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20 congenital infection in the developed world. Congenital infection refers to infection transmitted from
mother to foetus prior to birth of the newborn. Among congenitally infected newborns, 5-10% have
major clinical symptoms at birth, such as microcephaly, intracranial calcifications, and hepatitis. Many
infants with congenital HCMV infection are asymptomatic at birth. However, follow-up studies have
shown that 15% of such infants will have sequelae such as hearing loss or central nervous system

25 abnormalities causing, in particular, poor intellectual performance.

The second population at risk are immunocompromised patients, such as those suffering from HIV
infection and those undergoing transplantations. In this situation, the virus becomes an opportunistic
pathogen and causes severe disease with high morbidity and mortality. The clinical disease causes a

30 variety of symptoms including fever, hepatitis, pneumonitis and infectious mononucleosis.

To address HCMV-associated diseases, candidate vaccines are developed including live attenuated

vaccines and subunit vaccines. In particular, recently a subunit vaccine comprising a modified

glycoprotein B (gB) deleted from its transmembrane domain combined with the MF59™ emulsion was
35 tested in a phase Il clinical trial (WO 2009/037359, N. Engl. J. Med. 2009; 360: 1191-9).
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SUMVARY OF THE I NVENTION In a first aspect of the present invention, there

i's proy Al@ ¥HRERGGEPMbRYS (CW) gB pol ypeptide conprising at Ieast a
portion of a proteln extracel lul ar domain conprising a fusion loop 1

(FL1) 5donain and a fusion loop 2 (FL2) domain, wherein at | east one of the
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entire chRpERE aBeAYENCAnind AbiPddidtbh 6 ABRMGHba. there is provided a CW gB
pol ypepti de having the sequence selected fromthe group consisting of the

sequences set forth in: SEQID NGO 3, SEQID NGO 4, SEQID NO 5, SEQ ID
NG 10, IiSESedobd Ripett2the@ESpioldd&Or CHIV (BEDIVPEPtNOCchBprisBE@ deBtiN(bf]ﬁjeaSEQ%l Bt
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provi ded a preparation conprising a popul ation of CW gB pol ypeptides,
whéPei r\heaet”“ﬁ*é rep9Y6NCEt | east 60% or at | east 70% of the population is in
atrinmeric form 20Iln a fifth aspect, there is provided an i nmunogenic

COrrpOSiIr‘i 'aQHrdCerEQ&' t%ler%% tprb(?/ld% @\W\/BB' %RIBQ&liidg‘ﬂgving the sequence selected from the
group consisting of the sequences set forth in: SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID
NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:16, SEQ ID NO:18, SEQ ID NO:19, SEQ ID

15  NO:20 and SEQ ID NO:21.

In a fourth aspect, there is provided a preparation comprising a population of CMV gB polypeptides,
wherein at least 50%, at least 60%, or at least 70% of the population is in a trimeric form.

20 In a fifth aspect, there is provided an immunogenic composition comprising the CMV gB polypeptides

of the invention admixed with a suitable pharmaceutical carrier.

In a further aspect, there is provided a polynucleotide that encodes the CMV gB polypeptides of the
invention.

25
In a still further aspect, there is provided a polynucleotide having the sequence selected from the
group consisting of the sequences set forth in: SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID
NO:9, SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:15, and SEQ ID NO:17.

30 In a still further aspect, there is provided a recombinant vector comprising the polynucleotides of the

invention.

In a still further aspect, there is provided a host cell transformed with the recombinant vector of the
invention.

35
In a still further aspect, there is provided the use of the CMV gB polypeptides of the invention in the

preparation of a medicament for preventing and/or treating CMV infection.
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NO.,3) , (Slge@)m ofe 9B de| et,tgg fromthe tr nsmenbrane domain wherein the
bo

mut at i AT BPYC FPT RN PLL P CorBINed B 1N Thé P8P i%n of

a regi dsdrophobic pattern and a hrghly hydrophilic, negatrvely charged regron (gB-SLP12-Del2) (see SEQ
ID NO:4), and (iii) CMV gB deleted from the transmembrane domain wherein the fusion loop FL1
mutation is combined with the deletion of the above-described region (Del2) in the C-terminal
cytoplasmic domain of the polypeptide (gB-SLP1-Del2) (see SEQ ID NO:5). gB-SLP12, gB-SLP12-

20 Del2 and gB-SLP1-Del2 all comprise two additional point mutations substituting arginine (R) with
serine (S) at position 50 and 357. gB-SLP12-Del2 and gB-SLP1-Del2 both comprise the further point
mutation substituting a cysteine (C) by an alanine (A) at position 778. TM is for transmembrane
domain. FL1 is for Fusion Loop 1. FL2 is for Fusion Loop 2. The Del2 deletion starts with amino acid
825 and ends with amino acid 877, ie. these two amino acids are the first one and the last one,

25 respectively, of the region which is deleted. The indicated numbers refer to the position of amino acids
of the sequence of CMV gB originating from the AD169 strain and set forth in SEQ ID NO: 1.

FIG. 2 is a schematic representation of further exemplary CMV gB polypeptides disclosed therein. All
the polypeptides comprise mutated fusion loops FL1 and FL2. gB-SLP12-Delta113 is additionally

30 deleted from both the transmembrane domain and the C-terminal part of the cytoplasmic domain, i.e.
the amino acids 794 to 906. gB-SLP12-Delta725 is additionally deleted from the entire cytoplasmic
domain and retains part of the transmembrane domain. LVL759 (or gB-SLP12-Delta725-LVL759),
LVL776 (or gB-SLP12-Delta725-LVL776) and CD33 (or gB-SLP12-Delta725-CD33) have a backbone
identical to gB-SLP12-Delta725 except for the N-terminal end, wherein the amino acid sequence

35 varies, as indicated. The indicated numbers refer to the position of amino acids of the sequence of
CMV ¢gB originating from the AD169 strain and set forth in SEQ ID NO: 1.

FIG. 3 shows the pMax plasmid map corresponding to the construct gB-SLP12.
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30 displaying the level of gB protein after the indicated polypeptides were recombinantly expressed,
secreted, purified and deglycosylated. FIG. 14A corresponds to gB-DeltaTM and shows a Western
blot probed with an anti-gB antibody. FIG. 14B corresponds to gB-SLP12 and shows a Western blot
probed with an anti-His antibody (lane 2) and with an anti-gB antibody (lane 3). FIG. 14C corresponds
to gB-SLP12-Delta113 and shows a Western blot probed with an anti-His antibody (lane A) and with
35 an anti-gB antibody (lane B). FIG. 14D corresponds to gB-SLP12-Delta725 and shows a Western blot
probed with an anti-His antibody (lane C) and with an anti-gB antibody (lane D).



30 displaying the level of gB protein after the indicated pol ypepti des were
reconbi nantly expressed, secreted, purified and deglycosylated. FIG 14A
corresporni® 202/gB1Del t aTM and shows a Western bl ot probedT@preétiassoant i - gB
anti body. FIG 14B corresponds to gB-SLP12 and shows a Western bl ot probed
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with an anti-H s antibody (lane C) and with an anti-gB anti body (lane D).
WO 2012/ 049317PCT/ EP2011/ 068040 FI G 15 presents inmunogenicity data. FIG

15A5shdie: 1Gshewsdenudnaes SEQR 6 NOj1rig §EQdD Ax Hrasaldpdrhedhalant.i on of the indicated
pol ypeptides fornulated for injection. FIG 15B shows ELI SA anti-gB

anti bo (] i m nistration of the indicated pol ypeptides
f or mul i%ég&Rﬁl%lﬁSpﬂ%ﬁﬂ:‘fgW%@%&ﬁ%m shows sequences SEQ ID NO1 to SEQ ID
NO 21 as descri bed bel ow. DESCRI PTI ON OF SEQUENCE LISTING SEQ ID NO'1 -
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st r8 1OSE - Amno acid uence of gB-DeltaTl M geptl de from
t hdOOMPERDP %rr‘\al"w AcHSEAYERCARY 95 De“;& REIYREPHEP Wér%’é’ %EP P-p12
pol ypemEQde NO:8 mAitre dChiMefish68ofBrELiPn2 p8igigptida O the Cl\/Mnmgatmud sequence of

ccid seqiano o MR EB e Pl B AL T N ar st 1 o
NOL6 - Ipémdé\nwpqa@@rﬁ@@ue@ﬁwus HitRe 2gmivaeRgs aaI BERIAY ABSSS YOI t he OW

AD169 kFst maND:e SEQckBidQedquenclleatemiyi e gBes|Pen goIypetiosrog thhenpBaSdl- Del2
p0|1gpep¥rl de fromthe CW AD169 strain. SEQ ID NO 8 - Nucl eoti de sequence

encodi ngaPhe gB- SLP12- Del2 pol ypeptide fromthe CW AD169 strain. 20SEQ I D
NO 9 - IRGCIDNR 7 deNusteglidensequenge ¢ t¢od ) ttireed By BL I P12 polgdeptde2fBonp thie y MO AP TR f r om

t he CMrain.
SEQ ID NO:8 — Nucleotide sequence encoding the gB-SLP12-Del2 polypeptide from the CMV AD169
strain.
20 SEQ ID NO:9 — Nucleotide sequence encoding the gB-SLP12-Delta725 polypeptide from the CMV
AD169 strain.
SEQ ID NO:10 — Amino acid sequence of gB-SLP12-Delta725 polypeptide from the CMV AD169
strain.
SEQ ID NO:11 — Nucleotide sequence encoding the gB-SLP12-Delta113 polypeptide from the CMV
25  AD169 strain.
SEQ ID NO:12 — Amino acid sequence of gB-SLP12-Delta113 polypeptide from the CMV AD169
strain.
SEQ ID NO:13 - Nucleotide sequence encoding the gB-SLP12-Delta725-LVL759 (or LVL759)
polypeptide from the CMV AD169 strain.
30 SEQ ID NO:14 — Amino acid sequence of gB-SLP12-Delta725-LVL759 (LVL759) polypeptide from the
CMV AD169 strain.
SEQ ID NO:15 - Nucleotide sequence encoding the gB-SLP12-Delta725-LVL776 (or LVL776)
polypeptide from the CMV AD169 strain.
SEQ ID NO:16 — Amino acid sequence of gB-SLP12-Delta725-LVL776 (or LVL776) polypeptide from
35  the CMV AD169 strain.
SEQ ID NO:17 — Nucleotide sequence encoding the gB-SLP12-Delta725-CD33 (or CD33) polypeptide
from the CMV AD169 strain.
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30

35

ptlde fromthe CW AD169 strain in its mature form 5SEQ ID NGO 20 -
HETRILED RS THPTPNGB- SLP12- Delta725-LVL776 (or LVL776) pol ypeptide

The present invention concerns a novel CMV gB polypeptide which presents excellent immunogenicity
and superior process characteristics. The gB polypeptide of the invention is particularly suitable as an
antigen for inclusion in an immunogenic composition, such as vaccines. In particular, the gB
polypeptide of the invention displays an improved homogenous product profile. Indeed, the inventors
observed that upon expression, gB polypeptides of the prior art, such as a gB polypeptide lacking the
transmembrane domain (gB-DeltaTM), assembled into multimers of different sizes, including high
molecular weight multimers, making the population heterogeneous. They also observed that the
multimer profile was not consistent, as the proportion of multimers of a given size varied from one
experiment to another. This type of variability and inconsistency is not acceptable in terms of vaccine
formulations. Therefore, a need remains for a CMV gB polypeptide which presents an improved
homogenous and consistent profile product. Also, the aggregation into high molecular weight
multimers can have a negative impact on the subsequent process of purification of the recombinant
polypeptide, as aggregation may lead, in particular, to a less soluble form of the polypeptide.
Therefore, a need remains for a CMV gB polypeptide which presents an improved process
characteristics.

A CMV ¢gB polypeptide lacking the transmembrane domain is described in EP 0 802 979.

Surprisingly, the present inventors observed that the introduction of mutations in specific regions of
such a CMV ¢gB polypeptide lacking the transmembrane domain results in an improved profile product,
such that the population is not only more homogeneous than the corresponding non-mutated
polypeptide, but it also displays a profile which is consistent from one experiment to another. In
particular, high molecular weight multimers are reduced and the proportion of trimers is increased by a
two-fold factor. Typically, trimers represent at least 50%, suitably at least 60% and more suitably at
least 70% of the population of CMV gB polypeptides of the present invention. These mutations do not
impact the expression level, nor the secretion level of the resulting mutants, as compared with the

CMV ¢gB polypeptide lacking the transmembrane domain. These mutations are located outside the
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It is to be understood in the sense of the present invention that an improved homogenous product
35 profile means that the population of CMV gB polypeptides of the invention, upon their recombinant
expression, is made of at least 50% of trimers, for instance, as measured by analytical ultra
centrifugation (See Example 2, section 1.2). Typically, a preparation comprising a population of CMV

gB polypeptides of the invention is made of at least 50%, suitably at least 60%, and more suitably, at
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The term “purification” refers to the process of removing components from a composition, the
presence of which is not desired. Purification is a relative term, and does not require that all traces of
35 the undesirable component be removed from the composition. In the context of vaccine production,
purification includes such processes as centrifugation, dialyzation, ion-exchange chromatography, and
size-exclusion chromatography, affinity-purification or precipitation. Thus, the term “purified” does not

require absolute purity; rather, it is intended as a relative term. A preparation of substantially pure
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g R A S A N AT I et
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cor’rﬂom SoRHRidsH afed@”]“ ?PéﬁFlCB’ﬁp‘?sg'of‘%P“‘é‘)@éﬁ’ﬁ?cé“eérfi}c"ﬂﬁngla CMV o8, poﬂpe%de gd 7, 8,

9, 10, alpharrh2geutically acceptable diluent, carrier or excipient. An “immunogenic composition” is a
composition of matter suitable for administration to a human or animal subject that is capable of
eliciting a specific immune response, e.g., against a pathogen, such as CMV. As such, an
immunogenic composition includes one or more antigens (for example, polypeptide antigens) or

15 antigenic epitopes, such as for instance, the CMV gB polypeptides of the inventions. An immunogenic
composition can also include one or more additional components capable of eliciting or enhancing an
immune response, such as an excipient, carrier, and/or adjuvant. In certain instances, immunogenic
compositions are administered to elicit an immune response that protects the subject against
symptoms or conditions induced by a pathogen. In some cases, symptoms or disease caused by a

20 pathogen is prevented (or reduced or ameliorated) by inhibiting replication of the pathogen (e.g.,
CMV) following exposure of the subject to the pathogen. In the context of this disclosure, the term
immunogenic composition will be understood to encompass compositions that are intended for
administration to a subject or population of subjects for the purpose of eliciting a protective or palliative
immune response against CMV (that is, vaccine compositions or vaccines). The immunogenic

25 compositions according to the invention are not limited to compositions comprising CMV @B
polypeptides. The present invention also contemplates immunogenic compositions, such as vaccines,
comprising the CMV gB polypeptides of the invention and at least one or more CMV antigens selected
from the group consisting of pp65, IE1, pUL131, gL, gH, pUL128, pUL130, or any combination thereof.
The present invention also contemplates immunogenic compositions, such as vaccines, comprising

30 the CMV gB polypeptides of the invention and at least one or more antigens selected from the group
consisting of HPV, Chlamydia, RSV, Toxoplasma gondii. Zoster, and Aspergillus.

Numerous pharmaceutically acceptable diluents and carriers and/or pharmaceutically acceptable
excipients are known in the art and are described, e.g., in Remington’s Pharmaceutical Sciences, by
35 E. W. Martin, Mack Publishing Co., Easton, PA, 15th Edition (1975). The adjective “pharmaceutically
acceptable” indicates that the diluent, or carrier, or excipient, is suitable for administration to a subject
(e.g., a human or animal subject). In general, the nature of the diluent, carrier and/or excipient will

depend on the particular mode of administration being employed. For instance, parenteral
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13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
WO 2012/049317 PCT/EP2011/068040

formulations usually include injectable fluids that include pharmaceutically and physiologically
acceptable fluids such as water, physiological saline, balanced salt solutions, aqueous dextrose,
glycerol or the like as a vehicle. In certain formulations (for example, solid compositions, such as
powder forms), a liquid diluent is not employed. In such formulations, non-toxic solid carriers can be
5 used, including for example, pharmaceutical grades of trehalose, mannitol, lactose, starch or

magnesium stearate. .

Accordingly, suitable excipients and carriers can be selected by those of skill in the art to produce a
formulation suitable for delivery to a subject by a selected route of administration. Excipients include,
10  without limitation: glycerol, polyethylene glycol (PEG), glass forming polyols (such as, sorbitol,
trehalose) N-lauroylsarcosine (e.g., sodium salt), L —proline, non detergent sulfobetaine, guanidine

2 Zn** (and other divalent cation

hydrochloride, urea, trimethylamine oxide, KCI, Ca®*, Mg* , Mn
related salts), dithiothreitol (DTT), dithioerytrol, R-mercaptoethanol, Detergents (including, e.g.,
Tween80, Tween20, Triton X-100, NP-40, Empigen BB, Octylglucoside, Lauroyl maltoside,
15 Zwittergent 3-08, Zwittergent 3-10, Zwittergent 3-12, Zwittergent 3-14, Zwittergent 3-16, CHAPS,

sodium deoxycholate, sodium dodecyl sulphate, and cetyltrimethylammonium bromide.

In certain examples, the immunogenic composition also includes an adjuvant. Suitable adjuvants for
use in immunogenic compositions containing CMV gB polypeptides of the invention are adjuvants that
20 in combination with said polypeptides disclosed herein are safe and minimally reactogenic when

administered to a subject.

An “adjuvant” is an agent that enhances the production of an immune response in a non-specific
manner. Common adjuvants include suspensions of minerals (alum, aluminum hydroxide, aluminum

25 phosphate) onto which antigen is adsorbed; emulsions, including water-in-oil, and oil-in-water (and
variants thereof, including double emulsions and reversible emulsions), liposaccharides,
lipopolysaccharides, immunostimulatory nucleic acids (such as CpG oligonucleotides), liposomes, Toll
Receptor agonists (particularly, TLR2, TLR4, TLR7/8 and TLR9 agonists), and various combinations
of such components.

30
Suitable adjuvants for use in combination with the CMV gB polypeptides of the invention are saponins.
Accordingly, immunogenic compositions of the invention may comprise the saponin QS21
(WOB8809336A1; US5057540A). QS21 is well known in the art as a natural saponin derived from the
bark of Quillaja saponaria Molina, which induces CD8+ cytotoxic T cells (CTLs), Th1 cells and a

35 predominant IgG2a antibody response. For the avoidance of doubt reference to QS21 includes OPT-
821. In a suitable form of the present invention, the immunogenic compositions of the invention
comprise QS21 in substantially pure form, that is to say, the QS21 is at least 80%, at least 85%, at

least 90% pure, for example at least 95% pure, or at least 98% pure. Compositions of the invention

31



44, 45, 46, 47, 48, 49, or 50 pg.Iln other enbodinents, the

| i popol ysacchari de can be a hl-6) gl ucosam ne disaccharide, as described in
US 35 Patwot20/904987005, 099 and EP Patent No. 0 729 473 BCT/EPa@106808ki || in
the art would be readily able to produce various |ipopolysaccharides, such

as 3D' ’comgngs%dQﬁq nIi Ql?artn ?Q]‘ 2 ee fpgtnqggtorfbf ﬁtrﬁ)'aﬁgﬁ%r ekﬁnﬁggét%é’rﬂ?t{?&t the

af or ementi on mmnostlrm ant structure to
LPS or 1»@&%@%@%@@} betyesn Hpegn s2enhfar pEerknalbadt ecierl Beotgeiovit i ves

t hat areu@ atbulta zmpgtmm 239t BisouBBONE AWkt aaggea&wmgmem 06 BeA€ular,
st r uct Lt{s% is present |{1 %\n ta%lot?n bgtlvlve(te argllbout gogblanggéijg'&)r lDe ween gandrggOdlonEel\th 17he

adj uvan eriva escri bed
as PLRand égmpfsbgwe%méﬁ ARt b2 de, Or tmtweam é9 rﬂﬂti 5|1|cmatbed 10pg. S@matively QS21 is

17?\'( 2- GRAYM-I0 2R alndarfl BeMer 21 {gRnuSodRUS TR ARKA QB 2biParfeRN06LE ¥ B&lvedr O- pho
sphono

gl ucopfg%l%c?é’y%]a”% APRURZTHY RY APYRTR BPhdeh AN P AB1H90 O DARAULCO B Bn¥¥RA di hyd
r ogenpleobpdiaedy,, imMWBo@hicl ddAB}itions OMpESidg DR CBIS, gB® pRlypeptides of the invention

-3--[( %);m?ﬁ%@%@ﬁqa('aﬁ’é)ﬁ%ﬁ’ﬁtroﬁgﬁ'&;@'i‘@mi%? é}‘a]npé b%me§ a@&f{‘B% B 148) avdut spg

hydr oxyt et r adecanoyl am no] decan- 1 3/drogeno phosp hat e)
(WP 99283 3eptt 1. 3RBUT A9 ) PB%%HQORHOEWQW’AEOWP(@ %Sb ut Qlﬁga“dsabemﬂ Mg,

- dodeCc’magduoxmtgemraafd&mIem}bbcﬂrlﬁemm]lmrﬂaumgenlEeaﬂ[a)slel{s(dR)heanventlon comprise QS21
hydr ox | 0

10- (6- i%%ﬁé‘@z%ﬂ%%‘eﬁb@@ 355 28 o i Splibed aodlhk AGLAPGRORRIR P o,
such as$vgbe¢ 3ygdng 8 e ARQUH AlHINE!, abouh Bl 8balsst JES Wia*?!‘bﬁ’iﬁwt P @& wit h
CW gBipek Yip@pi téles of domposaoaspl We maenuah iseratkampleefly ofd5213canB, O, Bog ng| at ed

t oget her, D- T. | Ds Y I t he
or dor g 21813 g7 6 8 20 98 4% o5 B H ek AL 1B S e 1y 1
1. Typ|3§a394 90 4ﬂir@ fadtatol 46. Bh 4t8h459 pa¥ye. of 2.5 : 1 to 1: 1 3D MPL: QSZl
Accordingly, in some embodinents, immunogenic conpositions conprising CW

gB 20p pergt i des of the invention c 21 and 3D-MPL. The
bR T LRERS Pemisons iRy LY &6 GiseliR sbuger andgrssioee
I nvent iQ821 reay aabte@l, [mbolssierohinl particolamBugh e@dmpasitiinashay b -depreasdecacepghisityon.
TheqOi lyhkR cHREH£Ed € FHINSdRIBNS ANNidh $6SstérolBLERA WRRhE adjuvant effect is maintained.
Reactogenicity studies may be assessed according to the methods disclosed in WO 96/33739. The
sterol according to the invention is taken to mean an exogenous sterol, i.e. a sterol which is not
endogenous to the organism from which the B-Amyloid antigen preparation may be taken. Suitably
the exogenous sterol is associated to the saponin adjuvant as described in WO 96/33739. In a
25 particular embodiment, the cholesterol is present in excess to that of QS21, for example, the ratio of
QS21:sterol will typically be in the order of 1:100 to 1:1 (w/w), suitably between 1:10 to 1:1 (w/w), and
preferably 1:5 to 1:1 (w/w). In particular, the ratio of QS21:sterol being at least 1:2 (w/w). In a
particular embodiment, the ratio of QS21:sterol is 1:5 (w/w). Suitable sterols include B-sitosterol,
stigmasterol, ergosterol, ergocalciferol and cholesterol. In one particular embodiment, the
30 compositions of the invention comprise cholesterol as sterol. These sterols are well known in the art,
for example cholesterol is disclosed in the Merck Index, 11th Edn, page 341, as a naturally occurring
sterol found in animal fat. Accordingly, in a specific embodiment, immunogenic compositions
comprising the CMV gB polypeptides of the invention comprise QS21 in its less reactogenic
composition where it is quenched with an exogenous sterol, such as cholesterol for example. Several
35 particular forms of less reactogenic compositions wherein QS21 is quenched with an exogenous
cholesterol exist. In a specific embodiment, the saponin /sterol is in the form of a liposome structure
(WO 96/337391). Thus, for example, CMV gB polypeptides of the invention can suitably be employed

in immunogenic compositions with an adjuvant comprising a combination of QS21 and cholesterol.

32



oil (i.e. biodegradable). The oil nmay be any vegetable oil, fish oil,

animal oil or synthetic oil, which is 25 not toxic to the recipient and is
capabl e ovokeizgoiziransf ormed by netabolism Nuts, seedspCamP2gnassego ar e
common sources of vegetable oils. Synthetic oils are al so suitable.
Accordingly, oil-in-water emul sions used in conbination with the CW gB

pol ypeptides of the invention conprise a netabolisable oil. In a particular
enbodi épatermalifosomefsiraenerallis FiPrs iovis o GiiameardpribduEne 2 (3 dr S dndI%obt ween
about %eaqame@%o[mg’ oh the ndMiBer @F lipid MreiBiaBds BAMPAS iigkNstiRMIrdsWntibSiig SO8RIbSE a
surfact sions mrise gne. or

h
nor e sur o(r:t aﬁ?someé an?%&some For Lﬂlh[o ?re weﬁ)Lnotwnel‘n {h ﬁn}_lp% y vﬁﬁ h arﬁ(ca]pﬁ ee of

e sur d person
and>Si nderadg,lipgpamesiinglugroall Jubstanassl h@qu@ﬂlwigiéltﬁwmsg birlgis waieh goeked e

(Tween 40, jipide! WS A AlpBsBRL: c&Pr kY ts@féct'é&' bt the( GRAP 8SMhprising of glycerides,

phosphat i dyl chal | eci t et hyl e ear et her and
bt oy RWEETEPTOTIUBesy. B ol . FUEH oo STEBUP Ren eSO e RIS on
oi l-i n-ph/aﬁtpeolupeiﬂuissper&somrmCSesuearlrpel ymyeamyéwmes wntbettcmtlmdmdiseartob

(Tween cgr%ohyd%?e P&lnﬁé%ng‘%l@s 89&)050Hésamfa}"r ELﬂQBI egm#&ém@t pho@bﬂollbl@ \é@ﬁeﬁ)r le

emyl si ons he i nvention conprise F1)0 ﬁ? ene sorbitan nonool eat e
(TWeen %Whﬁﬁwsénoﬂqﬁﬁt(h‘érar%U?tf"HEtF%\Fﬁ) hoR '}98 Ct"P‘?: Qv ipiap dnemerigiedadh® ( span
85). Osbnthemsvvaif ephoepnﬂnsylmmmeof ndtdrel iphusphbliphin deeyates: seggcqupgphsewoanet oegqy .

Tocol s Kk r

par t1 o fplner 387 hdsPhat Afing ROk L LB it s b e, Mgl g0
deri vatpi‘i’/@ht"tﬁ’@'ﬁeofang ucHyniasticy| ;ﬁ’h%tipbeit?@phé?wat%uc@i‘?ﬁd’f‘@h@%ﬂeso QigrsarPyblso-

Vi t am rphésphatgicheihe) [DDPB, aduraarowoﬁdsbadtudﬁmm r{BmC]ofduﬁhietoymwcgpﬁat.eylchotukber eis
e L R R i
(for exhegphatidslbnline S%'JPPPI/] )1 -painhitey, t o2-olshephesphatidvchelignp ROR.ouDieBdayly/ v] ) .
In a pahbd ﬁhﬂd@l’&hcﬁiﬁ@OdﬂD@ﬁ@]; phodgh8gifietoti N 1vza®ﬁryr.§wukr$g|9&r&gmsb c@rol

Car s 23'4[2%54?8{6 E: éﬂ?’vg‘%Y&/sé‘tqutXFFré’n%eg@S‘%t?Pg’&?{‘i'mﬁBgf’ﬁﬁttOCQF‘ﬁT Ao hniedn 1 n

a furt h)bospeodmdrohmsP@]f 1taeniiophZeriedybsn-glyneto-3-phosplioglycarniu|PSIRGY)s phbsphhtdlic

i NyBNt 0 & oMRhrBydnTRLaBAL ﬂh%%'aﬁ‘du@b&d ([|§|V|§A] %ﬁb%ll‘?ﬂlt@ Shosphatidtt ba& {BEBAI( €- 9.
pol yoxyet hyl ene sor bi tan nonool eat e E?s@a%/sor ate and opti onal IX a

second UstfafaytRheprhapidc o addy JPERAD r iR ha[“SBﬁ‘H‘e%]( 2- d'ﬁw"%tox' GO
enmbodi nﬁoﬁph@éthetnbmmque[nMPl]n 1, BiDlipainfitoweshefycerd (- ;mmﬂhsetomlamfmet HepPPBY enki on
conpr i %ﬁé Ar Wénaé?ﬁefosﬁ&loégg@'e{haﬁo‘?arﬂ e B@Hé"@\%e yf? yXé?é%eﬁfg h%&ﬁar%héﬁ%le et her

hydroph| I'C°non-1onic su E ¥> cetostearyl
et her) [RAGEA Fﬁ‘y%hOéﬁWSbP@yqtfb'iﬁnerﬁ'%O's[B ﬁheh%’fﬁhohe@ @ E&d?hﬁﬁw ihyoAkCesiBY bi t an
noRreol Qﬁb@h{)uaml Yimettibraized SﬁHs))honp.a ﬁeﬂﬁlhalta'i:ﬂvai’té’d-gﬂiogﬂﬂlﬁd)[ Spasne8hpodirhdht SyTe

embodi BNl S cg%’rﬁgq ’3|n?tgy%”é}? 0%35 oeﬁm'arﬁ‘cﬂa%u f%'\’o“ée%%bgﬁn%ﬁt &hgrydes of

the i nvBRtH 6h, ' SUC on:f Unctiona
trans nMreén@h@ﬁmatidMCm#'de atS Iléa@t andlSC&ﬁlné)eofseteﬁ@d Fiesh oihel cop® FOMPHESRY FL2

mut at eql%hoﬂihﬁﬁﬂyf@hMmQQE@G) %BWHaﬁcﬁ;lcﬂé\m@'HIydfd@eN@éoe(E(ﬁ!Mrﬁ)kﬁ}ﬂu@ﬂHﬁBﬁdes|(Q©Y)

| _t her ol P _i n- wat
oo T S has RS SR B "R 11, Tetre e s Bl HetsateS PR o
beﬁﬁeemhﬁspﬁatm&lemgnolmlﬁe [FORHY oor o@n@mge thgrebf. 10ipergme Isizé ImaygyarR rd® 3¥gym & 8 ny,
or 4. 5s§ve$a|mde%@ﬁbr@on2tﬂe BRbsBfh .alczmbm.oﬁgﬁ&l{he(n%m 38 Fa?kh\éme%.l%rpnﬁ

sorbitan m)nool eat e) For exanpl e between 0. mhq
0.3-5 rgTicgaremporigenty Ofstha'wt'on 65 GRS eavie e B 59 RSP P,
Sui t abliryfuttios @mbfdimgnts &0 pinae Bfm:mmlwnarh): lasheliget atseois d ®ethd mgpd or mbaduaw, f or

exanpl §, &I MG aHys mg S el D[F%g% és]e Med ittt atBipo eg(human e ifkien tldﬂﬁgm m?rlge dose

per human vacc ose. term "vaccli ose
whiteh idglgoy %‘%I@ﬂaﬂ%ﬂﬁhg'met [QQI 81 8¢ antiefak inusaticutss rbplgsieryl- tFii“sS ﬂ'b%@f‘\ﬁlé'érn 0.25
and 1. Zmsbdimeit, mnegémmohomaiut;onachummgdmemvsgsq)o&péﬂtlded F the ﬁWnMStﬂl’such

gngog| '5‘%'?}5 po"flyp hgv? ea hgnn@nglgﬁgl trtaps"wengor?nergo@amogndeg%%E{g 8ne oﬁhe usu)nd 185
m. In LGMtﬂéranérﬂ#édmﬁ@m ,Popsibly, heth.i eompgise RRZhint any ﬁmﬁuﬁrﬂ?@@Wﬁé h@@r‘ﬁp@é'ietl on
is for the paediatric popul ation, a human dose may be less than 0.5 ni
30such as between 0.25 and 0.5 ml. Angzgmmunogeni ¢ conposition typically
contains an i mmunoprotective quantity (or a fractional dose thereof) of the
antigen and can be prepared by conventional techniques. Preparation of

i mrunogeni ¢




conpositions, such as vaccines, including those for adm nistration to human
subjects, is generally 35 described in Pharnmaceutical Biotechnol ogy,

Vol . 61 Vawoiznrz/@@exign-the subunit and adj uvant approachpcedire@d/otgo4Povel |
and Newmran, Pl enum Press, 1995. New Trends and Devel opnents in Vaccines,
edited o, LY o dhahikesP U. S A
ol o0, 30 ko, g YRS ol b Do AR Bard AT s

Ful | er tStafl, "UP@'CUPQP@*RS’[%O'ZSS 877. WD 2012/ 049317PCT/ EP2011/ 068040

Conj ugat i on of proteins to nmacronol ecuI es is di scI osed, for exanple, by

Li khi t mun nic ccgrrq OtS’[Igh 3(%%he| ven?on ma com ri ror%:"et orm r lt'LJJr’(}S1er |mmunosttlmul’arﬁl’[zll1n757
Typi cally Cfgﬁ Ot Sf of &' T HHBEE H) g0t c{% I AMuNnoge

COfTﬁOS ION3 @mb¢®n%| '@Wwea@ anpcémmomm$|@thﬁ ﬁW@pOémeﬁ)wﬁﬂﬂfdm 'OVQE‘@Q“ L
I s pongBsifibdd Aerkin St @Yr fdompide: a ﬁigd&rﬁ&c%@@ §fltﬁlﬂ§3tasndnflo%(h@er‘iv)éme(:&' IlpﬁJhJ ect.

| nmunopr ive | i s context does ssari | c tely

b ot co PRI opRoRRR B Of (o oL ey B SRR AT HELTE MO AL -

di seas@/PLesHebPalid yols evdarehalngea diPLanserketingtiKiet Biobgiealss NriusandTiagefamesint - of
ant i ge'?hr&?dﬂobﬁ%é( s‘ﬂ@&lﬁ:@ﬁﬁnﬂgs W”or"‘@b ﬁ/ﬁbLS @Q&' fol %xdnﬁﬁﬂ‘ﬂi@%tehts NGérpa{ 936@7‘%7

nSr al |8>§ g each human 'dose wi |l conprise 1-1000

pr dPei f; Zééh 4a‘3§6q°? "f‘ﬁda40?)1|3t091 ?W%ﬂ@ﬁf“v ROAOlgs CPdF Téﬁ%\F?ﬁP‘é‘se%“f“B‘rﬁ“alB ut 1 g
t o about(TI’ﬁl@ p@enosypshsasnmb@utbebr@uc@bmbrdaggo tha PeetHod® dig dlclos’berUGBiﬂzogﬂ about
15 g, Enlcalé)y |{ is a m Ure o?g%%a é\teg mono ots%r%)%l gpl? RQNOth:% 405 eca*cglaﬁgohlam

The anoun P 2SR QR osition i's'se aSEY dh the
subj ectthepepwoaitiang ot {he. pgesentllm'featwm Sma" ehrtide B IMPLAaN dptusethISmaipartiele SBMRL
parti cybap p%ﬁu%%ﬂe%‘u@rﬂth‘éﬁﬁ‘ cAELASERE KR L HrddYh 3 LASMRY fkeS lsueH Sr%pérﬁ'%% %9
observation of antib ?2/ titres and other responses in subjects. Follow ng
an 1Pni t9FSArbeE YYQRHA16%2- subj ect's can receive a boost in about 4 weeks 15
Unl ess ot herw se expl ai ned, all technical and scientific terns used herein

have t[&n@%n?‘%@%’]&e %ﬂr\gﬁ"g&?ﬂﬂpﬁ R%e faﬂ%uﬂrlﬁ b%vegﬁ gb&h"ﬁ‘ﬁﬁg ?okédoht i ”

t he ar Ich this inftions o
mol ecul'8PH%ifey] @@WP@aanf HOHA i angbﬁp%%uq_@wbﬂtwe@ﬂ@g 9nd gt |5§l='ﬂad°'by
Oxf or d eldthpi€ rabbiit oy, @6&ut 119@94 a()(btﬁBNJgOaﬂ&rt 5@@2&?011925“9 Kﬁmdtr:&mg QiboaM-Opé eds) ,

The~ENncycl opedi a Vol ec publls i ence
L1 80 Y5 PRy ub 358 30 e R Sl B, SRR g Pl

Bi ol ogyr beided) @t@@rﬁﬁmw@gyetwaef(ﬁnﬁj\déﬁemsf Redvepr IR aRéﬁ%P@ﬁrc@th&OlﬂplaQ%éﬁoﬁ)y VCH
Publ i S%élﬁﬁOp Qxlterné&ﬁ@l§3bjl\ﬁﬁ|\ls AreS&H) Blamfpul) betwldRf 2$p é]id'z@rpgtcﬁ‘b&ﬁ/eerﬁabout an

and ' e referents unless nt ext ea i ndi cat es

o1 her w22t S oUCoa th Brve) Siotl g A0y GBa B Siepias dbod 2GS AR 265 aci o
Si zes, pana agddt 2bpy.ecul ar wei ght or nol ecul ar mass val ues, given for nucleic
acbgs or pol ypept| des are approxi mate and are provided for description. The
term"plurality” refers to two or npore. It is further to be understood that
al | bas’ea%‘?t'%’é§"19Pd'5.‘ﬁWnB‘ea{E‘i”’H”ﬁoi"egf the TAmyo0e Hip CRRRASEPN GRRyIsES 3Y-Mid1 &l ar
mass Vvadvaled abgitvienugf for exantliecbetweaeni Sisndots mg)lswmeptmﬁi\%n araad appoptor eednle and
are prguhied 7 g fieggiol BLlah s fldi eQUEERY G lug, 3P 10 LT 34 kS 0T ven

W th respect to con (alin trations or ?]JS!)& a su
ant i gerfmbadi@entnihe feragn @Qfe@éthaﬁpmwm EMPPRitiaN CWP@?@ 353 MBH@%'@Y‘*APT %ﬂ?“‘i S
i ndocatsag, foﬂe)bmp&tbe{v%aﬁﬂ abdi 0ug . ex BefAkE) 2 26408 Por sUﬁaHy&etWHeﬁBdﬁ@?bbaM bie

.(.:O.r.] cen dj%t roéq%% A t acl)?e ?ir%ou(%?%f 33) IQIgL ﬁtthe ?o%po&ficpng ro?ff\'e %&ﬁlo)( |s(f8rr exa% Blé[ny PP r

qui‘val
those de%e?r Ao 8 her %|1|Q thi2.48. %éél 1t A8 1|c9r%1Q3t21c@ Zﬁ Zﬂe%{% 251@70?8 £%i38,

d' scl osyr 82, I§§«“3T43-@$ %mhgg%‘ﬁnﬂd m'itﬁi |4@| 424 Meaeridem belsowg. Thember m
"comprises" means "incl unl ess the context requires ot hervm se,

t he wortHPUBAYP: tg‘espOPO'é??&CWf’? 81?'\ Beng Bt lugesamipg fisprdiarides Ay deHRg I s1h
Wi Bb bePatenties. S{006099 and ER PytedtiNg. D A2 453 Bh Cok oaskdtiathechrtWOuld be readily able to

2012/ 0%9@&343%6@%96&%59&%%&5 such as 3D-MPL, based on the teachings of these references. In

addition to the aforementioned immunostimulants (that are similar in structure to that of LPS or MPL or

3D-MPL), acylated monosaccharide and disaccharide derivatives that are a sub-portion to the above

34



conpound or conposition (e.g., nucleic acid, polypeptide, antigen) or step,
or group of conpounds or steps, but not to the exclusion of any other
conmpoundswocorpasilri on, steps, or group thereof. The ablpcEEPatilongo4de. g."
is derived fromthe Latin exenpli gratia, and is used herein to indicate a

nom 11 B PARIPh, b N5, 90RY SYIBT Ueofin, b8 BSRATIUSLAD e

term"for exanp enbodl nents are€ co n

pr esentdei'Y@V‘@anl|'é'ﬁ A é‘)m%OWt'@rﬁi‘gﬁﬁwqudﬁ T('-@I\AHQOQB’[Sp@ﬂdy'b@lﬂﬁerg‘é agomhfimidschg, in
an N-tesmnal to CGtermnal orientation: at |east a portion of an

extracel l ul ar domain conprising a fusion loop 1 (FL1) donmain and a fusion

| oop 2 (FL2) donmain, optionally at least a portion of a transnmenbrane (TM
domi nOMIT4 at (R-demy-6zp-[2OleopydtiR)cdagbcanoyptytayp-adeeaneylaininelidno-phaseraapn-Bit

| east @ﬂ@o@?ﬂn'ﬂ 3CHr- Q{deoQﬁetFédécéﬁ@ﬂ&hi'ﬂo]'-@Dmﬁﬁﬂréd&)ﬂtﬂhﬁfog@ﬁﬂh%&ﬂte)QW\@

wher a/&s}ég TMQyoJorral n or portion t if present, 1s non-functional. b)

The d 2p%l ypepti de of the enbodinent a), wherein the TM domain i s nade

non- f ur@i i e¢val DBy (3| & | Ry tRhfRadidecaragivxisetatieqaosilaninn4-034-5-4Z59RH(@)-Bve t o

the sequ@BaRiasecbydrffddbobdl Ftlol PN dinyBocibors i RBARMRG BRIVD On 1 1

ot hﬁ CR/V ig; poe ypeyptl désC 15c¢) P CM\} I é pgo y%e%'ﬁgdeg of the enbodi nent a)
), 0P Qe er conprising at Ieast one am no acid substitution, or

deI eti @n 1on Mhac foRsi(@s-| er)p-3HLR) dmbanoyldayteTriaeecﬁhMlagﬁwq]}gloy@eprzé-df@(Rpfs- any
of the r ti of
one. hy A7 OAMAERE o cdn-1 Dkl L ARRBENPhAGNAL, 109G hrbRBepf g o

pol ypep?ﬂ44 B e) The CW gB poI ypepti de of any one of the embodinments a) to
d), vvhereln the one amino acid 20 substitution in the fusion |oop FL1

do o%nﬁwlafgng olf dlfgepe%t S§b§ ! tlélac!hogl %Eseat l e%sé hgrr(]e%a n\}enganaacllsdbamn .Y
as oca (? position %af 77t el astlve O ttohe sequence’ as Se(f ?O % |n SEQ

| D NO. Tompgsitans witic &MVesH opiskeantides oot §xemplenasotlifeedy ONkd, fB53)otap prepipintidated wi t h
a pol artog@menwma@miﬂnmmﬁéﬁralu@ oﬂ@tszﬁnsc&wm.n §pichily bENe tHe\YadBr ReliypReps | de of

th m bst bst t t
o ot RS 0T B T bR | b, BRI Bndpletoras T "
rel at i \3@-NRL: (4821 skapaeingly, |a§ometembg¢utnhnts nm@EQeDc Ndndositions empesicoEMysgBondi ng

pogpt i %lybébtu@éshﬁfhe%nt%ﬁc@ﬂ[éﬁl HeePlhd @%21 Whd Sb-fpRol ar ami no acid which is not
an aromati c pol ypeptide of the enbodinent e) or f),

wherein the polar amno acid is selected fromthe group of positively
char gedharimmonagenicl soropussibiet cangprising thestme gBlgolypbptisied dii the invEhtioamehyaelgi i ne

30( R) @uta-gnﬁ‘? Wteg%ntnglln 569Wétgeen%IsmTSgheemrQthngH’lulgarhco ﬁge%' J‘m&tgt?ollsable

i sol eucl at pOSI |at1 ve equence as se et
forth (o (SEBICHgIradable). TBe ohinay be gy wISEREI Hglish@di anired ojl A @th@PC givwhigiis
pokgpepbi @Rs1o th&resipleht dnti i @Pamb bfbeﬁlghiaﬁﬁbrdieﬂfby (idhabolismi. )Nuld) €eddMar@Brains
p0| ypeg—;’f‘e ?orgrggrbss L{rce%ngo%?g‘ggl acﬁl nthe 0|Is a?e a|¥¥!‘% |%'blg %Qeor ros'll%ewéé)Q | D

| ocat e sequence as’ se
NO 1, @&mulgiong l@@@' rie sgeorpiatigp p'd%ﬂh? cﬁiV'V ngEbtPhla!PeM §B thsolinypetjeni epawprisg <

subst i twdi@iisabik il AR adadichamEntdoiinent, oil- in-water emulsions comprise squalene (for example
between about 4% and 6% [v/v]). The oil-in-water emulsion may further comprise a surfactant. Qil-in-

30 water emulsions of the invention comprise one or more surfactants. Suitable surfactants are well
known to the skilled person and include, but are not limited to polyoxyethylene sorbitan monooleate

(Tween 80, Polysorbate 80), sorbitan triolate (Span 85), phosphatidylcholine (lecithin),
polyoxyethylene (12) cetostearyl ether and octoxynol-9 (Triton X-100). In a particular embodiment of

the invention, oil-in-water emulsions comprise is polyoxyethylene sorbitan monooleate (Tween 80,

35 Polysorbate 80). In a further embodiment, oil in water emulsions of the invention comprise
polyoxyethylene sorbitan monooleate (Tween 80) and a further surfactant, in particular sorbitan

trioleate (Span 85). Oil-in-water emulsions of the invention may also comprise a tocol. Tocols are well

known in the art and are described in EP0382271. In particular, the tocol is a-tocopherol or a

35



WO 2012/ 049317PCT/ EP2011/ 068040 j) The CW gB pol ypeptide of any of the
enbodi nents e) to i), wherein the tyrosine (Y) located at position 155

rel ati ve wo 20te48:quence as set forth in SEQ I D NO 1, oPCREP201¢06%08¢Gpondi ng
position in other CW gB pol ypeptides is substituted with a glycine (G.

k) The tid t he
o no. SENuRCRRGY BER' 1 ol BN Bl odddfia® TG WIRAE 35 Martf £ buccltBRIFh % 1 1P
domai n Pﬁ@'Pld@ﬁe\Wé)Oﬂ'ﬁ‘et‘tﬁé ”@é@]‘(?é‘i*ﬂ!‘etha@ ig éftov'ﬂ%* iMNUNPIEBEQOMPPYONg conpiiising CH
corres @B%iyﬂ@hﬂ&ﬁdfﬂﬂeﬂﬁk/ehfbn(]ﬁ B&ibikbh @lth poObiipeater Gmms.o.ae(ﬁmﬁrshgtswataneqkow th

ai no aég:(éere gT))out B%O[)//e]?ge&& to\é:%‘p oI (f))* exa{ngﬁg\%]pgt%/g) (/)\X)pf)pt N argmbgdlr%]:entt he

enbodi nen adi a8y as 1 ocat ed
at posithe @rin-ve&r qulT'SliJqunmlsefmm@tﬁbqll@w (¢ gdwsralene) rastoed (a/@ GttOCOuOh@ml)s@'qhence

as set g sjdﬁacfté}ft 1'(elf'g 'd&ly&@@h 1Bhd\E3ritan honddleAe ﬂizb'iyrs@r%élg@d]) N aRG@eet brﬂﬂodlrﬁer@t)hgr b
Cl SCO
The RotBmiEeRs oy Sl of HeLaRaTe Gl s fietauSebia oo SRVTORE S oy

aci ds havadegt de.pyphiyopyattihicoe tsprteo m@nodledte $Rolyshdvate- 3)), |apg optidraily a s7ecoriobss
t han - 8, asn Léroﬁ)qarp)ﬁotegﬁe [5}54@8@1?% qurltﬂep %h%o&ﬁ%t% the Menti®te MW SE

ol ypeptide o of diments c) erein the amino acid
Bét i tSUiSeRs P‘Hhe TBeft“ﬂ'éC‘?”ﬂng%ﬁ metrbplisepls Ot!lé"‘n%sﬂuaéedﬁb |as°P§’°’fyﬁtW'ﬁ'ée HSPHPE ut i on
of at Ingdrsphiliemendomicrsnrfacard (@gquoyoXeihy¥nasl2) caedttentyl athep) @ad tihgdro2¥Bbic2va-

rel ativgid 9,4, ts(%%{}g%y@tﬁwéﬁet erB’{ tnhmbr{?)olggtg [HR Mdate 8% cﬁtso?onﬁr?rtﬁo‘?e%%ond' ng

p05|t|on|n ot st I've charged am no acid
sel ect dePanr&Sh iPrsemg reﬁlh’ﬂd'@é"r‘i§| '@mun?pealp CPRPBRPSHENS K)mpr'ﬁ'in%ﬁ'leo?'\’i\é QPHP'YB&RWGS

ar gi ni rmethglfh)ventuon T'E)Jcﬁr h@g%@aud@@hw hdﬁ&uﬂiloﬁdﬂﬁazrﬁg@ggtzaﬁgﬂ?mm and/\Anedraeihn t he
am,po aci o 0 relative to.the
se&gené’@e é’g%se%%fo orLtolcw’IOS 1a|§1S @F?%a? ro%a by !é(%@’o(fop] Spond Oﬁ'g? WAL TTOH n
ot her @WPF@BIQGGWWW'P@@QCOW@OISa@bl?qlxtseitbé’@8@,1 th a histidine (H. o) The CW
gB pol ypepti de of the enbodinment m or n), wherein at |east the tyrosi ne

Y) | ocat t 05|t|on242r ative to the se uenceass n SEQ I D

1! iy, B R bt Ao R s e D) Gt fn bl

subst i tbetween Qist1h nag, Ri5sH0irag ered. §-#Hng 128, THE r@A2- tPBng at-8/peptridded. Dingaang Sone  of
t h90e”b1‘bdérﬁﬁ‘§hglﬁ%%2;erﬁ @su@ﬁ gs Mﬁfx%tﬁ&l%@%o%ﬁémﬂo%EQQ? WikeloW, #57 eké?ﬁ% B&wddn

positiaon fusi on domain relative to the sequence as
set forft'h® Me GESHMIPO: Rlérig 0> @p> &> 68}9r é%ﬁm@ﬁgm%e%w%?ft?%wvaaf'ﬂ%ﬁum!r gB
pol ypepddoties, alpiiectosaphsibi) ivtitre ghreskiiths &g or [@etiwd $or Axdmtt betesqpers-il ¥ mgy10-11 Q)

The OB ROl PSRIrIo Bl 817 ABGelSacadigrents o) o ). whereln the

deletion’in smic in corresponds to the region of am no
acids 825 to 877 relative to the sequence as set forth in SEQ ID NO 1.

25 By the term “vaccine human dose” is meant a dose which is in a volume suitable for human use.
Generally this is between 0.25 and 1.5 ml. In one embodiment, a human dose is 0.5 ml. In a further
embodiment, a human dose is higher than 0.5 ml, for example 0.6, 0.7, 0.8, 0.9 or 1 ml. In a further
embodiment, a human dose is between 1 ml and 1.5 ml. In another embodiment, in particular when
the immunogenic composition is for the paediatric population, a human dose may be less than 0.5 ml

30  such as between 0.25 and 0.5 ml.

An immunogenic composition typically contains an immunoprotective quantity (or a fractional dose
thereof) of the antigen and can be prepared by conventional techniques. Preparation of immunogenic
compositions, such as vaccines, including those for administration to human subjects, is generally
35 described in Pharmaceutical Biotechnology, Vol.61 Vaccine Design-the subunit and adjuvant
approach, edited by Powell and Newman, Plenurn Press, 1995. New Trends and Developments in
Vaccines, edited by Voller et al., University Park Press, Baltimore, Maryland, U.S.A. 1978.

Encapsulation within liposomes is described, for example, by Fullerton, U.S. Patent 4,235,877.
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r) The CW ¢gB pol ypepti de of any one of the enbodinments a) to q), wherein
sai d polypeptide is nutated at an endoproteolytic site s) The Cw ¢gB
pol ypept iwe 20f2/ibda7enbodi nent r), wherein at | east one @®CTiHPRO1ANGSVI aci d
35substitutions is perforned which is selected fromthe group consisting

of : R4 n r% iéu rgg'ngvi ch} Iec!ﬁles |é5o§scosed for %%}ﬁ;glétW% .‘Mt Qﬂ’;’éh and
SJ?J !rf u ec] tth ‘II 5 re %

R459 su atlvet ence 'as se forth |ntSEQID
NO: 1, dr373L4naotr’sERoH dl rigS ptrdent 4t 737 EW\C@HM MBS PRI iedesdose YD
2012/ Ommaﬁadeﬁm%ws%m%mb&d Then &hMirg Bhiee Ingepah dem@foplohtiereg@dnsgent
Z)EQ I De Iu_,tl_nsnglnlllf:‘ca’n a versersrltgesgf%cta in {hg tatlcat/s%bjfﬁegt t he uﬁgq&{ert'v méﬁls Sc?rgt%;et%r |t gelsn

ar edsulnst necessedy wieamcorasgely p;m@stlveaag@insrmtlorr,ésrpﬁ@m protertjon agamst sypptIne oCW gB

po: YFeRﬁsb?é% %%pé%rﬂy @évew@.semoghtsafamf r@ th® virds. 'M\(@eérﬁ?ddﬂt bh@m@lt’eglt dah ngr)( R§ﬁ7)
relatl ve 0 ese uenc as se or I N StI tute W a
Loy e WEasrding UBG) RRALSe SR Bb B Ot it AR IRE AL RNt 6

u), whelosd mlltb‘repraegmrmomeg @R‘B&)smrﬁlcahs ﬂemhbodthmgsequ@mcm ag feaekarhpe tilom n SEQ

ID NO 1 t.ed wit 5 ol
oy bl PSR R0 GRS BB ER) YBAR 5 ¢
t héose@uetnc?@ m ascatt 2b gt Abauh 3Gk AHOUND 4g.i® a@ubsﬂol ngjt“éa:b guineunt atilized alname

(A7:7))8) u;n%gﬁggeﬂ_@%o%nlgf?||sypéfwéod§as@(§ ohlife SQRFULE PEKIASH ?@& Tn@Jn¥ br a&ﬁg‘%‘ D

% eﬁ de of the sequence as set
The GVWPHBEI" 6‘& fPattifdars efRaslien 48n Lat aSICS’F%”PFdSEQSEaW%%J legalvoAVing
pr epar abseavatioo P rantitiony tire<lki @Blepaégppmsl iolesubjatter Bdllnwingraa inhianvazOitratoh, sai d

pol ypeg[jlgjg&\? LS, ré&\@atbrogtglﬁ[)%b% f P dBs as measured by AUC (Anal yti cal

ul traOent rifugati An m‘runogem c conposition conprising the CW
gB1Bol ypeptide of any of one of the
Unless otherwise explained, all technical and scientific terms used herein have the same meaning as

commonly understood by one of ordinary skill in the art to which this disclosure belongs. Definitions of
common terms in molecular biology can be found in Benjamin Lewin, Genes V, published by Oxford
University Press, 1994 (ISBN 0-19-854287-9); Kendrew et al. (eds), The Encyclopedia of Molecular

20 Biology, published by Blackwell Science Ltd; 1994 (ISBN 0-632-02182-9); and Robert A. Meyers (ed.),
Molecular Biology and Biotechnology: a Comprehensive Desk Reference, published by VCH
Publishers, Inc., 1995 (ISBN 1-56081-569-8).

The singular terms “a”, “an”, and “the” include plural referents unless context clearly indicates
25 otherwise. It is further to be understood that all base sizes or amino acid sizes, and all molecular
weight or molecular mass values, given for nucleic acids or polypeptides are approximate and are
provided for description. The term “plurality” refers to two or more. It is further to be understood that all
base sizes or amino acid sizes, and all molecular weight or molecular mass values, given for nucleic
acids or polypeptides are approximate, and are provided for description. Additionally, numerical
30 limitations given with respect to concentrations or levels of a substance, such as an antigen, are
intended to be approximate. Thus, where a concentration is indicated to be at least (for example) 200

pg, it is intended that the concentration be understood to be at least approximately (or “about” or “~”)
200 pg.

35  Although methods and materials similar or equivalent to those described herein can be used in the
practice or testing of this disclosure, suitable methods and materials are described below. The term
“‘comprises” means “includes”. Thus, unless the context requires otherwise, the word “comprises”, and

variations such as “comprise” and “comprising” will be understood to imply the inclusion of a stated
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enbodi nents a) to z) adm xed with a suitabl e pharmaceutical carrier. cc)

The i nmunogeni ¢ conposition of the enbodi nent bb), further conprising an

adj uvant .waapr2a4paaFynucl eoti de t hat encodes the CW gB polEre@iiod®4of any
one of the enbodinments a)-z). ee) A reconbinant vector conprising the

pol ynu%éﬁg&dng%r QJ eﬁo@ﬁon wﬂjgﬁigtﬁgg,ﬁol g&'dg %nﬁ;emf)?rts.];ﬁ)e%d/bmaﬁ%gﬂf)%g W th

the re I nant vector tide of
any of SteRe REHeldP ik exclugipn toh any 9th¢ro<fomn>§@n0isncqrw@s'mw@ﬁ§ i BroraRrdheseoft Fleat nent
of a ClébrehiRBl teyr. is Ma).veUsrﬂmofhethmn Gkém;ngrml e pt isde nefeirdyind@ete afnohhe

ermbodi rﬁ?n %{exgmd) &Q@Ls tr%e abbrevro{longE‘rlga’tsI s&ﬂ%g{nﬁus ”&qhe %fm r’for efxgr[n IQI‘ eventing

and/ or ection Crti ng an i mmune
response agai nst CW conprising the step of adnministering to a subject an

'”}mnohﬂglfdﬂé\b]b@’erﬁfﬁo‘ﬁﬁén'tsveﬁe Iat&f|{1%1e0&éﬁéﬂt$h\¥ehﬁ8_l?_uh00”pr| SIt ng the CM/ gB

(0] e e o0 an nts e I nventli

Doy Pel) A P aaiisy WS pE ARSPlTe trrnd. Bt Mg Lo e s,
Exanpl e lteastialpogBn pbd by petpicelties déthin theprpBgpoluyipe pbp dgFviadoaain sind sdesidh gur e
1 and Fi gggeo %L&paon?a.,ssa%mry'a@|e59elrp%ﬁsﬂtoa£ {r%}nems&a'ngw)%qneml%a@iéaawate

from the am no acid sequence fromt CW strain .. Accordingly,
t hd935 nuPﬂ'i%Or”lOrfna C}Stf’p'%lsrﬁ“%or&%’i' éf%‘e(ﬁ,f‘i‘eaﬁ '%B‘é@?@?ﬁ'ﬂ?@cpw&thﬁﬁé1 P'?'Bﬁ“ 5rSURtIE4RY ons
I s rel at i sredeteedt el verecpirethe EMafomADDE BorfviMhgBofsiepredent, idmoiniurSifpal. D NO 1. Al so,

i n addiy § R élﬁ}/g;'%epog%&.hé oFthEWhiBbdi 9\@ ;; ré?@ﬁm@ ﬁh)gérﬁér rgls edfoR %Hcﬁ’cﬁq

bel ow, the fo constructs are elete mthe transne ne
WO 2012/ oodeietipgiermind 29idi68 esitidfo i (r%lét!\/étt? 8Y ssaveRfe AD Sedpdsin AR 'tDo 775)
and (ii) moh, &wﬂpbbrﬁe@pédmmgfpa£|i|@|vm BlgerFIﬂWI\VIQBﬁbW;ﬁiphdb@S ami no acids R5 and

RS R g Re P St oy s YD ey 8 2 oo
substltutlon or deletion, in the fusion Ioop FL2 domain.
d) The CMV gB polypeptide of any of the embodiments a) to c¢), further comprising at least the
deletion of one hydrophobic amino acid region in the cytoplasmic domain of the polypeptide.
e) The CMV gB polypeptide of any one of the embodiments a) to d), wherein the one amino acid
20 substitution in the fusion loop FL1 domain consists in the substitution of at least one amino acid
among Y.LY as located at position 155-157 relative to the sequence as set forth in SEQ ID NO:1,
or at a corresponding position in other CMV gB polypeptides, with a polar amino acid which is not
an aromatic.
f) The CMV gB polypeptide of the embodiment e), wherein the substitution consists in the
25 substitution of at least two amino acids among Y.l.Y as located at position 155-157 relative to the
sequence as set forth in SEQ ID NO:1, or at a corresponding position in other CMV gB
polypeptides, with a polar amino acid which is not an aromatic.
g) The CMV gB polypeptide of the embodiment €) or f), wherein the polar amino acid is selected
from the group of positively charged amino acids consisting of lysine (K), histidine (H) and arginine
30 R).
h) The CMV gB polypeptide of the embodiment g), wherein the isoleucine (l) located at position 156
relative to the sequence as set forth in SEQ ID NO:1, or at a corresponding position in other CMV
gB polypeptides, is substituted with a histidine (H).
i) The CMV gB polypeptide of the embodiment g) or claim h), wherein the tyrosine (Y) located at
35 position 157 relative to the sequence as set forth in SEQ ID NO:1, or at a corresponding position

in other CMV gB polypeptides, is substituted with an arginine (R).
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S5transient transfection, the sequence of said tag is not included in the
SEQ ID disclosed therein. 1.1 gB-SLP12 The gB-SLP12 variant conprises 2
seri es ofwpabro4pdivati ons targeting the putative fusi onPCompeoiofocsyd) FL1
and FL2, respectively. FL1 was nmutated by substituting the am no acids

155Y.1..Y1l gt 0] i A 7 ]| d
substi tj)utﬁ ‘)9'1"?12’ ﬁ}%’ﬁ%ggf anjy Oﬁg&/%éﬁ%ﬁslét)r@l %hﬁwa%?éf@fm@@ﬁgigﬁ Th| S
const ruct PQ§6'6%55 slative BAE iense a8 setdothoin FERY 1B NR . or Pha cerdrspensing PARito aci d
sequence @foti@PcfilgB2oiyperBitide B substifkeQ Witk aNJcide (@). 1. 1 Construction of the

ﬁlé%)es S?EGVSBIQR@B Oé'ge%éeég quf tf%LePn%godlmenTsr% tgléb Igrlelzn eeg%msoea s %eyg SEQ I D

codbn- opt bﬁﬁt@b@j pp@horewﬁﬂé%m fbﬁ fuswn@rqe)ﬁbé I0|l>fT161lI‘H|If€i91@t|V13 ItO Taﬁde(B@m aSr%SfOrth @tion
sites wer ged M N GRgk aaéorrtegﬁbngmg BBkiohiim othé OtV 8B pb!%ﬁe&&é’sr breCREQHkeARiEh t he

3" end (just afé;e%Fg op codon), respectively. codon-opti m zed gene
sequence 8PP PE t"?SBﬁ‘é’f' % both the first putative fusion ., 242 |oop
(155y. D57Thee@id gBaolyperidd BE4By tdf REEMbodiments lag tos catredeip thie sstretele of asiho acidsoop
(240w. L. {(r?pésqgc%%d%Q%sﬁtBnQQ.@'ﬁiﬁn hﬁ%"f&on JJE)GFL%)e%Qﬁtr&&anMhEE @Fcfé%s%ls

recei ved as '\P DNA i nsert cloned into @I vector (GeneArt
pr 8§r| et afoyn |dﬂ é’é?n”a) Qjé| ‘?{g"“ Rpfpreshondiag gogition| i RihRg C¥ivt 4 PolypsRites haylye a
AD169- nguyaa@hmamy ptas i d.1.9ARLGEasgBd Sy Ri2Kd/Bnd Dasiitiecsculasis Beistituiedtvettl ani t h

Hi ndl 11 dplﬁ ﬁgﬂreie ahhlo %@%a@ﬁ%%@@%ﬁ%mﬁ(&%?ﬁ, ALNG QL tﬁLTF 13 |95%Qﬁa

gel puri f| e ated to t expressi on vector
modi fi ed PefSTeAsUBH by e KyigaediDsalitiyscgect or of Amaxa. The pl\/axCI on| ng 25
vect or nhatTidome gb aslyfEpade dTRey éﬂtmemwbdmedgrc) toQ), e/herﬁhmaetaﬁmadlaomTéabsttt@roh ircodon

pr Ei ent | {E‘ l ! II oI ?—' ?l (())nq"!urqgon&s s1n 91e sub ?tufo‘ &%t I%Ost Ionser Crlmﬁcl) Ct o \A/li%} yeen
Kpnl" and H narl 9P }3\ er sequence verifi cat % uf'o ? sequenC| ng,
pMax- AD16Qcaj@l 81 pasition 24617142 naatnvegpatgemsqqqme aseat tOdh tin SES) @uNw tar s f ect

CHO S cel {resptiding pqﬁno%LﬁlcRnéPQiﬁv Ehwﬁl)e tRiks, orw.tﬁfa Qw.vaydih%apfam%orm on
enconpass d into the gB-SLP12

n ac
vari ant, %eé%lé’?%rﬁae rlﬂ%o ﬁ’@s'gf_”lgfﬁ yﬁge&s f"ﬁ%ﬁﬁ aﬂ?@'” ﬁ'g Y ruct codes for a
777 amnnoTkectM¥ gB onigprgptidet efitim: erftreincohm), ethereartheaamiac acd sequedeY af lot

gBofLP12- er%gutué/rﬁﬂoaﬂtz rb|§tn/é'té/ ﬁ{% deBuenbdad %tmh% SE@eIDrN@H et dRoREPURIMGE

encodi ng f 9 glven in
posmo in other CMV gB polypeptl €es, is substltuted W|th a hlstldlne (H).

0) The CMV gB polypeptide of the embodiment m) or n), wherein at least the tyrosine (Y) located at
position 242 relative to the sequence as set forth in SEQ ID NO:1, or at a corresponding position
in other CMV gB polypeptides, is substituted with a histidine (H).

25 p) The CMV gB polypeptide of any one of the embodiments c¢) to n), wherein the amino acids W.L.Y
as located at position 240-242 in the fusion loop FL2 domain relative to the sequence as set forth
in SEQ ID NO:1, or at a corresponding position in other CMV gB polypeptides, are substituted with
amino acids A.F.H, respectively.

q) The CMV gB polypeptide of any one of the embodiments d) to p), wherein the deletion in the

30 cytoplasmic domain corresponds to the region of amino acids 825 to 877 relative to the sequence
as set forth in SEQ ID NO:1.

rn The CMV gB polypeptide of any one of the embodiments a) to q), wherein said polypeptide is
mutated at an endoproteolytic site
s) The CMV gB polypeptide of the embodiment r), wherein at least one of the amino acid

35 substitutions is performed which is selected from the group consisting of: R*® substituted with

T*? R*® substituted with Q**%, and R**® substituted with T**°, relative to the sequence as set forth

in SEQ ID NO:1, or at a corresponding position in other CMV gB polypeptides.
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35 1.2.1 Construction of the expression vector pMax-AD169-qgB-SLP12-Del2 A
2159 bp DNA fragnent enconpassing Hndl Il and Cal unique restriction sites
present iwWORhe/ADMB9- gB- SLP12 codi ng sequence was anpl i PCEEPRY11BERL0 usi ng
AD169- gB- SLP12- pMA pl asm d as WO 2012/ 049317PCT/ EP2011/ 068040 tenpl ate and

t he priyre - . LB - nd
SUP- Rv ) S PG Bé'ﬁ?gé_@%ﬁ@@AWg%@ PR 1
part of APBBYICHBESSERIPMLE|ID S§ENE) Nt &l Yo2 POReRAPiNG pesdioasn LAWY 9B
f ragnment @Wb@ﬂfm@§sairé1gjbﬁﬂt@édﬁde@aQi‘58 mst*‘fi fbpedhivedy. t €S, Uusi ng De12 pMVA

vect or ﬁ&% and@ﬁﬁg ff’{ﬁ‘e ?Jmﬁ?éj'm Wa})gggwhﬁr%ghig%qm%qg% )relatlveto

CCABCT FETAth: B s)EQ |Dé\1121 isionbsfitstadorithersietire €aTF i es a synt hetic DNA
fragmen eQding g %Iyﬁ({;‘) dortaRy B tRAEhbRfmahe: a?chJr)ZwE&éR tHIERGNIMEER G paIsiE wet ed

by GeneAr npan r ion W ro go ate enzynes, the PCR
f ragment sﬁ‘ﬁé?(’é‘eﬁcfeé?éat fP'ﬁf 8 s%@b '@%EF&FW@&W@ eS(%P H| nd!'!'! and Sac!.
After seqllencldVgBroofyperitié ofanyyof tateorpadiedntDAtos quiersdi mg cygidibec CADIL@ Bt -
10SLP12 VBQHHE%E‘&{EE apké%mh% Ye§ |L51ﬁéq i QubE{té‘t'aébvﬁﬁ‘Srl Maﬁlﬁ@(ﬁ% ect CHO S cells.

1.3 pB-S etion one r ophobi ¢ regi on enconpassi ng
ami'fo é‘?:lﬁ'ée W%BQ@%@%‘S@%@W%"S@WP&B&%@P Eﬁl‘% 3t he gB-SLP1 vari ant,

gener aty) nThegBN\Bh&pepadeb f trarsequence a'wesfovtaSEean Noodles for a 777 am no aci ds_
15l ong , @E%Wp%@%gﬁ&rmg%tsgg%ﬂgg% acidn gggqgrp&)es of gB-SLP1-Del2 variant is

gl ven I truction o he exp ressi on vector

pMax- A@%@pmarsmnleom@r@ng TRMVEB- psmpte@w@emgmprﬁﬁw 59%rafigaid ipoaREPHYe iStneAr t .
fThe codona@ﬁtehmOZrﬁ(bsg@daeurs@wﬂmgAr@@Mw BfraOHtdld 6. lnht he fi rﬁt putative
uskon lo 155Y. | .. Y157 repl ace Rl T |s sy t etl ne 20
wad T ol §R JhErbeteccbmips . Bl e ARk, Pedeban el B S R aMn
and Sacl @fhmﬁilnrr@tssﬂ)tlce@ adl@éﬁ‘éwmélﬂgtammmmg@‘-ug@!bqafw pl asm d The

expres %b)oﬁhe\’ﬁ\ﬁ{u%geﬁ%ﬁmﬁ@iﬁﬁbgﬁe Shbtkirh Bb) Wafh et @afbriskhg taf dd JD\VéPnfn

AD169- LP ect.or r.wa

Restri JHLA PaT RepydRata FReafEs o SR SeselsrE® iy oBh o e TR R S 2bal ng f or

t he N- teey Aravainbipant veaydr cBRIsirDehe P lypodeaide oftbsemiswlinagnedd)by gel purificati on.

ThQOVeCﬁ? OA hE’Jt%élma‘HsiQ‘?He%mﬁ%e%&rﬁyur&ﬁ%%r&'tﬁ%n?&dﬂeﬂ{ nd Sac!, and the 420

b ragnent cod |)?)g the CGtermnal part of B—S P1-Del2 protein was
i sol at 9 B gMV 95upq! @Qﬁ%ﬁ”y Fhibs EMERYMERE GrkhPs e N e RENENTEB GBY Aler
i nto pMaxtresperestd OMV\rgetior. restricted with Hnd!!! and Sac!, generating

the fi 6 i 2N C

veri 11 Qo) VEBES EMY D ARy Y S O e ichnedi 2 A pRERHEACS: -

r econbi naW?d'?ﬁ%Fﬁoﬂprﬁﬁé‘“w/O{ Be%t'ﬁ%ﬁMVé"r‘f?ff“Q”t ransfect CHO S cells. The
nugbeotij d& nEe’Y e ehcithig &N Gt uitdreéRhs PfraipkRIMDedpristhg $Hestep dfadihnieliby @ 7.
1.4 pB- SL&%J%E%' i%%%%glogically effective amount of a composition comprising the CMV gB polypeptide

of any of the embodiments a) to z).

The invention will be further described by reference to the following, non-limiting, examples.
30
Example 1: CMV gB polypeptides

All the gB polypeptide variants (see Figure 1 and Figure 2 for a schematic representation) designated
below originate from the amino acid sequence of gB from the CMV strain AD169. Accordingly, the
35 numbering of amino acids when specifying the position of mutations is relative to the sequence of
AD169 CMV ¢B set forth in SEQ ID NO:1. Also, in addition to the specific mutations they each

contain, as described below, the following constructs are (i) all deleted from the transmembrane
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The deletion of the CGtermnal part of the cytoplasm c domain, starting at
the amno acid 793 was perforned in the gB-SLP12-Deltall3 variant, as well
as t he dewetznmn4ef17t he am no acids 701-775 of the 35t r amrswEPRoianesodomai n.
This variant codes for a 717 anmino acid |long protein. The conplete am no

acid s J f - - De 1S qai [ 3 12. WO
2012/ oﬁgéé?@g%r%?'ggﬁﬁhﬁéﬁﬁ%&?ﬁ_ “HE AL ook el R otk Mno
pTT5- pReidt RTANDEt gubstuted wéh aninaeedy- used to construct

pTT5- gB- SLP12- Del tall3 expression vector is as follows. First, pMax-
L0 GRS Bl Rl S5 BE Y e Dyt RS GAERG S It Bl ane
N- t &r nitrangien tiansfasfiorg Be SeqEnceR|said 1203s edmstudetin they R IDsdidcipsedithpiging el
purification. The C-term nal end of gB-SLP12-Deltall3 construct

enconpassi al and BanmHl sites (just after the stop codon), was

synt hes'rE%%gb-Fyngeneart and received as a 230-bp Iong DNA insert (naned
new- 2) Tbk gB&iPil hivaviaptMampesss @rse(i€seri@aint myptaiipps itaegeding thelpattivedision Neps- @2 gpVA

vect or p@gnd A FdspdRbbiFt Nwéd Alitarl @y BstituiR e b0 2305 BF VS QJith ndasnige!
purified. [h nment s werzgoll%g;edto ether into

_ et\qg\%iel EurlfledDNA 10 f_rag _ \ _ _

pMAR exfFes 3Bk veltis Flprasymuigied py sustiviingiBeiaming ACH] ndY-HY ani amino acids
BantH/ , gEBnertEt’i mhjs pivbstrudDid8s gds- BIsB1 2nmbel dadk1iBng Ipeosati. dThe Tdveplets aminoesicat
posi ti K <8 12-Del tall3 construct were both reverted
to thegﬁ%%ﬁsleg&grisliﬁﬂ%E,ﬁ%ﬁgsgﬂﬁgii c'é'Change Multi Site-Directed Mitagenesis"”
kit from Stratagene (No. 200513). The resulting plasmd, after sequence
\Z/Sri fibqat.iBoahstru@iSn g tBeStpred sivh t/efudr@m_h)]g-;\tcljégads-su_z132rres H ndl I T<161_2d BanH! . (ng

- r nt. _was Lfied and |igat i,nt ect or :
Canaaay " Doesta 18 pER SRl isbE DI by i i Ssier 28 Sl RaPdy THE b | ha
pTT5- gBe@lepdwdetadan-oBinzedrfersxprspsianein tChiQ cefihHigdi/ eod Bamifa sestigdion sitgs were
transi effobivceti rAAMNSS §CENdCHIOSHt CR ItheS stad RBdEH) Gn8 Qhd FEerRCGUERRE BOGRRAI dddor)Or
gB- SLP12- DE{J tlalehB |3 sh(?.vm N SE%I D NO 11. 2?%[ 5 BEE‘? L&l%—%]}t a7ﬁ5. The
del et i GFPPEFVPAr eI HEPIVAGH SREHBT MRS FEFEP MU IAiPas 1 & ¢ MEsh&Uae bk d
725, anmbpdi™t HE* whnbioed eyth GG &R L antbiinaisacane putptvef fosione thop K W.L.Y*** replaced
9Bo8L Pldn Bed 2P ThelfynfheN@BNRRh R as feREived a%%ﬂmbg%na%lﬂ hQREIRELTE N
The conpl ete anmino acid sequence of gB-SLP12-Delta725 variant is gl ven in
SEQ | D PN, vegtor S3engA POPERIRY tHaS I YD KPR/ (8] SR YL e, Se77ting AD159-gB-
PTTS5- pBLBLRRMA [ekitnit/ 2D 16%-pB-SLP15EVA masatd wasstebtrictad Bah ardll/BShdaBamHI. The
gB- SLP125 0, - et - t native
arai ni net TN Pel Lol RESI Rllyche Qs MR fltEh dod KRS STnd Rabpuel 0

Str at agaéwgssion vector pMax, a modified version of the pMaxCloning vector of Amaxa. The pMaxCloning

25 vector backbone has been modified in order to eliminate an ATG start codon present in multiple
cloning site of the Amaxa commercial vector (between Kpnl and Hindlll). After sequence verification
by automated DNA sequencing, pMax-AD169-gB-SLP12 recombinant plasmid was used to transiently
transfect CHO-S cells.

30 1.2gB-SLP12-Del2

The deletion of one hydrophobic region encompassing amino acids Pro®*

to Lys ®"" was introduced
into the gB-SLP12 variant, generating the gB-SLP12-Del2 variant. This construct codes for a 777
amino acids long protein. The complete amino acid sequence of the gB-SLP12-Del2 variant is given in
SEQ ID NO:4. The nucleotide sequence encoding for gB-SLP12-Del2 is given in SEQ ID NO:8.

35
1.2.1 Construction of the expression vector pMax-AD169-gB-SLP12-Del2
A 2159 bp DNA fragment encompassing Hindlll and Clal unique restriction sites present in the
AD169-gB-SLP12 coding sequence was amplified by PCR, using AD169-gB-SLP12-pMA plasmid as
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(No. 200513). The resulting plasm d, after sequence checking, was digested
wWth restriction enzynes 30 Hind/Il and Cal, and the resulting 1970-bp gB
fragment waoixm@baved by gel purification. A PCR fragnmerCTaErcanpesse ng t he
Clal and BanH restriction sites (SEQ ID NO 26) and conprising the

N o B AEINERE Bimers 81 o-F (SEQID NOZ2), (5. CAMGOEOCLACTOABCGRANGEC-3) and
CCAGCAALETET REQAHCINGADGRARG TR T ANGABETCRACRECEACKACCAE eI pst of
GTACGT GRAGEHEAAS SHET¢ne Gl s CHId e KeRiplifiEAGE R W@@ﬁm kaf\C/al and

TGA T,
i ndl | O LR R SN P PR PG LT e AP ES i NE2A] S o
| i gat ewwqwmmfwsx NR@nd CaritgtiBy, HEEReenDH ntiP/25) and>Bantl
gl)ig} g%gcﬁlldcﬁ?P%C?dE&A%Goé@A Ig?4 Tt l;a@_)et SLAle/_é%@d&Vﬂé@;:Smes a synthetlc DNA fragtment

a ssion vec
Aftor  SBUTIENGHIEE AT ) SRSLEHAPEG R Y68 FUBHEFRE, by REoAR company. Afe
pTT5- gBeﬁLcl?dJQw{Dethe ap@bpriaEcouairnesaite RERBagnenisagerel sleded iototpViar ye@ortrestricted
transf eGh Hddd 8. SAﬂeTQ@qd%HEé @é?.héa‘ﬂ@n EgQM&ﬂQ@d Qﬂlﬁ%@g%cuﬁé’rpMaX-Amsg ]
gB- LPl Delt ar25 1s shown in QH 12-Deltar25 LVE759
Thild vaLPAnhtecepRjpant plgsmid wggused iy Rsgeivdrangfhigy Cﬂ)‘l%?é?'ﬁ The conpl ete ani no
aci d sequence of gBSLP12-Delta725-LVL759 is given in SEQID NGO 14. 1.6.1
Constra %e expression vector pTT5- AD169- Delta725-LVL759 10The
TT5 a725-RR-1 eader2 plasnm d was nutated using the Qui ckChange
II XL §uh?é’e'em“r%@t‘éﬁymha@'érﬁ%qnsenl%i)mpafsﬁ'agrﬁ@t“%’tc@@@ﬁé (NbYS 20052iplodyeRe t he
pri ner iftd\Ne485L5 1 -vaging GRh&giingtoBesirg gastt mmgm@@trgﬁtgﬁa@scfagmﬂ? aflECAdls

14995' - cct Lcacagcct cagat cccaggcac c 3! resultl e
i r i SRR E AR SRSk S AR R SRR et RSN RS o
using the sane Qi ckChange 1 XL Site Directed Mt agene5| s 15 kit and the

p{i mer 1y .t\&&éﬂuéf{)n ?fthe expressio? vector pMax-AD169- qB SLP1-Del2 5 4 CAN 1651 5 -
gt gaac C cctggccct g caccg c an

Dt oot e Bt st Bt fﬂ%ﬁw&&%ﬁ@%&% CaRAORtTeabasse PRENR P n ¢ he
final emmheessmdhe fist pusativp TRHNIB S PLRY 728pIhdad 759, “’G‘H;Rﬁl)crm)wrtﬂe&tlseqwence

di sr ei a n INtO r n nin S
10000640 Py OV S VSR B nE50 0 B e

pr ot ei WENFHEIINEPEPSLEMPNG BRI sEFuBREGSSIBH Ve Adfex: ‘}5&?? Figzoah e'??%as
var i antconssrugteds éami AD B8 B-ED AMGIMIG andL vectdr (Elaansd mmm\mm MA-gB-SLRK pe@@Sivam

vect of ATTESANESR ha G- LM 110 10T BNRNONBALRR Al RGBT o

pTT5-694 was nutated using usin sanme
SLP1-Del-2 protein was isolated by gel purlflcatlon The vector plasmid Del2 pMA was digested with

25 Clal and Sac/, and the 420 bp DNA fragment coding for the C-terminal part of gB-SLP1-Del2 protein

was isolated by gel purification. These two fragments were ligated together into pMax expression

vector restricted with Hindlll and Sac/, generating the final expression vector pMax-AD169-gB-SLP1-

Del2. After sequence verification by automated DNA sequencing, pMax-AD169-gB-SLP1-Del2

recombinant plasmid was used to transiently transfect CHO-S cells. The nucleotide sequence
30  encoding for gB-SLP1-Del2 is shown in SEQ ID NO:7.

1.4 gB-SLP12-Delta113
The deletion of the C-terminal part of the cytoplasmic domain, starting at the amino acid 793 was

performed in the gB-SLP12-Delta113 variant, as well as the deletion of the amino acids 701-775 of the
35 transmembrane domain. This variant codes for a 717 amino acid long protein. The complete amino
acid sequence of gB-SLP12-Delta113 variant is given in SEQ ID NO:12.
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Site-Direct edMut agenesi ski t andt hepri mer sCAN16485' -

cct gt gcat cgt gt gcct gggagccct ggccagccaccgggccaacgagacaat c- 3' andCAN16495' -
gat t gt ct cyoOt2gpa@edIgt ggct ggccagggcet cccaggcacacgat gcacaggP8T/Rpe&niossong i n a
further internmediate plasmd pTT5- LVL758-1. This internediate plasm d was
mut at ed usi ng the sane QuickChange |l XL 30 Site-Directed Mitagenesis kit
and the priners CAN1697 5'

t ggt gt deigt genstiuglign gic SIOfB 1 crdagale L@@ lgcccaccgggccaacgagacaat ct ac- 3' and
CAN1698hb 'strategy used to construct pTT5 gB -SLP12-Delta113 expressmn vector is as follows. First, pMax-

1 tt 1
Dot PG GE e Vecgﬂgt(%ggcqagqqcﬁéﬁég?o AT SO TR0 11c
nucBeotP W8 Trsmest carespandid e thedY- tegm&m@gnoe&ﬁawzammasgonptsuog @arisolatedSEQ | D
NO.15." 38l ofi@ftoSlPAQ cOsAad 250 GPG8. o Fre i 94 RAAs RO 335a CHE SR
codades or 0. acl ds on ro | construc
Coart i i LA WS R Pers e ST G on LG eeR AY EevaT 15 MR e ¢ of
t he gB Dij&niesert\ExrRGIIRWO) 9SAEPETTY BIPR 0dcidrQB8 840 pendcap psnidy. NeveR-pbidivdesr 1 t 0

192 (t hesSéanaly vﬁl‘ﬁ%)@%ﬁ@B@MﬂlI Srﬂﬁhé bécﬂap AderBMA R a&dﬂgé 1% M&M anQ@DNA
gé in), were replaced wth the sig sequence For et

al
jgpmeny &’ereN@ateﬂ!'}ogeﬁ‘fi%%pW’S fﬁ)resﬂ?é Q%PréY'%uséYrﬁeﬁtBCt ‘?:P’Vﬂh é'@lj’(ﬁeﬂ'&’e of
gB— SL PIE2Red  yené 2in R k-t a9ayB-SLPS 2 iett#in 3iprasBHQT hdd, SddndBat pbsiflonds0land 357 of

Constr .

ob o1 PR3 L et P! Ensh DK E T ?68‘%1:;@&‘9@ Tl At 600, ChtiEnadils
pTT5 g Blul Pt Dirggiact M‘F?Se’}ﬂs'ésm domsSigatagenp | (Be-e 995313)t e gesuiieg Slasmi a(ﬂSS'EQ | D
NO 27) se&uence verification, was digested with restriction enzymes Hindill and BamHI. The 2200-bp gB

L R S o by A A o

GrT AATA@QWVC@@N@@@AWW@-@Z)%"%@ fxpreasierdvestor nigis veelat Wans t he
H ndl I lys&d %Qraﬁﬂ%tl&h@ns@@@@H@'—QE@lE THRGUEB&REe sdRnELIHREGRY RF hBBLP LIl 135 t he
stop COd?{c‘; an’ﬁép&ﬁ@ :ﬁ: site. After restriction with the appropriate
enzynmes S'PHB' ‘3 nt was cloned into pEE14 vector restricted wth
H ndl Il and Bglll. The pEE1l4-gB- SLP12- Delt a725- CD33 reconbi nant plasmd 15

wa osel1eac(§5e§l|_p1gf[;qu72%equence verification. Finally, the
gB- SLP12-Delt ar/Z5- CD33 qene was sub-cloned into pTT5 vector as follows. The

codi ng T8&4EletRIeTRAY © ARSI 4981 Ry SIBRREY 4L the, Bm§|9|ﬁ£§ 72Pedndpf 915
vect or cgidplasniie dprhait &aspdridrined pr ¢BYBILRS 2@CBR3F25( BEQvarAniNEd29 jor @5724 amino acid

(5 - cARTAPRAEN B R b Er R R e R e 5

For war N4HY reverse priners contain the Hindl Il and BanH cloning sites,
regpectively. Anplified DNA and pTT5 vector were restricted with Hi ndl | I

and Bantdy B&T01Gioh bAAL L ressgpveco?%ll'l'l'ééé.lgup{gré g5 P12- Deltaras- D3

expressi onvector, after sequence verifrcatrof, was used to transiently
transf &@st, SHOP 8t easltips 50 m35ﬂu‘2‘! |9§CﬁL|Pd|%'D§@CP9@ﬁr@'ét (eercesdliang! - F)oyere both reverted

gB- SLP12 thoebti/£§inwE3Riny IheS TNRChahgSIAdIt Exel¥6Fedid Mutagenesis” kit from Stratagene

(No. 200513). The resulting plasmid, after sequence checking, was digested with restriction enzymes

30 Hindlll and Clal, and the resulting 1970-bp gB fragment was isolated by gel purification. A PCR
fragment encompassing the Clal and BamH/ restriction sites (SEQ ID NO:26) and comprising the
following sequence:
ATCGATCCCCTGGAGAACACCGACTTCAGGGTGCTGGAGCTGTACTCCCAGAAGGAACTGAGGT
CCAGCAACGTGTTCGACCTGGAGGAAATCATGAGAGAGTTCAACAGCTACAAGCAGCGCGTGAA

35 GTACGTGGAGGACAAGGTGGTGGACCCCCTGC CCCCCTACCT GAAGGGCCTGGACGACCTGA
TGAGCGGACTCGGGGCTGCTGGAAAGGCCTGAGGATCC was also generated. The 1970-bp
Hindlll-Clal fragment and the PCR DNA restricted with Clal and BamH! were ligated together into

pTT5 vector (NRC, Canada), between Hindlll and BamH/ cloning sites in order to generate the final
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25 Exanple 2: Expression of CW ¢gB pol ypeptides The different DNA
constructs described above were transiently transfected in CHO (Chi nese
Hanst er warzg)2/m@edl’s, using the FreeStyl eTM MAX CHO expiPe3giron 19¢®t@em from
| nvitrogen. The construct 30 encoding the pol ypepti de gB-DeltaTM was used
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Xpression vec OF express M was 169.
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| i pi d-based pol yner as transfection reagent. Plasm d DNA for transfection
was isolated using Q agen Maxiprep kit (Q agen, Valencia, CA) 35 follow ng
manbf adtoaBeBLRI 2dietia t23dlVL756he transfection conpl ex was prepared as

Lecomge\grlm c'o@éé' fof Q%B%Q -anftd &did %6n§7pr05e|§g'll'tﬁz coﬁtpﬁ?ﬁ@‘hﬂlnt@r&l@ld?’s@q@g@% oﬁPB

ree i on re diluted separately in

Opt i - Pﬁeﬁm%gpﬁﬁgﬁ%‘ﬁ?' ?I%%[b N%geé dil uted Fr eEStyI e KAAX transfection
reagent was added to the diluted DNA solution. The DNA-FreeStyle MAX mi x
was | naubnb g @bn Y0121 4RP17PCTY RBANILIAARAIE, m nutes at room
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previ ous é) whose concentration was known was used
as a stIAIAMRACIAIGCAIHIYERGTEIHAEFRO92998 4P CRFRBINHFISRERED S0 f FSIHRI PR dihe ¢ Tha!
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and se _gﬁ-?% and gB- SLP12-Del2 - Western bl ot
anal ys%ﬁqésﬁglﬁg?n I%%%PVSVHE Sr%eﬁgr%e'\i&egatl ve Western blot out of three
experinents performed i ndependently - 30 The lanes A, B, C and D represent
t he celladmsl Hipapttasscoms t he cul tures transfected with gB—DeI taTM

gB- SLP es Y. . Th el . of .gB
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i ndicative of the |level of gB which is 35 secreted. If conparing the |evel
of gB present in lanes B, Cand Dwith the |level of gB present in |ane A
it is noted that the level of intracellular gB remains unchanged when

mut ati ng the fusion | oops, i.e. the polypeptides of the invention, as
conpared to gB-DeltaTMwi th intact fusion |oops, i.e. the pol ypeptide of
the prior art, suggesting that nutations in fusion | oops do not affect
secretion. Indeed, if
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FL1 and FL2 for achjeving a better secretion tha
2012/ Of%?giPEGFF@WOl'\M‘)é 4§)rstem uses CHO-S cell line, a separate sub-clone of the common

CHO-K1 cell line adapted to suspension and a synthetic cationic lipid-based polymer as transfection

reagent. Plasmid DNA for transfection was isolated using Qiagen Maxiprep kit (Qiagen, Valencia, CA)
35 following manufacturer’'s protocol. The transfection complex was prepared as recommended by
Invitrogen. Briefly 37.5 ug of plasmid and 37.5 ul of FreeStyle MAX transfection reagent were diluted
separately in 0.6 ml of Opti-ProTMSFM medium. Right after, the diluted FreeStyle MAX transfection
reagent was added to the diluted DNA solution. The DNA-FreeStyle MAX mix was incubated for 10
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gB-DeltaTM was simlarly observed for the pol ypeptides gB-SLP12-Deltall3.

gB was barely detectable in the supernatant of a culture transfected with
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Pl geonioEedchBample 1o bk teskbewiguahtittéd. pol ypepti des resulting fromthe above
purification process were then subjected to the foll ow ng 35experinents.

3. 1d ut aral dehvde cross-1inking experinments WO 2012/ 049317PCT/ EP2011/ 068040
d ut ar éﬂdwwdaﬁ&wiomiqf B3P 12.008-SLB1-Delp andceB-ghir 12Dl —pWiegtesnblode
(correshgpl ng to approxi mately 7 pg of total protein) so as to obtain a

0

Sampl o DPVEAHERS PrrepBI BT B has o Jree SPPHBENS pirGra BRI The
m BOur gbe vmeeAl BfE anchbutratsedt the cellBO fradtipnsagfdhe ¢utfanes trateéectpidutithrot Rigth e
reacti QB 3@%> IR AYY aRAgE BOPARIE respectively. The level of gB present in said cellular
fractions is indicative of the level of gB which is intracellular. The lanes E, F, G and H represent the
supernatants of the cultures transfected with gB-DeltaTM, gB-SLP12, gB-SLP1-Del2 and gB-SLP12-

Del2, respectively. The level of gB present in said supernatants is indicative of the level of gB which is

35 secreted. If comparing the level of gB present in lanes B, C and D with the level of gB present in lane
A, it is noted that the level of intracellular gB remains unchanged when mutating the fusion loops, i.e.
the polypeptides of the invention, as compared to gB-DeltaTM with intact fusion loops, ie. the

polypeptide of the prior art, suggesting that mutations in fusion loops do not affect secretion. Indeed, if
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20species. Results FIG 10 successively displays the profile of purified
gB-Del taTM g¢gB-SLP12 and gB- SLP1-Del2 as anal ysed by anal yti cal

ul t racentwOfR20paupzin. The graph correspondi ng to the gB- PeTiERIM19680pd €6 25
indicates a heterogeneous distribution represented by a plur aI ity of peaks.
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gB” LPfﬂeﬁj]e ?'8&%“““%”83"“'19 ypeptides War'e Py Phantly expressed as 5
described in Exanple 2 and pUI’IfI ed as described in the first paragraph of

the pr exemblefx praduet srofiltfidk emvigs pdiygeptiten, gB- SLP12-Delta725 and
gB- SLP12-Del tal13 were each resuspended either in a buffer conprising 0.1%
Pluronic or in a buffer with no Pluronic. Results 10- FIG 11A
succes IBVHEtgTM| gPSlBI2 anHeBpiLeM iDel wére ransidntip dxy&ssBl P1IOHDektsab1®spibey ept i de

as 2@na|E¥<§|’ﬁHe té}’ar%l“tﬁé X&lqueaéupUr'nBt%ﬁ\Q Qb do IS éﬂaray b’bo&tm%né?ré&u%ﬁ Niiter Bénfiégl%ﬁnce of
0.1% Pluronic. In the absence of Pluronic, the profile observed was simlar

to the aqﬂer'@taaﬁs%?reéap?'ﬁﬁe'ﬁ@ Yitip$50 &y '\88' sﬂfbfé‘ybéwgﬁ?\ pf @emB22 WM h a
si m | aritraf2®o Negell@tumos Wemanmem)tpumg/ menmasfsaw b Bedréted polprdpadesoionokelt he

purifi %eré%@l)%’%p}ulféﬁe shpe‘?natﬁ% 'iii g&enprvﬂafé | Guiftsta® AT § %okt h the
gB pol ypepti Ior art
comprising 10 mM TRIS- HCI 350 MM N 10 mM |m|dazole and 0.4% Empigen pH 8.0. Cell culture

25 supernatants, previously clarified, supplemented and filtrated, were loaded at a flow rate of 4 mlI/min
and retained proteins were washed with the equilibration buffer. Elution was performed at a flow rate
of 4 ml/min with a buffer comprising 10 mM TRIS HCI, 350 mM NaCl, 350 mM imidazole and 0.4%
Empigen pH 8.0. The eluted fractions were then injected at a flow rate of 2 ml/min in XK 26 columns
(GE) equilibrated with a buffer comprising 10 mM phosphate (K) buffer and 0.4% Empigen pH 7.2.
30 The first protein peak was harvested for further analysis. The eluted fractions corresponding to this
peak were then loaded on cellufine sulphate columns (Chisso Corporation) equilibrated with a buffer
comprising 10 mM phosphate (K) and 0.4% Empigen pH 7.2. Elution was performed at a flow rate of 3
ml/min with a buffer comprising 5 mM phosphate (K), 1M NaCl and 0.1% Pluronic F68 pH 7.2. The
purified polypeptides resulting from the above purification process were then subjected to the following

35  experiments.

3.1 Glutaraldehyde cross-linking experiments
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indi catgslfdat gB- SLP12-Delt a725 presents the additional advantage of having

increased structural stability in solution, as its trinmer profile is
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as rreag\u:rgetj(lddyzaed betheyaobwusiimpgamples treated with glutaraldehyde One notes also that these two

20 bands are of the same intensity, suggesting that the gB-DeltaTM sample comprises mostly two types

of multimers and that the proportion of each mutlimer within the sample should be around the same.

On the contrary, when considering the profile of gB-SLP12, in particular, lanes E and F, wherein

samples were treated with glutaraldehyde, while two high molecular weight bands were also

observed, the intensity of each band is significantly different. Indeed, the intensity of the lower

25 molecular weight band is at least 3-5 times stronger than the highest one, suggesting that the lower

molecular weight multimer population within the gB-SLP12 sample is much larger than the population

of the higher molecular weight multimer. A similar observation was made when considering the gB-

SLP1-Del2 sample (lanes G, H and 1), where the intensity of the lower band is around 2-3 times

stronger than the intensity of the higher band. This suggests that gB-SLP12 and gB-SLP1-Del2 have a

30 similar multimer profile with an enriched proportion of the lower molecular weight multimers, which is

different from gB-DeltaTM, the polypeptide of the prior art. It is to be noted that the gel used in that

experiment does not provide a resolution good enough to determine whether the lower molecular

weight bands observed in lanes relating to gB-DeltaTM are of the same size as the ones observed in

lanes relating to gB-SLP12 and gB-SLP1-Del2. For the same reason, it is not possible to determine

35 precisely the actual size of each band, so that identifying the observed multimers as dimers or trimers,

tc... from that experiment is difficult. In order to get this information, the two following experiments

were performed with the purified polypeptides.
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chromat ography, which is likely to represent the trineric form Two
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anal ysis 35The above purified pol ypeptides were deglycosyl ated using the
N 3 yceebadase F degl ycosyl ation kit (Roche, No. 11836552001) foll ow ng t he
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SoRE pdi ypebsiaedieas relieaiides ahiecreseY G Sei2: S BBS BUREPEEIRER &t ¢

pr oduceslproved product profile, as the trimers population is increased of an approximately 2-fold factor, as

compared with the trimer population of the gB polypeptide of the prior art (gB-DeltaTM).
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- FIG 14B shows that, upon reconbi nant expression of the gB-SLP12
pol ypeptide in cells, the anti-gB 15 anti body (lane 3) provides an
i dent i calwpneofad4e3irecogni zing two fornms of simlar sizepCTH¥P2kDacsnE 80
kDa, respectively, suggesting that a simlar cleavage occurred in this
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then its expected nmean nol ecul ar wei ght should be around 79 kDa. 25
Ther ef gfg,1st he observation of one band onIy at around 80 kDa indicates that
the poputation of this purified po;ﬁg_e_ is made of the full length
pol'YpeptiGid 10 AYSressigy sy hige PR of P %E%/%D [2rRPIRHISdlRePlies 8 eYET ™ t he
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o Bt el B day s B chl SRS e lRET LR B6RR e
expect e@re@eanf th@lper@ent@ge imiaghmersf(2%%i and plegt prpsapee d@nwtmrﬁ 064 pige 8RANGAINO
aci ds %bauws teﬁaeaé;pmda 97593@@ mita 013 de@P@pu&‘e {0 RS RFRMESIH tGréRAKY ARRirdiobed

with an ant and simlarly recognizes only one band at
ar ound '%'ﬁd'%%' ‘b%fsa ﬁ”ﬁ%pﬁtﬂwﬁé’e ¥ the C-terminal end of the pol ypeptide is
pr esent- FiG.POB pyeepisivély siispiays the efilp iof @triged gB-8IR 2dmlia 625 rofypeleidé gcasiysert byon,

Wh'2©h GRA fcglsdhlrafcehtﬁfué‘éhoh WP{HQBFe%E&eQﬁ%é’e%éW @#%%rowerﬂetpmle%gérv&p@w ation
is inco ete sone %g/ﬁ)]e ptides remain in elrng cosylated form which

forms th puised RolYpegidst HAr hethgrer nptPliyonye 'Isfp[F§E”t r"he BEIET208 BBEBErY ed
for WDIRBRiRt349B LIdET //ER2(14Y NGB 0. triver petypayptobsieedyfn SiePidvEeh SR 13 and

gB- SLP1gq ﬁ%%ﬁ@égb%&@&tﬂ&s%ﬁ& ﬁmu?'%%ﬂ%fﬁe‘ﬁﬁ}ﬁ% ”d.éfﬂ aH B ot

Concl usi o resented I n pin occurri ng
wi t h t RETilsAs\EpBpAPEE (GBIPEPYREPNACAH hemoSHgB- qeﬁaﬁ'\ﬁe C—term nal part of the
pokgpepti de does not occur when at |east part of the cytoplasmc donmain is

del et e%onclusion
While both gB-SLP12-Delta113 and gB-SLP12-Delta725 show an improved product profile, with an
enriched proportion of trimers, the results obtained indicate that gB-SLP12-Delta725 presents the
additional advantage of having an increased structural stability in solution, as its trimer profile is
30 maintained in the presence or absence of Pluronic. Indeed, a detergent treatment had no observable

impact on the sedimentation properties of that polypeptide.

34 Size-exclusion chromatography

The protein size of purified gB-DeltaTM and gB-SLP12 was also determined by size-exclusion
35 chromatography using a UV-detector at 280 nm and a TSK G5000PWXL column (Tosoh Bioscience).
The samples were loaded at room temperature at a flow rate of 0.5ml/min. The elution was performed
with PBS + 0.1% Pluronic at the same flow rate at room temperature. Thyroglobulin (669 kDa), ferritin
(440 kDa), catalase (232 kDa), aldolase (158 kDa), albumin (68 kDa), conalbumine (75k Da),
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Exanple 5: N-term nal heterogeneity of gB-SLP12-Delta725 of pol ypeptides As
shown in FIG 12A, the CW gB- SLP12- Delta725 pol ypepti de, when

reconbi nawol2g1284psiessed in cells results in a popul ati oRCOEPAEILO6EH40

pol ypepti des which are het er ogeneous at the the N-term nal end. Indeed t he

si gnal f he S| q
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H s-tag-contai ning gB-SLP12- Delt a725, gB-SLP12-Delta725-LVL759,

gB- SLPJRZ I:Ptelt a725- LVL776 and gB- SLP12-Delt a725- CD33 pol ypepti des, as
descri bea—en Exanple 1, were reconbinantly expressed as described in
Exahpl és2sho@n dmyFlG. ﬂésQBtSrLBh%ffeétél cire phe8StWbauras wegraradabnriize-exeuson 0
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mat eri al was washed with two col umm vol unes of the above binding buffer.

Fracti CElﬁmee 2848 niN& R %‘Pﬁ{lre ?‘EP Sgdere further washed with an

addi tional "two colum v ove Dbinding buffer. Fractions of 10
m were harvested. The proteins bound to the columms were eluted with 6
col um gviol umgreSdioredndtpuratiuf fer (Tris, 500 mM NaCl, 350 mM | m dazole, pH
8.3Q). -Fract .0 rvest.ed h t V\erel ded on a
5380, 50285 DRl R o8 VB SRR R A B BBl 2
Cent r i dansiéntly trarsifacted andl exprersed aedgsiidep |"]d©1aé1)ole T E&Sd;B‘n?b OBtSLR1=Bel®1 63 @1ch was

q]yam1 i fg B%lP]EW Dag%‘st peghdptied Mlﬂ@@h@déd&ﬁﬁé’d'|ﬁ3tr@5fﬁs"%¥)ar(35| G@ﬁ 8fkhe 5§arﬁ9e 30 pg
0 e uri rote n COSI

Segt vedBl b Bh 26y hordnfEtiol T REBY G0, bty CRUSTERGRAR Brer o
i nst r udtis @and Empigen 88dd yamols YHedinaldcopeantration ofid8 M end P toatespedive \RED@s then
Er epi pu&a%a emo rae%%%afmros@&@mn (deeﬁébﬁtné‘d?deéauh.&at%@% E%@Eerrc%%ﬁéugbﬁzd Rrdi ng

fer and X ﬁE)roteln gratln osition
corres ﬁbsnmsngo £% BPRUHRR y LHSRY: aﬁhéd’oti %P@YWF’U@SW?,SU?'“ %rfmf”r'sf)tci"t'mﬂl‘”@t & ion
and MS/nGupep$odef tma ppifergompiddingsiosmM Bis- VMO -20402 Eow#dd BBSpl2 6 Drang 2506 ditigest i on

PCT/ EPZQ4d QR84 20 mM Bis-Tris - 0.4% Empigen BB - 1 M NaCl, pH 6.0. The eluate was then

supplemented with sodium phosphate to reach a final concentration of 10 mM and adjusted to pH 6.8.

25 It was then loaded onto a Hydroxyapatite type Il column (Bio-Rad) equilibrated in a buffer comprising
10 mM sodium phosphate - 0.4% Empigen BB - 0.25M NacCl, pH 6.8. The polypeptide-containing flow-
through was recovered and loaded onto an Cellufine Sulfate column (JNC Corporation) equilibrated in
a buffer comprising 10 mM sodium phosphate - 0.4% Empigen BB - 0.25 M NacCl, pH 6.8 buffer. The
polypeptide-containing flow-through was recovered, concentrated by ultrafiltration using a 100kD

30 Pellicon XL membrane (Millipore), and loaded onto a Superdex 200 column (GE Healthcare)
equilibrated in a buffer comprising 10 mM sodium phosphate - 0.4% Empigen BB, pH 7.2. The eluate

was collected, concentrated and diafiltered with 10 mM potassium phosphate, pH 7.2.

4.2 Western-Blot analysis

35 The above purified polypeptides were deglycosylated using the N-Glycosidase F deglycosylation kit
(Roche, No. 11836552001) following the manufacturer’s instructions. Equivalent amounts of each of
the purified deglycosylated polypeptide were run on Criterion XT 4-12% Bis Tris gel (Biorad) using

MOPS buffer. The proteins were transferred to nitrocellulose membranes and the membranes probed
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The gel pieces containing the purified protein were dehydrated with
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40 m n Nol E0D108)QFILT Y4B Idne ROFIBT 14D) 1d06s AGNRIFI®f14br iyst)n sequenci ng grade from
Pronmega, 25 mM ammoni um bi carbonate). Protein digestion was perforned at 58
C for 1h and stopped with 15 pl of of a mxture of 1% formc acid and 2%

ACND Sipssulisat ant was transferred into a 10 96-well plate and the

eXE r acttIFmsl 124 sh&i@ t?étytﬁbsédﬂtg@' D639 e REMLdsIRS d.vmmnfmsca{ ms@oyulatubn bmi.oﬁ/&]g mn
extrac ps at roomte ure usi e extra oformc
oo o ol Bsh By o SBop b et opy PR e ShBra g Aiter 1 rirEhat s

pl at e @A¢DE aehSTIdIp Fespettiyelylin tael puriie panulatiore 8asadi dnuigemearhaluploathe mmmareal ed

and st Q\fe%qt a‘tan %%E) AUH t '105‘51’_%%%0@6&9%%%90#9% If)éﬁgTMQNW &\ﬁ]ﬁ@(‘%l éﬁ%'a%molSS 3
§Ospectrorret si s, extracted F%@)Etl des we

vere
| §5F.iSheyd B%a@H“daﬁﬁ kD iTBetorsy thes2Dg hapd fé'k?d}' toptorigsEedd {uthfifd ety and
t hen C@Btndltémaﬂly&tptﬂ@(}ﬂulé e $00kD4L bandnis liRdhetol éorresontino i Shartdch8rsioawe tised

phase %8 gﬁa? Eg%u E)rﬂt %vlﬁfngttﬂe pr{ogﬁlﬁt‘rbrn sDAg lﬁoﬁfge ﬁéé %eAﬁlzg\zeh nan'd QTP'%JSS ed

silica'c acked wi't iter 5
revers@fqﬂh%i§éf%$ﬂtnérspépa€lﬁm?@ﬁ@hex) This col um 20 was installed on the
nano LCFRD 13  Sh@m thatkspod edtbbiaa egredzlon df the ngstPh,éF@)@ebﬂ.derna@ené Thkeénmﬁ sher

Sci,gnti f Jhe, buffers u for.chromat.ogr aph 2% f C.
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back t 2% buf f er acc I | shed

P e e e U R e L RO e LY M VA
1 acquitireeblandrattan@in@rdgi kDraapas Resudd Hs-the Bis-1aQ iss leocated tah’daercéemmalcﬁrndtdﬁehe
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cl eavage'site o e Si sequence of fferent pol ypeptides tested.

Woobl i ﬁﬁned?tei Wésgfrwntgea&@agwwgé%% tet”B'”?'rﬁngener ation of various nature
pol ypeptFiGe 4Cahoss tbiaupinrgcomtidante@reséien enthe gRisnb1BDati t3 pdlydeptiierin cells,

N- t FI G
o R AU A POl O 5 iRl ol
foll o\,\,@amergﬁeﬁ HA7 @aing: acjds, QNFIGP(PWI HPAOMolepidar eightt B%afqumeg@’ kDa
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each onrgnmhad by Rebikd thB nenthkdnk &Vit8 Rh aAMHRAa@&tdedyaRiné AFASBEBEing an identical
band at around 80 kDa, indicating that the C-terminal end of the polypeptide is present.

30 - A similar conclusion can be drawn from the Western blot presented in FIG. 14D relating to the
polypeptide gB-SLP12-Delta725. Lane D represents the membrane probed with an anti-gB antibody
which recognizes only one band (at around 80 kDa). The expected mean molecular weight of this
polypeptide comprising 824 amino acids should be around 79 kDa also. Lane C represents the
membrane probed with an anti-His tag antibody and similarly recognizes only one band at around 80

35 kDa, indicating that the C-terminal end of the polypeptide is present
- Polypeptides may precipitate in the course of deglycosylation, which can result in an incomplete
deglycosylation. When the deglycosylation is incomplete, some polypeptides remain in their

glycosylated form, which forms typically migrate in the gel in a diffuse manner, such as observed for
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WO 2012/ 049317PCT/ EP2011/ 068040 - FIG 12B and 12C show a simlar analysis
of the M5/MS relative quantification of the different forns of the
pol ypept iwox0vesant in the popul ati on of gB- SLP12- Del t ¢ 28:P20Mu/DeH4@Nd
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Thi s suggests that nodifications made to the signal sequence and to the

| eader Toeqlisregcotaitiie gHBSRA2yPtpTA50egB8EP ©-Belgn2d-L\daAe, PBsILF12-Peltarj@dct on
t he het i t] | ad) r L NG sai
LOLPR g%”y&% 2 DR 7IBCBkS p&gﬁé{?&g, A 08 sBRRY .na%g&ane T, %%ﬁ%@%@gﬂ%

popul at1 ons eneous to an ext reater than
| nunogeRIPEset! s gfeserkad b Graiirie 2oRp S8y ©i RASSISIREliaNn S eubwe ryPPsatwe B
25p0! ypepticdean D TRl gitedtel iombitbh @odkamUROGRNINGI 11870580008 WasHUNRdahitiee
COMpOSid | Q. FOMh Rk :ggutcﬁﬁ ehPtloR W20 %Pl goe%d A% aK‘Qih%ginSP&PEJ 85. MAC .
Cterminal H'S t'ag and whi ChWere expressed and purified as descCri be& in
sect i orsephgmse [SoFE 4Gk Hefihar1vas pmka] Pl 50 CRIEST oifSs Somps Pd/atesT 2 Bhe
LVL759,coluhd ¥ereadddiliSrai3 8 with&Scok Piresslptks a$ bih@hg @Wesr (10 mM Tris, 500 mM NaCl, 10
mM Imidazole, pH 8.3). The supernatants were loaded on the equilibrated columns at a flow rate of 10
25 ml/min. Unbound material was washed with two column wvolumes of the above binding buffer.
Fractions of 50 ml were harvested. Columns were further washed with an additional two column
volumes of the above binding buffer. Fractions of 10 ml were harvested. The proteins bound to the
columns were eluted with 6 column volumes of elution buffer (Tris, 500 mM NaCl, 350 mM, Imidazole,
pH 8.30). Fractions of 10 ml were harvested. The fractions were loaded on a SDS-PAGE gel and
30 positive fractions were pooled and concentrated with Centricon Ultrafiltration device (Millipore). The
concentrated protein was quantified by RCDC modified Lowry colorimetric assay (Biorad). 5 to 10 ug
of the purified protein was deglycosylated using the N-Glycosidase F deglycosylation kit (Roche, No.
11836552001) following the manufacturer’s instructions. The deglycosylated protein was precipitated
by RCDC precipitation reactant (BioRad), resuspended in SDS-PAGE reducing loading buffer and
35 loaded on SDS-PAGE. The protein band migrating at the position corresponding to the deglycosylated
protein was cut for tryptic digestion and MS/MS peptide mapping analysis.
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6.1 Experinment design G oups of ten C57BL/6 m ce have been vaccinated with
two doses at 21 days of interval with the above exenplary i nmunogenic
conposi t iwos12as93indi cated in Table 1. | muni zati ons haPeThPeo 166800
35intramuscularly (1.5 pg of each gB pol ypeptide adjuvanted with the
adjuvaggrﬁﬁghﬁé#égﬁ%conprising 2.5 pg of 3D-MPL and 2.5 pg of ®21 in a

| i posona ninatotal volunme of 50 pl). WO

2012/ 049317PCT/ EP2011/ 06804Q. Table 1 - Stud roups, G ou 0 epti des

eoneent TEBHIGIECED GRS E PHITES PR Ware dEicre T u Ao o B B g wefe

gB- SLPI&tucgBRy Mﬂ@theﬁ@@u@ipn gﬁfeSK_mlrﬁMwﬂ't 4001 @M ammonium bicarbonate) for 30 min at
40°C, and alkylated by adding the alkylation buffer (55 mM iodoacetamide, 100 mM ammonium

5 bicarbonate) for 20 min at 40°C. Gel pieces were then further dehydrated and washed at 40 °C by
adding ACN for 5 min before discarding all the reagents. Gel pieces were then dried for 5 min at 40 °C
and then re-hydrated at 4°C for 40 min with the trypsin solution (6 ng/ul of trypsin sequencing grade
from Promega, 25 mM ammonium bicarbonate). Protein digestion was performed at 58 °C for 1h and
stopped with 15 pl of of a mixture of 1% formic acid and 2% ACN. Supernatant was transferred into a

10 96-well plate and the extraction of the trypsin-digested peptides was performed with two 30-min
extraction steps at room temperature using the extraction buffer (1% formic acid and 50% ACN). All
extracted peptides were pooled into the 96-well plate and then completely dried in vacuum centrifuge.
The plate was sealed and stored at -20°C until further processed to the LC-MS/MS analysis.

15 5.3 Mass spectrometry

Prior to LC-MS/MS analysis, extracted peptides were re-solubilized under agitation for 15 min in 12 ul
of 0.2% formic acid and then centrifuged at 2000 rpm for 1 min. The LC column is a C18 reversed
phase column packed with a high-pressure packing cell. A 75 Im i.d. fused silica capillary of 100 mm
long was packed with the C18 Jupiter 5 Im300 A reverse-phase material (Phenomenex). This column
20  was installed on the nano LC-2D system (Eksigent) and coupled to the LTQ Orbitrap (ThermoFisher
Scientific). The buffers used for chromatography were 0.2% formic acid (buffer A) and 100%
ACN/0.2% formic acid (buffer B). During the first 12 min, 5 pl of sample are loaded on column with a
flow of 650nl/min and, subsequently, the gradient goes from 2-80% buffer B in 20 min and then come
back to 2% buffer B for 10 min. LC-MS/MS data acquisition was accomplished using a four scan event

25 cycle comprised of a full scan MS for scan event 1 acquired in the Orbitrap.
Results

-FIG. 12 shows the result of the quantitative evaluation of the signal peptidase “woobling” occurring at
the cleavage site of the signal sequence of the different polypeptides tested. Woobling of the signal
peptidase leads to the generation of various mature polypeptide forms starting with a different amino

30 acid at their N-terminal end within each population of the indicated polypeptide.

- FIG. 12A shows that, after tryptic digestion of the total protein extract, followed by the relative
quantification of the resulting peptides comprising the N-terminal end by MS/MS, it was observed that
the population of gB-SLP12-Delta725 polypeptide, after cleavage of the signal sequence, was mainly
present in solution as five different polypeptide forms in a relatively equivalent proportion (ranging

35 from about 10% to about 30%), each one starting with a different amino acid, as indicated.
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304 pg/m 321 4. gB-SLP12-Delta725* 718 pg/m 366 5. CD33* 256 pg/m 370 6.
LVL759** 460 pg/m 348 7. LVL776** 460 pg/m 348 * Pol ypeptide buffer: 10
nmv Phosphwsioeok/M231Buf f er - 500 nM NaCl - pH8 + Argi ni ne PET/HPoO1y pesolé de
buffer: 10 mM Tris- 500 mM NaCl - pH8.3 + Arginine 5l nmunogenicity was

eval uat eg; BYpaNRkYZ LR 4 BRI UTRIA of HIMERAS SRV G SRtiteRioh 3F flk WeleRlormRS
of the polypeptides present in the population of gB-SLP12-Delta725-LVL759 and gB-SLP12-Delta725-

LVL776, respectively. It was observed that the population of those two polypeptides, after cleavage of

the signal sequence, was mainly present in solution as one major form of polypeptide in a percentage

5 higher than 99%, starting with the amino acid at position 23 of the sequence set forth in SEQ ID NO:

14, and with the amino acid at position 24 of the sequence set forth in SEQ ID NO:16, respectively.

The two alternative cleavage sites cleaved by the signal peptidase and generating two additional
polypeptide forms having a distinct amino acid at the N-terminal end represented as little as less than

1% within the respective population of polypeptides.

10 - FIG. 12D show a similar analysis of the MS/MS relative quantification of the different forms of the
polypeptides present in the population of gB-SLP12-Delta725-CD33 polypeptide. It was observed that
this population, after cleavage of the signal sequence, was mainly present in solution as one major
form of polypeptide in a percentage higher than 99%, starting with the amino acid at position 18 of the
sequence set forth in SEQ ID NO: 18. The other cleavage site cleaved by the signal peptidase and

15 generating one additional polypeptide form having a distinct amino acid at the N-terminal end

represented as little as less than 1% within the population of gB-SLP12-Delta725-CD33 polypeptide.

Conclusion

Those results indicate that the woobling no longer occurred in gB-SLP12-Delta725-LVL759, gB-

SLP12-Delta725-LVL776, and gB-SLP12-Delta725-CD33 polypeptides, as the signal peptidase
20 consistently recognized one major cleavage site only. This suggests that modifications made to the

signal sequence and to the leader sequence of the gB polypeptide has a significant positive impact on

the heterogeneity of the mature polypeptide population, rendering said populations homogeneous to

an extent greater than 99%.

Example 6: Immunogenicity of immunogenic compositions containing exemplary CMV gB

25  polypeptides of the invention

The immunogenicity of the immunogenic compositions containing the following polypeptides which

comprise a C-terminal His tag and which were expressed and purified as described in section, gB-

DeltaTM, gB-SLP12, gB-SLP12-Delta113, gB-SLP12-Delta725, LVL759, LVL776 and CD33, was
30 tested as follows.

6.1 Experiment design

Groups of ten C57BL/6 mice have been vaccinated with two doses at 21 days of interval with the
above exemplary immunogenic compositions, as indicated in Table 1. Immunizations have been done

35 intramuscularly (1.5 ug of each gB polypeptide adjuvanted with the adjuvant system ASA comprising
2.5 ug of 3D-MPL and 2.5 ug of QS21 in a liposomal formulation in a total volume of 50 pl).
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measured by neutralization (NT) assay and ELI SA (Enzyne-Li nked | nmuno
Sorbent Assay) 21 days post-imrunization 1 and 14 days post-inmuni zation 2
(see sectworno/@amd 6.4, respectively). 6.2 StatisticalPCarE®ke2i0680400G oups
of 10 C57BL/6 mice have been designed in order to obtain 90% of power with
a 2-fol i4f n r the primary read-out. Statistical analysis was
perforne ﬂag ﬁz[i@\é&@ft)gost-l mruni zation 2 data using UNI STAT. The protocol
appl i ed GFQWS/EWWPGPW@ of varGoaprngaoniLe@)) brliAseinge desdri bed as fol | ows: Log
transf ormati on of data Sl"api ro-Wlk test |gmpgach pgpul ation (group) in
order to—werifv the no itV Cochran-tegt n—order to Verifythe
hom)gengl quEi/ %J‘fa*l‘/'an ance bet%@?ﬁﬁgil fferent p3(§'3ul ations 15(group): Analysis
of vari argfesm125el ected dot%m@(m]}/A 1 or Z)QOOTuckey- HSD test for nultiple
conpar i wetrat ron-assay —Pri to—thejassay, MRC5 cells were
oohad Sasizbd N3 ate O ot et o days |at 37C. 20 Serial
diluti oﬁ&OEiﬁ'—Ff'?@d?eﬁﬂ?éctl vat’édrgeY a were i nc®Bat ed wilth a fixed anmount of
human CEMEBYIE6Y viTus for |basg /mﬁ/L, A'rter j7pcubatian, the m xture of sera
and Vi rrus—\was nuuvu it o 96-we nl ates nt alni ng NMNRCS5 cells. The p| at es
were ce ﬁtLrlLF%ed at 2000 r 4ﬁPF9fF”'m at 37C 34§\fter an overni ght incubation
at 37C| 7tihe7p8*at es were flmedug\mh a sol ut|ia of acetone 80% (20-30 m n at
+4C) . The—acetone—sotutt+orm—wasrenoved—and—the—CM~positive wells were

det ect éfolrspiidg Liefes HuBW PhesPhipisrat Ryfiei S008M hp@tiehe ¢ 69j"igat ed anti -i nmedi at e
early I Kolkeplide taitdritb oo Trit-0%00 Iriv NeC! -3pHB.3 +Tngnipel at es were washed 3 tinmes with
PBS. After washing, streptavidin-horseradi sh peroxi dase was added for an

addpt | cmeqhno?g@n.mynwaé esai&;teon taﬁ§|y ﬁ\eV\ﬁﬁﬁlﬁéj .%nmhér&&pamsltambaﬁa%nf&r 10

mnwthas e- Iue red signals werercorded by
U Sual oBeHERaY Ptz IS asset i ERS R LR i s K S 27485

2012/ 04984ATRaTIZEPR 0 24d 06894 PosMimreurdazajiores eel sexsiort hi1@ aned # pespedivelgf. t he

hi ghest dilution of serum giving 50%  reduction in the nunber of
CW-positive wells when conpared to the virus dose control w thout serum
Resul t $-2 ggtsicahanalysis j zi ng anti body response was measured on sera sanpl es
coliDectaroupa lof dayss7aL eemict havd beat désigibdiinz atdeoto e Bd%daymwef vl at hdissecond
i muni f hei i ZI i Vi j nst
e e e R L A A e N e

pol ypepeiadess UNRIAdd The rpigenl pprigthior pradysisies waripaceday e pefty deshthed asdpliows: 2
(see t heg graasforartisn of gaa Ssﬁhb?ro VRISl Bednt aobllauorg Br&lpP 12 ofded ta {2y and

Ié\B/I-_Z)glgtl ndlf'{: %‘raznrtgs in or er t\é\e v%ﬁfég§enhom Elqﬁf_ﬂy% v?rlaXce tI)etweenBﬁBe:ﬁr%j)opu? 8?:56 d
tiflers (@pemi Analesis pfyvar@weer op tsglectg®B-dbial (ANIMA 1 or 2); Tuckey-HSD test for multiple
comparisons.

6.3 Neutralization assay

Prior to the assay, MRC5 cells were seeded into 96-well plates and incubated for 3 days at 37°C.
20 Serial dilutions of heat-inactivated sera were incubated with a fixed amount of human CMV AD169
virus for 1h at 37°C. After incubation, the mixture of sera and virus was added into 96-well plates
containing MRC5 cells. The plates were centrifuged at 2000 rpm for 1h at 37°C. After an overnight
incubation at 37°C, the plates were fixed with a solution of acetone 80% (20-30 min at +4°C). The
acetone solution was removed and the CMV-positive wells were detected using a specific monoclonal
25 biotin-conjugated anti-immediate early | (IE-I) antibody for 1h at 37°C. The plates were washed 3
times with PBS. After washing, streptavidin-horseradish peroxidase was added for an additional 30
min at 37°C. Plates were washed 3 times and incubated for 10 min with a solution of True-Blue.

Specific colored signals were recorded by visual examination under microscope. Neutralizing titers
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*p-value 0.05 4 No statistical difference (wth 95% of confidence) **
p-value < 0.05 4 Statistical difference 156.4 ELISA assay Quantification
of anti - gBoantZdiesires was perforned by ELI SA using a gBrpoippp@pissder cal | ed
gB** (described in EP0759995) as a coating antigen. The antigen was dil uted

at a f'v{}fé @Peg%ed‘és t@%le% o%£| oﬁluBQ(SdFﬁle:ﬁﬂutP F’§ £e;n99 P/ﬂwé dolrda B8 ih ﬂ%ﬁﬁ’; b&d 1h at

over ni en saturate

37C wi toﬁCMMfPOﬁI'Ved’fe”PB@"CQS’IFHPQTGH|’“7h@e I%SBI@W ?fé‘trgé‘\ﬁtﬂﬁhltﬁ\?fb@m n. Two-fold serl al
20 dilutions of sera were added into wells (100 pl/well) and incubated |h
30 m nat 37C. The plates were washed 4 tinmes with PBS/ Tween 20 0.1% 100
pl of b1-o¥-|-n conj ugated anti-nouse 1g was added to each well and i ncubated
f or 91h Tae ngRt@lizing adibody rgsponeswod MRasPBY/ ohgesh SNl colietetOll ¢eys @fter the first

str eEt ?Mﬂndhuihtnbﬁ)ﬁ&ﬁ’f Agiys f&ﬂ@retﬁ&éédéﬁ@ %rﬁ\mzaﬁcﬂmdggm bies war adlel fof fh@ﬁhe&@liz';ﬂgn

i ncubation a % and
once oy dpar S VP aB TGy RE “eres et At B AT BERn Rertdsse i ¢
100 pl irefucébes s@niffednh ydspbesezidddaye poSYnmunidatbn M (see rtizet grelp whfser gBp$LFS28 gB-Thi s
reacti %ﬂPY‘@§eI§at1 @P%%dSLWﬁ I@ellaol95 th Q\ILﬁ_QmﬂceQi tﬁlreé\lth%p\ger[é rf\@n glellnﬁgahﬂ&tdrf%rewp‘s

gB1%e| T Rea Ve SRR VAl QOB AaaaRE RS ncigted Teesd HOTTEapHH o

exper i newer thablgBiDgltde sof t ware Soft Max Pro, ELISA titers were determ ned
and they are expressed in ELISA Unit/m . 30 Results The ELISA titre was
measur é@-'8lye 3808 3 Meystasigticalsiiffesiee (it P54 A)SONGHINSP) t he first i mmuni zation and
14 days* mhdler < 0.0& Ss@teiitical diffenendéezat i on. Results are shown in FIG 15B. All
tested pol ypepti des induced a significant response 14 days

posk- ir@m|g@ggsg§1 2 (see the grey bars). gB-SLP12-Deltall3 and gB-
SLP12- Delt titers that were no nific ffe from
Che t1 CUPM IR ) og oleEie s gisraren D Besh Yoy 86 paeestio 5967 gf%uced

titers (ddsaiibedssr EP(W(SHQQ;SD g% b coating tahiygen diHef aptigant wasgBatBe: bt @Ml cordertetion of 4
signi f 'pﬁﬁrﬂq 1’SB§ é%bepllv\]:e\%)t £r1%sincub5t|8@%v&ﬁgl$rl-£j42c (rpgé’@lelpgateg ﬁg%gtes @Q%:ihe

(p val ue: O. B val ue: 0. . -val ue: 001)
*p-val &étUE?t%fom“Nét §7t9t"Y't§t% af oY é?%%'ég MW'“%‘%WA Bfﬁfnr a\%@éﬁseﬂa'

p- 2al uelilstiofs &Fserh vidr@bdddet! intalveld i(fdoqu /@l @nd MEILAGHAh B4 931 ARCTE. ER2 Pihits 068040
CLAI Nswaé?edph ﬁ%&?W@b@/ﬂvE%Zd ﬂ%ﬁl N pldﬁglb}ﬁﬂﬁ% %teﬁ%ﬁrrdoﬁét{'% \)(%s Ao]%@t’ﬂo

portion o rotern extrac omal n C Sl on

(FL1) &8eramall a’t‘ﬁ@j "EPUPEI‘JQQ &1 1hodip37C( Ié\ﬂif)4d’¥ﬁ$ﬁ?5nw'”W'?§|Sé|"’\ﬁe'at20 0.1%, 100 pl or

streptavidin-horseradish peroxidase was added for an additional 30 min incubation at 37°C. Plates
were washed 4 times with PBS/Tween 20 0.1% and once with water. Then, the plates were incubated
25 for 10 min at 22°C with 100 pl of Tetra-methyl-benzidine 75% in 0.1 M citrate buffer pH 5.8. This
reaction was stopped with 100 ul of H,SO, 0.4 N and the colorimetry was read in a spectrophotometer
at 450/620 nm. A previous lot of purified gB-DeltaTM whose concentration was known was used as a
standard in this experiment. Using the software SoftMax Pro, ELISA titers were determined and they
are expressed in ELISA Unit/ml.
30
Results
The ELISA titre was measured on sera samples collected 21 days after the first immunization and 14
days after the second immunization. Results are shown in FIG. 15B. All tested polypeptides induced a
significant response 14 days post-immunization 2 (see the grey bars). gB-SLP12-Delta113 and gB-
35 SLP12-Delta725 induced titers that were non-significantly* different from the titer induced by gB-
DeltaTM. gB-SLP12, CD33, LVL759 and LVL776 induced titers that were non-significantly* different.
gB-DeltaTM induced significantly higher titres** than gB-SLP12 (p-value: 0.0002), CD33 (p-value:
0.0226), LVL759 (p-value: 0.0002) and LVL776 (p-value: 0.0001).
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5| east one of the FL1 and FL2 donmains conprises at | east one am no acid

del etion or substitution. 2. The CW gB pol ypeptide of claim 1, conprising
at | east ®O%12414931¢ast 70% at | east 80% at |east 90% @CTIEPRO1ANGS80 aci ds
of the extracellular domain, or conprising the entire extracellular domain.
103. The_ pol (e Ofo-cl aj 0 2, conprising a
non-fun?t%%gﬁﬁsrgr%%e@r%‘rcg@g%%elj?g&d@r?g?)r??b%‘.ﬁd%nﬁg CW ¢gB pol ypepti de of

cl ai m 3, P-¥efpt P89 myStatisyedl ffesAceof at | east a portion of the TM domai n. 155.
The CW gB pol ypeptide of claim4, wherein at |east 50% at |east 70% at

| east 80% or at |east 90% of the am no acids of the TM domain is del eted.
6. The CW ¢gB pol ypeptide of claim4 or claim5, conprising a del etion of
am no acids at position 725-775 of the sequence set forth in SEQ ID NO 1,
or at a corresponding position in other CW 20gB pol ypeptides. 7. The CW
gB pol ypeptide of any of clains 4 to 5, conprising a deletion of am no
acids at position 701-775 of the sequence set forth in SEQID NGO 1, or at a
correspondi ng position in other CW gB pol ypeptides. 25 8. The CW ¢gB

pol ypeptide of any of clainms 1-7, conprising at |east one am no acid
deletion or substitution in the FL1 donai n. 9. The CW ¢gB

pol ypeptide of any of clainms 1-8, conprising at | east one amno acid

del etion or 30substitution in the FL2 domain. 10. The CW gB pol ypepti de of
clainms 1 to 7, conprising at |east one amno acid deletion or substitution
in both the FL1 and FL2 domai ns. 3511. The CW gB pol ypepti de of any of
clains 1 to 10, conprising a deletion of at |east a portion of the

cytopl asm ¢ donai n.
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WO 2012/ 049317PCT/ EP2011/ 068040 12. The CW gB pol ypeptide of claim 11,
conprising a deletion of at | east one hydrophobic am no acid region of the
cyt opl asmvo 2dmed3ty 13. The CW ¢B pol ypepti de of PclraiPeo11263040
conprising a deI etion of amno acids 825 to 877 of the 5sequence set forth
in SEQ {:Bﬁd 1, or at a corresponding position in other CW ¢gB

pol ypep es. 14. The CW ¢gB pol ypeptide of claim 11, conprising a deletion
of at |east 80% at |east 90% at |east 95% of the ami no acids of the
cytoplasm c domain, or a deletion of the entire cytoplasm c domain. 1015.
The CW. gBcpohygepirisdeMy gBpytypepideafomplisinga lebst 0politbn ohdigB @iokeit deraediulbieast

one am no 1] L

subst 1t ut (bR HEhy S ddiebdl i WAALR dny 30l od R oGRIRLURED &
posPti on &% onegf thy Flilpad Sbetemaies coaprises et ﬁaﬁtﬁnfSEQnP Brighdglgtion gf Sl&)ﬁt'tkﬂ'on-
correspondi ng position in other CW gB pol ypepti des vvi t h a poI ar am no

acid othe no a 5 o |de of
ol ai m 25, Ty oR PRl ety e i el St Babtrd Bt BB Hi s
two am no9%e pidke sheatidsof thesairacellulay doeiat @gomprigngshg ¢ndire exBacel@ar dofatnhe
sequence set forth in SEQ I D NO 1, or at a corresponding position in other

B th a d jd_other th
ar R i BV GEP3ioF T SRRl TS gaorl 9 BERUIAS "Of Cr R BN m 16,

wher ei n t f&) dohain. am no aci d |s selected fromthe group of positively
charged am no acids consisting of lysine (K), histidine (H and arginine
(R). 18. The CW gB pol ypeptide of claim 17, wherein the isoleucine (I)

| ocat ed- afhgddY 8P sAVAKRE eoqu'LaWé3 SRORLRINGAISIelign ofrab|epst gipqrticeed PHTNECTaINor at a
correspondi ng position in other CW gB pol ypepti des, |s substituted with a

hi %E' d' neﬂt(e'#MVggﬁp%gp%@? %uﬁ% Qﬁ)éré{lpgplg%sqgogf %S}Aa@,f at %St%'o% QP éltqseas

wherein't ed at He sequente set tforth
in SEQ | DPQ%p Ihe Hhingacids  dieridb prsram 'ﬁ@elﬁ@§1 tion in ot her CW gB
30pol ypeptides, is substituted with an arginine (R). 20. The CW ¢gB

pol P45, Sy o RATRoRs b2 PIRAELD LJIRubIPRIE 0 6RO =
corres ponm5n7§5méﬁlet5|e@lrﬁnp¢1S@jtftbfélrln@IW I§BN® &I §pé ptopiesponding pogliet intathee@MM th a

gl ygi ne (%E')poly?p'épt%%s The CW gB pol ypeptide of any of clainms 1 to 14,
wherein the anmno acids Y.1.Y located at position 155-157 in the fu5|on

| oop FL1 domain of the sequence set forth in SEQID NO 1, or at a
cor r esponthengMYy gBipblypaptiderofanh ef clgivy 4gB5 poimppemg @ dgstionaf emsobsits atuioeitionM t h

am no aci %1@7‘5‘-0Rthers%§l%9$ Eé{%dﬁ in SEQ ID NO:1, or at a corresponding position in other CMV
gB polypeptides.
25
8. The CMV gB polypeptide of any of claims 1-7, comprising at least one amino acid deletion or

substitution in the FL1 domain.

9. The CMV gB polypeptide of any of claims 1-8, comprising at least one amino acid deletion or
30 substitution in the FL2 domain.

10. The CMV gB polypeptide of claims 1 to 7, comprising at least one amino acid deletion or
substitution in both the FL1 and FL2 domains.

35 11. The CMV gB polypeptide of any of claims 1 to 10, comprising a deletion of at least a portion of the

cytoplasmic domain.

60



WO 2012/ 049317PCT/ EP2011/ 068040 22. The CW gB pol ypepti de of any one of

clains 1 to 14, wherein the amno acids Y.l.Y located at position 155-157
in the fusoanidaef17FL1 domai n of the sequence set forthPCH/EBEQUI0EBOMNO. 1, or
at a corresponding position in other CW ¢gB pol ypepti des, are substituted

th tret h th
11, 8 B vy ABRTIE LR, SRR Y SRR L, 691 b P
scal e. 23?0'%@'0W@Wqﬂﬂsy‘wt9matﬂ'e of any one of claims 1 to 22, wherein the
at |l east one amno acid substitution in the fusion Ioop FL2 domai n

conpri sgs titution_ o east. ec rom
WLy NoToaMR bR s s 1o GBI AR Tl rith B RGO 1
or &t a c%ﬁqup@ﬁtdi)rﬂgn 68 1P iNen1, iopat@t desrespOMIINGIB® s fion et CHIEOB neiypéptides.

posi ti vely charged amino acid selected fromthe group consisting of |ysine

S8 wnddor e S S RoRR & Bl L1 g G tionol et et Red ghfaidtast

240- 242 09$5% bighsayuendds & dte dyplasmic doBiq) dr B dbl€lich, of the eatire aytoglasngs gaomeh. ng

position in other CW gB polypeptides, is substituted with a histidine (H).

25 The e e of cl ai 3 or cI |m24 wherein the tyrosjne
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with a hi sdidcHai®m(Y.y 10€&ed 5%5.%@%5?%#%9%9&%% L fofthh ﬁtﬁtpﬁlo@ &y 1 to
22, wherein the am no acj ds Y lLocated position 240-242 in the fusion

| oop FL2 %P(Srﬁﬁ‘?or'?d'8$ POREPNS 'écﬁﬁtéel’iccé\"\é@? HDHP?Fﬁ'd?sn ‘@Ecﬁ PEANRIRO agH Oéﬁeréha” an

cor r espongiomgtiqyosnd aogh i n ot her CW gB pol ypeptides, are substituted with
am no acid A F.H 25respectively. 27. The CM/ gB poI ypeptide of any one of
r| sing . a del gtl on of at t he | eader

sequencé HioBHY BRI B SIS STl B e somBRs M R g of 86\ on

of at | eakkbéstdamiat atidsaselects0%omar.l.Y bagted FQsitien 1956168 tof BO Fequabcd sehfoith 90% of

t he am no i I ce.
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50% at | %qm@rﬂ%ld %{Peqtléa&satn aromatic amino acid.

20
17. The CMV gB polypeptide of claim 15 or claim 16, wherein the polar amino acid is selected from

the group of positively charged amino acids consisting of lysine (K), histidine (H) and arginine (R).

18. The CMV ¢gB polypeptide of claim 17, wherein the isoleucine () located at position 156 of the
25 sequence set forth in SEQ ID NO:1, or at a corresponding position in other CMV gB polypeptides,
is substituted with a histidine (H).

19. The CMV gB polypeptide of claim 17 or claim 18, wherein the tyrosine (Y) located at position 157
of the sequence set forth in SEQ ID NO:1, or at a corresponding position in other CMV gB
30 polypeptides, is substituted with an arginine (R).

20. The CMV gB polypeptide of any of claims 15 to 19, wherein the tyrosine (Y) located at position
155 of the sequence set forth in SEQ ID NO:1, or at a corresponding position in other CMV gB
polypeptides, is substituted with a glycine (G).
35
21. The CMV gB polypeptide of any of claims 1 to 14, wherein the amino acids Y.l.Y located at
position 155-157 in the fusion loop FL1 domain of the sequence set forth in SEQ ID NO:1, or at a
corresponding position in other CMV gB polypeptides, are substituted with amino acid G.H.R,

respectively.
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3580% at |east 90% of the am no acids of the |eader sequence, or of the
entire | eader sequence. 30. The CW ¢gB pol ypeptide of claim 29, further
conpri si yoane/w@e3inor e of the features of any of cl ai nms PCTIER2@16/0680@

2012/ 049317PCT/ EP2011/ 068040 31. A CW gB pol ypepti de havi ng the sequence
selected fromthe group consisting of the sequences set forth in: SEQID
NO 3, SEI%IDNO4 SEQ ID NO 5, SEQ ID NO 10, SEQIDNOlZ SEQ I D NO 14,
SEQ | DRI eSM¥e8) HOBPW&S“ anypEee PBCRIES 119 16RMare fie BN ARFSSED TopAiRbAD 1
532. A prpgsaivat $H1b7do therfussanngoreF L ajotiamtdf O seluethd/sqgBorihoh gP@pD Ndet or siher ei n

at | east ré% o‘?'lglgé %ggltlon |Q(){9the9rCl\lﬂ}E g%%ﬁ%ﬁenge@ %Fe %Jbgtltﬁ)t%) Wltﬁ‘t \ Qr[eg{}'ff'arén iffh

trineric I munogeni ¢ osi tion conprising

pol Ypept i %FéddeaV'aW‘ hyfropipgicey S@Fea?fd%ssihat“d33'$55atﬂﬁﬁ di'ew hen e? eﬁmeawr%d by

phar maceuthk &ge a@Dbolkle.scd®. 34. The i munogeni ¢ conposition of claim 33,
further conprising at |east one or nore CW antigens selected fromthe
group consi sting of pUL131, UL128, pUL130, or any conbi nation
t her eof23: TL'E?S@MVTQ?EP?'YH‘?BW&g@rﬂ”d %‘Srﬁf)(?gi”ﬁ b6 8¢ whesgiprthesal lpgst 81 amifior 35t

conpri si ngubatiutidjiniharitsiond6op AllPeddniEMcudgeisésCthe eugzaisiidn arat @hstcdnaiamirdSacid

wheprei n t ] . )| | i tion.
035" T AR, RN 55 AR AP ORI B LRSS L bl
conpri sesc%rﬁsﬁﬁnﬁ'ﬂg OGNl @WI@Y‘\S@B BeyreEides| i eestitivelg dhiraed apedred t he
CW gB potaideeatioeh®froansbneisirg@f lySih@ikymistidih® (H knd 2@d%e (). pol ynucl eot i de
havi ng t he sequence sel ected fromthe group consi sting of the sequences set
forth in: qleDNOG SEQID NO 7, SEQID NO 8, SEQID NG9, SEQ ID NG 11,
SEQ | DRI e3C MY palyPRENdes! Cipy 2@5@%@* Rt aino 2gid SA'e?te‘éd‘fﬁ'BﬂNérrﬁ logateq af

conpri Si nepsttibe 24mbaprvd Heaogucdes f foeth & SEQ@B RO:1Cbradt BcdBesponding position in other
CMV gB polypeptides, is substituted with a histidine (H).

25. The CMV ¢gB polypeptide of claim 23 or claim 24, wherein the tyrosine (Y) located at position 242
of the sequence set forth in SEQ ID NO:1, or at a corresponding position in other CMV gB
20 polypeptides, is substituted with a histidine (H).

26. The CMV ¢gB polypeptide of any one of claims 1 to 22, wherein the amino acids W.L.Y located at
position 240-242 in the fusion loop FL2 domain of the sequence set forth in SEQ ID NO:1, or at a
corresponding position in other CMV gB polypeptides, are substituted with amino acid A.F.H,

25 respectively.

27. The CMV gB polypeptide of any one of claims 1 to 26, comprising a deletion of at least a portion

of the leader sequence.
30 28. The CMV gB polypeptide of claim 27, comprising a deletion of at least 40%, at least 50%, at least
70%, at least 80%, at least 90% of the amino acids of the leader sequence, or of the entire leader

sequence.

29. A CMV gB polypeptide comprising a deletion of at least 40%, at least 50%, at least 70%, at least

35 80%, at least 90% of the amino acids of the leader sequence, or of the entire leader sequence.

30. The CMV gB polypeptide of claim 29, further comprising one or more of the features of any of
claims 1 to 26.
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30 41. A host cell transformed with the reconbi nant vector of claim40. 42.
The CW gB pol ypeptide of any of clains 1 to 31 or the conposition of any
of cl ai TewB20t2004837 for use in the prevention and/or trearmPra11o680a0 CW
infection. 35 43. Use of the CW gB pol ypeptide of any one of clains 1 to

31 or the, %Wé%énzp‘éﬁtd%fha%ﬂ%m? (?Lleﬂ!: |e%r°édtcrﬁ%w3lﬁe r’&u;% Biéh< R %o@‘i@téeﬁf&n%s

medi canent 1 on. he "use

claim42 #t fQElIha'i rﬁE@S'Df'*dfP p'?%Q/EhNPﬁgSE@rh@ 3 SEAANN: Y. &89 BNPA2, asﬁ%Woor n.

WO 2012/ 04833 /4% (51298, 1K RNG: 18 SEQADNRD: e GELAD Ned:2eCarddi SER ING:pITUNE
response agai nst CW conprising the step of admnistering to a subject an
i mmunol ogi cally effective anount of a conposition conprising the CW gB
pol Ypepli Hereppraien, caprrigngarporylation of CMGY 9% PelyPRAYdsS: wapreprat ésr"f?t %t éﬁaﬁb 33
to 37. 5 &8k, ofatmedshvad, bahe popalaesH ib mth t@@BgEdint, al 1 nfection against CW in a
newborn conprising the step of admnistering to a subject an
i munol ogically effective anmount of a conposition conprising the CW gB
pol ypepti e imspungagpicompreiqReonpignashe QW aB3palyperiife of gy of ongyef qlis o %1I ai s
42 to 44 admikduevitietshgableodhathatemicdTanier.cl ai m 46, wherein the subjects are
seronegative subjects. 48. The use or nethod of claim47, wherein the
CW-'seronegati ve subjects are child bearing-age wonen. 15 49. The use or
met hod 34f The IRMyNaoenic\HRBPESitian Cheaiowy. BiEhes kagaisngat egsjose PsmaieCM antigsrsent
girls. selected from the group consisting of pUL131, gL, gH, pUL128, pUL130, or any combination

thereof.
15 35. The immunogenic composition of claims 33 to 34, further comprising an adjuvant.

36. The immunogenic composition of claim 35, wherein the adjuvant comprises 3D-MPL and QS21 in

a liposomal formulation.

20 37. The immunogenic composition of claim 35, wherein the adjuvant comprises an oil-in-water

emulsion.

38. A polynucleotide that encodes the CMV gB polypeptide of any one of claims 1 to 31.
25 39. A polynucleotide having the sequence selected from the group consisting of the sequences set
forth in: SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:11, SEQ ID

NO:13, SEQ ID NO:15, and SEQ ID NO:17.

40. A recombinant vector comprising the polynucleotide of claim 38 or claim 39.

30
41. A host cell transformed with the recombinant vector of claim 40.
42. The CMV gB polypeptide of any of claims 1 to 31 or the composition of any of claims 33 to 37, for
use in the prevention and/or treatment of a CMV infection.
35

43. Use of the CMV ¢gB polypeptide of any one of claims 1 to 31 or the composition of any of claims

33 to 37 in the preparation of a medicament for preventing and/or treating CMV infection.

44. The use of claim 42 or claim 43 for preventing congenital CMV infection in a newborn.
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45.

46.

47.

48.

49.

WO 2012/049317 PCT/EP2011/068040

A method for eliciting an immune response against CMV comprising the step of administering to a
subject an immunologically effective amount of a composition comprising the CMV gB polypeptide
of any of claims 1 to 31 or a composition of any of claims 33 to 37.

A method for preventing congenital infection against CMV in a newborn comprising the step of
administering to a subject an immunologically effective amount of a composition comprising the

CMV gB polypeptide of any of claims 1 to 31 and 33 to 37.

The use of claims 42 to 44 or the method of claim 45 or claim 46, wherein the subjects are CMV-
seronegative subjects.

The use or method of claim 47, wherein the CMV-seronegative subjects are child bearing-age

women.

The use or method of claim 47, wherein the CMV-seronegative subjects are adolescent girls.
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