 6C and al least live additronal scrotypcs com-
pnsrng I, 2, 3. 4, 5, 6A. 6B, 7F. 9V, 14, 18C, 19A, 19F, 23F,
8, 9N, IOA, I]A, 121( 15A, 15]3. 15(', 161', 171'. 221. 23A,
23]3, 241( 2413, 31. 331', 34, 3513, 351'. 38, and Serognlup 20

Petitioner Merck Ex-1001, 0033



US 11,05)1,757 B2
3i

(comprising scrotypcs 20A mid 20B). A phannaccutical
composition can coniprise a plurality of saccharide-poly-
peptide coniugates comprising the serotype ti('nd at least
six additional serotypes composing I, 2. 3, 4, 5. 6A, 613. 71(
9V, 14, 18C. 19A. 19F. 23F, 8, 9N, IOA. IIA. 12F. 15A,
15B. 15C. 16F. 17F. 22F, 23 A. 23B. 24F, 24B, 31. 33F. 34,
35B. 35F. 38. and Scrogroup 20 (compnsuig serolypes 20A
and 20B). A phannaccuucal composition can comprise a
plurality of saccharide-polypeptide conjugates comprising
the semtype 6('nd at least seven additional serotyfres Io

comprisin l. 2, 3, 4. 5, 6A, (i13, 71( 9V, 14, 18(', 19A, I'JIS
23F, 8. 9N„ 10th, I JA, 12F, 15 l, 15B, 15C. 16F. 17F. 22F,
23A. 23B. 24F. 24B, 31, 33F. 34. 35B, 35F. 38. and
Scro~oup 20 (compnsrng serolypes 20A and 20B). A phar-
maceutical composition can compnsc a pluralily of sacclm- I

ride-polypeptide conjugates comprising, the serotype 6('nd
at least eight additional semtypes comprising 1. 2, 3. 4, 5,
6A 613 7lr 9V 14 18('i)A 19lr 238 8 9N. IOA IIA
12F. 15rk, 15B. 15C, I GF. 17F, 22F. 23A, 23B. 24F. 24B. 31,
33F. 34, 35B. 35F, 38. and Serogroup 20 (compnsing ro
scrolypes 20A and 20B). A pharmaceuucal composition can
comprise a plurality ol'acchande-polypeptide coniugalcs
comprisin the semtype 6('nd at least nine additional
serotypes comprising I, 2, 3, 4, 5. (iA. (il3. 71( 'JV, 14. 18C,
19A. 191'. 231: 8. 'JN. JOA, I I A. I 21; 15A, 1513, 15('. 161;
17F, 22F. 23A. 23B„24F, 24B. 31. 33F, 34, 35B. 35F. 38. and
Serogroup 20 (comprising serotypes 20A and 20B). A phar-
maceutical composition can compnsc a pluralily of sacclm-
ndc-polypcpndc coniugatcs comprisuig lhc serolype 6C and
at least ten additional serotypes comprising I, 2. 3. 4, 5. 6A, ro
613. 71'. i)V, 14, 18C, 19A, 191'. 231( 8. i)N, IOA, I I A. 121(
15A. 1513. 15C, 161', 171'. 221', 23A. 2313, 241( 24B, 31. 331(
34. 35B. 35F. 38, and Serogroup 20 (comprisin semrypes
20A and 20B). A pharmaceutical composition can comprise
a plurality of saccharide-polypeptide coniugalcs comprisuig rs
thc scrotypc 6C and at least clcven additional sero!y)rcs
comprising I, 2, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F,
23F, 8. r)N, JOA, 11A, 121( 15A, 1513, 15C, 161( 171( 221(
23A. 23i3. 241'. 2413, 31, 331'. 34. 3513. 351; 38. and
Serogroup 20 (comprising serotypes 20A and 20B). A phar- so
maceutical composition can comprise a plurality of saccha-
ndc-polypcpndc coniugatcs comprisuig lhc serolype 6C and
al Icosi twelve additional serolypes comprismg 1. 2. 3, 4, 5,
6A, 6B, 7F. 9V, 14, 18C, 19A. 19F, 23F, 8, 9N, IOA. JJA,
121'. 15A, 1513. 15(', 161'. 171', 221'. 23A, 2313„241'. 2413. 31,
331'. 34, 3513. 351', 38, and )enrgroup 20 (compnsing
serotypes 20A and 20B). A pharmaceutical composition can
comprise a plurality of saccharide-polypeptide conjugates
comprising Ihc serolype 6C mid al lcasl tlnrlecn addrliorml
scrolypes compnsrng I, 2, 3, 4, 5, 6A, 6B, 7F, 9V, 14. 18C, o

19A. 19F. 23F, 8. 9N. IOA, 11 A. 12F. ISA. 15B, JSC. 16F,
17F, 221'. 23A. 2313, 241', 2413. 31. 338, 34, 3513, 351( 38, and
Serogroup 20 (comprising semtypes 20A and 2013) A plia-
maceutical composition can comprise can comprise n plu-
rality of saccharide-polypeptide conjugates comprising the s.
scrolype 6C and at least lourlccn addiuonal serolypes com-
pnsuig I, 2. 3, 4, S. 6A, 6B. 7F, 9V, 14, 18C, 19A. 19F, 23F,
8. 9N. IOA. 1IA, 12F, ISA. 15B. 15C, 16F, 17F. 22F. 23.A,
23t h 241', 2413, 31, 331'. 34, 3513, 351; 38. and Serogroup 20
(comprisina serotypes 20A and 2013) A pharmaceutical io
composition can comprise a plumlity of saccharide-poly-
peptide conlugates comprisin the serotype 6C and at least
lifteen additional scrotypes comprising l. 2, 3. 4, 5. 6A, 6B,
7F, 9V, 14. I SC, 19A, 19F, 23F, 8, 9N, IOA, 11A. 12F, 15A,
15B. 15C, 16F, 17F. 22F, 23A, 23B, 24F, 24B, 31, 33F. 34, ss
3513. 351: 38. and Serogroup 20 (comprising serotypes 20A
and 2013) A pharmaceutical composition can comprise a
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plrrralrly'l saccharide-piilv'peptide corrJUgalcs corlrprrsrrig
the semtype 6('nd at least sixteen additional semtypes
comprisirrg I, 2, 3, 4. 5, 6A. 613, 71( 'JV, 14, 18(', 19A, I 91;
231( 8, 9N. IOA, 1IA, 121'. 15A, 1513. 15('. 161( 171, 221;
23A. 23B. 24F. 24B, 31. 33F, 34. 35B. 35F. 38, and
Serogroup 20 (comprising serotypes 20A and 20B). A phar-
maceutical composilion can compose a plurality of saccha-
ride-polypcyrlidc conjugates comprising thc serolypc GC and
at least seventeen additional semtyfres coniprising J. 2, 3, 4,
5 6A 613 7lr 9V 14 18C 19A 19lr 231' 9N IOA I I A
121( 15A, 1513, 15C, 161', 171'. 221', 23A. 2313, 241'. 2413, 31,
33F. 34. 35B. 35F, 38, and Sero@cup 20 (comprising
serotypes 20A and 20B). A pharmaceutical composition can
cortiprrsc a plirralrtv of strcclrarldc-poly'peptide corrfu tiles
compnsing Ihc scrolypc 6C and al least crghlrmn additional
serotypes comprising I, 2, 3. 4. 5. 6A, 613, 71( 9V, 14, 18C,
19A, 19F, 231', 8. 9N, IOA. 11A, 121; 15A. 1513, 15( . 1(rl;
171( 22F, 23A, 2313. 241'. 2413, 31, 331; 34. 3513, 351', 38, and
Serogroup 20 (comprising serotypes 20A and 20B). A phar-
maceutical composition can comprise a plurality of saccha-
ride-polypcyrlidc conjugates comprising thc serolypc GC and
al least nuietcen additional scrotypes compnsing I, 2, 3, 4,
5 6A 613 7lr 9V 14 18C 19A 19lr 231' 9N IOA I I A
121( 15A, 1513, 15C, 161', 171'. 221', 23A. 2313, 241'. 2413, 31,
331( 34, 3513, 351( 38, and Serogroup 20 (comprising
serotypes 20A and 20B). A pharmaceutical composition can
comprise a plurality of sacclmride-polypeptide conjugates
compnsing Ihe scrolypc 6C mid al least twenty additional
serolypcs comprisuig I, 2, 3. 4. 5. 6A, 6B, 7F, 9V, 14, 18C.
19A, 19F, 231', 8. 9N, IOA. 11A, 121; 15A. 1513, 15( . 1(rl;
171( 22F, 23A, 2313. 241'. 2413, 31, 331; 34. 3513, 351', 38, and
Serogmup 20 (comprisina serotypes 20A and 2013). A phar-
maceutical composition can comprise a plurality of saccha-
ride-polypeptide conjugates comprising the serotype 6C and
al least twenty-one additional serolypes compnsrng I. 2, 3,
4, 5, 6A, 6B, 7F, 9V. 14, 18C, 19A, 19F. 23F, 8, 9N, JOA,
I JA, 12F, 15A, 15B. 15C, 16F, 17F. 22F. 23A, 23B. 24F,
2413, 31, 33F, 34, 3513, 351', 38, and Serogroup 20 (com-
prising serotypes 20A mid 20i3) A pharmaceutical compo-
sition can comprise a plurality of sacchande-polypeptide
conjugates comprisin the serotype GC and at least twenty-
tw o additional serolypes comprising I, 2, 3, 4. S. 6A, 6B. 7F.
9V. 14, 18C. 19A 19F, 23F, 8. 9N, JOA, I JA, 12F, ISA.
15B, ISC, 16F. 17F, 22F. 23A, 23B, 24F. 24B, 31, 33F. 34.
3513, 351', 38, and Seroamup 20 (comprismg serotypes 20A
arid 2013) A pharmaceutical compositrorl can comprise a
plurality of saccharide-polypeptide conjugates comprisin
the serotype 6C and at least twenty-three additional sero-
types compnsing l. 2. 3. 4, 5, 6A, 6B, 7F, 9V, 14. 18C, 19A,
19F, 23F, 8, 9N, IOA, 11A. 12F, 15A, 15B, 15C, 16F, 17F,
22F, 23A, 23B, 24F. 24B, 31, 33F. 34, 35B, 35F, 38, mid
Serogroup 20 (comprisin serotypes 20A and 2013). A phar-
maceutical conrposition can comprise a plurality of saccha-
ride-polypeptide conjugates comprising the serotype GC and
at least twenty-four additional serotypes comprising 1. 2, 3,
4, S. 6A, 6B, 7F, 9V. 14. 18C. 19A, 19F, 23F, 8. 9N, IOA.
I JA, 12F, 15A, 15B. 15C. 16F. 17F, 22F, 23A, 23B, 24F.
24B, 31, 33F. 34, 35B, 35F. 38, mid Scrogroup 20 (com-
prising serotypes 20A and 2013) A pharmaceutical compo-
sitmn can comprise a plurality of saccharide-polypeptide
conjugates comprising the serotype (IC and at least twenty-
five additionai serotypes comprising I, 2, 3, 4. 5. 6A. 6B, 7F,
9V, 14, 18C. 19A, 19F, 23F. 8. 9N. JOA, I JA, 12F, 15A,
I SB. 15C, 16F. 17F. 22F. 23A, 23B, 24F, 24B, 31, 33F, 34,
3SB. 35F, 38. and Scrogroup 20 (compnsrng scrolypes 20A
and 2013) A phannacemical composition can comprise a
plumlity of saccharide-pol)7eptide conjugates comprising
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the scrolypc 6C and al least I. 2. 3, 4, 5, 6. 7, 8, 9, 10, 11,
12. 13, 14. 15, 16, 17, IN, 19, 20. 21. 22. 23„24, 25, 26, 27,
28. 29, 30. 31, 32. 33, 34, 35, or 36 additional serotypes
comprisirm 1. 2, 3, 4. 5, 6A, 613, 71', 9V, 14, IN(L 19A, I')I(
23F. 8, 9N, IOA. I JA. 12F, 15 6. 15B. 15C, 16F, 17F. 22F,
23A, 23B. 24F. 24B„31, 33F. 34. 35F. 35B. 38. and
Scrogroup 20 (compnsrng serolypes 20A and 20B). or a
comburatron thereof. The rmmunogenic sacchandc-poly-
peptide conjugate(s) can be mdividually, respectively. or
collectively present in an amount of about 0.001, 0 01, 0 I, la
I, 2, 3. 4, 5, 6. 7, N. '), 10, 20, 30, 40, 50, ()0. 70, NO, 90, 95,
or 100'io. by iveight„based on the weight of the phamio-
ceutical composition The immunogenic saccharide-poly-
pcpude conlugalc(s) can uiclude cxcipicnts llml can bc
rrldrvrdUdllvt lcspcclrvcl)', or collcclrvclv prcscrlt 111 Brl I

amount of about 0 (X)1, 001, 0 I, I, 2. 3, 4. 5. 6, 7, 8, 9. 10,
20. 30, 40. 50, 60. 70, 80. 90, 95, or 1(X)%, by weight. based
on the weight of the pharmaceutical composition 'the
imnnmogenic saccharide-polypeptide conju ate(s) can
include adjuvants that can be individually. respectively, ol Io
collectively present ui mi amount of about. 0.001. 0.01, 0 I,
I, 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 nf the pharma-
ceutical composition 'I'he pharmaceutical composition can
be administered to one of a plurality of lnimans, which
elicits at least one of the following side eflects in less rhon
about 5%. 10!o, 20!o or 30%o of the plumlity of humans
fatigue. hcadachc, muscle pain, tourt peur, decreased appc-
utc, chills. or msh.

In other embodiments, a pharmaceutical composition can co

comprise a saccharide-polypeptide conjugate v herein the
saccharide rs fmm IV rneningrtidis A pharmaceutical cnni-
position can comprise a saccharide-polypeptide conjugate
wherein the socchande can be i?om S eriterica. A phomio-
ciulrcal composition can comprise a sacclmridh-polypeptide Ic

conjugate whereui the saccharide can bc from )I i l)ioclzoe.
A pluinnacculrcal composition can compnse a plurality of
saccharide-polypeptide conjugates comprising saccharides
fmm Neisserin nzezzingitidil. A pharmaceutical composition
can comprise o plurality of caccharide-polypeptide conju- co

gates comprising saccharides from,S'. Cntericn. A phamio-
ccUncdl corlrposrlrorl cBII corlrprlsc catt ciirllpr1sc II plirlBlllv
of sdccluiridc-polypeptide conjugates comprisin sacclm-
udcs lrom )l. infirten de.

'Hie polypeptide of any of the plurality of sacchande-
polypeptide conjugates can be the same polypeptide Izor

example. the polypeptide of any of the plurality of saccha-
ride-polypeptide conju atec can be CRM,97 The plurality
ol sdcchdndc-pol)'peptide corljirgBlcs carl corllpr1sc a rilrx-
turc of ddlbrent polypcptnles. For cxamplc. Ihc plurality of o

saccharide-polypeptide conjugates can compnse a mixture
of ( RMI9,. tetanus toxoid, a diphtheria toxoid, nr any
fra nient thereof

Any pharmaceutical compocition described herein can be
in unit dose form. Additionafly. the pharmaceutical compo- o.

silron can I'urthcr compnse an adjuvant. In some cmbodr-
IIICIIIS. Jill: BdjUVdrrl Call bC trit dli1111111U111-Calioil CorllpnSCS
ddluvant. In other embodiments. the adjuvmit crm be alum&-
num phosphate, aluminuni sulfate. or aluminum hydroxide.
More exrunples of suitable adluvants for use in the phanna- tr!

ceutical composition include: aluminum-based salts and
variants thereof; emulsions (either water-in-oil or oil-in-
wdtcr) dnd iariants thercol; ego Frcund's lncomplctcAd)u-
1 ant. MF59g (Glaxosmrtlrhlinc pic): PRR lrgands and van-
anls thcrcof, c, pathogen trssociatcxi molecular paltenw sc

(PAMPs); TI R3 and RI.R ligands or variant ~ therozf. e g.,
Synthetic analo c of dsRNA. poly(I C), etc: 'I'I.R4 lip ands

or variants lhcreol; c.g.. bacterial t?dgellrn, Glucopyranosyl
I.rpid Adjuvant ((JI,A), nionophosphoryl lipid A, etc; TI.R5
ligands or variants thereof. e... imiquiniod, gardiquirnod,
RN48, etc: 'I'1,89 ligands or variants thereof, e g, Oxyde-
oxynucleotides containing CpCJ motifs (CpCJ ODNs cuch as
ODN1826 and ODN2006); NOD2 Ilgonds or variants
thereof, c.go fragments of baclenal cell walls (such as
muramyl dipeptide [MDP]). saponnw including synthetic
derivatives or variants thereof e g . C)S21. T()I.1 055, etc; or
any combination of above An adjuvant can be 3M-052.

A phamiaceutical conlposition can firrther coniprise an
excipient. An excipient can be Acacia, Acesulfome Potas-
sium. Acetic Acid. Cilacial Acetone. Acetyltributyl C:itrate,
Acctyltricthyl Crtratc, Agar. Albunnn. Alcohol, Algiruc
Acid, Alrphatrc Polycslcrs. Alitamc. Almond Oil, Alpha
'I'ocopherol, Ahuninmn I lydroxide Adluvant, Aluminum
Oxide, Aluminuni Phosphate Adluvant, Aluminum Stearate,
Anunonia Solution. Ammoniuni Alginate. Ascorbic Acid,
Ascorbyl Pahnitate, Aspartame„Attapulgite, Bentonite. Ben-
zalJ(onium CIrlorlde, Benzethonium Chloride. Benzoic Acid,
Bcnzyl Alcohol, Bcnzyl Benzoate, Boric Acal, Bronopul,
Bulylatcd Hydroxy anisolc. Butylatoxl Hydmxylolumic,
13utylparaben, Calcium Alginate, ('alciuni ('arbonate, Diba-
sic Anhydmus Calciuni Phosphate, Dibasic Drhydncte ('al-
cruni Phosphate, 'I'ribasic ('alcrum Phosphate, Calcium
Stearate, Calcium Sulfate, Canola Oil, Carbomer, Carbon
Dioxide. Carboxymethylceflulose Calcium. Carboxymeth-
ylccllulosc Sodium, Carragccnan. Castor Oil, Hydrogenated
Castor 0rl, Mrc roc ry s ta1 lure Cellulose, Powdered Cellulose.
Silicified Microcrystalline ('ellulose, ('ellulose Acetate, Cel-
lulose Acetate Phthalate, ('eratonia, ('etostearyl Alcohol,
('etrinnde. (.'etyl Alcohol. Cetylpyridinium ('hloride. ('hi-
tosan. Chlorhexidine, Chlorobutanol. ChlorocresoL Chlo-
mddiuoroethane (HCF('), Cltlorofluorocorbons (CFC),
Chlomxylcnol, Cholcslcrol, Crtrw. Acid Monohydrdtc, Col-
loidal Srlrcon Droxrdc. Colonng Agents. Copovrdonc, Cum
Orl, Cottonseed Orl. Crcsol. Croscanncllose Sodnun,
('mspovidone, ('yclodextrins, Cyclomethicone, l)enato-
nium l)enzoate, I )extrates, Dextrin, Dextrose. 1)ibutyl
Phthalate. Dibutyl Sebacate. Dlethanolamine, Diethyl
Phthalate. Difluoroethane (HFC)„Dimethicone. Dimethyl
Ether, Dimethyl Phthalale, Duncthyl Sulfoxrde, Dimethyl-
acclamide, Drsodrum Edetale, Docusatc Sodnun, Edclrc
Acid, Erythorbic Acid, Erytlmlol. Ethyl Acctalc, Ethyl Lac-
tate, Iithyl Maltol, I ithyl Oleate, iithyl Vanrllin, I ithylcellulo
se, I ithylene (ilycol Palmitostearate, I ithylene Vinyl Acetate,
Ethylparaben. Fructose, Fumaric Acid, Cielatin. Glucose,
Liquid. Cilycerin. Cilyceryl Behenate, Cilyceryl Monooleote,
Glyceryl Monoslearale, Glyceryl Palmrtoslcarate, Glycolu-
rol, Guar Gum, Hecloutc. Heptatluoropropanc (HFC),
Hcxctulinc. Hydrocarbons (HC), Hydrochlonc Acid,
I iydroxyethyl Cellulose. I iydroxyethylmethyl Cellulose,
I Iydroxypropyl Cellulose. I,oiv-substituted I Jydroxypropyl
Cellulose, Hydroxypropyl Starch„Hypromefloce,
Hypromellose Acetate Succinate, Hypromellose Phtholate,
Inndurca, Inului. Iron Oxides, Isomalt, Isopropyl Alcohol.
Isopropyl biynstatc. Isopropyl. Palmrtalc, ICaolur. Lactic
Acid, Lactitol, Arrlrydrous Lactose, Monohydrate Lactose.
Spray-l)ried l,setose, I anolin, I anolin Alcohols, I lvdnlus
I.anolin, I auric Acid. I.ecithin. I.eucine. I.inoleic Acid,
Macrogol. Hydroxystearate Magnesium Aluminum Silicate,
Magnesium Carbonate. Mognesnun Oxide, Ma necium Sili-
cate, Magnesium Slearale, Magnesium Tnsrlrcalc, Iviahc
Acid, bialtrtol, Maltrtol Solution, Maltodcxtnn, Maltul,
Maltose, Mannitol, Mmlium-chaur Triglyccndcs, Meglum-
ine, Menthol, Methylcellulose. Methylpancben, Mineral Oil,
I rght Mineral Oil, Mineral Oil and I.anolin Alcohols, Mono-
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cthanohunine, Monosodium Glutimiaic, Monotluo lycerol,
Myristic Acid, Neohesperid&n Dihydrochalcime. Nitrogen,
Nitmus Oxide. Octyldodecanol, Oleic Acid„Oleyl Alcohol,
Olive Oil, Valmitic Acid, Varatfin, Peanut Oil, Pectin. Pet-
rolatum. Petrolatum and Lanolin Alcohols. Phenol. Pbe-
noxyethanol. Phenylethyl AlcohoL Phenylmercuric Acetate,
Phcnylmercuric Borate, Phcnylmcrcunc Nitrate, Phosphoric
Acid, Polacril&n Potassium, Poloxamcr, Polycarbophil,
Volydextrose, Polyethylene Cilycol, Polyethylene Ox&de,

Volymethacrylates, Poly(niethyl vinyl ether/maleic anhy- in

dride). Volyoxyethylene Alkyl iithers, Volyoxyethvlmte C'as-
tor Oil Denvatives. Polyoxyethylene Sorbitan Fatty Acid
Eaters, Polyoxyethylene Stearates. Polyvinyl Acetate Phtha-
latc, Polyvuiyl Alcohol, Potassium Algindtc, Potassium Ben-
zoaic. Potassnun B&carbonate, Potassium Clfiondc. Potas-
sium ( itrate, Votass&un& I lydroxide, Votass&unt
Metabisulfite, Votassiun& Sorbate, Vovidone, Vn&pionic Acid,
Vropyl (iallate, Propylene ('arbonate, Propylene (ilycol,
Propylene Cilycol Alginate, Propylparaben. 2-Pyrrolidone,
Raffinose„Saccharin, Saccharin Sodium, Saponite. Sesame 10

Oil, Shellac, Simeth&conc, So&hum Acetate, Sod&um Alg-
inale, Sod&um Ascorbaic, Sodnun Bcnzoaic, Sodium Bwar-
bonate. Sodium Borate, Sodium ('hk&ride„Sodium ('itnste
l)ihydrate, Sodiun& Cyclmnate, Sodium I lyaluronate,
Sodiiun I iydroxide. Sod&um l,actate, Sodium I.auryl Sulfate,
Sodium Metabisulfite. Dibasic Sodium Phosphate. Monoba-
sic Sodium Phosphate. Sodium Propionate, Sodium Starch
Glycoldlc. Sod&um Stcaryl Fumaralc. Sodium Sullitc. Sorbic
Acnl. Sorbitan Eaters (Sorb&tan Fauy Acid Eaters), Sorb&lol,
)oybean Oil. Starch. Vregelatinized Starch. Sterilizable &o

Maize Starch, Stearic Acid. Stearyl Alcolx&l. Sucralose,
)ucrose. ('ompressible )ugar, ('onfectioner's Sugar. Sugar
Spheres. Sulfobutylether b-Cyclodextrin. Sulfuric Acid,
Sunflower Oil, Hard Fat Suppository Base~. Talc, Tartaric
Acid, Tclrafluoroethanc (HFC), Thaiiindtiil, Thiincri&sdl, &s

Thymol. T&tanium D&ox&dc, Tragacanih, Trclmlosc, Triacc-
un. Tributyl Citratc, Triethm&olanune, Tr&ethyl C&tralc, Van-
illin, I lydn&genated Vegetable Oil, Water, Anionic Elimilsi-

fyin VI'ax, ('arnauba Wax. ('etyl I'.sters Wax,
Microcrystailine Wax, Nonionic Emulsifying Wax. KVh&te do

Wax, Yellow Wax, Xanthan Cium, Xylitol, Zein. Zinc
Aciiatc, or Z&nc Stearatc.

A phdnlidCCUI&&Bi CO&I&poS111011 CBI& fUI'lhCI CL&11&prlSC

surlacldni or cmulsiiicr, or a combinalion Ihcreoli A surfac-
tant can be polysorbate. polymer glycol. a sorbitan ester, or d

any combination thereof In some embodiments. polysorbate
can be poiysorbate 80. In some embodiments. polymer

lycol can be polyethylene glycol. A surfactant can be
TWEEN. A pharmaceutical composiuon cim compose a
spec&iic polyethylcnc glycol based upon ils molecular 0

w clghu A pharinaccUI&cdl 0011&posit&L&11 ca&1 co&uprise a pro-
se&sativa. A phal'tn,'IceUtical cotnposiilo&1 c;1&1 conlpl'lsL';I
salt 'I'he salt is an inorganic salt. A pharinaceutical compo-
sition can further compnse an anti-ihn al compound or a
salt thereof An antihntgal compound can be thimerosal, &s

phenol, bmizethon&um chlonde, or 2-phenoxyclhanol. A
phanndcculical compos&t&on can lurlhcr compose a chelat-
ing agmtt. A chclaung agmit can bc cthylcned&anunctct-
raacetic acid (I:I) I'A). A pharmaceutical composition can
further compose a buffering agent 'lhe buffering agent &s io
succinate buifer agent. tris-acetate-ethylenediuminetet-
raacetic acid (TAE) bufl'ering agent. 4-(2-hydroxyethyl)-I-
p&pcrazuiecthancsulfon&c ac&d (HEPES) bufli:ring agent,
phosphate buflhnng agent, sod&um phosphate buflbring
agent, or a potassium phosphate bufli:ruig agent. A phamta- ss
ceutical composition can further comprise sterile v ster.
Vihen the pharmaceutical composition can be administered

iiilratiitiscUldilv lt& B hUIU&iil, lhc phar&IIBcctuiciil co&apus&11011

can elicit an inunune response that lasts from about I week
to about 80 years. A pharmaceutical composition retains at
least about 60"rh of its original biological activity &vhen

stored in a sealed container fi&r about 24 months at a
temperature of about 2'.-g" C, when the sealed container
is stored ui an aunosphcre havu&g about SO/u relative
humidity and I alm of atmospheric prcssure. A pharmaceu-
tical composition can retain at least about 70% of its original
biological activity when stored in a sealed container ti&r

about 24 months at a temperature of about 2" ('8" ('hen
the sealed container is stored in an atmosphere having about
50% relative humidity and I atm of atmospheric pressure. A
phannaccul&cdl compos&uon can rctmn al least about 80% of
ils original biologicdl aci&vily when slorixl in a scaicsl
container for about 24 nionths at a temperature of alx&ut 2"
('-8" (2 v;hen the sealed container is stored in an atmo-
sphere having about 50% relanve lnunidity and I atm of
atmospheric pressure. A phamtaceut&cal composition can
retaut at least about 90% of its original b&ological activity
when slorcsl in a smiled container for about 24 monlhs al a
tcmpcraturc of about 2'.-g'. when thc SCBILSI container
is stored in mi atmosphere havmg about 50'r'I& relative
hiunidity and I atm of atmosphenc pressure.

I'he polysaccharide-polypept&de conjugates as described
herein can be adjuvant&. Suitable adjuvants can include an
aluminum hydroxide gel (alum) or aluminum phosphate, but
can also be a sall of calcium. magnesium. &ron or zuic, or can
bc an insoluble suspcns&on of acylatcd tyros&nc, or acylatod
sugars, cationically or anionically derivat&zed polysaccha-
rides, or polyphophazenes. An adjuvant can be SM-052
Whe&1 adjuvmited with aluminuin salts, the ratio of alunli-
num salt to polysaccharide can be less than 10: I (w/w), less
than 8: I (w/v:). or nu&re than 2: I (w/w ) in a vaccine dose or
Ior&UU1dt&011.

Thc amount of polypcpude in a vacc&nc dose can be
SCh:CtCd BS Bii a&&&OUI&l whICh Cail 11&dUCCS Bii &&1&&UU&&op&0-

tective response without si niiicant adverse effects. A dose
or forn&ulation can comprise 0.1-100 pg of polysaccharide
and/or for a polysaccharide polypeptide conju ate 0.1-50 pg
of polysaccharide.;% polysaccharide-polypeptide conjugate
can compose 1-10 pg of polysacclrdridc, I-S pg of polysac-
charide, or 2-5 pg of polysacchande. Thc content of poly-
VLT&tide in Ihc vaccine can bc &n the range of 1-100 pg of
polypeptide, 5-50 pg of polypeptide, or 5-25 pg of polypep-
tide

The vaccine dosage can be in the range of 1-5 u of
polysaccharide per polysacclmride polypeptide conjugate
dchvcrcd intramuscularly ds a single 0.5 mL &nlccl&on. The
vacciiic dosdgL. cdn co&uprise BIU&lit&&UI&i phosplialc (I
mg/mL) and 0.01% polysorbalc 80.
Methods of Use

I'he saccharide-polypeptide conjugates as described
herein can be fornn&lated for use in a vacc&ne. The phanna-
ceut&cal compositions comprising a sacchande-polypeptide
conlugatc as described herein can bc formulated for usc in
d Vi&CC&i&L, 11&C phdimdCC&il&CBI 00&1&posit&olla Coilipilsiilg II

saccharide-polypLS&tide conjugate as dcscnbcd hcrcin ca+bc
used in a vaccine. The vaccine can be admimstered to a
subject. 1'he vaccine can be used as a prophylat&c fbr disease
caused by .5'. /&Bean&0 nne, such as men&ng&tis. pneumonia,
and severe invasive diseases associated with pneumococcal
inli:ction. The subject can bc d human. The sublcct or human
can bc a subject or hummi in nccd thereof

Thc saccharide-polypiptide conlugatc can be aihnuus-
tered by intramuscular injection. I'he saccharide-polypep-
tide conjugate can be administered v&a intraniuscular, intm-
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peritoneal, uitradcnnal or subcuianeous routes, or via
iiIilcos;ll;idniiiiistl itloll to thc oml/Blllllcntaty. I'cspn'Story oi'enitourinarytracts 1'he saccharide-polypeptide contugate
can be administered via a suppository. 'I'he sacchande-
polypeptide conjugate can be administered intranasally The
saccharide-polypeptide coign ate can elicit Bn

opsonophagocyuc response after admiiustration. The sac-
cluindc-polypeptide coulugatc cim elici1 Ihc production of
antibodies against the serotype of the saccharide-polypep-
tide conjugate. 'Ibis antibody response can be measured by
an in vitro opsonophagocytic assay after administration of
the saccharide-polypeptide conjugate.

The pharmaceutical composition comprising, a saccha-
ndc-polypcptidc conjugate can bc admimstcrcd by intra-
muscular uijection. Thc pharmaceutical composition com-
prising a saccharide-polypeptide conjugate can be
aihninistered via intramuscular, intraperitoneal, intradernial
or subcutaneous routes, or via mucosal administration to the
oral/alimentary, respiratory or genitourinary tracrs. The
pharmaceutical composition comprising a saccharide-poly-
pepndc contugate can bc mhnuustered uitranasally. The
pharmaceutical composition cim bc sdnunistered mtriunus-
cularly and can elicit an immune response that lasts front I

week to 30 years 'I be saccharide-polypeptide conjugate can
elicit an opsonophagocytic response after administration.
The phamiaceutical composition comprising a sacchande-
polypeptide conlugate can elicit the production of anribodies
against the serotypc ol'he sacchande-polypepndc conlu-
gate. Tlus antibody response can bc measured by an ui vitro
opsonophaaocytic assay after administration of the pharma-
ceutical composition comprisuig the saccharide-polypeptide
conjugate

For example, a pharmaceutical composition administered
to B subject can comprise a saccharide-polypeptide conju-
gate comprisuig a capsular polycacchsndc or umnuno enic
fm~ncnt Ihcreol from a serotypc of S. pnciimcaine con)u-
gattxl to a polypepudc, aud whereui Ihe scrotype is not at
least one of oris not 1. 3, 4, 5, 6A, 613, 71( ')V. 14. 18('. I')A,
19F, or 2310 the serotype is at least I, 2, 3. 4, 5, 6, 7, 8. 9,
10, 11, 12. 13„14. 15. 16, 17. 18. 19, 21. 22. 23. orof 2. 6C,
8. 9N, IOA, ilrk, 12F. 15A. 15B, 15C. 16F. 17F. 22F. 23A,
23B. 24F. 24B, 31, 33F, 34. 35B. 3SF, 38 mid Scrogroup 20
(comprising sero()pcs 20A and 20B), or a combination
thereol: A pharmaceutical composition aihnimstcrcd to B

subject can comprise a plurality of saccharide-polypeptide
conjugates compnsing at least nine serotypes selected front
the group consistin of 2. 6C, 8, 9N, IOA, JIA. 12F. 15A,
15B. 15C. 16F. 17F. 22F, 23 A. 23B. 24F, 24B, 31. 33F. 34,
35B. 35F, 38 and Scrogroup 20 (compnsing serotypcs 20A
and 20B). A pharmaceutical composinon admimstercd to a
subicct cmi compnsc Bt least tcn serotypes sehmted from the
mup consisting of 2, 6(k 8. 9N, IOA, JJA, 121( 15A. 15H,

15('. 161( 171( 221', 23A. 23I3, 24H. 24F, 31, 331( 34. 35H,
35F, 38 Bnd Serogmup 20 (comprising serotypes 20A and
20B). A pharmaceutical composition administered to a sub-
ject can compose at least clcvcn scrotypcs sclcmIed Irom thc
group consisting of 2, 6C, 8. 9N, JOA. I IA, 12F, 15A. I SB,
15C. 16F, 17F, 22F, 23A, 23B, 24B. 24F. 31, 33F, 34, 3SB,
351'. 38 and gemgroup 20 (comprising serotypes 20A and
201 I). A pharniaceutical composition administered to a sub-
ject can comprise at least tv elve serotypes selecred from the
roup consistin of 2, 6C, 8. 9N, IOA, I IA. 12F, 15A. 15B,

15C. 16F, 17F, 22F, 23A. 23B, 24B, 24F, 31, 33F, 34, 35B,
35F, 38;md Serogroup 20 (comprisui scrotypes 20A and
20B). A pharmaceutical composition mhnimstercd to a sub-
ject can comprise at least thirteen serotypes selected front
the group consisting of 2. 6(', 8, 9N, IOA, I I A, 121( 15A,

15B, ISC, 16F. 17F, 22F. 23A, 23B, 24B, 24F, 31, 33F. 34.
35I3, 331( 38 and gerogroup 20 (comprising serotypes 20A
and 20I3) A pharmaceutical composition adniinistered to a
subject can comprise at least fourteen serotypes selected
from the group consisting of 2. 6C. 8, 9N. IOA, ll S, 12F,
15A. 15B. 15C, 16F, 17F. 22F. 23A. 23B„24B. 24F, 31. 33F,
34, 3SB, 3SF, 38 and Scrogroup 20 (compnsing scmtvpcs
20A and 20B). A pharmaccuncal composition Bthnuustcrcxl
to a subject can comprise at least fifteen semtypes selected

Ic from the group coixsisting of 2. 6('. 8, 9N, IOA, I IA, 12F,
15A, 15l3, 15C. 1(il( 171', 221'. 23A, 23I3, 24I3. 241( 31, 33F,
34. 35B, 35F, 38 and Serogroup 20 (comprising serotypes
20A md 20B). A phamiaceutical composition administered
to a sub ect can compnsc at least sixtccn scrotypcs selected
from thc group consisting of 2. 6C, 8, 9N, IOA, I JA, 12F.
15A, 15H, 15C, 161( 171( 221'. 23A, 23H, 24B. 24F, 31, 331;
34, 35H, 35F, 38 and gerogroup 20 (coniprising semtypes
20A and 20B). A phannacemical composition administered
to a subject can comprise at least seventeen serotypes

io selected from the group consisting of 2. 6C. 8, 9N, IOA,
I JA, 12F, ISA, ISB, 15C. 16F. 17F, 22F, 23A, 23B. 24B,
24F, 31, 33F. 34, 35B, 35F. 38 and Serogroup 20 (compris-
ing serot)Ties 20A and 20l3). A pharmaceutical composition
administered to a subject can comprise at least eighteen
serotypes selected front the group consisting of 2, 6(2 8. 9N,
IOA„ IIA, 12F, 15A. 15B. 15C„ I(iF„17F. 22F. 23A, 23B,
24B. 24F. 31, 33F. 34, 35B„35F. 38 Bnd Serogroup 20
(compnsing scrotypcs 20A and 20B). A phanuaccutical
composition adnunistcrcd to a sublcct can comprise Bt least

io nineteen serotypes selected from the gmup consistuig of 2,6(', 9N, IOA, IIA. 121( 15A, 15I3, 15('. 161', 171; 221;
23A, 23H. 24H, 241( 31, 331', 34, 35B. 351'. 38 and gero-
group 20 (comprising serotypes 20A and 20B). A pharma-
ceutical composition administered to a subject can comprise

ii al least Iwmity scrolypcs sclccted Irom Ihc group consisluig
of 2. 6C, 8, 9N, 10su 11A. 12F. 15A, I SB, I SC, 16F, 17F,
22F, 23A, 23B, 24B. 24F, 31. 33F, 34, 3SB, 35F, 38 mid
gerogroup 20 (comprisin serotypes 20A and 20I3). A phar-
maceutical coniposition administered to a sub)ect can com-

so prise at least twenty-one serotypes selected from the group
consistin of 2. 6C, 8, 9N, IOA, I IA„12F. 15A. 15B. 15C,
16F, 17F. 22F, 23 su 23B, 24B, 24F, 31, 33F, 34. 35B, 35F.
38 and Serogroup 20 (compnsing serotypes 20A mid 20B).
A ph IllllaCCiltiCBJ CoilipiiSltloii BiilllllllSICri il Io a Sub

1
CCI Call

comprise at least twenty-tivo semtypes selected fmm the
gmup consisting of 2. 6('. 8. 9N, JOA. I IA, 121( 15A. 15i3,
15C. 16F, 17F, 22F, 23A, 23B„24B. 24F. 31, 33F, 34, 35B,
35F. 38 and Serogroup 20 (comprising serotypes 20A and
20B). For cxamplc. B pluirnuiccutical composition aihnuus-

o tcrcd Io a subject can compnsc a sacchandc-polypcptule
conjugate comprisuig a capsular polysaccharide or immu-
nogenic fnsgment thereof from a serotype of 5 paeimn&aine
conjugated to a polypeptide. and wherein the serotype is not
at least one of. or is not I. 3, 4. 3, GA„GB. 7F, 9V, 14. 18C,

s. 19A. 19F. or 23F: the serotype is at least I, 2. 3, 4. 5. 6. 7,
8, 9, lb. 11, 12, 13, 14, 15. 16, 17, 18, 19. 20, 21, 22, 23, or
of 2, GC, 8. 9N, IOA, 11A. 12F, 15A. I SB. I SC. 16F, 17F.
22F, 23A. 23B, 24F, 24B, 31. 33F, 34, 35B. 3SF. 38, mid
gerogroup 20 (comprising serotypes 20A and 20I3); or a

io combination thereof. A pharmaceutical composition adinin-
istered to a subject can comprise a plumlity of saccharide-
polypeptide conjugates comprising Bt least nine serotypes
sclectcd Iiom thc group consisting of 2. 6C, 8, 9N, IOA,
I JA, 12F, 15A, 15B. 15C, 16F, 17F. 22F. 23A, 23B. 24F,

si 24B. 31, 33F. 34, 35B, 35F, 38, aud Serogroup 20 (com-
prising serotypes 20A mid 20ii) A pharmaceutical compo-
sition administered to a subject can compose at least ten
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scrotypcs selected from the group consisting of 2, 6C. 8. 9N,
IOA. I IA, 121( 15A, 15B, 15(', 161', 171', 221; 23A. 23B,
24lh 241', 31, 331'. 34, 35I3. 351', 38, and Semgroup 20
(comprisinn serotypes 20A and 20B) A pharmaceutical
composition administered ro a subject can comprise at least
eleven serotypes selected from the group consisrin of 2. 6C,
8, 9N, JOA, JIA, 12F, ISA, I SB, 15C. 16F, 17F. 22F. 23A,
23B. 24B. 24F, 31, 33F, 34, 35B, 35F. 38, and Serogroup 20
(coniprisin serotypes 20A and 20B) A pharmaceutical
composition administered to a subject can comprise at least
nvelve serotypes selected from the gmup consisting of 2,
6C, 8, 9N. IOA. I IA„12F. 15A. 15B. 15C, 16F. 17F, 22F,
23A. 23B. 24B„24F, 31, 33F. 34. 35B, 35F. 38. and
Scro~oup 20 (compnsrng serotypcs 20A and 20B). A phar-
maceutical composition adnunistcrcd to a subirmt cmi com-
prise at least thirteen semtypes selected fnim the group
consisting of 2. 6(', 8, 9N, JOA. JJA, 121( 15A, 15I3, 15C,
161'. 171( 221', 23A. 2313. 24I3, 241'. 31, 33F. 34, 35l3. 351(
38. and Semgroup 20 (comprisin serotypes 20A and 20B).
A pharmaceutical composition administered to a subject can
comprise at least I'ourtcen serotypes selected irom thc roup
consistuig of 2. 6C, 8, 9N, IOA, I IA, 12F, 15A. 15B, 15C,
16F, 171', 221( 23A. 2313. 24I3, 241( 31, 331( 34. 3513. 351(
38. and Serogroup 20 (composing senitypes 20A and 2013).
A pharmaceutical compositiicn administered to a subject can
con(prise at least fifieen serotypec selected from the group
consisting of 2. (IC„8, 9N, JOA. I I A, 12F. 15A. 15B. 15C,
16F. 17F, 22F, 23A. 23B. 24B, 24F, 31, 33F, 34. 35B. 35F,
38. and Serogroup 20 (compnsuig scrotypcs 20A and 20B).
A pharmaceutical composition administered to a subject can
comprise ar least sixteen senitypes selected from the group
consisting of 2. 6(', 8, 9N, JOA. JJA, 121( 15A, 15I3, 15C,
16F. 17F, 22F, 23A. 23B. 24B, 24F. 31. 33F. 34. 35B. 35F,
38. and Semgroup 20 (comprisin serotypes 20A and 20B).
A pluirnurceutrcal composition adnunistered to a subtext can
comprise at least scvmrtcen scrotypcs sclcmtcd from the
group consisting of 2, 6C, 8, 9N, IOA, I JA, 12F, 15A. 15B,
15(2 161', 171( 221', 23A. 23I3, 24B. 24F, 31, 331( 34. 35B,
35F, 38, and Semgroup 20 (comprising serotypes 20A and
20B). A pharmaceutical iximposition administered to a sub-
ject can comprise at least eighteen serotypes selecred from
the group consisting of 2. 6C, 8. 9N, IOA. 11A. 12F, 15.A,
15B. 15C. 16F. 17F, 22F, 23A, 23B. 24B, 24F, 31, 33F. 34,
35B. 35F. 38, and Serogroup 20 (compnsuig scrotypcs 20A
and 2011). A pharmaceutical composition administered to a
subject can comprise at least nineteen serotypes selected
front the group consisting of 2. 6C, 8, 9N. JOA. IIA. 12F,
15A, 15B. 15C„16F, 17F. 22F, 23A. 23B. 24B. 24F, 31. 33F,
34. 35B. 35F, 38, and Serogroup 20 (composing scroty)rcs
20A mid 20B). A pharmaceuucal composition aihninistercd
to a subject can compose at least rvvcnty scrotypcs selcctcd
fmm the group consisting of 2, 6C, 8, 9N„JOA, I I A. 121(
15A. 15I3, 15(', 161( 171'. 221', 23A. 23)3, 2413. 241', 31. 331(
34, 35B. 35F, 38„and Serogroup 20 (comprising, serotypes
20A and 20B). A pharmaceutical composition administered
to a subicct can compose at least rvvcnty-onc scrotypes
sclcctcd from thc group consisnng ol 2, 6C. 8, 9N, IO.A,

JJA, 12F, 15A, 15B, 15C, 16F, 17F, 22F, 23A, 23B. 24B,
241'. 31, 331( 34, 35I3, 351', 38, and Scmgroup 20 (con(pos-
ing serotypes 20A and 20I3) A pharmaceutical composition
aihninistered to a subject can comprise at leasr tvventy-tvvo
serotypes selected from the group consisting of 2. 6C. 8. 9N,
IOA. JJA, 12F, 15A, 15B, ISC, 16F, 17F. 22F. 23A. 23B,
24B. 24F, 31. 33F. 34, 35B, 35F, 38, mid Serogroup 20
(comprisuig scrotypcs 20A mid 20B). A pharmaceutical
composition administered to a subject can comprise a plu-
rality of saccharide-polypeptide conjugates comprising the

scrotypcs 6C, 8, 9N. IOA, 11A. 12F, 15A, 15B, 22F, 23A.
2313, 33F, and 35I3 A pharmaceutical composition admin-
istered to a subject can comprise a plurality of saccharide-
polypeptide conjugates comprising the serotypes 6('. 8, 9N,
I IA, 12F, 15 A. 15B, 16F, 22F. 23A„23B, 24F. 33F. and 35B.
A phamiaceutical composition administered to a subject can
colllprlsc a plurality iil sacclirllldc-poly'peptide collfugatcs
comprising thc scrotypcs 6C. 8, 9N, JOA, JIA, 12F, 15A,
221( 23A. 23I3, 2-)F, 331', and 3513 A pharmaceutical com-

ic position administered to a subject can comprise a plurality of
saccharide-polypeptide conjunates corlipnsnlg the serotypes
6C. 8, 9N. IOA. IIA, 12F, 15A. 15B. 15C. IGF. 22F, 23A,
23B. 33F. and 35B. A phamiaceutical composition arhnin-
istcrcd to a subject can compose a plurality of sacchandc-
polypcptslc conjugates compnsuig thc scrotypcs 6C, 8, 9N.
IOA, I I A, 121( 15A. 1513. 15('. 161; 20I3, 221', 23A. 23i3,
331', mid 35B A pharmaceutical composition administered
to a subject can comprise a plurahty of saccharide-polypep-
tide conju ates comprising the semtypes 6C, 8. 9N, IOA,

io I IA, 12F. 15A. 15B, 15C. 16F. 22F. 23A, 23B. 33F. 35B and
Scrogroup 20 (comprising 20A mrd 20B). A phamiaccutmal
composrtron admitustcrixl to a subicct can compose a plu-
mlity of saccharide-polypeptide conjugates comprising the
seroty)res 6C, JOA, I IA. 15A, 1513. 15(', 221( 23A, 24l3,
331( 35B, and 38. A pharmaceutical coniposition adminis-
tered to a subject can comprise a plurahty of saccharide-
polvpeptide conjugates comprising the semtypes 6C. 8. 9N,
10 k, I IA, 12F, 15A, 15B. 22F, 23A. 23B, 33F, and 35B. A
pharmaceutical composruon admuustercd to a subiect can

io comprise a plurality of saccharide-polypeptide conjugates
comprising the serotypes 6(', 8, 9N, 1IA, 121', 15A, 15i3,
161', 221', 23A, 23i3. 331', and 3513 A pharmaceutical com-
position administered to a subject can comprise a pluralitv of
saccharide-polypeptide conjugates comprisin the serotypes

ii 6C. 8, 9N. IOA, IIA, 12F, 15A, 22F. 23A, 23B, 24F, 33F,
and 35B. A pharmaceutical composition adnunistcrcd to a
subicct can comprise a plurahty oi'acchandc-polypcptulc
cortjugates comprising (iC, IOA, I JA, 15A, 15I3, 15('. 22F,
23A, 24B. 331( 35B and 38. A pharmaceutical composition

4o administered to a subject can comprise a plurality of sac-
charide-polypeptide conjugates compnsin the serotypes
6C, 8, 9N, IOA. 11A. 12F, 15A. 15B, 22F, 23A, 23B, 33F.
and 35B. A phannaccutical composition administered to a
subject can compose a plurality oi'acchandc-polypcpudc
cortjugates comprising the serotypes (i(', 8, 9N, I IA. 121;
15A, 15B. 1(il', 221', 23A. 23B, 331', and 35I3. A pharrna-
ceutrcal composition administered to a subject can comprise
a plurality of saccharide-polypeptide conjugates comprisin
at least 13 oi'hc serotypes l. 2. 3, 4, 5, 6A, 6B, 7F, 9V. 14,

o 18C. 19A, 19F. 23F, 6C. 8, 9N, JOA. I JA, 12F, 15A, ISB,
I SC. 16F, 17F, 22F, 23A, 23B. 24F, 31, 33F, 34, 3SB. 38 mid
Serogroup 20 (comprising serotypes 20A and 20B). or a
cmnbmation thereof. A pharniaceutical composition admin-
istered to a subject can comprise a plurality of saccharide-

ss polypeptide conjugates coniprisin at least 14 of the sero-
typcs I, 2, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F. 23F.
6C, 8, 9N, JOA. 11A. 12F. 15A, 15B, 15C. 16F, 17F. 22F.
23 k, 23B, 24F, 31. 33F. 34, 35B, 38 and Scmgroup 20
(comprising semt))res 20A and 20I3). or a combination

ro thereof. A pharmaceutical composition administered to a
subject can comprise a plumlity of saccharide-polypeptide
conjugates comprising at least 15 of the serotypes I, 2. 3. 4,
5, 6A, GB, 7F, 9V, 14. 18C, 19A, 19F, 23F, 6C, 8, 9N. JOA.
I JA, 12F, 15A. 15B, 15C, 16F. 17F, 22F, 23A, 23B. 24F, 31,

si 33F, 34, 35B, and 38. mrd Scrogroup 20 (compnsuig sero-
types 20A and 20B), or a combination thereof A pharma-
ceutical composition administered to a subject can comprise
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a plurali&y of s«col&at&dc-polypeptide coniugates comprising
at least 16 of the serotypes I, 2, 3. 4. 5, 6A, 6I3, 71'. 9V, 14,
18C 19A 191& 231& 6(' 9N IOA I IA 121( 15A 15B
15C. 161', 171; 221'. 23A, 23I3, 2)l', 31. 331; 34, 35i3. 38 and
Serogroup 20 (comprisin serotypes 20A and 20B). or a
combination thereof. A pharmaceutical composirion admin-
is&crcd to a subicct can compose a plurah&y of sacchandc-
polypepndc conjugutes comprisin at least 17 oi thc scro-
types I, 2. 3, 4, 5, 6A, 60. 71, 9V, 14, 18( „19A, I')15 231(6(', 9N IOA IIA, 121& 15A 15B 15C 168. 178, 221; ic
23A. 23I3. 241; 31, 331( 34. 35I3, 38 and Sea&group 20
(comprising serotypes 20A and 20B), or a combinarion
thereof. A pharmaceutical composition administered to a
subicc& can compose a plurahty of saccliande-polypeptide
conjugaics comprising at least 18 of thc sero()pcs I, 2. 3, 4,
5. 6A, 6I3 71( &JV, 14, 18(', 19A. 191& 231', 6('. 8, ON, IOA,
I IA, 121', 15A. 15B. 15(', 1 61'. 171; 221', 23A„23B, 2415 31,
331'. 34. 35B, 38 and Sea&group 20 (comprising serotypes
20A and 20B). or a combination thereof. A pharmaceutical
composition administered to a subject can comprise can &o

comprise a plurality ol'acchandc-polypeptide coniugatcs
comprising thc scrotype 6C and a& 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, 28, 29. 30. 31, 32, 33, 34, 35. or 36 additional
serotypes comprising I, 2, 3, 4, 5. (&A. (&13. 71( ')V, 14. 18C,
19A. 19F. 23F. 8. 9N. IOA, IIA, 12F, 15A. 15B, 15C. ICiF,

17F, 22F. 23A, 23B, 24F. 24B, 31, 33F. 34, 35F. 35B. 38 and
Sero~cup 20 jco&npnsn&g scrotypcs 20A imd 20B). or a
combura&ion thereof. A pharmaccuiicsl composition admin-
istered to a subject can compose can comprise a plurality of &o

saccharide-polypeptide conjugates comprising the semtype
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 addirional
serotype comprising 1„3. 4. 6A. 6B, 7F, 8. 9N, IOA. I IA,
12F, 14. 15A, I SB, 15C, 16F, 19F, J9A, 22F. 23A, 23B. 24F, s&

24B. 33F. 34, 35F. 35B, 38 or Scru roup 20 (con&posing
scrotypes 20A und 20B). A plmnnaceut&cal composition
administered to a sublect can comprise can comprise a
plurality of saccharide-polypeptide conjugates comprisiag
the serotype 6C and at least I. 2, 3, 4, 5, (i. 7, 8, 9, 10, 11, so

12, 13. 14, 15. 16„ 17, 18, 19, 20. 21. 22. 23. 24. 25, 26, 27,
28. 29 or 30 ad&ht&onal scrotypc I, 3, 4, 6A, 6B. 7F. 8. 9N,
9V. JOA, 11A, 12F. 14, 15A, 15B, I SC, 16F. 19F, 19A, 22F,
23A. 23B, 23F, 24F, 24B, 33F, 34. 35F, 35B, 38 or Sero-
gmup 20 foun&prising serotypes 20A and 20I3) A pharma-
ceutical composition administered to a subject can con&prise
a plurality of saccharide-polypeptide conjugates comprising
at least 13 of the serotypes I, 2, 3, 4. 5, GA. 6B, 7F. 9V, 14,
18C. 19A. 19F, 23F, 6C, 8, 9N, IOA, I JA, 12F, 15A, 15B,
15C. 16F, 17F, 22F, 23A, 23B. 24F. 31, 33F. 34. 35B, 38, and o

Scrogroup 20 (con&pi&sing 20A and 20B), or a combu&ation
thereof A pharmaceutical composition adininistered to a
subjec& can compose a plumlity of saccharide-polypeptide
conjugates comprising at least 14 of the serotypes l. 2. 3. 4,
5. 6A, 6B. 7F„9V„14, 18C, 19A. 19F. 23F, 6C. 8, 9N, IOA,
JJA, 12F, 15A, 15B. 15C, 16F, 17F. 22F, 23 6, 23B, 24F. 31,
33F. 34. 35B, 38, and Scrogroup 20 jcon&pnsin 20A and
20B), or a combination thcrcof. A pharmaccuucal compo-
sition administered to a subiect can comprise a plurality of
saccharide-polypeptide conjugates comprising at least 15 of &o

the serotypes l. 2. 3. 4. 5. 6A. 6B, 7F. 9V. 14. 18C. 19A. 19F,
23F. 6C. 8, 9N. IOA, IIA. 12F. 15A. 15B. 15C. 16F, 17F,
22F, 23A, 23B, 24F, 31, 33F. 34, 35B, 38, m&d Scrogroup 20
jocu&prise&8 20A and 20B), or a combination thereof A
phannaccuncal composition «&hn«us&crud to a subject can s&

comprise a plurality of saccharide-polypeptide conjugates
comprisin at least 16 of the serotypes 1. 2„3, 4. 5, 6A, 6B,
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7F, 9V, 14, 18C. 19A. 19F. 23F, 6C, 8, 9N, IOA. JIA. 12F.
15A, 15B, 15(.', 161( 171', 221'. 23A. 23I3, 241', 3 1. 331( 34,
35I3, 38, and Semgroup 20 (comprising 20A and 20I3), or a
combination thereof. A pharmaceutical composition adinin-
istered to a subject can comprise a plumlity of saccharide-
polypeptide conjugates comprising at least 17 of the sero-
types I, 2, 3, 4, 5, 6A, 6B, 7F, 9V. 14. 18C, 19A. 19F, 23F,
6C. 8, 9N. IOA. 11A. 12F, 15A. 15B, 15C, 16F, 17F, 22F,
23A, 23B. 24F, 31. 33F. 34. 35I3, 38, and Serogmup 20
(comprising 20A and 20I3) or a contbination thereof. A
pliarmaceutical composition adntmistered to a subject can
comprise a plurality of sacclturide-polypeptide conjugates
comprising at least 18 of the serotypes l. 2„3. 4. 5, GA, 6B,
7F, 9V, 14, 18C. 19A. 19F. 23F, 6C, 8, 9N, IOA. JIA. 12F.
15 k, 15B, 15C, 16F. 17F, 22F. 23A, 23B, 24F, 31, 33F. 34.
35I3, 38, and Semgroup 20 (comprising 20A and 20I3), or a
combination thereof. A pharmaceutical composition adinin-
istered to a subject cmi comprise can compose a plurality of
saccharide-polypeptide conjugates comprising the serotype
6C and at least 1. 2, 3, 4, 5, (i„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 scrotypcs compns&ng I, 2. 3,

5 6A 6B 71& 9V 14 18('9A 191'31& 8 9N JOA
IIA, 121', 15A, 15i3. 15(', 161; 171'. 221'. 23A, 23B. 248,
24I3, 31, 33F, 34, 351'. 35I3, 38, and Serogroup 20 fcom-
pris&n 20A and 20B), or a combination thereof A pharma-
ceutical composition administered to a subject can comprise
can comprise a plurality of sacchandc-polypcptnle conju-
gates composing thc scrotypc 6C and at least I, 2, 3, 4, 5.
6, 7, 8, 9, 10.11,12,13,14.15.1(&,17,18.19, 20, 21, 22.
23, 24, 25. 26, 27 or 28 additional serotype composing I, 3,
4, 6A, 6B, 7F, 8, 9N, IOA, I IA, 121', 14, 15A, 150. 15C,
16F. 19F, 19A. 22F, 23A, 23B. 24F„24B, 33F. 34, 35F, 35B,
38. or Serogroup 20 (comprising 20A and 20B). A pharma-
ccuucal composition admuustcrcd to u subiect c&m comprise
can comprise a plural«y of sacchande-polypepudc conju-
gates compnsu&g the serotype 6C and a& 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, 28, 29 or 30 additional serotype I, 3. 4,
6A. 6B. 7F. 8, 9N, 9V. IOA, I IA, 12F. 14, 15A. 15B. 15C,
16F. 19F. 19A, 22F, 23A, 23B. 23F, 24F. 24B, 33F. 34, 35F,
35B, 38, or Scrugroup 20 jun&upi&su&8 20A &md 20B). A
pharmaceutical composition can compose adnunistcrcd to a
subject can compose a plural«y ol'acchandc-polypepudc
co&ljugates comprising the serotype (i( and at least one
additional serotype selected from 8, 9N, IOA, I lb. 121;
15A. 15B. 15C, 16F. 22F. 23A, 23B. 33F. and 35B. A
pharmaceutical composition can comprise administered to a
subicct can comprise a plurahty ol'ucchandc-polypcptule
conjugates comprising thc serotypc 6C and at least 2, 3, 4,
5, 6, 7, 8, 9. 10, 11. 12, 13, 14, or 15 add&uonal scmtypcs
selected from 8, ON, IOA. IIA, 121'. 15A. 15I3, 15(', 168,
221( 23A, 23B, 33F, 34. and 35I3 A pharmaceutical com-
position can comprise administered to a sub)act can com-
prise a plurality of saccharide-polypeptide conjugates com-
posing thc scrotypc 6C mid a& least onc add&t&orml scmtypc
sclcctcd from 8, 9N. IOA, I JA, 12F. ISA, JSB, 15C. 16F.
20B, 22F. 23A, 23B, 33F, and 35B A pharmaceutical
c&11&lp&isltlorl cali compdse;&dlllllllstct'ed to;& s&lbfect ca&&

comprise a plurality of saccharide-polypeptide conjugates
comprising the serotype 6C and at least 2. 3, 4. 5. 6, 7. 8. 9,
10. Il. 12. 13. 14, 15, or 1(i additional serotypes selected
from 8, 9N, IOA. I JA, 12F, 15A, 15B, 15C, 16F. 20B. 22F,
23A, 23B. 33F, 34, and 35B. A phanuaccut&cal composition
can compnse adnnnis&crcd &o a subicc& can compose a
plumlity of saccharide-pol)7&eptide conjugates comprising
the serotype 6C and at least one additional serotype selected
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from 8, 9N. JOA. I JA, 12F, 15A, 15B, 15Co 16F, 22F, 23.A,
23lk 33l( 35IJ, and gerogroup 20 (comprising 20A and
20lj). A pharnlaceutical composition can comprise admin-
istered to a subject can comprise a plurality of sacchande-
polypeptide conjugates comprising the serotype (iC and at
least 2. 3, 4, 5. 6, 7, 8. 9, 10. 11, 12. 13. 14. 15. or 16
additional sero&)pcs sclcctcd from 8, 9N. IOA, 11Ao 12F,
15A. 15B, 15C, 16F, 22F, 23A, 23B, 33F. 35B, and Scro-
mup 20 (comprising 20A and 2013) A pharmaceutical

composition can con&prise administered Io a subject can lii

comprise a plurality of saccharide-polypeptide conjugates
con&prising the serotype (iC and at least one additional
serotype selected from 3, 4. 7F, 8, 9N. I I A, 12F. 15A. 15B,
15C. 16F, 19A, 22F. 23.A, 23B. and 35B. A pharmaceutical
compos&l&on adm&nwlcrcd lo a subject cim comprise can
comprise a plurality of saccharide-polypeptide conjugates
comprising the serotype 6('nd at least one additional
serotype selected from I, 3, 4, (&A. 71'. 8. 9N. I OA, I I A. 121(
14. 19A. 19F, 22F, 23A, 23B, 23F, 24F. and 33F. A phar-
maceutical composition admmistered to a subject can corn- Io
pnse can compuse a plurality of saccl&Bride-polypepl&de
conjugates compris&ng thc serolype 6C and al lcasl one
additional serotype selected fnlm 3. 4. Gi3, JOA, ISA. 15B,
19A. 19l( 221( 231'. 241', and 35I3. A pharinaceutical cont-
position aihninistered to a subject can comprise can cont-
prise a plurality of saccharide-polypeptide conjugates com-
prising the serotype 6C and at least one additional serotype
sclcctcd from 9N, ISA, 15C, 16F. 23A. 23B, and 33B. A
phanndcculical compos&uon aihn&rustcrcd lo a subject can
comprise can compnse a plurahty of saccharide-polypeptide &o

conjugates comprising the serotype 6( and at least one
additional semtype selected from 15A, I 5(2 16F. 23A, 231 I,
and 33B. A pharmaceutical composition administered to a
subject can comprise can comprise a plurality of sacchande-
polypepudc conjugates comprisui thc serolype 6C and al ls
least one add&t&onal sero&)pc sclectcd fnun 9N. ISA. 15C,
16F, 17F, 20B, 23A, 23B, 24F, 31, 33B, 34. 3SF, mid 35B.
A pharmaceut&cal compositiim administered to a subject can
comprise can comprise a plurality of saccharide-polyT&epfide
conjugates compris&n the serotype 6C and at least one do

additional serotype selected from 15 k, 15(:, 1(iF, 20B. 23A,
23B. 24F, 31, 33B, 34, 3SF. and 35B. A pharmaceutical
compos&l&on adm&nwlcrcd lo a subject cim comprise can
comprise a plural&ly ol sacchandc-polypcplxlc conjugates
comprising the serotype 6('nd at least one additional
serotype selected from 6(k 8, 9N, IOA, I I A, 15A, 1513. 15(k
16F. 20A, 22F„23A. 23B. 33F, and 35B.

Each dosage can be formulated in 0.5 mL. The fonnula-
non can compuse normal saluie. Thc li&nnulat&on can have
a pH oi'6.5. 11&e Ihm&ulat&on cmi be d pH from 6.3 to 6.7 or o

from 6.2 to 6.8. The formulation can have a pH oi'.8. The
formulation can be a pi I fron& 5 5 to 6.1 or from 5.6 to 6 0.
'I'he formulation can comprise 0 001'r'I& to 0.01% polysorbate
80.

Two difi'erent phamlaceutical compositions can be admin- o.

is&ared lo a subject. The lira& pharmaceutical composition
can bc admuuslcrcd to Ihe subjccl ai lcasl aboul fi&ur weeks,
six necks, two months, s&x months. eight monlhs, onc year,
two years. Cr five years before or at least about four weeks,
six weeks, tv o Inonths. six months. eight inonths, nile year, so

nvo years, or five years after an administration to the subject
a second pharmaceutical composition. The first phamiaceu-
tical compos&t&on can bc iuhnuustcrcxl to d subjecl who &s al
least 4 wacke old, 6 wacke old, 12 weeks old. 24 v, eeks old,
6 months old, 8 months old. 10 months old, 12 mond&s old, ss
14 months old, 15 nionths old, 16 months old, 17 nionths
old, 18 months old, 19 months old, 20 months old, 21

months old, 22 months old, 23 months old, 2 years old or
older 'lhe first pharmacemical composit&on can be admin-
istered to a subject with mi 1 e from 4 weeks to 2 years old
'I'he first pharmaceutical compos&tion can be administered to
a subiect with an a e from 18 years old to 100 yearsold. The
first pharmaceutical composition can be administered to a
subject with an agc oi 100 years old or older. In some
embodiments, thc second pluinnaceuticdl compos&1&on cmi
cmnprise a saccharide-polypeptide co&jjugate comprising a
polypeptide that has at least about 70%, 80%. 90%, ')5'r'ix

99%, or 100% length honiology, about 70%, 80!so, ')0'r'ix

95%, 99 o. or 100% sequence homology, or a combination
thereof to a polypeptide of a saccharide-polypeptide conju-
gate of Ihc lira& pharmacmil&cal compos&1&on. For example.
thc polypipl&de &n a saccharide-conjugate ol'hc iirst phar-
maceutical composition and the polypeptide in a saccharide-
co&tjugate of the second pltarniaceutical composition can be
( I(M&o& In other embodiments, the second pharmaceutical
composition can comprise asaccharide-polypeptide conju-
gate comprising a polypeptide that has at less than 70%
length homology, 70'!o scquencc homology. or a combind-
t&on thcrcof to a polypcpude ol' sacchandc-polypcptule
conjugate of the first pharmaceutical con&position

In some embodiments. the first pharnlaceutical composi-
tion can comprise a saccharide-polypeptide conjugate com-
pris&n a capsular polysaccharide or immunogenic fragment
thereof from a serotype of S. F&icumoaide co&&ju ated to a
polypcptxlc, and whcrcin the serolypc &s nol at least I, 2, 3.

4, S. 6, 7, 8. 9, 10, 11. 12, or 13. of I. 3, 4, S. 6A, 6B. 7F.
9&6 14, 18(:, I')A, 191( or 231'; the serotype is at least one
of 2, 6(' 9N IOA I JA 121& 15A 1513 15( 161& 171'21(

23A. 23B, 241', 24IJ, 31. 331( 34, 351', 35I3, 38 and
Serogroup 20 (comprising serotypes 20A and 20B); or B

combination thereof. The first pharmaceutical composition
can comprise a plural&ly of sacchande-polypepudc conju-
gates compris&ng at Icdsl 3, 4, 5, 6. 7. 8, 9, 10, 11, 12. 13, 14,
JS, 16, 17, 18, 19, 20. 21, 22. 23, or 24 scrotypcs sclcclcxl
from the group co&xsisting of 2. 6('. 8, 9N, IOA, I IA, 12F,
15A, 1513, 15C. 161( 171', 221'. 23A, 2313, 24I 3. 241( 31, 33F,
34. 35B, 35F, 38 and Serogroup 20 (comprising serotypes
20A and 20B). The first pharmaceutical composition can
compnsc at least 10. 11, 12, 13. 14, IS, 16, 17, 18, 19, 20,
21, 22 23. or 24 serotypcs sclccted from the group consistuig
of 2, GC, 8. 9N, IOA, 11A. 12F, 15A. I SB. I SC. 16F, 17F.
221( 23A. 23B, 241', 24IJ, 31. 331( 34, 3513. 351( 38 and
gerogmup 20 (con&prisin serolypes 20A and 2013). In soine
embodiments. the first phamiaceutical composition can
comprise a saccharide-polypeptide conju ate comprisin a
cilpS&lid& poll'SBCChdrldC Ol lllullilllogcll&C frag&1&C&ll 11&CICOJ

from a scrolype of S. Faeimioaide coniugulcd to a polypep-
t&dc. and wherein Ihc scrolype is nol Bt lo&st I, 2, 3, 4, 5. G,

7, 8, 9, 10, 11, 12. or 13. of J. 3. 4, 5, 6A. 6I 3, 71. I)V, 14.
18(', 19A, I'JF, or 23F; the serotype is at least one of 2, (I(',
8. 9N. 10 W. I IA, 12F, 15A, 15B. 15C. 16F, 17F. 22F. 23A,
23B. 24F. 24B. 31, 33F. 34, 35F. 33B. 38. Bnd Serogroup 20
(compnsing 20A and 20B). or a comb&nat&on thereof. Thc
first pharmaceutical composition can compnse a plurahty of
sdcclliilldc.-polvpcplnlc colljilgalcs colllpllslllg Bl IC'dsl 3. 4.
5, 6, 7, 8. 9. 10, 11, 12, 13, 14, 15. 16, 17, lb. 19, 20, 21.
22, 23, or 24 serotypes selected fmm the group consisting of
2. 6C, 8. 9N, IOA. IIA. 12F, 15A„ IGB, 15C, 16F. 17F. 22F,
23A. 23B. 24B, 24F, 31. 33F, 34. 35B. 35F. 38, and
Scrogroup 20 (compris&ng 20A and 20B). The first phannd-
cc&lllcill colllposlnoll cdl& ciill&pllsc Bl li Bat I 0, 11, I 2, 13. 14,
IS, 16, 17, 18, 19, 20. 21. 22 23. or 24 scrotypcs sclcclcxl
from the group co&xsisting of 2. 6('. 8, 9N, IOA, I IA, 12F,
15A, 1513, 15C. 161( 171', 221'. 23A, 2313, 241( 2413, 31, 33F,
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34. 35B, 35F, 38, and Scrogroup 20 (compnsin 20A and
20B). The first phamiaceutical composition can comprise a
plurality of saccharnle-polypepudc conlugatcs comprisuig
the serotypes (1(', 8. 9N, JOA, I IA, 1 21'„15A, 1513. 221(
23A. 23B. 33F. and 35B. The lirst phdrnuiceutical compo-
sition can comprise a plurality of saccharide-polypeptide
conjugates comprisin the serotypes (iC. 8, 9N, I JA, 12F,
15A. 15l3. 161; 221( 23A, 2313, 241; 331: and 35B. The hrst
pharmaceutical composition can comprise a plurality of

111
saccharide-polypeptide conlugatcs composing thc acro!)pcs
6C. 8, 9N. 10rk, I IA. 12F, 15 A. 22F, 23A. 23B. 24F. 33F,
dnd 35B. lite lirst pharmaceutical composition can compose
a plurality of sacclmride-polypeptide conjugates comprising
thc scrotypes 6C. IOA, I JA, 15A, I SB, 15C, 22F. 23 4, 24B,
331'. 35ii. and 38 'I'he first pharmaceutical composition can
coniprise a plurality of saccharide-polypeptide conjugates
comprisin the semtypes 6('. 8, 9N, JOA, I IA, 15A. 15H,
15C. 16F. 22F, 23A. 23B. 33F, and 35B. The first phamia-
ceuucal composition can compose a plurahty of sacchandc- iil
polypeptide conjugates comprisin the serotypes 6C. 8. 9N,
IOA. 11A. 15A, 15B. 15C. 16F, 20B, 22F. 23A, 23B, 33F,
and 3513. 'lite first pharniaceutical composition can comprise
d plurality of sacchandc-polypcptidc conlugates comprising
the serotypes 6('. 8, 9N, IOA. I I.A. 15A, 1513. 15C. 161(
20A. 22F, 23A, 23B, 33F, mid 35B. The lira( pharmaceutical
composition can coniprise a plurality of saccharide-poly-
peptide conjugates comprisin the serotypes (iC. 9N, 15A,
15(2 161; 23A, 2313, and 3313. I'he first pharmaceutical
composition can comprise a plumlity of saccharide-poly- ii)

pcpude conjugates composing thc scrotypcs 6C, JSA. ISC,
16F, 23CS. 23B. and 33B. The first pharmaceutical compo-
siuon can compose a plurahty of sacclmndc-polypeptide
conjugates comprising the semtypes (1C, 9N, I 5A, 15('. 161(

17F. 20B. 23A, 23B, 24F, 31. 33B. 34. 35F, mid 35B Thc
first pharmaceutical composition can comprise a plurality of
saccharide-polypeptide coniugates comprising the serotypes
6C. 15A, 15('. 161'. 2013, 23A. 2313, 241'. 31. 3313. 34. 351(
and 35B. The first pharmaceutical composition can comprise do
a plurality of saccharide-polypeptide conlugatcs comprisuig
the serotypes (IC, 8. 9N, IOA, 11A, 12F, 15A, 15B. 22F,
23A. 23B. 33F. and 35B. The lirst phdrnuiceutical compo-
sition can compose a plurahty ol'acclmnde-polypeptide
conjugates comprising the serotypes 6(. 8„9N, I IA, 121(
15A. 151), 161( 221'. 23A, 2313. 331; and 3513. The hrst
pharmaceutical composition can comprise a plurality of
saccharide-polypeptide coniugates comprising the serotypes
6C. 8, 9N. IOA, 11A, 12F, 15A, 22F. 23A, 23B, 24F, 33F,
dlld 3 5B. lite lira( pllarlllaCCUtlCdl ColllpoSitioii CBii ColllpltSC
a plurality of saccharide-polypeptide conlugatcs comprisuig
the serotypes 6('. I OA, I I A, 15A, 1513, 15( „221', 23A, 24H,
33F, 351) and 38 1he hrst pharmaceutical composition can
coniprise a plurality of saccharide-polypeptide conjugates
coniprising the serotypes 6C. 8, 9N. IOA, 11A. 12F. 15A, is
15B. 22F, 23A, 23B, 33F, tmd 35B. Thc first pharmaceutical
colllposltloii ctlll colllpllsc B plUItllltv ol sacclisirldc-poly-
pcpude conlugatcs composing thc serotypes 6C, 8, 9N, I J.A,
121'. 15A. 1513, 1(il( 221( 23A, 2313, 331( and 35B. In other
embodiments, the first pharmaceutical composition can io
comprise a plurality of saccharide-polypeptide conjugates
comprising a serotype that is at least one of I. 3. 4, 5. (iA,
6B. 7F, 9V. 14, 18C, 19A, 19F, tmd 23F. The lira( phamia-
ciutical composition can compose a plurahty ol sacchandc-
polypepudc conlugatcs composing thc serotypes I, 3, 4. 5, si
6A. 6ii. 71: 9V, 14. 18(', 19A. 191; and 231'hen admin-
istering any of tbe first plmrmaceutical compositions

i0
dcscribcd above, thc lirst phannaccutical composition can
be distinct from the second pharmaceutical composition
administered to a subject.

Ill Solrie CfllbodilllC(ltS. tile SCColld pllallilaCCiitiCBJ Coil1-

position can comprise a plurality of saccharide-polypeptide
conjugates comprising a serotype that is at least one of 1. 3,
4, 5, 6A, GB, 7F, 9V. 14. I 8C, 19A, 19F, and 23F. Thc scv:ond
plmmiaccutical composition can compose a plurahty ol
saccharide-polypeptide conjuaates coilipnsulg the serotypes
I, 3, 4, 5, 6A, 613, 71'. 9V. 14, 18(', I'JA, I'JI'. and 2311 The
second pharmaceutical composition can coniprise a plumlity
of saccharide-polypeptide conjugates comphsing a serotype
that is at least one of 2, 6C, 8. 9N, IOA. I I A. 12F, 15 %, 15B,
15C, 16F, 17F, 22F, 23A, 23B, 24B, 24F. 31, 33F, 3SB, 35F.
38 and Scrogroup 20 (compnsing serotypes 20A and 20B).
v herein the semtype of the first pharmaceutical composition
and the serotype of the second pharmaceutical composition
are distinct The second pharmaceutical coniposition can
comprise a plurality of saccharide-polypeptide conjugates
comprising a serotype that is at least one of 2. GC. 8, 9N,
JOA, IJA, 12F, ISBU 15B. 15C, 16F, 17F, 22F, 23A. 23B,
24B. 24F, 31, 33F. 34. 35B, 35F, 38, and Scrogroup 20
(comprising 20A and 2013). wherein the semtype of the first
plmrmaceutical composition and the serotype of the second
plmrmaceutical composition are distinct 'I'he second phar-
maceuticai composition can comprise a saccharide-polypep-
tide conjugate comprising a capsular polysaccharide or
immunogcnic fragment thereof from a scrotypc ol S. priea-
moaiiie conlugatcd to d polypc7ttidc, and whcrcui the scro-
type is not at least 1. 2. 3. 4. 5. 6. 7, 8, 'I, 10. I I, 12. or I 3,
of I, 3, 4, 5, 6A, 613, 71( 9V. 14, 18(', I'JA. 191( or 2310 and
the semtype is at least one of 2, 6(', 8, 'JN, JOA. I I A. I 21;
15.A. 15B. 15C, 16F, 17F. 22F. 23A. 23B„24F, 24B, 31. 33F,
35F. 35B, 38 and gerogroup 20 (comprisin serotypes 20A
and 20B); wherein thc serotype of the lirst phamiaceutical
composition and thc scrotypc of the second phamiaceutical
composition are ihsunct. The second pharmaceuucal com-
position can comprise a plurality of sacchande-polypeptide
conjugates comprising at least 3, 4, 5, 6, 7, 8, 9, 10, I I. 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. IOA,
I JA, 12F, 15A, ISB, 15C, 16F, 17F, 22F, 23A, 23B, 24B.
24F, 31. 33F. 34, 35B. 35F, 38 and Scrogroup 20 (compns-
ing scrotypcs 20A mid 20B), wherein thc serotype of thc first
pharmaceutical composition and the serotype of the second
pharmaceutical coniposition are distinct 'I'he second phar-
maceutical composition can comprise at least 10. 11. 12. 13,
14„15. I (i. 17, 18, 19, 20, 21. 22. 23. or 24 serotypes selected
from the group consisting ol'2. 6C. 8, 9N, IOA, I JA, 12F,
I SA, 15B, 15C, 16F, 17F, 22F. 23A, 23B, 24F, 24B. 31, 33F,
34, 3SB, 3SF, 38 and Scrogroup 20 (composing scmtvpcs
20A and 2013), wherein the serotype of the first pharmaceu-
tical composition mid the serotype of the second pharma-
ceutical composition are distinct. The second pharmaceuti-
cal composition can comprise a sacchande-polypeptide
CoiiIUgatc. Colllplblllg d Cdpslllar polysdCclialldc Or lllllllU-
nogenic Iragment thereof Ibom a scroIype of S. pacaaionide
con)ugated to B polypcpudc. mid whcrcin thc scrotypc is not
at least I, 2, 3. 4, 5, 6. 7, 8. 9. 10, 11, 12. or 13, of J. 3. 4,
5, 6A, 61). 7F, 9V. 14. 18(', 19A. 191', or 231', and the
serotype is at least one of 2, 6C. 8. 9N, I OA. I IA. 12F, 15A,
15B. 15C. 16F. 17F. 22F. 23A„23B. 24F. 24B, 31. 33F. 34,
3 SF, 35B, 38, and Scrogroup 20 (composing 20A and 20B),
whcrcin the serotypeof thelira( pharmaccuucdl composition
and thc scrotypc of thc second phannaccutical composition
are distinct I he second pharmaceutical coniposition can
cmnprise a plurality of saccharide-polypeptide conjugates
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comprising al least 3, 4. S, 6, 7, 8, 9, 10, 11, 12. 13. 14. 15,
16. 17, I b. 19, 20, 21, 22, 23, or 24 serotypes selected front
the group consisting of 2. 6(', 8, 9N, ] OA, I I A. 12F. 15A,
15]k 15( . 161'. 171'. 221( 23A, 23B. 24I3, 241( 31. 331'. 34,
35B. 35F. 38. and Sero mup 20 (comprising 20A and 20B],
wherein the serotype of the first pharmaceutical composition
and Ihc scrolypc ol Ihe second phamiocculrcal composition
arc dislincu The second phannacculical composition can
comprise at least 10. 11. 12, ] 3. 11, 15. 16, ] 7, 18, 19. 20,
21. 22. 23. or 24 serotypes selected fnim the group consist- io

ingof 2. 6('. 8. ']N. IOA. 1]A, 12]', 15A, 15]3„] 5(:, 16]( 17](
22F, 23A. 23B, 24F. 24B. 31. 33F, 34, 35B, 35F. 38, and
Serogroup 20 1comprisrng 20A and 20B]. wherein the sero-
lypc of the lirst plrdmracculrcal composrnon and lhc sero-
lypc ol'he second phanuaccutrcal composilion arc distinct.
'I'he second pharmaceutical composition can comprise a
plurality of saccharide-polypeptide conjugates comprising
the serotypes (i(', 8. 9N, IOA, I IA, ] 21'„15A, 1513. 221(
23A, 23B, 33F, and 35B. wherein the serotype of the tirst
pharmaceutical composition and the serotype of the second zo

phannaccutrcal composition are disiinct. The second phar-
iiiiicculicdl coilipositioii i aii coiiiprisc a phiidlilv of siicclia-
ride-polypeptide conlugates comprising the senitypes 6C. 8,
9N. 1]A. 121', 15A, 15B, 161( 221', 23A, 23B, 24F, 331'. and
3513. wherein the serotype of the first pharmaceutical conl-
position and the serotype of the second phormaceurical
contposition are distinct The second pharmaceutical com-
position can compose a plurality of soccliande-polypeplidc
conjugates composing the scrotypcs 6C. 8, 9N, ]OA. 1].A,
121'. 15A, 221', 23A, 23I3, 24F, 331'. and 35I3, ivherein the so

serotype of the first pharmaceutical composition and the
serotype of the second pharmaceutical composition are
distinct. The second phamiaceutical composition can com-
prise a plurality of sacchande-polypeptide conjugates com-
pnsuig lhc scrotypcs 6C, IOA, ]IA, 15A. 15B, 15C. 22F, is
23A. 24B, 33F, 3 SB. and 38, whcreui die acro typo of lhc lira t

phannaccuncal composruon and Ihc scrolype ol'hc second
pharmaceutical composition are distinct The second phar-
niaceutical composition can comprise a plurality of sacclra-
ride-polypeptide con]ugates comprising the serorypes 6C. 8, do

9N. ]Osis, I lik. 15A, 15B, 15C. 16F. 22F. 23A, 23B. 33F. and
35B. wherein the scroly]rc of thc lirst pharmaccutmal com-
position and Ilm scrotypc of the second phannacculical
composition arc disnncl Thc second phannacculicdl com-
position can comprise a plurality of saccharide-polypeptide
conjugates comprising the serotypes (iC, 8„']N, IOA. I]A,
15A, 15B. 15C„]6F, 20B, 22F. 23A. 23B. 33F. Snd 35B,
wherein the serotype of the first pharmaceutical composition
and Ihc scrolypc ol Ihe second phamiocculrcal composition
arc dislincu The second phannacculical composition can o

comprise a plurality ol'acchandc-polypeptide con]ugalcs
comprisin the semtypes 6('. 8, 9N, ]OA, I]A, 15A. 15B,
15(2 161', 20A, 221'. 23A, 23I3, 33]( and 3513. wherein the
serotype of the first pharmaceutical composition and the
serotype of the second pharmaceutical composition are i.
dislincu The srxond phannaccuticdl composilion can com-
pose d plurality of sacchandc-polypcptule conlugates com-
pnsuig the scrotypcs 6C, 9N, 15A, I SC, 16F, 23A, 23B, and
33]k wherein the serotype of the first pharmaceutical coni-
position and the serotype of the second pharmaceutical io
composition are distinct. The second pharmaceutical com-
position can comprise a plumslity of sacclmride-polypeptide
conjugates composing the serolypcs GC, ISA, JSC. 16F,
23A. 23B. and 33B, wherein tlm scrolype ol'he lirst
phannaccuncal composruon and Ihc scrolype ol'hc second ss
pharmaceutical composition are distinct The second phar-
niaceutical composition can comprise a plurality of sacclra-

52
ndc-polypeptide con]ugales composing thc scrotypcs 6C.
9N. 15A. 15C, 16F, 17F, 20B. 23A„23B. 24F. 31, 33B. 34,
3SF, and 35B, wherein thc scrolypc of the lirst pharmaceu-
tical composition and the serotype of the second phanna-
ccuncal composition arc distinct. Thc second pharmaceuti-
cal composition can comprise a plurality of saccharide-
polypeptide conjugates comprising the serotypes 6C, 15A,
15(', 161( 20I3, 23A. 23I3. 241'. 31, 33I3. 34, 35]', and 35i3,
wherein the serotype of the first pharmaceutical composition
and Ihc scrotypc of Ihc second phannacculrcal composition
are distinct. The second pharmaceutical composition can
coiiiprisc d plriralitv of siicclrdildc-poly'pcplidc cori]a tiles
cmnprising the serotypes 6(. 8, 9N, IOA, IIA. ]21'. ]5A,
I SB. 22F, 23A. 23B. 33F. dnd 35B, wherein thc scrolyyrc of
the first phamiaceutical coniposition and the serotype of the
second phamlaceutical composition are distinct. The second
pliarmaceutical composition can comprise a plurality of
saccharide-polypeptide conjugates comprisin the serotypes
6C, 8, 9N, 1]A, 12F. 15A. 15B, 16F, 22F, 23A, 23B. 33F.
and 35B. v:herein the serotype of the first pharmaceutical
composrlron and Ihc scrolypc of the second phamiocculrcal
cmnposition are distinct 1 he second pharniaceutical com-
position can comprise a plurality of sacchande-polypeptide
cortjugates coniprisin the semtypes 6('. 8, 9N. ]OA. I I A,
12F, 15A„22F, 23A, 23B, 24F. 33F, and 35B, wherein the
serotype of the first pharntaceutical composition and the
scrolypc of the scmond pharmaceutical composition arc
distinct. Thc srmond pharmaceutical composrnon can com-
prise a plurality of saccharide-polypeptide conjugates com-
prising the serotypes 6(. IOA, I]A, 15A. 15I3, 15('. 221;
23A, 24]], 33F, 35]3 and 38. wherein the semtype of the first
pharmaceutical composition and the semtype of the second
pharmaceutical composition are distinct The second phar-
maceutical composilion cdn compose a plurality of socchd-
r]dc-polypcTrfidc conjugates composing thc serolypes 6C. 8,
9N, 10 S, 1]A, 12F, 15A. 15B. 22F, 23A, 23B, 33F, mid 3SB,
wherein the semtype of the tirst pharmaceutical composition
and the serotype of the second pharmaceutical composition
are distinct. The second pharmaceutical composition can
comprise a plurality of sacclinride-polypeptide conjugates
composing thc scrolypcs 6C, 8, 9N, 1]A, 12F, ISA, 15B.
16F, 22F. 23A. 23B, 33F, mid 35B, w hcrcrn thc scrotypc of
tire first pliiiriiidccul red] coiiipiisilioii arid lire scrotvpc of llic
second pharmaceutical composition are distinct

In other embodiments, rhe tirst pharmaceutical composi-
tion and the second pharmaceutical composition can be
administered at least about 4 weeks apart, at least G about
wccks apart, al lcdsl 2 about months apart, al a ]cast about
3 months apart. at least about 4 months apart, at least about
5 months apart. al least 6 months apart, at least aboui 7
ngonths apart. at least about 8 nionths apart, at least about 9
ngonths apart. at least about 10 months apart, at least 11

about months apart, at least about I year apart. at least about
1.5 years apart, at least about 2 years apart. St least about 5

years apart, at ]cast about 10 years apart, at least aboui IS
year, at ]cast about 20 years apart, or at ]cast abma 30 years
d p

'I rl.
In some embodiments, a senitype of the first pharmaceu-

tical composition can be from a different bacteria than the
serotype of the second phamiaceutical composition. For
example. the serotype of the first composition can be from
Streptococcus pneumuniue. and the scrotypc of thc srmond
composinoncanbc Iyomis'eiiieriu meriingitiCrg Siriniurieiiu
cntewcu, or tfueiiiuphitus i riflucnzuc. Tlm serotypc ol'hc
first pliarmaceutical coniposition can be froin Acirseriu
nremngitiCis. guiiniuieiiu entericu, or Huenrufrhr]usiagren-
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rue. Bnd lhc scrotypc of thc second phannaccullcal compo-
sition can be front Slreplvo&r&us pneum&mine

In some embodiments, a serotype of the first pharnlaceu-
tical composition can be from the Berne bacteria as a
serotype for the second pharmaceutical composition. For
example. the hrst pharmaceutical composition can comprise
at least one ol', 3, 4, 5, 6A. 6B, 7F. 9V. 14, I NC, 19 4, 19F,
and 23F Ibom Streptococcus pvcua&om'ae, mul die second
pharmaceutical composition can comprise at least one of 2,
6('. 8, ON. IOA. 1IA, 121'. 15A. 1513. 15C. 16F. 17F, 221(
234. 2313, 241', 2413, 31, 33i'. 34, 3513, 35F 38 and Sero-
group 20 (compnsin serotypes 20A and 20B) from Strep-
IOCOCCVSPvevmoviac. The first phanuaceutical composition
can compnse at least ouc of 2. 6C. 8, 9N, JOA. 11A, 12F,
15A. 15B. 15C, 16F, 17F. 22F, 23 A. 23B, 24F, 24B, 31. 33F,
34. 3513, 351( 3N and Sen&group 20 (comprising serotypes
20A and 2013). from Slreplvrvcrus pvermmviae, and the
second pharmaceutical composition can comprise at least
one of I. 3. 4. 5„(iA, 6B. 7F. 9V, 14. INC, 19A. 19F, and 23F
front Slreploroccvs pvcwvoniue. The first pharmaceutical
compos&non cau compnsc al least one of 1. 3. 4, 5, 6A, 6B,
7F, 9V. 14. 18C, 19A, 19F. mul 23F from .Srrrprococcvs
pmevvluvi&&e, and tbe second pharmaceutical composition
cml comprise at least one of 2, 6(', N. 9N, IOA, I IA. 121(
15.A. 1513, 15(', 161( 171'. 221', 23A. 2313, 24F. 2413, 31. 331(
34, 35B. 35F, 38„and Serogroup 20 (comprising, serotypes
20A and 20B) from Slreplococcns pveumoviue. The hrst
phannaccutical compos&non can compnsc at least one of 2,
6C. 8. 9N. JOA. I JA, 12F. ISA, 15B, 15C. 16F, 17F, 22F,
23A. 2313. 241'. 2413, 31, 331'. 34. 3513, 351( 38. and
)ero roup 20 (comprising serotypes 20A and 20H) front
Slreplvroccus p&zevmvvive, and the second pharmaceutical
composition can comprise at least one of l. 3, 4. 5, 6A, 6B,
7F. 9V. 14. INC, 19A. 19F. and 23F from Streptococcus
paermzovi ue. Tlm lira l pbannaccuheal composil ion cml com-
pnse al least onc of I, 3, 4. S, 6A, 6B, 7F, 9V. 14, 18C, 19A,
19F, mid 23F from Streptococcus pveuzaoaiue. and the
second pharmaceutical composition comprises at least one
of 6C. 8, ON, IOA, I I A, 12i'. I 5A, 1513. I 5C, 16F. 221( 23A,
23B, 33F. and 35B from Srrcprvcvcmls pveumoviae. The
first phamlaceutlcal composition can comprise at least one
of 6C. 8, 9N, JOA, JIA, 12F. ISA. 15B. JSC, 16F, 22F. 23.A,
23B. 33F, and 35B from Streptococcus paeumoniue. and thc
second pharmaceutical composition can compnse al least
one of I. 3. 4. 5, GA, 613. 71'. 9V, I 4. I N(', 19A„ I ')IS and 231&

fmm Silrep«&m&cz"vs pnewvovive. 'I'he first pharmaceutical
composition can comprise at least one of l. 3, 4. 5, 6A, 6B,
7F. 9V. 14. INC, 19A. 19F. and 23F from Streptococcus
pvermzoviue, and thc second phamulceuucal compos&lion
comprises at least onc of 6C, 8, 9N. JOA. JJA, 12F, 15A,
15B. 15C, 16F, 22F, 23A, 23B. 33F, 35B mid Sero roup 20
(conlprisin serotypes 20A and 2013) from Strep«vvrrus
pmevvvmi ve. 1 he first pi'lrm aceutic'll conlposition can conl-
prise at least one of (iC, 8. 9N, IOA, IIA, 12F, 15A. 15B,
15C, 16F, 22F, 23A, 23B. 33F. 35B and Serogroup 20
(comprising scrotypcs 20A and 20B) from Streptococcus
pa&'nlzlov&ur, and lhc second phBnnaccutical conlposlllon
can comprise at least onc ol'. 3, 4. 5. 6A, 6B. 7F. 9V, 14,
INC. 19A. 191'. and 231& front Slreplvzvrcus pvevv«m&ue.
'I'he first pharnlaceutical composition can comprise at least
one of I. 3. 4. 5„(iA, 6B. 7F. 9V, 14. INC, 19A. 19F, and 23F
front Slrepluroccus pvcumoniue, and the second phamla-
ccuucal composition compnses al least onc ol'C. 8, 9N,
IOA. JJA, 12F, 15A, 15B, ISC, 16F, 22F. 23A. 23B, 33F,
35B mid Scrogroup 20 (compns&ng serotypes 20A mid 20B)
fmm Slreplorr&l I vs pve&mvmive. 'I be first pharmaceutical
composition can compnse at least one ot 6(. 8, ')N, IOA,

i4
I JA, 12F, 15A, 15B, 15C. 16F. 22F, 23A, 23B, 33F, 35B and
Serogroup 20 (comprising serotypes 20A and 2013) from
Slreplozz&cr us pvevmz&vive, and the second pharmaceutical
composition can comprise at least one of 1. 3. 4, 5, GA. 613,

7F, 9V. 14. 18C. 19&%, 19F, and 23F from Streptococcus
pveumomue. The first phamtaceutical composition can com-
pnsc thc scrotypcs l. 3, 4. 5. 6A, 6B, 7F. 9V. 14, INC, 19A,
19F, and 23F from Srrcprococcvs pnsm«ovine, and lhe
second pharmaceutical composition can conlprise the sea&-

la types 6(', 8, 9N, IOA, I IA, 121', 15A. 1513, 15(', 16i'. 22F,
23A, 2313, 331( and 3513 fmm Slrep«&rvl I us pvevvvmive
The first phamlaceutical conlpositlon can comprise the
serotypes 6C, 8. 9N, IOA. IIA„12F„ IGA. 15B, 15C, IGF,
22F, 23A, 23B. 33F, and 35B I'rom Slreprucoccvs pvevmu-
viuc, and thc second phannacculical compos&non cml com-
prise the serotypes I, 3, 4. 5, 6A, 613, 71'. 9V. 14. JNC, 19A,
191', and 23F front Slrep«&&orm&s p&zevmwvue 'I'he first
pharmaceutical con&position can con&prise the serotypes I, 3,
4. 5, 6A. 6B, 7F. 9V, 14. 18C, 19A, 19F, and 23F from

lo Slreplocorcus pncumorvue, and the second pharmaceutical
composltlons can compnsc thc scrotypcs 6C. 8. 9N, JOA,
I JA, 12F, ISA, ISB, 15C. 16F. 20B, 22F, 23A. 23B, 33F,
and 35H frmn Slreplz&cz&r cvs pvevmuviue The first pharma-
ceutical composition can comprise the serotyT&es 6(', 8, 9N,
IOA, 11A, 121( 15A, 15i3. 15('. 161; 2013, 221', 23A. 2313,

33F. and 35B from Slreprucocmls pvevalumue, and the
second pharmaceutical composition can comprise the sero-
typcs I. 3, 4, 5, GA, 6B. 7F, 9V. 14. 18C, 19A, 19F, and 23F
from Streptococcus pvermzoviue. Thc lirst phanuaccut&cal

lo composition can comprise Ihe serotypes I, 3. 4, 5, 6A, 613,

71', 9V, 14, 18(', 19A, 191', and 231& from Slreplvccccvs
pm«&voviae, and the second pharmaceuncal cmnpositions
cml comprise the serotypes 6C, 9N„15A. 15C, 16F. 23A,
23B. and 33B from Slreprorocrvs pnevmomue. The first

ls plmmlacculical composluon can compnsc thc scrotypcs 6C,
9N, 15A, 15C, 16F, 23A. 23B, and 33B from Streptococcus
pverzmoviue, and lhe second phannaccutmal compos&l&on
can conlprise the serotypes I, 3. 4, 5, 6A, 613, 7i'. 9V, 14,
18(', 19A, 191', and 23F from Slrep«vr&l r vs pveuvmviue

so The first phamlaceutical conlpositlon can comprise the
serotypes 1. 3. 4, 5. (izk, 6B, 7F. 9V. 14. 18C. 19A, 19F. and
23F from Streptococcus paervvovilre, and thesccond plmr-
maceuncal compostttons can comprise the scrotypcs 6C.
15 k, 15C, 16F, 23 k. 23B. and 33B from 5(reprococrvl
pm v &vovi ae I'be first pharmaceutical con&position can com-
prise the serotypes GC, 15A, 15(', 161; 23A, 2313. and 3313

from Slreplococcus pvevmomue, and the second pharma-
ceutical composition can comprise the semtypes I. 3, 4, 5,
6A, 6B, 7F, 9V, 14. JNC. 19A, 19F, and 23F from Srrepro-

O coccus p&leva&on&Br. Thc filsl phl&rnlacculnal conlposlnon
can compnse lhe scrolypcs I, 3, 4, 5, 6A, 6B, 7F, 9V, 14,
18(', 19A, 191', and 23F from Slrep«vr&l r vs pveuvmviue,
and the second pharmaceutical compositions can comprise
the serotypes GC. 9N, 15IY. 15C, 16F„17F. 20B, 23 A. 23B,

&1 24F. 31. 33B, 34. 35F. and 35B from Slreplococmzs pncu-
moailre The first pharmaccullcal composition can comprise
thc scrolypcs GC, 9N, 15A, 15C, 16F, 17F, 20B, 23A, 23B,
24F, 31, 33B, 34, 35F. and 35B from Streptococcus pl&a«-
mr&vive, mid the second pharnlaceutical composition can

ro comprise the serotypes l. 3. 4, 5. 6A, 613, 71( 9V. 14, JNC,
19A. 19F. and 23F from Srreplocuccus pvevwomue. The
first phamlaceutical composition can comprise the serotypes
I, 3, 4, 5, GA, 6B, 7F, 9V, 14. JNC, 19A, 19F, aud 23F from
Streptococcus purim&ovine. mid lhc second phamlaceuncal

ss composltlons can comprise die scrotypcs 6C. 15A, ISC,
161', 2013, 23A. 2313. 241', 31. 3313. 34, 351'. and 3513 from
Slreplvcv&vvs pvevmvvive. I'he first pharmaceutical com-
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pos&tion can compnse thc scrotypcs 6C. 15A, 15C. 16F,

20B, 23A„23B, 24F. 31. 33B. 34. 35F. and 35B fmm
Strcprococcvs pvervvomae, and the second pharmaceutical
composition can compnse the serotypes 1„3. 4, 5, 6A, 613,

7F. 9V. 14. 18C, 19A. 19F, and 23F fmm Streptococcus
/mevvumi ue. 1 he first pi'Irm ac a&itic'll conlpositii1&1 ca&1

co&up-

risee the serotypes l. 3, 4. 5, 6A. 6B. 7F, 9V. 14. 18C', 19A,
I'Jl'. and 231& fmm Streptzzcvzzsis pzzeswmviuc, and the
second pharmaceutical compositions can comprise rhe sero-
typcs 6C, K 9N, IOA, I IA, 15A, 15B. ISC. 16F. 20A, 22F,
23A, 23B, 33F. and 35B from Streptococcus pvem&ioizioe.
Thc lira& phannaccuucal compos&t&on cml compnsc thc
serotypes 6(i 8, 9N, IOA. 11A, 15A, 1513, ]5C, 161( 20A,
22F, 23A, 23B, 33F, nnd 35B from Streptococcus pncv&Bo-

vine. and the second pharmaceutical composition can con&-

prise the serotypes l. 3. 4, 5, 6A. 6B. 7F, 9V, 14. 18C, 19A,
19F, and 231'rom Streptzzcvtnis pveuzvrzviue 1'he hrst
pharmaceutical composition can comprise the serotypes I, 3,
4. 5, 6A, 6B, 7F, 9V 14, 18C, 19A, 19F and 23F from
Streptococcus przeurvvmue, and the second pharmaceutical
compos&nous cau compnsc thc serotypes 6C. 8. 9N. IOA,
I IA, 121( 15A, 1513, 15(L 1(il. 221( 23A„2313, 331'. 35H,
and gemgroup 20 (comprising serotypes 20A and 20H) fronl
Strvpnzz izcnis pzzeiimviziue i he first pliarmaceutical com-
position can comprise the serotypes 6C, 8. 9N. 10A. 11A,
12F, 15A„15B, 15C„16F. 22F, 23A. 23B. 33F, 35B, and
Scrogroup 20 fcompns&ng scrotypcs 20A and 20B) from
Streptococcus przeuzvoviire, and thc second phanuaccutical
composition can compnse the serotypes 1„3. 4, 5, 6A, 613,

71( 9V. 14. 18(', 19A. 191'. and 231z from,S'/rept&&coccus

/I II r' I I v I I I I i it
I.'ifferent serotypes of S. /&veumoiz&uc can be more perva-

sive or endemic in different geographical areas. For
cxillllplc, a ccrtalil g&OUp of sc&otvpcs cs&1 co&ulllollly cdUsc
pneumococcal ihscasc ul thc United States mid Canada. Tlus
group of serotypes can be dilfi:rent li&r Europe. thc Middle
I!asr. North Africa, .Iapan and Korea For example. admin-
istration of a pharmaceutical composition to a subject con&-

prising a plumlity of saccharide-polypeptide conjugates
con&prising the serotypes 3, 4, 6A, 6B, 6C. 7F. 8. 9N. IOA,
IIA, 12F, 15A. ISB, 15C, 16F, 19F. 19 k, 20A, 22F, 23.4,
23B. 33F, 35F, 3SB, and 38 can uuprovc protection against
S. punvvoniue d&sease for Ihc subjccl in thc Unilcxl States
andior ('anada. Admin&strat&on of a pharmaceutical compo-
sition to a subject con&prising a plurality of sacchande-
polypeptide conjugates comprising the serotypes 3. 4, C&A,

6B. 6(', 7F, 8. 9N„JOA. I I A. 12F, 15A. 15B. 15C, 16F. 19F,
19A. 22F. 23A, 23B, 33F, 35F. 35B, 38 dnd Scrogroup 20
fcomprisulg scrotypcs 20A and 20BJ can improve protection
agamst S. Pizvumov/ue ihscasc I'or the subjert ul thc Uiutcd
Stares andior Canada Administration of a pharmaceutical
composition to a subtect comprising a plurality of sacclm-
ride-polypeptide conju ates comprisiirg the serotypes I. 3,
4, 6'. 6B„6C. 7F. 8, 9N, 10A. I I A, 12F, 14, 15A. 15B, I C&F,

18C. 19F, 19A, 22F, 23F, 23A, 23B. 24F, 33F, 35F, 35B, and
38 can improve protect&on agaulst S. pvr ivvorziue discase for
the subject &n thc Europe, thc Ivf&ddlc East, and/or North
Africa. Administration of a pharmaceutical composition to a
subject comprising a plurahty of saccharide-polypeptide
conjugates comprisin the serotypes 3. 4. (iA, C&B, 6C, 7F,
10A, IIA. 14„15A. 15B, 15C, 19F. 19A, 22F. 23F. 23A,
24F, 35F. 35B, aud 38 cim improve protrmt&on agaulst S.

pvermrovide d&scasc for the sublcct in the Japml and/or
Korea. Add&t&onally. &nvasivc cluucal disease can be caused
by serotype 2013 Cas opposed to serotype 20A) 'I he subject
cmi be a human who resides in the specific geographical

i6
location as uldrcated above, or can bc n human who is
vis&ting the specific geogmsplucal location as indicated
above

A method of administration can comprise administering a
first sdccharldc-polypeptide col&JUgB&c coll&pool&1011 to a s&lb-

jcct; administering n second sacchandc-polypeptalc conju-
gate composit&on to the sublcct at least four weeks alter
administering the first saccharide-polypeptide conjugate
compos&tion: wherein the first saccharide-polypeptide con-

'" ju ate composition comprises a first polypeptide that has at
least about 70%v, 80ro, 90'/o, 95%. 99'/o, or 100'!o length
homology, about 70!o, 80/o. 90%. 9S%, 99%, or 100%
SC9&IC&&CC holuologyl Ol II Coll&bi&la&loll ti&C&Cof 10 B SCCO&ld

polypcptrdc of thc second saccharide-polypcpt&dc conpi aie
cmnposition; and wherein the hrst sacchande-polypeptide
conjugate composition conlprises a first serotype; &vherein
the second saccharide-polypeptide conju ate composition
comprises a second serotype, and wherein the first serotype
and thc second serotype are dillbrcnt. In some embodiments.
thc first scrotypc &s from thc same bactcna as thc sixond
serotypc. For cxamplc. the polypcpt&dc &n a sacchandc-
co&ijugate of the first phanuaceutical con&position and the
polypeptide in a saccharide-conjugate of the second phar-
maceutical comPosition can bc CRMIvz Ill 0'ther c&I&bodl-

-'' ments. the second pharmaceutical composition comprises a
saccharide-polypeptide conjugate compns&ng a polypcptnle
thai has at less thim about 70!o length homology, about 70%
scqum&ce homology, or a combulation tlmrix&f to a polypep-
tide of a saccharide-polypeptide contugate of the first phar-
maceutical composition

In other embodiments, the conducting of any of the
methods described herein may not result &n more than about;
50%, 40/o. 30'/o, 20/o, 10/o. 5/o, 4/o, 3%, 2%. or 1%
suppression of ml inunumty conveyed by a first vacculc
ColltB&lllllg Bll llllnl&11&ogclllC SIICCha&1dc-poli'pep&&dc'. ColljU-

gate, as measured by antibody response to the saccharide of
the imnn&nogenic saccharide-polypeptide conjugate,
v herein the antibody respome is measured by measurin
antibody titers.
Saccharide-Polypeptide Conjugate Kits

Thc saccharnlc-polypcpude conlugates and phannaccuii-
cal compos&troim desvnbed herein cau bc contau&ed ul a k&t.

1'he kit can further comprise instructions for use. The
saccharide-polypeptide conjugates and/or pharmaceutical

ds compositions can be stored in a container. The container can
be a syringe. The container can be a v&al. The vial can be a
2 mL borosilicate glass vial. The vial can be 3 mL Vials I JSP
Type I glass. non-sd&conizcd. Tlu: top can bc au aluminum
cnmp top. Thc contnulcr can bc a vial w&th a rubber scptu&n
or a septum made of fiexible. reclose-able nlaterial 'lhe
container can be a vial with a stopper I'he stopper can be a
non-s&liconized stopper. The vial can have a fill volume of
0.6 mL. The extractable volume can be 0.5 mL.

I,XAMPI I!S

The following examples are included to further describe
some aspects of the present disclosure„and should not be
used to hm&t the scope ol'hc embodiments doser&bixi herein.

so

Example I

Method of Establislung a Cell Bank

si This cxamplc shows thc cstabhsluueut of a cell biu&k lor
a 5 /meumovi de strain for use in producing polysaccharides
for a polysaccharide-('RM», conjugate vaccine Any strain
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that produces Ihc polysaccharnles of TABLE I or of FIGS.
11A-11F (i.e., polysacchandes from serotypes 1. 2, 3. 4. 5,
6A. 6B. 7F. 9V. 14. 18C, 19A. 19F, 23F, 6C, 8, 9N. IOA,
I JA, 12F. 15A, 15B, 15C, 16F, 17F. 22F, 23A, 23B. 24F,
2413. 31, 331( 351'. 3513, or 38 and Serogroup 20 (compnsing
serotypes 20A and 2013)) are established as a cell bank by
this method. AS, paeaiuauiae strain is provided by either the
('nter for Disease Control and Prevention (CDC). United
States or the Culture Collection. University of Ciothenburg
(CCUG). Thc cell bank process Is depicted ul FIG. 2. A vial Ii
of a slrdul of S. Puemaaaiae is seeded mid then is grown
overnigitt on an agar plate. A single colony is picked front
this plate and streaked onto a new agar plate for overnight

rowth. This process is repeated three times to purify the
strain before a flask is seeded and is incubated. After ls
allowing the seeded flask sufficient time for Itzowth, the flask
contents dre luirvcstcd by ccntrifu anon. The cenlrii'u alton
product is rcsuspcndcd ul a medium of about 20% glycerol
and then is dispensed into cryogenic vials 1'he cell hank Is
contained in the cryogenic vials, lvhich are stored at —70" C. Io

until use.
S p»caiaamae stmsins that produce serotype CiC'olysac-

charide ives acquired by the University of Alabama, Blr-
minghmn (UAB) for cstabhslung a 6C cell bank. The cell
bank process is dcptclcxJ ln FIG. 2. For 6C polysaccharide
serotype. a vial of the strain of 8 pneimiaaiae is seeded and
then is groivn overnight on an agar plate A single colony Is
picked front this plate and streaked onto a new agar phste for
overnight growth. This procecs is repeated tluee times to
purify the strain before a flack is seeded and is incubated. 10

Aller dllov'alg lhc scixlixl fldsk slifllclcnt tune 101 glowlh,
thc fiiisk conlcnm Brc halve'snc'd b)'cntrlfiigiinon. Thc
centrifugation product is resuspended in a Inedium of about
20% glycerol and then is dispensed into cryogenic vials. 1 he
cell bank for each strain are contained in the cryogenic vials, lc
lvhich are stored at -70" C until use.

S pueamaaiae strains that produce serotype 8 polysac-
chande. serotype JOA polysaccharide, serolypc 11A poly-
sacchandc. serolype 12F polysacchandc, serotvpc 22F poly-
saccharide. or serotype 331'olysaccharide were acquired 40

by either the ('nter filr l)isease ('ontrol and Prevention
(Cl)('), United States or the ('ulture ('ollection. Ilniversity
ofGothenburg (CCUCI) for ectablislfillg a cell bank. The cell
bank process is depicted in FICJ. 2. For each polysaccharide
scrolype, a vial oi'he strain oi'S. Prieamaaiae v,as seeded
dnd lien v:Js glown Uvcnllghl on Bn dgal plalc. A sulglc
colony was picked fmm this plate and streaked onto a new
agar plate for overnight gmwth. I'his process was repeated
three times to purify the strain before a flask v as seeded and
ives incubated. After allotting the ceeded flask sufficient sc

time for powth, the flasl contents were harvested by
cenlrifugalion. Thc centrifugation product was resuspended
in a medium of about 20% glycerol and then was dispensed
into cryogenic vials 'lhe cell baitk for each strain v ere
contained in the cryogenic vials, lvhich were stored at — 70" Ss

( until use.

Example 2

Method of Isolating and Purifying Polysaccharides ic

This examples shows hov polysaccharides are isolated
and punlicd from cell biurks for use ul a polysacchandc-
CRM,U7 contugalc Vaccine Any oi thc polysacchandes oi
TABLE I or of FICiS 11A-11F (I.c., polyudccharnles from sc

serotypes 1. 2. 3, 4, 5. 6A, 613. 71', 9V. 14, ] 8C, 19A. I ')IC

23F, 6(', 8, ')N. 10A, I IA. 121'. 15A, 1513. 15(L 16F, 171(

i8
22F, 23A, 23B, 24F. 24B, 31, 33F, 34, 35F, 35B, or 38 and
Serogroup 20 (comprising serotypes 20A and 20B)) are
isolated and punficxl by tlus method. Thw process for Ihe
isolation and punlicdlion of polysacclrdndcs w shown in
III(i 4 A vial of a cell bank produced as described in
EXAMPI.II I is used to inoculate a tlask containing an
appropnate culture medium and incubated overnight. This
culture is used to seed a new culture for fermentation in a
fermenter. The culture is allolved to grow under the appro-
plldle conditions fol thill slrBhl. Aflcr fcrnlcnlanon, lhc cells
drc nlacnvatcd Jnd lht:n alc lrt:dlixl with dcoxycholaie to
break open the cells and release the capsular polysaccharide
Subsequently, debris is removed by centrifugation. which is
followed by a depth filter step tluough a 0.45 iun filter and
the cell free broth is collected. The product is then purified
and the polysaccharide size is determined. Quality control
tests tile'clfornlcd on lht: prodiict, sUch Bs a pUrll)'s%is'nd
confinuiintln 01 strain hule llvdl lou (no growth d flci pldlnlg).

A cell hank nf an S paeaaiaaiae strain that pmduces
serot)pe 8, serotype IOA. serotype I JA. serotype 12F,
serotype 22F. or serotype 33F it as used to inoculate a flask
contuinln the appropriate culture medium and incubated
overnight. Tlus culture was used to seed a new culture for
fcnncntation in a Ii:nnmltcr. Tlm culture was aflowcd to
grow under Ihc appropriate condinons for Ihc speciiic slrain.
Afler fermentation, the cells were inactivated and then tvere
treated with denxycholate to break open the cells and release
the capsular polysaccharide. Subsequently, debris was
removed by centrifugation. winch was followed by a depth
filter step tlmiugh a 0.45 Iun filter and the cell free broth was
collcclixk Thc pmducl was then punficxJ and thc polysac-
chandc size was dclcrnuncd. Quahty control tests were
performed on the pmduct, such as a purity assay and
cmlfirmation of strain inactivation (no growth after plating)

Example 3

Method of ('RM», Production

This example slmlvs the production of CRM», (SEQ ID
NO: I) for use in saccharide polypeptide vaccines. which is
dc)acted ul FIG. 3. A 1idl Ibom a workulg ceil bank of
CRM IS was sccdtxi ulltl B Jlask conlauling Ihc appropnatc
culture midlum and incubated ovcrrught. Thc fi:nucnlatlon
culture v ca centrifuged and the contents were harvested,
v ere clarified. and then ivere filtered through a 0 2 pm filter
The filtmste v:as concentrated about ten-fold, and then was
diafiltered to exchan e the buffer and remove contaminants.
The pmlcin was I'urlhcr purilied by microiiltrallon using an
appropnalc pore size mcmbr;mc. Then thc Iillralc was Iur-
ther purilicd by anion exchange cluomulography, foliowcxi
by ammoniuin sulphate precipitation, and filtration (0.45
Iunj A final purification using hydrophobic chromatography
was conducted. and the highly punfied CRMivl protein was
concentrated and diafiltered, and then filtered through a 0.2
Iun Iilter. Thc product was stored ut —70'. unul use in
conJUgalltln with B polvsiicclrJIldc. sUch Bs dn)'olv'saccha-
Udc hated ul TABLE I or of FIGS. 11A-11F (I.c., polysac-
charides from serotypes 1. 2. 3. 4, 5, 6A, 613, 71', 9V. 14,
18(', 19A, 19F. 231( 6C. 8, 9N. IOA. 1IA, 121( 15A, 1513,

15C. 16F. 17F. 22F, 23A, 23B, 24F, 24B„31. 33F, 34, 35F,
35B. 38 and Serogroup 20 (comprising semtypec 20A and
20B)). Quality control lasts were pcrfonncd on the product
to assess conccntranon (BCA for Low ry NLT 15 mglmL),
punty (SDS-PAGE gcl with a target of 95% pure), cun-
firmin CRM,S, identification (using a monoclonal anti-
body), assessing size (SDS-Paae with a target of -58 kDa),
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assessing cndotoxin level (LAL lol with target of &I JU/Irg
of protein). assessin lacl of toxicity (Mero Claotoxictty or
DT mrzyme ical, non-lethal ui Guinmt Pigs), asscssmg pH
(meter, target of 6.5 0 2), and assessing appearance (visu-
ally, target for clear liqunl).

Example 5

Method of Polysacchandc-CRM,or Contugauon
35

1'his exanlple shows the conjugation of a capsular poly-
saccharide to ('R

Mr 

&
via Cl )A V conjugation chemistry 1 he

isolated polysaccharide is any polysaccharide as descnbed do

in TABLE I or of FICIS 11A-11F (i.e.. polysaccharides from
scrotypcs I, 2, 3, 4, 5. 6A, 6B, 7F, 9)'s 14, 18C. 194s 19F,
23F. 6C. 8, 9Ns JOA, 11A. 12F. 15A, 15Bs 15Cs 16F, 17F,
22F. 23A, 23B, 24F. 24B, 31. 33F. 34, 35F, 35B, 38 and
)ero roup 20 (comprising serotypes 20A and 2013)). or in
I:XAMVI.it 2, and ( RMioy is as described in EXAMVI It 3.
The conjugation process is depicted in FJCI. 5. The poly-
saccharide and CRM», are thawed. The polysaccharide ls
nnxcd with CDAP soluuon. wluch is then incutrdtm! al the
appropnalc Imnperaturc Ihr polysaccharide activation. A 0

calculated amount of CRM», is added lo lhe actuated
polysacchandes The reaction is then quenched using gly-
cine or any other suitable quenching reagent 1'he conjuga-
tion reaction mixture is filtered. is diafiltered. and is con-
centrated for the polysaccharide-CRM», colfitugares. The o.

polysacchandc-CRMio& contugalch are lhcn purilicd by gcl
Iillrdiion chromatography. The fracltuns conlmmng Ihe poly-
sacchandc-CRM, oy cont u gates are pooled, arc conccnlralrxh
and then are filtered through a 0 2 pm filter. 'I he product ts
stored at2-8''0

The isolated polysaccharide from serotype 8. serotype
10A, serotype I IA„semtype 12F. serotype 22F. or serotype
33F Bs dcscribcd tn TABLE I and EXAMPLE 2, and
CRM,97 as dcscribcd in EXAMPLE 3 werc thawed The
polysdcchandc from scrotypc 8, serotypc 10A, serolype 65

I IA, semtype 121: senitype 221', or serotype 331& v ere
nlixed v ith ( I )A V solution, which was then incubated at the

Example 4

Method of Conjugation
It 1

lllt9 CxillnplC 811OVVS lhc CO11IUgaliLtll OJ B iutpSUIBr pirl)'-
saccharide to a polypeptide via Cl)A V conjugation chenus-
try. 1 he polysaccharide are isolated as described in
EXAMPLE 2 and are thawed. The polypeptide is chosen
froni any of the following: diphtheria and tetanus toxoids,
and variants thereof (e.g.. DT, CRM»7. TT). cholera toxoid,
pertussis loxot(I, inactivated ol lnUIB111 pllcUlllococcal pncll-
molysui, pncumococcal surface pmtcin A, pneumococcal
adhesion protein A. poeumococcal lipoprotein VsaA. ('5a
peptidase group A or group 13 strep«&cue& us, oon-tvpable H 20

iuf(uc»zue P4 protein. non-typable /f. &&iflucuzuc P6 protein,
M riiiurrhu/is uspA. keyhole limpet haemocyanin (KLH),
OMPC from iV. rucrriugtridis. the puri lied protein derivative
of tuberculin (PPD), prolcui D Ibom /1. /uf/ueuzues or any
fragment thereof. Thc polysacchandc is acuvatcd via CDAP
chemistry in a ('DAV solution 'the polypeptide is added to
the activated polysaccharides, and then the conjugation
reaction is quenched. The reaction mixture is filtered. Is
diafiltrated, and ls concentrated. The polysaccharide poly-
peptide conlugates are then separated using gel filrration 30

chromatography. These conjugales Brc then ronccnlralcd for
thc Iinal polysaccharide polypeptide conlugate.

appropnalc lempcralurc for polysacchandc activation. A
calculated amount of ('RM,„7 ytas added to the activated
polvsacchdl1ilcs. Thc rcdclliili was lien LJUcllchcil tlslllg
glycine or any other suitable quenching reagent. 'I'he con-
jugation reaction mixture was Iiliercds was dialillcrcds and
was concentnnted filr the polysaccharide-('RM»&7 conju-
gates The polysaccharide-(.RMic7 cLynJugates were then
punfied by gel Iiltration chronlatography 'Ihe fractions
containln the polysaccharide-CRM» conjugates were
pooled, werc conccntraicd.;md then were Jiltcrcd fiuough a

0.2 Iun filter. The product is stored at 2-8" C.

Example 6

('ombinations of Polysaccharide-('RM,&7
Conlugatcs ui a 5/accinc Composition

This cxamplc shows combinations ofpolysacchandcs 01st
are used in a polysaccharide-('RM», contugate vaccine
Each polysaccharide serotype is individually conjugated to
a CRM», to produce the polysaccharide CRM197 conju-
gate. The polysaccharide-('RM», conlugates for each sero-
type arc combined into vaccuie composition. Sec the below
TABLE 2 for exemplary polysacchandC-CRM, oy congi Bic

scrolypc combinations.

TABLE 2

Corns nanons of P lysacchandes n Polis i htu de
CRVI&s. Conru atc Vaccines

Ltst f Polysacchartde Scrntypc Cotnhurstrmts

I.L4,5,6A 611. I 91514,18(1195,191,,rrl2
6th lt. 9», IOA. 121. I 5. I It, I C, 161, 21, 35. 2 ti, It, md
6C. S. 9N. 104. Il A. 12F. 15A, I B. 22F. 'tA, "tB, 3'll; and 158
6C. S. 9). IIA. I I; ISA. ISB, 161' I' A. 23B. 241; '131; and 35B
6C. S. 9N. 104. Il h. 12F. 15A, F, iA 2 B, 41', 3'll; turd 158
6C tl,9N 104,11.4,12F, IOA,15B„"F 23A, SB,33F,and" B
6C tl, 9N 11.4 I SF 1 yah, 15B. 16F 22F 23:5 23B 33F vrd 35B
6C tl,9N 104,11.4,12F, IOA,15B„ ISC 16F 22F 23A, 3B 33F
srt I 3 B
6th 8, 9»i ltl 5, 11 5, 121., I 5, 22F, - A. 2311, 241, til,;u I 3

6th lily. 11 5. I 5. 1513. I C, 2 I, .5. 241i, I, It. I itl
6&18,9»i ill. I 1.15A, I 13.16t. t, il, ti, il,,md»lt
I, ', 4 64, 611. 6(h 71. 8, 9». It& 5, 11 5, I I, 14. 1»t, I Ii. 15(1 161.
»&r. ivh. iin, 9, in 2 B 49. ttn. 159. iyn.mid la
3. 4. 6C. 715 8, 9). I IA, 121', ISA. 1 5B. ! SC 161'9A. 221; 23 4.
23 8, artd 35 B
I 't 4,6A 6C, 71',9) lt)A IIA I I'4, 19A 191 2 I'1A
SB 2" F 24F ant 33F

3,4 6B 6C 104, 15A, 15B„ 19A. 19F,22F, SF, 4F, and 3 B
6C 9N, I A 15C 16F, zt&A. &say, 23B. 24F 31,34 35F, snd 38
6C. 16A, I C. 16F. "34, ':B. 24F. 31, 34 ". F and 38
6() I -5.1 (7161, .A,2 It,.md i Ii
6& QN 155 lc& 16I ut ill m,d tilt
6th QN, 15A, I (.'6F - &5, . It, 3.11,:ud iyli
6& QN 155 1c& 16I. 17I. 2(l 1 3 5 iB iiti 34 1st islt
2415 and 1 I

6C. &N. I A. I C, 169, 179. 2( B. 21A. 23B. '13B. '!4, 351; 35B,
2415 and 1 I

6C &N I A I C 169 iA 3B l3B lsF and 35B
I, X4 6.4. 6B. 6C. F. 8 9N, lost. 11:L. 12F. 14, IOA 15B, I C,
16F. 19F. 194, QA. 22F, 2RA, &SB, 24F, 33F, 'toF, 3.B, and 38
I, ".." 4. 64. 6B. 6C. 7F tt, 9» 9V. I CA, I IA, I F, 14 154.
I It. I &1 161. 171. 191. 19,1. ttl, I, 11, 15, - Ii, 41., I

I, ', 4. 5. 6 5. 6ti, ao, I, 8, 9N, 9 o u 5, ll 5, 1st, 14, 154. I nil,
15(i 161. 17F IttC ztln, I, . I, . 5, ilt. 241. 11, l., 51.,

358 .ud 38
6C. 154. 15C, 16F, 234. 1B. 11. 11A 4. '151; and 38
l. 4. 6A, 6C. 7F, 8. 9N, ILA, 11A I I'5A. ISC 169 179 199
19A ftA, Iy 3A, 23B I 1 I 1 A. '14 35B, 35F, 38
I, X 4 64. 6C. 7F. 8. 9» lt!A. IIA. I'. ISA, 15C, 16F, 17F, 19F,
194, OA. 22F. 2RA. 23B. 24F. 31. 3 F 33A, 't4 35B, 35F, and 38
I, X 4 .. 6A. 6B, 7F. 9V. 14. ISC 19A. 19F. 20B. and 23F
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Extunple 8

C mb nat ons of Polysacchtu des n Polys.tc hm d»
C Rid», ConF)sara Vaccmes

L st f Pot&sic hu d* Setou&&e Combutat ons

6C. S. 9 I. 'Iud, I F, 1&A &SB 1&C, 16F, VB. 22F 23A. B. 33B
.

nfl .'.

6(h S., 9'4, 1(th, 11 1, 121, 154. I II. 2ttll, - I, 23-h. 2 li. Pi,.um '113

6C, S. J, I, I I h, I I, I A. 1(li. &61, Oli, =t, »h. &Ii, 4t. 3&t.
snd 3(B
6C. 8 9N. I! A. IIA. I F. 1(A (!B I'A. 'IB. 4F. 1&F. &nd»B
6C. 8, 9.1. If A, IIA, I F, l(A 1(B 20B, I; ')A, 1B. '1311 snd 't(B
6C. 8 9N. 1&A. I I; l(A. 1(B. 16F. 20B. 2 I. 21A. 23B 31'nd 3(B
6C, 8 9V IOA, l&A, I F, l&A l&B I C, 16F t)B 22F 2&A 3B
33F, snd 35B
6C, 8 9V IOA, l&A, I F, l&A 2&!B 2 F 234 2" B, 21F, SSF, md ". B
6C. IOA,&&A,&&A &SB I C, t!B, 2F, 3A,24B,3 F.3 Bmd 38
6C, S. J, I, I I h, I I, I A. 1(li. &61, Oli, zt, »h. &Ii, 3&t.. 6

, 4, 6 h, 61&, 6(h 71, S. 'JV, IOA. I IA, 1st. &4. 11 h. I li, I (2 I dt.
&m, &9 &, 2( A. 2(OI, 22t. 2.'»h, ill 24t. I t. &SI. &(Ii, .Om 8
,. 4, 6C, 7t, S.. 9V, ll h, I I, 1s.t, 1&ll, I((, 16&, 19&, f)li, 1,

&A, &B,and t(B
I .4 6A. 6C. 7F. 8 9N, I()A &IA I I'4. Iom IJF. 2!)B. Is 'IA.

&B. f. 4F .ind ')31

4. 6B. 6C. I(A, l(A l(B 19A. 191. 2)IB. Is uh 417 snd 3(B
6C„9V 1&A„ I&C 16F 2&!A. 2VB. &SA, 3B. 24F. 31. 4. "SF. and 38
6C, I A 1&C, &GF, 20B 23A, 3B, 4F. 31, 34. 3&F .utd 38
6C. ISA, 1&C, 16F, 2uB. 23A, SB, and &3B

6C, 9V. &5:h. ISC 16F 20B SA. 2" B, ant 3" B
6(h 9V. I h, I (I 16t. 2!!Ii, 2i h, in iili, s 6 iyli
6C, OV, 15 h, I (I lot. 17t. 2tt&, Oli, 2&.h. B, 3&li, 4, t, I
241; . rd il
6C. JV I A. 1(C 16F 2()B 'IA. 21B ')IB. ')(F. nnd 1(B
I . 4 6A. 6B. 6C. 7F. 8 9.I. IOA I&A I F. 14. I A. I(B l(C 16F.
IJF. IJA, OA 2()B 2 F '2'lA. 23B 24F 'tus 't(F. '1(B. snd ut
I . 3 4. ( 6A. 6B. 6C. 7F. 8 9V. 9V, IOA. &IA. I Ih 14. I A. 1(B.
I C, 16F. 1&F 19F 19A. 20A OB, 2F, 3F. 3A 23B. 4F. 21.
33F. 35F. 3&B:tnd 38
I 3„4. 5 6A 6B 6C 7F 8 9N 9V lt!A, l&A, 12F, 14, I A 1&B, 1&C

&6F. I &F. Inc 20A, 2uB. 22F. 2" F. &SA, 3B. 24F. 31. 3F. F.

(B, .md 8

6C, I h. I C. 161. Oli, .h. 2&t). 31. i.'»h, 4, »t,,ud. S.

l. 4, Gh. 6(h 7t. 8, 9b. I!! h, ll h, I l., l(h, fs(h 16t, 17t, 19t, 19 &,

2(th,ziti,- I,- 4.23B,!&.&it.iih, 4.3 B.S i.rtl
I . 4 6A. 6B. 6C. 7F. 8 9.I. IOA I&A I F. 14. I A. I(B l(C 16F.
IJF. IJA, OB, 2F,2')A BIB, 41; 3'll; 3(I; 3(B. snd 3&l

6C. 9V I A. ISC 161'B 3A. 2'IB 41'I. 34. 3(l; snd 1&l

I, 2. I 4. ( 6A. 6B. 6C. 7F. 8 9N. Jh( IL)A IIA I F. 14 l(A. 1(B.
I C. &6F. I F 19F 19A. 2uB. 22F. &SF. &SA, 3B. 24F I. 23F. 2 F.

B, and 38
I. 3, 4 (. GA 6B 6C 7F S. 91, 9V. IOA, l&A. 12F. 14. I A ISB. ISC
IGF, I&F, It!C 20B 2 F 23F 23A. 2" B, 24F, 31. 33F»F»B and 38

I, 4, 6 h, 6(h 7t. 8, ob. I&) h, ll h, I &, I .h. I (.. IGI, 17I, 19t. 19»h.

2()B, 2 I; .h. 2 Ii, I, !31, isa. &4, (u, I, It

I, &,4. 6(, 6(h 71, S.'J ~ . If)A. IIA. 1st, I h, I C&16t.171. 191. 19:h
2()B,21; .(.2 ti, 41, I,isl,i A.&4, (u, t,:ml3tl
6C. &(A. I C. 16F. 20B. 23A. 3B. 48 31. 3'IB. 34. 1(F. md»B
6C. 8, 9.1. If A, I IA, I (A 1(B l(C, 161; OA. Ih 1A 3B 11'nd

1(B

Example 7

Founulation of PolysacC&Bride-CRM»7 Conlugate
Vaccine

1'his exan&pie shows a fi&rmulation fi&r a polysacchande-
CRM&o co&&tug ttc 9 Iccuu Anv cLunbn&a&lou 01'olvsBc
charide-('RM&97 conjugates from I!XAMPI.I I 5 or the con&-

binations listed in J&XAMPI i! 6 are used in the vaccine
composition In addition to the polysaccharide-CRM&97
conjugates, the vaccine is composed of normal saline and
0.01%o Polvsorbate 80, w&th a pH ol 6.5 0.2. Tins formu-
1&ultu& 01'ht polys Iccha&sdi CRIVI)97 vaccine composition &s

stored in 2 mL glass v&als w&th an alununum cump top and
stopper af 2-8" (1 'I'he vial is filled to a volume of 0 60 ml,
to allow for an extractable volume of 0 50 ml

20

i(t

3(

40

60

6(

Process fi&r Formulating a Polysacchandc-CRM»,
('onjugate Vaccine

I'his example shoivs the formulat&ng process for a poly-
saccharide CRM&97 conjugate vaccine. The polysaccharide
('RM,97 conjugates are prepared as described in the above
Examples. The fomn&lation process &s depicted in FIG, 6.
0.9% w,'v stcrilc saline is added lo B Ihnuulatiou container.
Each type of conjugate is sepamstely sterilized and the
appropnalc volume of each monovalm&t bulk polysaccha-
ride-(:RM»J& co»jugate is added (volun&e is based on the
polysacchamdc concentration) lo the formulation container
one at a time. 'I'he pl I is adjusted to 6 5 02 using I N Jl( I

or I N NaOH. Optionally, an adjuvant &s added to the
polysaccharide-(!RM„97 conju ate mixture, such as alumi-
num phosphate to I mg/mL final concentration. A calculated
voh&inc 01 slcrilc BBlulc 19 a(Id):il lo Crutch lhc Bpp&opnafc
final concentration, and then the m&xture is blended for
dpproxuntttclv two ht1U(s. Tht: fi1&ni&litle h& lhc bUlk cLU&-

tainer is then attached to the hlhng machine, which fills,
stoppcrs. m&d scale thc vmls of the final vaccine product.
Thcsc vial &hen are mspccled, labclcd. m&d packml for
distribution l)uring this pmcess, the pl I, appearance of the
vaccme, and the vaccine sterility is n&onitored At the filling,
stoppenn . and sealin step. the appearance. pH, identity of
polysaccharides. identity of CRM&97 sterility. saccharide
content. totai protein content. endotoxin content. pyrogen
content. general safi:ly. osmolal&ty, Bnd cxlractablc volume
are assessed. 1-5 m&crogram 01'olysaccharalc pcr tmch
sert&t)T)e CRM,97 conjugate is contained in a 0 5 ml, of
vaccine in a vial.

Example 9

Rabbit 'I'oxicolo y Safety Study

This example slu&ws the rabbit toxicolo y studies that are
used to assess vaccine safety. The polysaccharide polypep-
t&dc conjugate is produced tmcordu&g lo thc above
EXAMPLES I, 2, 3. and 5, and compnscs the S. Eneumo-
niue polysaccharidcs from the scrotypcs 6C, 8. 9N. IOA.
I JA, 121', 15A, 1513. 15(1 161( 221'. 23A, 21)3, 331; and
35)3, which are conjuaated to ('RM»7 Alternatively, the
polysaccharide polypeptide conjugate &s produced accordin
to the above Examples I. 2, 3„and 5, and comprises the S.
pnerfmoni de polysacduirides from the scrotypes 6C, 8. 9N,
JOA, JIA, 12F, 1(A. 15B. 15C. 16F, 20B, 22F, 23A. 23B,
33F, m&d 35B, winch arc contugated to CRM»7. These
polysaccharide-(!RM&97 conjugates are used rn a vaccine
formulated according fo I!XAMPI,I!S 6 and 7 1'his poly-
saccharide CRM»7 conjugate vaccine is administered intra-
muscularly on days Is 22, 43, 64. and 85 to msbbits. 5 months
ofage, (10/gcndcr) at a dose of0 5 ml/intact&on u&to ther&ght
th&gh muscle. 0.5 ml 0.9'!o sodium chlonde is &njcc&LVI u& thc
Conlml groups (10(gcndcr). 0.125 mg alununum phosphate
as an adjuvant is injected in the AJP04 gmup (10/gender). A
4 week dose free recovery period is undertaken &n five (5)
ammals/ ender/group after the last injection. Treatment-
related mortality and any other toxicolo ically relevant
changes in rclat&vc I'ood consumpt&on, ophthalmoscop&c
pa(du&clcrs. heart idle. &t:bp&(story'dic, gloss BBBIUU&v ol
organ weight rs assessed lo support lack of system&c tox&city.
Injection site are analyzed for reactions and any chronic
inflammation Specific serum antibod&es to each of the
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polysacchandes &n thc poiysacchande CRM»» conlugatc
vaccine is found in the test roup.

11&e polysacchandc polypcpude conlugate &s produced
accordin to the above 1ixamples 1. 2, 3, and 5. and
comprises the,5'. J&ncu&uou/ae polysacclmudes Jbom thc
scrotypes 6C, 8. 9N, JOA, IIA, 12F, 15A. ISB, 15C, 16F,
22F. 23A, 23B, 33F, nnd 35B, wluch are conlugated to
( RM „,—, Alternat&vely, the polysaccharide poh peptide con-
jugate is produced according to the above I:xamples 1. 2, 3,
and 5, Bnd comprises the S. Puesmoriu&c polysaccharides
fron& the serotypes 6C. 8, 9N, 10A. IIA. 12F. 15A. 15B,
15C. 16F. 20B, 22F, 23A. 23B, 33F, and 35B, winch arc
conjugated Io CRM»7 These poiysacchande CRM»7 con-
jugates are used u& a vaccine formula&ed according Io
EXAMPI.I&S 6 and 7 '11»s polysaccharide CRM&97 conju-
ate vaccine is administe&ed intncnn&scularly with and w&th-

out an alumuuuu phosphate adjuvant ac a single 0.5 mL
injection into the lefi thi h muscle of 3 male rabbits/group,
5 months of age. 0 5 ml 0.9% sod&um cl&JCI&dc is aihninis-
Ic&L»l to thc control group 13 nu&lcs). TI'mstu&cn& &clan:il
u&onah&v, changes ul bixly wc&ght, relauvc I'ood consump-
&Ion, 0&'rc,'lfulcnt iclutcd ulacl'oscop&c 0&'I&ci'oscop&c
lesions is assessed

Example 10

( omposit&on and Method of Administration of a
Vaccine

This example shows a vaccine composition and a method
01 ainu&us&I'iu&on of that vacchiL'. cLuupL&s&t&on. An BquLous
1 sech&c con&pos&t&ou &s conlposL'0 L&f Bn uunuuli&gcnu: poly'-
saccharide polypeptide conlugate comprising capsular poly-
saccharides from any serotype from 1'ABI,J'. I conjugated to
any one of diphtheria and tetanus toxoids, and vanants
thereof (e.g.. DT, CRM,97 TT), cholems toxoid, pertuss&s
toxoid, inactivated or mutant pneumococcal pneumolysin,
pnciunococcal surface proteu& A, pncumococcal adhesion
protcu& A. pncumococcal 1&popro&ein PsaA, CSa pcl&udasc
gmupA or roup l3 s/repn&rorcas, non typable H. ia//Beszcc
P4 pmtein, non typable H i uflucuz&&c PG protein, M I aiurrh-
aii s uspA, keyhole limpet haemocyanin JKI,I I). OMP('ron&
X, mern&&gir&r/is. the purified protein derivative of tuberculin
JPPD), protein D from H. &Bflueuzuc, or any fmgrnent
thcrcof. or any comb&nat&on of polysacchande polypepude
conjugates as descnbed in Example 6. The aqueous vaccine
is fom&ulated to contain from 1-4 micmgrarn of each sero-
type of polysaccharide per polysaccharide polypeptide con-
jugate. aluminum phosphate fl mg/mi,), and 0.01% poly-
sorbate 80 in B single 0.5 mL injection delivered
intramuscularly to a subject. This vaccine is administered to
sublcc&, wherein the sublcct m a cluld of 4 wccks to 2 years
ORL Th& vi&cchlc &s Bdnun&s&c&L'0 &0 sublcct. when:ul thc
subject is a child of 2 to 18 years old 'I'hi ~ vaccine &s

aihninistered to a subject. wherein the subject is an adult of
at least 50 years of age

Example 11

gcn&c sacchaudc-polypLT&udc conlugate compnsu&g capsular
polysaccharides from the 5 puca&iiouiue serotypes 3. 4. 6A,
6C. 7F. 8. 9N, 10A, I JA, 12F. 15A. 15B, 15C, 16F. 19F,
19A, 221( 23A. 23B, 331'. 351'. 35B. 38 and Serogroup 20
/composing scrotypcs 20A and 20B), such as scmtypcs 6C.
8, 9N, I IA. 121'. 15A, 15I3, 161', 221( 23A. 23I3, 331& and
35B. The aqueous vaccine is fi&rnugated to contain from 1-5
nucrogram of each scrotypc and aluminum phosphate as an
adluvant. A single 0.5 mL dose of thc uquixnis vacc&nc &s

given by into»muscular injection to the subject. After aihnin-
istr;itinn, iu&nlunity of the subject against 5 paeimioaicc
disease endemic in the United States and Canada is
improved.

Example 12

Vaccination for Protection Against Endemic S.

pneamoaiac Serotypes in Europe. the Middle Eeet,
and North Ai'uca

20

This example shows a vaccine compos&t&on that provules
pmtect&on against 5 pimamr&aine for subjects residing in or
vis&ting Eumpe, the Middle liest. and/or North Africa 'i he
aqueous vaccine composition is composed of an inununo-

-'' genic saccharide-polypeptide coniugate comprisin capcular
polysacchandcs from Ihc,5'. puemaoaiae serotypes I, 3, 4,
6A, 6B. 6C, 7F. 8, 9N. 10A, JIA, 12F, 14, ISA, 15B, IGF,
18C. 19F, 19A. 22F, 23F, 234. 23B, 24F. 33F, 35F, 35B, and
38, such as serotypes 6(l 8. 9N. IOA, I I A, 121( 15A. 22F,
23A, 2313, 24F, 331'. and 351( 1 he aqueous vaccine is
fornn&lated to contain from 1-5 microgram of each serotype
and alumimuu phosphate as an adjuvant. A sin le 0.5 mL
dose of the aqueous vaccine is g&ven by intmsmuscular
intact&on to thc sublccm Al'tcr admuustrauon, u&unu&u&y of
thc subject agau&st S. p&icimioaiae d&scnsc cndcmic in
Europe, the Middle l inst, and North Africa is improved.

Example 13

Vaccinatinn for Protection Against I:ndemic 5
puca»a&aine Semtypes in Japan and Korea

This example shows a vaccine compos&tion that provides
protect&on against 5 p»cumornae fi&r subjects residing in or
v&s&t&ng Japan and/or Korea. The aqueous vacc&nc compo-
s&uon is composed of an immunoge&uc sacchandc-polypep-
tide conjugate comprisinu capsular polysaccharides from the
5 pacaamaice serntypes 3, 4. 6A. 611, 6(l 71', IOA. I I A. 14,
15A, 15I3, I'JF, 19A, 221( 231'. 23A. 241'. 351( 35B. and 3Y,

sc such as serotypes 6C, IOA. IIA. I JA. 15B. 15C, 22F, 23A,
24B. 33F. 35B, and 38. The aqueous vaccine is formulated
to contain from 1-5 m&crogram of each scrotypc and alumi-
num phosphate as an adjuvant. A single 0 5 mL dose ol'hc
aqueous vaccine is given by into»muscular mjection to the

&1 subject. Afier administration. immun&ty of the subject
against 5 pueua&onice disease endemic &n .Iapan and Korea
is improved.

I:xampie 14
Vaccination for Protection Against I indemic S

pueuinoi&inc Serotypes in the United States Bnd
Canada

sc
Method of Making a 6C-CRM&97 ConJugate

Pham&aceutical Composition

llus cxiunple shows a vacc&nalion ol' subject Ilmt
provides protect&on agaum& S. puca&nor&inc fi&r a subject Sc

residin in or visiting the Un&ted States and/or ('anada 1 he
Bqi&cons v;ice&ac con&posit&on Is coulposcii of Bu iuuuuno-

This example shows a method oi'ak&ng a sacchande-
polypcpudc conlugate pham&aceuucal composition. A 6C
serotype capsular polysaccharide is isolated from 5 /meii-
moaiac '[l&e ('RM»7, is pmduced and purified 'I'he 6C
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polysacchande ts mtxcxt with CDAP solulton. winch is lien
incubated at the appropriate temperature for 6C polysaccha-
ride dctii ation. A culculated amount of CRM» is added to
the activated 6('olysaccharides 1'he reaction is then
qucnchcd using glyculc or imy other sunable quenclung
reagent I'he conjugation reaction mixture is tiltered, is
diafiltered. Bnd is concentrated for the (iC-CRM», conju-
galim. TRC 6C CRM 197 congigales drc then puniicd by gel
lillralion cluomulography. Thc fractions contaimng the
6('-('RM»7 conjugates are pooled, are concentrated. and
then are filtered through a 0 2 pm filter 'I he 6('-(:RM»7
conjugate is formulated for use in a vaccine and is contacted
vvith an excipient.

Ilxample 15

Method of Malong a 20B-CRM»m Conju ate
Pharmaceutical Composition

line example shows a method of makmg a sacchandc-
polypcplide conlugatc pharmaceuucal compostuon. A 20B
serotype capsular polysaccharide is isohsted fnim S pizen-
mt&niue 'I'he ('RM»7 is produced and purified. I'he 20B
polysaccharide is mixed with CDAP solution, which is then
incubated at the appropriate temperature for 20B polysac- -"

cluindc activation. A cnlculated mnount of CRMI 77 ls Kklcd
to thc activated 20B polysacchandes. The rmiction ts lien
quenched using glycine or any other suitable quenching
reagent I'he conjugstion reaction mixture is tiltered, is
diatiltered. and is concentrated for the 2013-('RMI97 conju-
gates. The 20B-CRMI97 coniugates are then purified by gel
filtration clmimatogrnphy The fractions containing the 20B-
( 'RMI V conjugates are Pooled. are concentmted, nnd then
dre Iillercd through n 0.2 pm liltcr. Thc 20B-CRM»7 con-
jugdic is fomtulatcxt I'or usc in a vaccule mid 19 clillliicu:il
with an excipient

Example 16

('oniposition of a Kit with a
gacclwride-Polypeptide ( onjugate

This example shov s the composition of a kit with. a
saccharide-polypeptide coniugate. A sacclmride-polypeptide
conjugate in a vial or a prc-tilled synngc is placed in a
container. Thc contauicr is I'urthcr assoctalcd with instruc-
tions of use

Example 17

Vdccmiilion Agalllst S. piieiiiiiuitiuc

1'his example shows a vaccine composition and admin-
istration of the vaccine composition to a human subject. An
aqueous vaccine composition is composed of nn imnumo- 7.

genic sacchande-polypeptide conlugalc conlmiung capsular
polysacchandes I'rom thc S. pnemnunide serolypes 6C, 8,
9N, IOA. IIA, 12F, ISA, 15B, 15C. 22F. 23A. 23B, 33F, and
3513 'I he aqueous vaccme is formulated to contain from 1-5
micro rant of each serotype and aluminuin phosphate as an Jc

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

intramuscular tnlccuon lo a human sublect. Tv,enly-eight
days later blood is drawn from thc human subject mid tcstcd
lor illlllbodlc9 against cBch scrolv'pc Iif poll'sacchBlldc oflllc ss
immluiogenic saccharide-polypeptide conjugate in the vac-
cine by in vitro opsonophagocytic essays After administra-

66
tton of the vaccine, lhe human subject ts found to have
antibodies against each serotype of polysaccharide of the
imnnulogenic sacchdnde-polypeptide conlugalc ul Ihc vac-
cine, and therefore, human subject's inimumty against these
S pnemnuuuie scroiypcs ts improved

Exiunple 18

Vaccination Against,'i. pneumJJniue

This example slu&ws a vaccine composition and admin-
islralton of lhe vaccine composition to u human sublecl. An
dqllcoUS VIICClllc Colnp091lliin IS colllp09Cd Of dll lllllllUUO-

genic saccharnle-polvpepndc conlugatc containulg capsular
polysaccharides front the 5 pimiimuiziue serotypes 6(', Y,

9N IOA 11A 121'5A 1513 15('013 221'3A. 2313,

33F. and 35B. The aqueous vaccine is formulated to contain
from 1-5 microgram of each semtype and aluminum phos-
pllatC dS illl ililluvalll.

A single 0.5 mL dose of the aqueous vaccine is given by
inlrnmuscular ullcctton lo a human sublccl. Twenty-eighl
days later blood is drawn frnm the hunlan sublect and tested
for antibodies agsinst each semtype of polysaccharide of the
inununogenic saccharide-polypeptide conju ate in the vac-
cine by in vitro opsonophagocytic essays. After administra-
tion of thc vaccine, thc human sublcct m found to have
antibodies agauwl each serolype ol'olysacchande of lhe
imnnulogenic sacchdnde-polypeptide conlugalc ul Ihc vac-
cine, and therefore. Inunan subject's inlmunity against these
5 paeumuuuie serotypes is improved

Exiunple 19

VBCClflatlon Agaltlst S IJJICJJJJICJJIJJJI'his

exampie shows a vaccine composition and aihnin-
istration of the vaccine composition to n human subject. An
dqllCOUS VIICCRIC Conlp091110n IS conlpoSCd Of Bll hulllUIIO-

gCBIC SBCCharldC-polv'pcplldC ColllllgatC Colllallllllg CBpSUIBI

polysaccliarides from the S pnenniunide serotypes of any of
the combinations listed in 'I'Alii I I 2. 'I'he aqueous vaccine is
formulated to contain from 1-5 microgram of each semtype
and alumimun phosphate as an adluvnnt

A single 0.5 mL dose of the aqueous vaccine is given by
intramuscular inlccuon to a lniman subject. Twenty-mghl
days later blood is drawn from thc human subpxt mid tcstcxI
for antibndies against each semtype of polysacchande of the
inununogenic saccharide-polypeptide conjugate in the vac-
cine by in vitro opsonophagocytic essays After administm-
tion of the vaccine, the lumlnn subject is found to have
antibodies against each serotype of polysaccharide of the
lllltlltlllogClllC SBCCRBlldc-poiv'pCpllilC COIIIUgdlc ill IIIC VdC-

cine, and thcrcfiirc, human subject's inunuiuly against thcsc
5 pneamuuuie serotypes is improved

Example 20

MCthod Ol VdCCIIIBtlon

'I'his exainple shows vaccine cnmpositions and a dosing,
schedule for the vaccine compositions for a human subject.
A Iirst aqueous vaccine composition is coniposed of an
lllllllllllogCIUC SdCCRBI100-polVpcptldc COIIIUgBIC ConlBlnlllg
capsular polysaccharidcs from the,5'. pueumuuiue scmtvpcs
I, 3, 4, 5, GA, 6B, 7F, 9V. 14, 18C, 19A, 19F, imd 23F. A
second aquenus vaccine cnmpnsition is composed of an
inununogenic saccharide-polypeptide conjugate containing
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capsular polysacchandcs from the S prieinaoaide scrotypes
6C, 8. 9N. 10A„ I IA„12F. 15A. 15B. 15C, 22F, 23A. 23B,
33F, and 35B. Each aqueous vaccine is fomlulalcd lo conlmn
fmm 1-5 n&&crogranl of each semtype and aluminum phos-
ph&BC as dn BiIJUSB&lt

A single 0.5 ml dose of the first aqueous vaccine is given
by intrann&scular injection to a ln&man subject. Four v.eeks
later a single 0 5 ml dose of the second aqueous vaccine &s

given by intmmuscular inlection to the lnunan subject.
I I I

Alicmalively lo four wccks later, one yw&r lalcr a single 0 5

mL of the second aqueous vaccine is given by intramuscukar
inlcml&on to the human subycct.

Example 21

Method ol'oce&nat&on

This example shows vaccine compositions and B dosing
schedule for the vaccine compositions for a lnnnan subject. &o

A tirst aqueous vaccine composition is composed of Bn

immunogmlm sacchandc-polypepl&dc contugale conlmnulg
capsular polysacchan des from the S pneuaiornae serotypes
l. 3, 4. 5, 6A, 6B, 7F. 9V, 14, 18C, 194, 19F, and 23F. A
second aqueous vaccine composition is composed of an
immunogmlm sacchandc-polypepl&dc contugale conlmnulg
capsular polysacchandes from the X pdeasu&nia&. serotypes
6C. 8, 9N. IOA, I IA, 12F, 15A. 15B, 15C. 20B. 22F. 23A,
23B. 33F. and 35B. Each aqueous vaccine is formulated to
co&Ital&i fl'oul 1-5 111&crogram of e'Ich serotype Bnd ala&all&UBI

phosphdlc BS Bu BdIUvanl.
A sulglc 0.5 mL dose of the Iirsl aqueous vacculc is given

by intramuscular i»jection to a human subject Four weeks
later a single 0.5 ml dose of the second aqueous vaccine &s

iven by intramuscular inlection to the human subject. &I

Alternatively to four weeks later, one year later B sin le 0 5

mL of the second aqueous vaccine is given by intramuscular
inlcml&on to the human subycct.

Example 22

later. onc year later a sulglc 0.5 mL of thc second aqueous
voce&ne is ivan by intrann&scular injection to the adult aged
50 years old or older.

Example 23

Method ol'accinal&on for a Child Aged 2 to 18
Years Old

I'his example sho&vs vaccine compositions and a dosing
schedule for the vaccine con&posit&ons for a child aged 2 to
18 years old. A Iirst aqueous I accine composition is com-
posed of an imnuulogenic saccharide-polypeptide conjugate
contauung capsular polysdcchandcs from thc S. paenmoni ac
serotypes I, 3, 4. 5, 6A, 613, 71'. 9V. 14. I 8(i 19A. 191( and
23F. A second aqueous I accinc composition is composed of
an immunopenic saccharide-polypeptide conjugate contain-
in capsular poiysaccharides from the S, paeaaionme sero-
types 6(L 8, 9N, 10A, I JA. 121'. 15A. 1513, 15( . 221'. 23A,
23B. 33F. and 35B. Alternatively, B second aqueous vaccine
composition &s composed of an inununogcn&c sacchandc-
polypeptide conjugate containing capsular polysaccharides
from thc S. Faeimionide scrolypcs 6C. 8. 9N, 10A, I I A, 12F.
15A, 1513, 15(L 2013. 221( 23A, 2313. 331'. and 3513. Iiach
aqueous vaccine is Iormulaled to conte&n Irom 1-5 micro-
gram of each serotype and aluminum phosphate as an
adl uvant.

A sulgle 0.5 mL dose of the first aqueous vaccme is given
by &ntrann&scular injection to a child aged 2 to 18 years old.
Four w ccl s later a single 0 5 mL dose oI'hc second aqueous
vacc&nc &s g&vcn by mtramuscular intcct&on to thc child agcxl
2 to 18 years old. Alternatively to four &veeks later, one year
later a single 0 5 n&I of the second aqueous vaccine is given
by intrann&scular injection to the child aged 2 to 18 years old

Exiunple 24

Method of Vaccination ti&r a ('hild Aped 4 tVeeks
to 2 Years Old

Method of Vacculat&on for an Adult Aged 50 Yiurs
Old or Older

'Ibis example shows vaccine compositions and a dosinp
schedule for the vaccine compositions for an adult age 50
years old or older. A first aqueous vaccine composition &s

composed of an inununogenic saccharide-polypeptide con-
jugate containulg capsular polyadcchandcs from the S. Faea-
muaide scrolypcs I, 3, 4, 5, 6A, 6B, 7F. 9V, 14. 18C, 19A,
19F, and 23F A second aqueous vaccine composition &s

composed of an imn&unogenic saccharide-polypeptide con-
jugate containmg capsular polysaccharides from the S Faeir-
Iaomue seroty pea 6C„8, 9N, 10 k, ll A. 12F. 15A. 15B. 15C,
22F, 23A, 23B. 33F, and 35B. Alternatively. a second
d&Jucous vdcchu: con&posit&oil is coinposcd ol an unnlU&lo-

gcn&c sacchande-polypepl&dc conlugalc conlmiung capsular
polysacchandes I'rom thc S. paemaoaide scrolypes 6C, 8,
9N, 10A. IIA, 121( 15A, 1513, 15(. 2013, 221; 23A. 2311,
331'. and 3513. I:ach aqueous vaccine is formulated to contain
front 1-5 microgmm of each serotype and aluminum phos-
phate as an adjuvant.

A sulglc 0.5 mL dose of the Iirsl aqueous vacculc is given
by intramuscular &nlccl&on lo an adult agc 50 years old or
older. Four weeks later a sulgle 0.5 mL dose of thc second
aqueous vaccine &s given by intramuscular injection to the
adult aged 50 years old or older Alternatively to four weeks

This example shows vaccine compositions and a dosulg
schedule li&r thc vaccine compositions Ibr a cluld aged 4
weeks to 2 years old. A Iirsl aqueous vacculc compo sinon is
composed of an in&nnmo enic saccharide-polypeptide con-
jugate containing capsular polysacchandes fmm the X pneii-
momae serotypes 1. 3, 4. 5, 6A, 6B. 7F. 9V, 14. 18C. 19A,
19F. and 23F. A second aqueous vaccine composition is
composed ol'n unmunogcnic sacchandc-polypeptide cun-

o jugalc containulg capsular polysacchandes from thc S. pneu-
iaoaiiie scrotypes 6C. 8. 9N. IOA, 11A, 12F, I SA, 15B, I SC,
221( 23A, 2311, 331( and 3513 Alternatively, a second
aqueous vaccine composition is composed of an inlmuno-
genic saccharide-polypeptide conjugate containin capsular

&1 polysaccharides from the S, p»eamomde serotypes 6C, 8,
9N, 10A, 11A. 12F, 15A. 15B, 15C, 20B. 22F, 23A, 23B.
33F, and 35B. Each aqueous vacc&nc &s formula&cd to conuiin
I&oui 1-5 In&clog&du& of each sclolypc alai BJU&uuulnl phos-
phate as an adjuvant

io A cmgle 0 5 mi dose of the first aqueous vaccine is given
by intramuscular injection to B chid aged 4 w eel s to 2 years
old. Four weeks later a single 0.5 mL dose of the second
aqueous vaccine is givml by ullramuscular u&Ice&ion lo lhc
cluld who is 2-18 years old. Altcrnat&vcly to Ibur weeks

Si later, ouc I'ciu idler B sulglc 0.5 ol thc six'oud Bipu:ous
vaccine is given by intramuscular injection to the child aped
4 weeks to 2 years old.
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Example 25

Method of Vaccuintion for S. Prteittnuniuc and M
utuui ttgi ti itis

1'his example shows vaccme composition ~ 'uid a dosing
schedule that provides protection against S. Fneutuuniue and
,9 meuiugitiJis A first aqueous vaccine composition Is

coniposed of an immunogenic saccharide-polypeptide con-
jugate containuig capsular polyndcchaudcs from the S. Fucu-
mumue 6C, g. 9N. 10A, I I A. 12F. 15A, 15B. 15C. 22F. 23A,
23B. 33F. and 3SB contugaicd to CRM,VI. A second aque-
ous Yacchlc conlposltlon Is composccl of Bn uuunuuincnic
sdcchiiruh:-polypcptulc collfilgaic conuuuulg IV. Blcttittglti-
Ctis group ( capsular saccharide conjugated to ( RMIVI.
Each vaccine is formulated for intmsmuscular injection.

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 thc second aqueous vdccuie is givmi by
intramuscular injection to a subject. Alternatively. the first
aqueous iaccuic is given by intramuscular uifcction oue
month after the second aqueous vaccine is given by intra-
BUISCUldl hIICCtlou.

Example 26

Method of Vaccination for S pncutttctniue and S.

euteri I u

llus cxiuuplc shovvs vdcculc conlposinous Iuid B dosulg
schedule that provides protection 3 ainst S. Pneutttoniite and
S. c'tttcricu A first BqUcoUs vacculc ccuupcisifion Is coul-
posed of an umnunogenic saccharide-polypeptide conlugate
coniainuig capsular polysacchaudcs I'rom the 5'. Pncttmouiuc
6(' 9N IOA 116 1213 15A. 15I3 15C 2213 23A. 23B
33F, and 35B coufugated to CRM».. A second aqueous
vaccine composition is composed of an iinmunogeiuc sac-
charide-polypeptide conjugate containing S. cutericu sub-
species enterica serovar Typhi Vi-capsular saccharide con-
jugated to (:RM» . Each aqueous vaccine is fiinuulated for
ultrauulscUldr uljciniou.

A single 0.5 mL dose of the first aqueous vaccine is given
by intramuscular infixuon Io a subtcci. One month later a

single dose of the second aqueous vaccine is given by
iniramuscular infixuon Io a sublimn Altemativcly, the firsl
aqueous vaccme is given by intramuscular injection one
nionth after the second aqueous vaccine by intranmscular
BII CC t Ion,

Iixample 27

Mcthocl of VacchlBtiou for S plti'uulunute V.

Metttngtttchs, and H. Iuflitetizuc

llus cxiuuplc shovvs vdcculc conlposinous Iuid B dosulg
schcdulc Ihai provnles protecuon agamst S pnciunoniuc, CV.

iucuiugiti Jis. and H iuflueu uc A first aqueous vaccine
colnposition is coniposed of an inuuunonenic sacchande-
polypeptide conjugate containing capsular polysaccharides
front the S. Fueumottiuc GC, 8. 9N. IOA, 11A. 12F. 15A,
15B. 15C, 22F, 23A, 23B, 33F, and 35B conjugated to a
tetanus Ioxoid carucr protein. A sicond aqueous vaccuie
composiuon is composixl of mi immunogenic sacchandc-
polypeptide contugate containmg IV mettittgitittis group (:
and group Y saccharide and H influeuzuc type b saccharide

iudivxlually confugaicd a ictanus Ioxoid cdrncr protein.
Each aqueous vaccine is formulated fiir intraniuscular injec-
tion

A smgle 0 5 mf dose of the first aqueous vaccine is given
by intramuscular injection to a sublect. One month later a
single dose of the second aqueous vaccine is given by
hlirauuiscUIBI ullccnou 10 d subject. Alternatively, the first
aqueous vaccine is given by inlrnmuscular intccnon one
nxunth after the second aqueous vaccme by intramuscular

ul hllcctlon
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. II is not intcndcd thai thc uivention
bc limited by Ihc spccdic examples provtdcxf wiilun thc
specification While the invention has been described ivith
reference to the aforementioned specihcation, the descrip-
tions and illustnstions of the embodiments herein are not
meant to be construed in a limiting sense. Numerous varia-

30 tions. changes, and substitutions v»ill now occur to those
slollcd in the an v,ithoui departin from thc uivcntion.
Furthcmiorc, it shall bc understood that nil aspects of Ihe
invention are not liniited to the specific depictions, conhgu-
mstions or relative proportions set forth herem which depend
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-
iug thc invention. Ii Is thercforc contcmplatcd thai thc
iuvmiiion shall also cover any such alternatives, modifica-

30 tions, variations or equivalents It is intended that the
followmg clainis define the scope of the invention and that
methods and stmctures within the scope of these claims and
their equivalents be covered thereby.

What is ciaimed is:
Is I AphanuBccUncal coulposlnouconlpusulga plUIBhivof

ai least Iwo unique uunumogcnic succhandc-polypcpiule
conjugates, each comprising indivnlually a capsular poly-
saccharides conjugated to a polypeptide. Ivherein each of the
capsular polysaccharides is from a Streptitcitc"cus pucumtn

do muc serotype selected from a group consisting of 23A, 23B,
and 35B.

2 Tlm pltamiaccuncal compositiou ol'claim 1. whcrcin at
least onc polypeptide comprises a nnxture of polypepudcs.

3 Tlm pltamiaccuncal compositiou ol'claim 1. whcrcin at
least one polypeptide of the plurahty comprises (:RM»I,
tetanus toxoid, a diphtheria toxoid, cholera toxoid, pertussis
toxoid, inactivated or mutant pneumococcal pneumolysin,
pneumococcal surface protein A, pneumococcal adhesion
protein (. pncumococcal hpoprotein PsnA, CSa pcpiidase

0 group A or group B Streptococcus, a uon-Iypablc 71. i rtflit-
enzue P4 proteui. a non-typablc If. Utflueuzuc P6 protein, Wf.

ruturrhutis uspA, keyhole limpet liaemocyanin (KI I Ij,
OMP(.'rom iy mcuingitictis, a purified protein derivative of
tuberculin(PPDi. protein D from H tufiueuzuc. Psp (, any

s. fragment thereof. or any combination thereof.
4 The pharmaceutical composition of claim I, further

compnsing an adiuvmii: a chelating agmit, a surf'acianb an
muulsificr; a bullbring agent: a preservative: a salt, an
anti-fungal compound: or a combination thereof

co 5 'I'he pharmaceutical composition of claim I, wherein
the pharmaceutical coniposition is in the form of an intra-
muscularly htjectabfe composition. intradermally Injectable
composition. subcutnncously injectable composiuon, or an
ulirauasallv Bdnuuislrdblc coulposlnou.

ss 6 Tlm plianuaceuucal compositiou ol'claim I, wherein ai
least one of the imnnmogenic saccharide-polypeptide con-
jugates elicits an opsonoplm ocytic response
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'7. Thc pharmaceutical composition of claim 1, whcrcln
thc inununogm»c saccharulc-polypeptide conlugates are
collectively present in an amount of at least 0.001%, by
wmght, based on the weight ol'Ihc pharmaceutical compo-
Slt lou.

8. Thc pharmaceutical composition of claim 1, whcrcln
the immunogenic saccharide-polypeptide conjugates conl-
prise

0) the capsular polysaccharide at least partially embedded
in the polypeptide, 1 I 1

Bi) the capsular polysacchande chcnncallv cross-hnkcd
to the polypepudc, and/or

Bh) Ihc capsular polysacchandc at lcasl parlmlly chenu-
cally cross-linked to the polypeptide

9 'I'he pharnlaceutical conlposition of claim 1, wherein a
toxin activity of at least one of the polypeptides of the
plurality is at least partly mitigated.

10. The phamlaccuttcal composluon 01'lmm 1, whcrcln
each of Ihc inununogctuc stmclrande-polypiplidc cont uga tea
is prcscnt ul an amount of at least 0.001%, by weight, based
on the weiaht of the phcunaceutical composition

11 A nlethod conlprising administering to a subject a hrst
composition. wherein the first composition is the phamla-
ceutical conlpositlon of claim 1.

12. The phannaccuttcal composition of clann 1, further
comprising at least onc adihttonal tmmunogctuc sacchandc-
pol 1'pt:ptldi'olll ugttlc conlprlshlg a cttpslllar polvsulccharldc
fmm a unique Strep/«i «emir ime«mimi«e senltype selected
fmm the group consisting of 6(L 8. 9N. 10A, 1 1 A. 121( 15A,
15B, 15C, 16F. 20A. 20B. 22F, and 34.

13. Thc phamlaccuttcal composition of claim 1, wherein
the plurality of unique imnnlnogenic sacchande-polypeptide
conjugate composes individually capsular polysacchandcs
froln a Strepattltcr«sp«eam««i«e serotype coulprisiflg 6(),
9N, 15A, 15C, lGF. 23A, 23B, and 35B.

14. Tile pharmaceutical composition of claim 1, lvherein
the plurality of unique inununo enlc saccharide-polypeptide
cottjugate comprises individually capsular polysaccharides
from a S/rept«coco«sp«e«taotu«e serotype consistln of 6C,
9N, )SA, 15C, 16F, 23A, 23B. and 35B.

15. The method of clainl 11, lvherein the pharmaceutical
composition is administered intramuscuLsrly.

16. Thc method of el«un 11. 0 la:rein thc aihntrustcring to
the sublcct thc first composition occurs at least about fuur
wccks before or at least about four weeks afier an admin-
istration of a secotld colllposlllou contprisittg an lnltnuuo-
genic saccharide-polYpeptide cotltugate

17. The method of cLaim 16„wherein the second compo-
sition comprises an inununogenic sacchande-polypeptide
conjugate comprising a capsular polysaccharide from a
scrotypc of Strcptococctts pact««oui«a con)ugated to a sec-
ond polyp«it()dc.

18 'lhe method of claim 11 wherein the subject is a
hufu'01.

19. A method of making a composition comprisin:
contacting the plurality of inununogenic saccharide-poly-

peptide conjugates of cLsim 1 with an excipient, an
adluvant, or any combination thereof.
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