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FI ELD OF THE I NVENTION s The present invention relates to peptide mmcs
of conserved epitopes of Neisseria gonorrhoeae, which epitopes are not
found oWMBHAAESD] ood group antigens. This invention al FETURIREEL t o

nmet hods and conpositions using such peptide mmcs for the 10 prophyl axis
of gonorrheal infections. BACKGROUND OF THE | NVENTI ON The sexual |y
transmtted di sease, gonorrhea, poses a worldw de risk as one of the nost
commonly reported comruni cabl e di seases. Gonorrhea is caused by is the
bact eri um Nei sseri a gonorrhoeae, a gram negative diplococcus. Al though the
pat hogen primarily infects nmucous nmenbranes, it is capable of invading

ti ssues and evadi ng host defenses. N. gonorrhoeae is the causative agent
of a spectrum of sequel ae. These range from 20 asynptomati c nmucosa
infection to significant disease syndrones in both nen and wonen. The nore
serious of such syndrones include, for exanple, dissem nated gonococcal
infection ("DA") in nmen and wonen, as well as salpingitis or pelvic
inflammatory disease ("PID') 25 in wonen. Either salpingitis or PID may

t hensel ves 29 JUL 2004 WD 01/32692 - 2 PCT/US00/ 29749 lead to |ong-term
sequel ae, including ectopic pregnancy and infertility. Qher inportant
sequel ae, sonetinmes requiring surgical intervention, include recurrent

i nfection, chronic pelvic pain, dyspareunia, pelvic s adhesions and ot her

i nfl ammat ory rreEERTIDE MIMIDasSobe®INSER VAR (GNCAICATIN BATTOHES @diD
METHODS AND COMPOSITIONS USING THEM

TECHNICAT, FIELD OF THE TNVENTION

5 The present invention relates to peptide
mimics of conserved epitopes of Neisseria gonorrhoeae,
which epitopes are not found on human bloocd group
antigens. This invention alsc relates to methods and
éompositions using such peptide mimics for the

10 prophylaxis of gonorrheal infections.

BACKGROUND OF THE INVENTION

The sexually transmitted disease, gonorrhea,
poses a worldwide risk as one of the most commonly
reported communicable diseases. Gonorrhea is caused by

15 the bacterium Neisseria gonorrhoeae, a gram negative
diplococcus. Although the pathogen primarily infects
mucous membranes, it iz capable of invading tissues and
evading host defenses. N. gonorrhoeae is the causative
agent of a spectrum of sequelae. These range from

20 asymptomatic mucosal infection to significant disease
syndromes in both men and women. The more serious of
such syndromes include, for example, disseminated
gonococcal infection ("DGI") in men and women, as well
as salpingitis or pelvic inflammatory disease ("PID")

25 in women. Either salpingitis or PID may themselves




States, the direct and indirect costs of treating PID and associ ated
ectopic pregnancy and infertility totaled 2.6 billion dollars in 70 1L 2004
1984.(53). The total io direct costs were estinated to be 2.18 billion

dol | ar svo 01326800, with indirect costs of 1.54 billion dattnedoszez4fSSumnm ng
constant inflation and incidence rates of PID, the total cost of this

di sease is projected to reach 8 billion dollars in the year 2000 (9). is
Despite public health efforts to control gonococcal infections and the
availability of effective antibiotic,therapies in the United states, there
are approxi mately 315,000 cases of gonorrhea reported annually to the
Centers for Disease Control ("CDC') 20 (12). A substantial proportion of
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in 1980, wirh indirect costs of 1.54 billion dollars.

Assuming constant inflation and incidence rates of PID,
the total cost of this disease is projected to reach 8
billion dollars in the year 2000 (9).

15 Despite public health efforts to control
gonococcal infections and the availability of effective
antibiotic therapies in the United States, there are
approximately 315,000 cases of gonorrhea reported
annually to the Centers for Disease Control ("CDC")

20 (12). A substantial propoxtion of all cases of
gonorrhea occur in asymptomatically infected
individuals who are the source ¢f most new cases within
a community (6). The increasing prevalence of
antibiotic-resistant strains has complicated treatment

25 of the infection (10, 11, 52}.

N. gonorrhoeae has multiple virulence
factors. The surface components of this pathogen play
an important role in attaching to and invading host
cells, while providing potential targets for the host

30 immune response. Gonococcal infections elicit local
and systemic humoral and cellular immune responses to
gseveral components which are exhibited as surface
exposed antigens of the bacterium, particularly pili,
porin ("Por") or protein I ("PI"), opacity associated




s variation on their surface exposed regions (26, 45, 46). The antra- %@JUHUM
Inter-strain variations of gonococcal surface conponents have led to
hypot heses regarding tissue specificity at different sites and the
organism s potential for reinfection and continued 10 virulence. In both
synpt omMa ©/A3682 asynptomatic  patients, gonococcal infe@EF®HReVNe been
shown to stinulate increased |evels of anti-gonococcal serum

i mmunogl obul i ns. The peri pheral hunoral response is is predomnately 1gG
(rnostly subclass 1g&), with |lesser amounts of IgMand IgA (13).
Quantitatively, the antibody response s primarily directed agai nst the
pili, Opa proteins and LCS. Local antibodies are present in genital
secretions, but in reduced amobunts 20 (4B), and may be djrected agai nst
different amtogeimne (Y@Pyetls PharatkéSeIlf. sBFRNPY Z5°teMfe Pledom nant
class of aniibogiS§oPIEseatchr iSRG qriLOBS") S (@) SO PYG, (omst Iped g&3) and
not secretory gg ("sl gAﬁ) (7%1.. Ant i hodi gg agnéttL%Sn re present as
vel |, but i3PSPISREF ahbuHIR 19RETS ABsETAFAFNSE piTic Por and Opa.

Al t hough paiieas sohnbBctieel hesth atd gddodinpear aapsideverbkm anti body

response_tq IRy, 0SRCLRL 1 AN aNe eNpocdenore§9eas (0] at=d from patients
w th di sSem nat e I nf ection CéDGI arg r esi stanttggnghoe bactericidal 30
action of rfhal Fefeh SEF AR "W%r)'s F818f VABAETIEBRVAT escent sera (38) _

This serumdgesosbansl phefmty peynpcoemss bexbl dederaniyeeikesafe ("SR'), may
enabl e the Ogﬂ‘é%tgig%ﬁg%aﬁ%ﬁiﬁ% R$Ee8; FPEReht akEreggas alndbarri ers
e (0] 0}

and di ssenihate viat stream. 2 .11H. 2004 WO 01/32692 - 4
PCT/ USOQ/ 297a@ampt’ S uPREEREAE FRIy %P%&Fﬁ%"&r aﬁ‘gnSE%Et’i‘“e econe
phenot ypj cafd yusensetive to killing by NHS or
In both symptomatic and asymptomatic
patients, gonococcal infections have been shown to
stimulate increased levels of anti-gonococcal serum
immunoglobulins. The peripheral humoral response is
15 predominately IgG (mostly subclass IgG3), with lesser
amounts of IgM and Iga (13). Quantitatively, the
antibody response is primarily directed against the
pili, Opa proteins and LOS. Local antibodies are
present in genital secretions, but in reduced amounts
20 (a8), and may be directed against different antigenic
targets than those in serum (27). '?he predgminant
class of antibodies present in secretions is alsc IgG
{mostly IgG3) and not secretory Igh ("sIgA"? (M.
Antibodies against LOS are present as well, but in
.5 lesser amounts than those against pili, Por and Opa.
Although patients infected with N. gonorrhoesae may show
an antibody response o many gonococcal antigens,
N. gonorrhoeae isolated from patients with disseminated
infection (DGI) are resistant to the bactericidal
30 action of normal human serum (*NHS") and of most
convalescent sera (38). This serum-resistant
phenotype, termed stable serum resistance {"SR*), may
enable the organism to evade local defenses, penetrate
mucosal barriers and disseminate via the bloodstream.




serum sensitive {38). These organisns are terned serum sensitive ("SS') or
unstably serumresistant. Such 5 organisns are frequently isolated fro 1112004
wonen with severe manifestations of local inflammation or clinically

evident PID. Acute salpingitis, the pathol ogic counterpart of PID (caused

by SS gdYRb¥RE?)  rarely progresses to bacterenic iIIneE HEOBH4® This 10
suggests that the intense |local inflamuatory response, generated by SS
gonococci, may serve to contain the infection and prevent bacterem a,

al though at the cost of damaging the |ocal tissues. Ss gonococci generate
significantly greater anmounts of the-conplenent derived 15 chenotactic
peptide, CSa, than do SR gonococci (16). This nmay be responsible for the

pol ymor phonucl ear acyte (" a nf | Lory J§sponse t hat
on S8 PR T e o PR et -3t artd IR

i s produced by SS gon Vel Op T €si stant 20
strains of Necgmﬁophle@@aerpznably eFrferidd veohe r b1 bing Hivs NESfaatt i on

i ncreasi ngl yedihf Is%%t;cﬂee(@@ientw@set SrgHAdens road m%nt nfection |
has accel erated . the q EQNF an agﬁﬂégonococcal vacci ne._The prevention of
gonococcal PFRREALHYR, DAPLi cOF aFISF S§&VEFe™ 5’55%%1|€ﬁﬁhons of PID, has
been t hesgoakgefiismsy arenfesquertlyr s.scdagednfromt eonss wistdevel op an

effective aDLizgnacAseak: YBEGhG: NOWRYCEnt DAURLDRED ol agued wi Lh several
difficulties ﬁt 0 .use 1.ndi vi dual Lgace cOMpo ents 36 of the

pat hogen asci-aFQEF‘gRYoFV&GﬁQErﬂ%ﬂaIM\V&EcFﬁ INGHRA® Hetf unsuccessf ul
because of paehblagﬁcgeaunterpammﬁ IRIP. (Pahbedvay ¢3S erodrmmdiden

protecti ve onI LYy a g?g egélﬁht\grt&lghglm%goapqﬁlst raibl.g_s( used to

make the p Fas®v c Por vacci_nation has been 9 J 2004 WO
01/326920- 5“99€§F'SBUF297H9 intense local 1nf1ammatory respcnse,

generated by $5 gonococci, may serve to contain the
infectiorn and prevent bacteremia, although at the cost
of damaging the local tissues. SS gonococci generate
significantly greater amounts of the complement derived
15 chemotactic peptide, CSa, than do SR gonococci (16).
This may be responsible for the polymorphonuclear
leukocyte ("PMN") mediated inflammatory response that

ig produced by SS gonococel.
The develcpment of antibiotic-resistant

20 strains of N. gonorrhoeae, has rendered contxol of this
infection increasingly difficult. The potential teo
undertreat gonococcal infection has accelerated the
need for an anti-gonococcal vaccine. The prevention of
gonococcal infection, particularly the severe

25 complications of PID, has been the goal of many
investigators. Ongoing attempts to develop an
effective anti-gonococcal vaccine, however, have been
plagued with several difficulties.

Attempts to use individual surface components

10 of the pathogen as targets for conventional vaccines
have been unsuccessful because of their zntigenic
variability. Pilus vaccines have been protective only
against infection with the homologous strain (used to
make the pilus vaccine) and Por vaccination has been




unsuccessful even in human experinmental challenge- In addition,

gonorr hoeae express marked phenotypic heterogeneity, typically shlftZHdUlzmﬁ
fromone antigenic formto another at a frequency of >1 in 103 organisns 5
(49, 50) nmaking the surface of this organisma noving target for nobst

vacci newetn/argi es. Al though the vaccine candi dat es haREPPHRIEd anti body
responses, the antibodies and i mune responses produced have not been
broadly protective. in LOS is an inportant virulence determ nant of N
gonorrhoeae. considerabl e evidence supports the role of LOS as a mmjor
target of bactericidal antibody diregted to 'the surface of N gonorrhoeae
(2, 16, 18, 37, 47) . Antibodies to LOS have several inportant is
functions: bactericidal activity, conplenment activation through the

cl assi cal @msﬁd¢ﬁﬁéﬁdweammo&plhmmntquﬁmmystél)chah&EDﬁSGniénactivity

(16). Addi L pnaley, +O%dat-heehe bt domexticpiBabryphtect I ve

gonococcal gen t Rt ional. 20 antib é resgonse to
honol ogous meﬂmoml‘&éﬁ@)ﬁoﬂﬁf‘(@ﬂ) fr‘?ﬁ‘eoﬁﬁn BFSASP&nt i body (

"MAb") 2C7 {39 .ro deiates arlESrdemietet alfi gasancharl i cegdd B3 epi t ope
t hat appears to e e a St i ni ca
i sol at es® of! 499an'§3 cTaq{lfgl?p%g F{%ngac%ckh?rﬁ?ges%%rggg%ﬁ gg:&ﬂ, |lr?§lependent
anti gens. Wegrpetadidmnimssy eracap@ﬁes%rsaqemﬁﬁ%ge hPHé";? égﬁer ally elicit
only a pri nBJa- iy | o dRSROASOe pfbﬁukhdlawt;bodylgesgcmham des are snal
(<10 saccharlde UthS 19 so and wo | d | onal
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bi ocheni calth nogeni c. The use of such
ol i gosacchafeai-esomadaaccpmecanﬁedat es, therefore, is limted in several

reSpeCtlsg- 29JUL 2004 W QL %%GQ%pcréant virulence determinant of

N. gonorrhoeae. Considerable evidence supports the
role of LOS as a major target of bacrericidal antibody
directed to the surface of N. gonorrhoeae (2, 16, 18,
37, 47). Antibodies to LOS have several important

15 functions: bactericidal activirty, complement
activation through the classical or alternative
complement pathways (2), and cpsonic activity (16).
Additionally, LOS has been shown to be the most
effective gonococcal antigen to induce a functional

2p antibody response to homelogous and heterologous
gonococei (51).

The moneclonal antibody ("mab") 2C7 (30},
detects a LOS derived oligosaccharide ("OS") epitope
that appears to be widely conserved and expressed

25 amongst clinical isolates of gonoecocci. Typically,
saccharides are T-cell independent antigens. When
administered alone as immunogens, they generally elicit
only a primary antibody response. In addition,
cligosaccharides are small {<10 saccharide units) (19},

30 and would likely require additiomal biochemical
derivatization to render them immmogenic. The use of
such oligosaccharides as vaccine candidates, therefore,

is limited in several respects.




PCT/ US00/ 29749 I nternal inmage determ nants have been proposed for use in
vacci nes (36) _ By nmeans of mAb technol ogy, a protective antibody (Abld9tol 2004
an epitope of interest on the pathogen can be produced. The s particul ar
anti body (Abl) can be purified and subsequently used as an imrunogen to
elicit gﬂ?%‘?ﬁ” i di otypic antibody (Ab2) which may be aRCriisesed? i mage of
the original epitope on the pathogen. As predicted by the Jerne "network"
theory 1o (23), imunization with an anti-idiotypic antibody (Ab2) that
is directed against antigen conbining sites of primary antibody (Abl), may
elicit a hunoral inmmune response specéfic for the nom nal antigen. The
resulting anti-anti-idi otypi c antibody (or Ab3) should 15 react with the
original primary anti

? | f_ the epfie?ar ant i eﬁ i s an ol i gosacchari de
(and therefore ~expectBHETR T AERgs & 1Pﬁ88§ ARt PFHhune response),
then i rrrrunig'm;bj:@aed/i fbr Abfe (ithergrairsEs @§ui- vaBenmyanayof ezit a T-cell

dependent respons ?_;0 itp %@ﬁ daqu%at(gglsh% a0 &dspd di ot ope of

mAb 2C7 eI|C|ts ant es in mc% abltsthat together with
conpl enent @f elnBAEEET | ¢F e RATRRGARE eaﬁaoflﬁ‘é? serthff from ani nal s
I muni zeg Whihe 1dabbaandh=ishdyt yqnla}aniarbmxéypalriﬁléa su@ports

OPSONOPNAGORY) gL el P U NS Admndden 35 315010%88 sfiown { hat

synthetic Pe nom nal ant i gen throug nding to a
speci fic anﬂtcﬂ-‘g&ﬁyp?d? r%‘f’e‘éP‘bb (t%)né‘mlﬁé’l may: PGeR” 13FeEPEb ¥PIIE t an
i mrune resmsaa@garminameplmpalon Imeapiahegesi29, 24, 54). The need

exists for an agent etcp‘i:ly th%v%% wQb+ ggg a;r‘ll@@o{_%rget ed to the

prevention of gonoc sa p| n%v ectlon at may be associ at ed
with debél i t%ﬁh-nglméiﬂeﬁ@ﬂlt“ﬁéi 2 yﬁ’é’ltﬂ 12119tmy¢ .ﬂBHbc’dY

(aAb2) that is directed against antigen combining sites
of primary antibody (Abl), may elicit a humoral immune
response specific for the nominal antigen. The
resulting anti-anti-idiotypic antibody {or Ab3) should

15 react with the original primary antigen. If the
primary antigen is an oligosaccharide (and therefore
expected to give a T-cell independent immune response),
then immunization with AbZ (the protein equivalent) may
elicit a T-cell dependent response.

20 It has been demconstrated that an anti-
idiotope of mAb 2C7 elicits anti-LOS antibodies in mice
and rabbits that together with complement are
bactericidal for gonococeci, and that serum from animals
immunized with this anti-idiotypic antibody also

25 supports opsoncphagocytosis by human PMNs {20).

It has alsc been shown that synthetic
peptides which mimic a nmominal antigen through binding
to a specific antibody directed to the nominal antigen
can also elicit an immune response against the nominal

30 antigen (2%, 24, 54}.

The need exists for an agent useful for the
prevention c¢f gonorrhea targeted to the prevention of

gonococcal salpingitis, an infection that may be
associated with debilitating and chronic pelvic pain,




WO 01/ 32692 PCT/ USOaa9749 infertility and ectopic pregnancy (42) - Anot her
i nportant objective is to prevent transnission of the organismfromahJil 200t
i nfected but asynptonmatic host to an otherw se i mmune sexual consort. This
is inmportant s because a substantial fraction of all cases of gonorrhea in
bot h mewa#id2éginen are asynptomatic, and asynptonmati calPEJ/USA¥E4%d,
sexual |y active persons are probably the major source of npbst new

i nfections. Accordingly, a gonococcal vaccine that only attenuates to the
severity of synptomatic gonorrhea could result in a higher ratio of
asynptomati c/ synptomati c cases and ass a result, such a vaccine m ght
pronote the spread of gonorrhea, unless it also prevents transm ssion (41).
SUMVARY OF THE | NVENTION is The present inveigé'zon g‘gggﬁggl y sol ves the
probl ens r efrframsd ¢ YaBBd et BRI ORTEERG pEptide "ni m'cs of wi dely conserved
ol i gosacchajfls repid epgecoival igonropreveas wrikpkmdseifdt ofr E88nt in human
bl ood group ant.igens. Al so, ' r s%l&@,q,gtfi@r n2gcpreddai ng the

pepti de mi Iﬂr(%a’ﬁt%fb&%ioﬁgaf*oq? |es/tl'eq§|a%\}%n% on_The peptide mipics according to
this inverittonrarss doetne Sexwet RSISATd cdRPSsiPtl SRS 1 or  the prophyl axi s

of N. 90;0%4% i f Rl 9RE1 2 2 5F BRItHor] BESGRIPEREsOPLTHE DRAW NGS Fi gure

1 shows a stern bl ot g)nahysi ) ggdt&%erpi %%gq{ teMatAe’ wagE. coli

cl ones. Th@%’b%i:ﬂh otp MBI $TIones P1- EIEQ #%_E | D NOS: 1-7) were

grown in lddsmpdieacionrildyningediosd g/ iYeidqyAY, $HEN 236 i nduced to

express fusi ocrrbaqu@ QIS maBast sbhdde | IS atia denonresitiging.he clones were
oaded onto "1

0, _ .
DL oPal e S A o BTSSR PR Sy L) ARl (he
10 the severity of symptomatic gonorrhea could result in a
higher ratio of asymptomatic/symptomatic cases and as a
result, such a vaccine might promote the spread of
gonorrhea, unless it also prevents transmission (41} .

SUMMARY OF THE INVENTION

15 The present invention generally solves th?
problems referred to above by providing peptide mimics
of widely conserved oligosaccharide epitopes of
N. gonorrhoeae which are not present in human blocd
group antigens. Also provided are methods for

20 producing the peptide mimics according to this
impvention.

The peptide mimics according to this
invention are useful in methods and compesitions for
the prophylaxis of N. gonorrhoeae infections.

BRIEF DESCRIPTION OF THE DRAWINGS

25

Figure 1 shows a Western blot analysis of the

binding of mab 2C7 to E. coli clones. The seven unique

E. coli clones (PEP1-PEP7) [SEQ ID NOS:1-7)} were grown

in IMC media containing 100 pg/ml ampicillin, and then

30 induced to eXpress fusion protgins. Bacterial lysates
from each of the clones were prepared and loaded ont?

14% SDS-PACE gels. After electrophoresis, the proteins




- 8 were transferred to I mobilon PVDF transfer nenbranes using a Bjngr?d
el ectrophoretic transfer apparatus (Biorad, Hercules CA). The nenbra JUI 710
were probed with mAb 2C7 (A) or anti-thioredoxin antibody (B). A5

negative clone that did not bind mAb 2C7 was used as a control [SEQ ID

NO 9] . WiQUIRg62 shows the peptide minic sequences deri WEd/YS00RATMOe seven
E.coli clones that bind to mAb 2C7 10 Figure 3 shows FACS anal ysis of mAb
2C7 binding to E.coli clones expressing peptide mmc fusions. E. cols
clones were grown in IMC nedia containing 100 Mg/ anpicillin, and then

I nduced to express fusion proteins. .The bacterial cells were is fixed with
It parafornmal dehyde before staining with mAb 2C7, foll owed by

FI TC-conjugated anti-nmouse 1gG A negative clone that did not bind mAb 2C7
was used aswerecbRersfefsEd) t© NodjilahdVREnbsansepumeneranesoi | cl ones

represents ﬁEfn@EQIEibfédeé%@ﬁB hot S tt)tath@Q iﬁﬁa?&@b@: ations that bind
to mAb 2C7 c troI t he nunber areg%?lgms shows t he

d
per cent age ?%igg g ‘T”f%u l?‘ist poﬂﬂeatWeS#rFFSFa'l"eﬁ 59 Figure
4 shows i nhmkipt 200 tﬁ) neh 2B7i i i regicx@m taotnbﬁdby(m cokl cl ones

expressi pg %%aw@ f&férwscﬂéa S@ia rfdd@rﬂ‘i%d groVRad Nyt Lpdi a

cont ai ni ng ? r% then i nduced to express fusion
proteins. B CEFQ ubat ed with mdb 2C7 for 30 nin. before
| oadi ng onto LOS Coatmibnpieat2$hcﬁvs3ahhegﬁpit\iéech®nnéct#l@d;'ud!hdeﬁlot bi nd mAb

2C7 was use 1 d r sent ans from at
oAy Sﬁqgﬁupﬁcate ] | “.%3191 1008 50203 TBRLESED  mils

| east 2 exper| rrent PEP1 cl ones showed the nmaxi num
i nhibition37m\b 2C7 binding to LOS (66$) [SEQ ID NO 1]. PEP7, PEP3,
PEP4, PEP2, PEPG andrigurel 3 dhABOFACS analysis of mab 2C7

binding to E.coli clones expressing peptide mimic
fusions. E. coli clones were grown in IMC media
containing 100 pg/ml ampicillin, and then induced to
express fusion proteins. The bacterial cells were
i5 fixed with 1% paraformaldehyde before staining with mab
207, followed by FITC-conjugated anti-mousze IgG. A
negative clone that did not bind mab 2C7 was used as a
control [SEQ ID NO:92]. The number below the E. coli
clones represents the median fluorescent intensity in
20 the populations that bind to mAb 2C7 compared to the
control; the number in parenthesis shows the percentage
of the rells in the population (total population =
100%) .
Figure 4 shows inhibition of mAb 2C7 binding
25 to LOS by E. coli clones expressing peptide fusions.
E. coli clones were grown in IMC media containing 100
pg/ml ampicillin, and then induced to express fusion
proteins. E. coli cells were incubated with mAb 2C7

for 30 min. before loading onto LOS coated plates. &
30 negative clone that did not bind mAb 2C7 was used as a
control (SEQ ID NO:5]. The data represent means from
at least 2 experiments (duplicate wells). PEP1 clones
showed the maximum inhibition of maAb 2C7 binding to LOS
{(66%) [SEQ ID NO:1]. PEP7, PEP3, PEP4, PEP2, PEP6, and




WO 01/32692 - 9 PCT/USOQ 29749 PEPS showed respective decreases in 29 Jul 1004
inhibition of binding [SEQID NCS:7, 3, 4, 2, G and 5, respectively]
Figure 5 shows inhibition of mAd 2C7 binding to LOS by a peptide
conprising the consensus sequence s (DE GLF) {SEQ I D NO 8L§ The data
represeWO NP2 SE from 3 experinments (duplicate wells) PCTSMAIHE pEPL

I nhi bited the binding of mdb 2C7 to LOS in a dose responsive nanner.
Figure 6 shows binding of mAb 2C7 to the i0 nultiple antigen peptide
("MAPNn) MAPL1. Figure 7 shows inhibition of mAb 2C7 binding to LOCS by

mul tiple antigen peptides. Figure 8 shows octa-MAPI -i nduced 1gG anti-LGOS
anti body responses in mce. (A Eight mce received a is dose of 50 g of
Ccta- MAP1 enulsified in Freund' s adjuvant on day. 0 and a afl n on day 21. (B)
Four mice RER® Shewed zié%ismﬁqqi‘ﬁjﬂﬁFF@ésEBSlﬁsléhb%%‘H‘?rbg’ control. Mce
were i lrmunigﬁgﬂy(,%)h[g};@hm Wwoeund'ss adj avasat ahq) s, orespeaminellyi ed oct a- MAP
control peptide as. 20 _negat.i ve cont FLEULEr l5 anti-LOS
antibody responses im&FEi Ciwzse&n%&%gaf’aGbgnt i - Ezcéﬁ%%dt%% y responses
(mean SE) @ eLahduy 4 opeptidericwpdigdngdthg CARPRRFYS tHAVSEAS bited no
responseé. ﬁﬁ F{%}Qﬁ"feléﬁQSf@"ﬁOJQG aRtie- BEBzankphadynt responsEE i n responder
m ce only. +Dbody response was .defined ﬁﬁi I)QGeggéiﬁ %l{ﬁean SE)
greater thafrom. 3 SFRETIARL o' HRIEAESEFT A&’ rgG ant i - evels). Mce
wer e i muni zegh m ¢ &d ha- bR} ing |ISmAEr @¢AdTe 28Sadpudad®sal one or

unrel ated oct a- VA i?g%&%ep_ept ide. Elicited 1gG anti-LOS antibody | evels

were pl ott e 24 unction of concentrati on_ov i i e 11 shows | gM
ant i EOS ant i body Figure 6 shows binding Of WAD e J

2o multiple antigen peptide ("MAP") MAPl.

Figure 7 shows inhibition of mab 2C7 binding
to LOS by multiple antigeﬁ peptides.

Figuxe B8 shows octa-MAP1~induced IgG anti-LOS
antibody responses in mice. (A) Eight mice received a

15 dose of 50 ug of Ocrta-MAFl emulsified in Freund's
adjuvant on day @ and again on day 21. (B) Four mice
were immunized with purified LOS as a positive control.
Mice were immunized with either Freund's adjuvant {(C)
or an unrelated octa-MAP control peptide (D) as

20 negative controls.

Figure 9 shows IgG anti-LOS antibody
responses in all immunized mice. IgG anti-LOS antibedy
responses (mean + SE) are shown for all mice (including
apimals that exhibited no response) .

25 Figure 10 shows IgG anti~LOS antibody
responses in responder mice only. Antibody response
was defined as IgG anti-LOS (mean = SE) greatex than

0.4 pg/ml (4 fold above baseline IgG anti-LOS levels).
Mice were immunized with Octa-MAP1, LOS, Freund's
30 adijuvant alone or unrelated octa-MAF comtrol peptide.
Elicitred IgG anti-LOS antibody levels were plotted as a
function of concentration over time.
Figure 11 shows IgM anti-I10S antibody

responses in responder mice only. Mice were immunized




responses in responder mce only. Mce were imunized 2 9 Jul 2004 WO 01
/3269 2 PCTIUS00/ 29749 - 10 wth Octa-MAPlI, LGOS, Freund' s adjuvant @ ong 2004
or unrelated octa-MAP control peptide.. Elicited 1gG anti- LOS anti body

| evel s%rf@iﬂy?tted as a function of concentration over tjme. 5 Fi gure 12
shows suPY of gonorrhoeae strain 15253 and its | gt SHUPERTPoc7

epi tope negative) exposed to nouse i Mmune serum (675 [100 y1 of serumin
150 Al total reaction volune] plus added human conpl enent from nor mal

human donor serum[giving a io final human conpl enment concentration of 17%
by wvolune]) . A bactericidal assay wds-performed using (A) mAb 2C7 nice
agai nst strain 15253 (posi tive control) and strain 15253 | gtG (negative

control) ( 5 otal volunme of 15
reaction m X ur gc?c@émpt L%Ol%%cﬂ%c}aodpds‘%ﬁiﬁ %lLJT% g% and no killing of
strain 15233nehakeq B)CW*"%’I copptisl RRRUIEY-poslisited ASGsenssra, nmean
concentr at ir@jg ,ﬁftitgﬁ}armével;@swéﬂ@Med)als @ Wuhckaohedsto kill either

strain. (C Serumt ken from S|ng nmouse 20 i muni zed with Cct a- MAPI
(cont ai ni nGFBGH* 19t 9956 WFr -LOS anti body, pool ed from bl eeds taken
bet ween s weeks 7- 11) I‘Strmxmdlgz%okﬂmnngu(a&%cefummtﬁc@hest rain 15253,

wher eas st rs@rrsﬁfﬁ&%%slzgta%dsw ygésfrmzl.a»ht ((@C') 2 &wpreak]% atho@a single

nouse i mmuni zed vge LGOS containin 6 %\Rg m; off X ant,i - LOS
ant i bodi es FFFRIRd S r"lﬁﬁsl?l & n?a?%ﬂ“ Qe \Bekd P51 FFTU8R0MRd no
ki lling of 180r ailn k8283 Hekf@¥%suvelved)) Eng stddednhums2s3 19t G (133%

survival ) e Cﬁ-dﬂ%%&?%ﬁ%&h d tge\f%npwggawk.?fat igens (E)

Freund' s ag ant al one 30_or unr el at oct pepti de did
not ki I3° FPI?@T hymag ompl gie tl?"‘(’:?ﬁﬂtr]ats‘-q%& u&gé e Conpl enent source
wi t hout antiohathe]()137 AO%ectdrfidal assay was performed using (3)

mAb 2C7 mice against strain 15253 (pesitive control)
and strain 15253 lgtG (negative contrel) (4}. 25 pg/ml
of mAb 2C7 (100 pl in 150 pl of total volume of

15 reaction mixture) mediated 100% killing of strain
15253, and no killing of strain 15253 lgcG. (B) Normal
mouse serum (pool of 20 mouse sera, mean concentration
of IgC anti-LOS antibody, 0.1 pg/ml) failed to kill
either strain. (C) Serum taken from a2 single mouse

20 immunized with Octa-MAP1 {(containing 5.05 pg/ml of IgG
anti-LOS antibedy, pooled from bleeds taken between
weeks 7-11) showed 92% killing (8% survival) of strain
15253, whereas strain 15253 IgtG survived fully. (D)
Serum taken from a single mouse immunized with LOS

25 (containing 21.98 pg/ml of IgG anti-ILOS antibodies,
pooled from bleeds taken between weeks 7-11) showed no
killing of strain 15253 (179% survival) and strain
15253 lgtG (133% survival). Single mice immunized with
negative contxol antigens (E) Freund's adjuvant alone

1g or (F) unrelated octa-MAP control peptide did not kill
either strain. PFigure 12 controls included the

Complement source without antibody (137.9% + 1.0%




WO 0] 132692 PC fUS00/ 29749 - 11 survival (no killing) for strain 15253,

and 132.5%f 14.3 s survival (no killing) for the IgtG nutant of 152%8)J1{ 2004
Figure 13 shows a plot of 1gG anti-LOS s anti body concentrati on versus

killing of N. gonorrhoeae strain 15253. 1gG anti-LOS antibody |evels from
each OWWAE ni ce i muni zed with Octa- MAPL are pl ot t 88 VY¥P24Y4% per cent
bacterial killing. Mouse sera containing 1.38, 2.50 and 5.05 g/m of

anti-LOS 10 anti bodi es showed 31, 74 and 92 % killing respectively of

strain 15253. Killing by mAb 2C7 is shown at 5 separate LOS anti body
concentrations as a positive controll -DETAI LED DESCRI PTI ON OF THE

| NVENTI ON 15 Definitions As used herein, an "antibody" is an intact

i mmunogl obul i n nol ecul e conprising two each of inmunoglobulin |ight and
heavy chai parvAeedr dinegkyllimght ifeedsesainck 83 | rﬁ%tléhnﬁﬁo‘fgl obul'i ns of

types 1gA 209G | QE. ;19D - L tRs sybtyPesadtheseof), wherein
the Iight &ﬁa?ﬁé%%?wgﬁgli Oﬁ%%ﬁ%%%?i%gnay be élof types kappa or | anbda. As
used herei n525®dnocl onal anti bodi es” are nonospecific antibodi es produced

initially by a singl @igdbeClongals anpllbedyif dy@i agt£el®S As used herein,
"i mmunopr ophyl actj cal | effective” a 8. a0k | jit VabRokPEYES= 1 N a nor mal
i ndi vi dgal 28R n§°Pé§B5ﬁ%%ﬁ%ﬁﬂy Fgggngi%%gggoteci %@iﬁ atient for some
period of EtmeiradHzsst 389, aRfendOEhIBEELPAYetBYBhS XY TR 2004 WO

01/ 32692 PQE'U%E@&?%&%% imidnized with Octa-MAPl are plotted

versus percent bacterial killing. Mouse sera
containing 1.38, 2.50 and 5.05 pg/ml of anti-LOS

10 antibodiéé showed 31, 74 and 92 % killing respectively
of strain 15253, Killing by mAb 2C7 is shown at 5
separate LOS antibody concentrations as a positive

control.

DETAILED DESCRIPTION OF THE INVENTION

15 Definiticns

As used herein, an "antibedy" is an intact
immunoglobulin molecule comprising two each of
immmoglobulin light and heavy chains. Accordingly,
anﬁibodies jpclude intact immunoglobulins of types Iga,

20 IgG, IgE, IgD, IgM {(as well as subtypes thereof),
wherein the light chains of the immunoglobulin may be
of types kappa or lambda.

As used herein, "monoclonal antibodies" are
monospecific antibodies produced initially by a single

-5 clone of antibedy forming cells.

As used herein, » i mmunoprophylactically
effective" means the ability to induce in a normal
individual an immne response sufficient to protect
said patient for some period of time- against

30 N. gonorrhoeae infection.



As used herein, "peptide" neans a linear or «cyclic chain of am no acids,
usually at least 4 and Iless than 50 am no acids in length. As used hEfeiln,00k
"peptide mmc" neans a s peptide which exhibits an i mmunol ogi cal anti body
bi ndi n o) ¥ simlar to that of a known epitope. PEPTIDE MM CS AND

e R CEPOE Spos T1 e AND VETHADS AGCOH! N 70 Tr1 ECTRISMGHBN The
present invention is directed to peptide 10 mmcs that inmunospecifically
react with an antibody directed to a conserved oligosaccharide epitope of

N. gonorrhoeae, which oligosaccharide epitope is not present in human

bl ood group antigens. Such peptide “ntfics can be used in a manner sinilar

to the anti is idiotypic antibodi es described, for exanple in United

States patents 5, 476a%484saRdnL6,099, 83 eéf)i)é@.. ,jlé}g_i_&(r:%olrl_ajgd_?e%p rein by

ref erence), aaﬁa surrogate antigen t Iclt a ependent i mrune
response dgdidst AR PHodRLBRarFIESepPFRPEL HIAN L qfstord foshe. 20 The
pepti de m rliessrenhape Sadaminst aredst On Lendglect ed i ndi viduals to induce a

speci fic inmune resggnﬁgegiﬁggggg agﬁég§%9éﬂﬁﬁ%%ggp%ktor %gisns or cells
e n. o S

bearing said oligosaccharide anfigén. an 1 nmune nse can be

i munopriopPFPEiEE: YRACEhEXaRPEES 2R IBmupekogicado@ntifiasent an i nfection
shoul d t he biedipigeprofbbeexpasedrt Dot £ifa QOGO AGRIwOlGtigHr or cel |'s
bearing said oligosaccharide antigen. A random peptide library nay be

screened based on ant izhedy¥nki RIMIGSSRRE! Lreit Ypéd fyder to 30 identify
candi dat e peg@mﬂesmmm@mmﬂ%w@lm 6 S¥ el SRRERG TR known to
those of skill in the art. n one approach, a random pep | brary
expressed on E. col Thé|pgesdnr nhyveet iaedid alirdestidd t Pepigrdes that 2 9 J
UL 2004 mﬂiﬂiégzéﬁgt'iﬂﬁhnospecifically react with an antibody
directed to a conserved oligosaccharide epitope of
N. gonorrhoeae, which oligosaccharide epitope is not
present in human blood group antigens. Such peptide
mimics can be used in a manner similar to the anti-
15 idiotypic antibodies described, for example in United
States patents 5,476,784 and 6,099,839 {(both
incorporated herein by reference), as a surrogate
antigen to elicit a T cell-dependent immune response
against an oligosaccharide epitope of N. gonoxrrhoeae.
20 The peptide mimic may be administered to
uninfected individuals to induce a specific immme
response directed against gonococcal organisms or cells
bearing said oligosaccharide antigen. Such an immune
responée can be immunoprophylactic in character, in
25 that it would prevent an infection should the recipient
be exposed to the gonococcal organism or cells bearing
said oligosaccharide antigen.
A random peptide library may be screened
based on antibody binding specificity in order to
20 identify candidate peptide mimics. The-technology for
such screening is known to those of skill in the art.
In one approach, a random peptide library expressed on

E. coli flagella may be used to identify peptides that




PCTI1 US00129749 bind to a conserved cligosaccharide epitope of N. ?
gonorrhoeae, which oligosaccharide epitope is not present in human blé%ﬂﬂ‘mm

group anti
identify c

gens. For exanple, binding to rnAb 2C7 may be assayed
andi date 5 peptide mi mcs. Binding maybe characterized

west er WOMIA9g, flow cytometric analysis or conpeti tiCIAVYYHH
mAb 2C7 to LOS by solid- phase ELI SA. Anti body nodeling may al so be used to
define 1o an immunogenic site in the conplenentarity determ ning

(CDRs) of

Such analy
confornmati
pepti de m
identified
known in t

an anti - idiotope corresponding to the epitope of int
sis may yield information-about the three-di nmensional
on of the inmmunogenic site that is useful in the desig

to

by
ndi ng of

regi ons
erest.

n of a as

m c of the i munogenic site once a s§§0|f|c eptide mmec is

biadd toegquenBsaTVEd AbYSPRFIHFICSd S
Re @lchor2eRlelade GhﬂbﬁSoDﬁQbéﬂduhdmadEDépﬁme@etmsehbcit
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20 a

greater immuné response thrgyg Ehe us%uﬁj gten%or Eggmggg of adjuvants,

l'i nking t heTFEFPtdé FFier ern, usin | e antigen
pept i de ponglingy toheAbe BE? dBaXi h?caﬁﬁb?dcéﬁpllé’ﬁé’ﬁtlfb’r Gtaé‘ ?1 6\? t hr ough

ot her t %Q t}[ﬁ'&@‘tﬂﬂlhﬂcbhe tgihdlgé MaNe, weﬂmmentq:ﬁaraﬁabgu; I cal ot
conposi ti ofs” 0 ..S_invention are ed for immunization
of humans WEER<GTh PoﬁéﬁpﬁdeggoTy5¥ %W%Qéfy %#%1 q%fégsn1 m.cs of the
present i n¢enipletsd tiickl fow bsudpeades TMFP 2 &9 TS HY 7826 ution for
therapeutigpgg u§§35AThe pharmaceutical conpositions may alternatively be
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their pres
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30

regions (CDRs) of an anti-idiotope corresponding to the
epitope of interest. Such analysis may yield
jnformation about the three-dimensional conformation of
the immnogenic site that is useful in the deesign of 2
peptide mimic of the immunogenic site.

Once a specific peptide mimic is identified
and sequenced, it may be produced symthetically by
methods known in the art. -

Peptide mimics may also be modified to elicat
a greater ilmmune response through the use of haptens,
the use of adjuvants, linking the peptide mimic to a
carrier protein, using a multiple antigen peptide,
coupling the peptide mimic to a complement protein or
through other methods known in the art.

‘The preferred pharmaceutical compositions of
this invention are similar to those used for
immunization of humans with other peptides. Typically,
the peptide mimics of the present invention will be
sugpended in a sterile saline solurion for therapeutic
uses. The pharmaceutical compositions may
alternatively be formulated to control release of the
active ingredients or to prelong their presence in a
patient's system. Numerous guitable drug delivery
systems are known and include, e.g., implantable drug




WD 01/32692 - 14 PCTIUS00129749 rel ease systens, hydrogels,
hydr oxynet hyl cel | ul ose, nicrocapsul es, |iposones, nicroenul sions, 79 Jut 1004
m crospheres, and the like. The pharmaceutical compositions of this 5

i nventi e admi ni stered by any suitable nmeans su rally,
98 T3t FeRioth

I nt ranas ubcut aneously, intranmuscularly, intrave
intra-arterially, or parenterally. Odinarily, intravenous (i.v.) or
parenteral administration will be preferred. 10 It will be apparent to
those of ordinary skill in the art that the inmmunoprophylactically

effective amount of peptide mimcs of Yhis invention wll depend. inter
alia, upon the admnistration schedule, the unit dose of peptide mmc

adm ni stere enkhenPEPLLEE MThE ol SneAY T SLRT j nconbination
wi t h ot her ?ﬁ%%gggt% Cc aeér%r'lt.s? tﬁ% "ﬁsm%% °§¥$’3¢ us an _1hel§%tclﬁ of the
patient, thBitheFapsyties. AaPPIPRSs offifFecpaprieRs nih T hheaFe®ter ed and
the judgneghgothkheikieeati ng physician 20 In order that this invention may

be better understood,.,th ] X . ef. farth. These
exanpl es are for pur pgggssg%%%?fvﬁsﬁ%aﬁi %%Réﬁ%?{g%l%défar%&n%t to be
construet asnvenfipPRgmENebscaguinistaried PrvenYi St hynSidifer. 25

EXAMPLES | . hdgntif bealllon oht £henag ihhabubbaodgediesly des that Specifically
ibrary (1 iohEFONERCCIa0 Eoy F ARSI RARE febht i et s odl Mobs (12-
Hers) of rpadentscgldiice ORdinersf 4da8raverougofd .V The®®DNA encoding this
library of pgpthélesailsabnssisesatiddivill be preferred.
10 It will be apparent to those of ordinary
skill in the art that the immunoprophylactically
effective amount of peptide mimics of this invention
will depend, inter zlia, upon the administration
schedule, the unit dose of peptide mimic administered,
15 whether the peptide mimic is administered in
combination with other therapeutic agents, the immune
status and health of the patient, the therapeutic
activity of the peptide mimic administered and the
judgment of the treating physician.
20 In order that this invention may be better
understood, the following examples are set foxrth.
These examples are for purposes of illustration only,
and are not to be construed as limiting the scope of

the invention in any manner.
25 EXAMPLES

I. Identificaticn of Clones that Encode
Peptides that Specifically Bind to mAb 2C7

A. Random peptide display
A FliTrx™ random peptide library (Invitrogen,
10 cCarlsbad CA} was used to express peptides (12-mers) of

random segquence on the surface of E. coli. The DNA
encoding this library of peptides is inserted within




2 9 JUL 2004 WO 01132692 PCT/ 0900/ 29749 - 15 the gene encoding the aﬁgiﬁEZW&
| oop of thioredoxin which is itself inserted into the nonessenti al Y

of the flagellin gene. Expression of the peptide fusion is controlled by
t he bacteriophage | anbda major leftward 5 pronoter (PL) in the vector

pFli Trx(Wwepisdem t his system PL is induced by the addi tricanisedr2zd7ay pt ophan.
When induced, the fusion protein is exported and assenbled into flagella
on the bacterial cell surface, allowing for the display of the peptide. 10
B. Screening of peptides that bind to mAb 2C7 The FliTrx(tnm) peptide
library (1.77 x 10 primary clones) wasiggeown Overnight in I MC nmedium (0.2%
w v casam no acid, .0.5%wv gI ucose 42 mM Na2HPO4, 22 M KH2PO4, 8-5 mM
NaCl, 18.7 mM NH4d  and 1pM 2) is contalnln 100 g/m anpicillin, at
25C. The exppres8fbf SFc?didiD hﬁeﬁFFH%% Ggé&rBQD§GE|HBlEh t rypt ophan
to a final CQQCEﬂkéBfIDﬂi\s&ftelﬂﬁngbnthe&wheﬁéﬁzt&lﬂlt Hegivascgrewa at 25C for
6 h. The ind - gbg l€ on Ilbgar S t@?%;EnC bated with a 2C7 20
mAb- coat ed p ?% 1 d%?rﬁ t&F1°H |nc Sation. t h& - pPat 85was washed 5
times with |mmllmdclanttdxmbﬁgtm@ovwwlaaﬂaﬁacmnpn amfitwegd- net hyl
nmannosi des Bobfofer €B)) 1WetRe ehetiast lgmm%ﬂa’m c2h shearipge&h, by
conpetition ﬁmtl1 puruue% angrtg di fr oﬁgal straln 15253 (the
mAb 2C7 epltdpé |snknomm be ‘%ré§?e8 i A 152 and then grown
over ni ght atln@EK?d#ﬁthﬁ ﬁuﬂ9°hlPrht¢EMWRF(ﬁxaﬂﬂﬂﬂdngndbeaﬁamElEdalI wer e

el uted and %&a&hgbawéyrf@ls@amo sAeifdce). aYa W ngl ucose, 42
rnM Na2HPCﬂ 22 8 5 .30 WNIN?Cl 18.7 MM NHgCl, 1 tnM wgCl2, and
1.5% agar) Bﬁ/ﬁFeaﬁﬁ?%& $in at 25C. Individual bacterial

col oni es were chpsen to assay binding to mAb 2C7 by western blot (a
hybridong, cel | lige sef@lihifly of peptides that bind to mab 2C7

The FliTrx™ peptide library (1.77 x 10°

primary clones} was grown overnight in IMC medium (0.2%
w/v casamine acid, 0.5% w/v glucose, 42 mM Na,HPO,, 22
mM KH,PO,, 8.5 mM NaCl, 18.7 mM NH4Cl and 1mM MgClj)

15 containing 100 pg/ml ampicillin, at 25°C. The
expression of fusion peptides was induced by adding L-
tryptophan to a final concentration of 100 pg/ml, and
the culture was grown at 25°C for 6 h. The induced
peptide fusion library was then incubated with a 2C7

20 mAb-coated plate (20 pg/ml). After 1 h incubation, the
plate was washed 5 times with IMC medium containing 100
po/ml ampicillin and 1% o-methyl mannoside. Bound E.
coli were eluted by mechanical shearing or by
competition with purified LOS prepared from gonococcal

25 strain 15253 (the mAb 2C7 epitope is known to be
expressed in strain 15253), and then grown overnight at
25°C. After the fifth round of panning, bound E. ceoli
were eluted and plated on RMG agar (2% w/v casamino
acid, 0.5% w/v gluccse, 42 uM NaHPO,, 22 mM KH,PO4, 8.5

30 mM NaCl, 18.7 mM NH,CI, 1 mM MgCl,, and 1.5% agar)
containing 100 pg/ml ampicillin at 25°C. Individual
bacterial colonies were chosen to assay binding to mab
2C7 by western blot (a2 hybridoma cell line secreting




2 9J UL 2004 W01/ 32692 PCT/ US00129749 - 16 mAb 2C7 is deposited\Mf§UULzm4
the Anerican Type Culture Collection ["ATCC'] and is assigned ATCC
accession nunber HE-11859). The library was subjected to 5 rounds of 5
positive selection with mAb 2C7 coated on a 60 aim tissue culture plate or
subj ect @O dw324®gat i ve selection for 1 h wth irrel evant POEBSEEsmYE, St.
Louis, MO first, before proceeding to 5 rounds of positive selection
with mAb 2C7 10 One hundred-seven col onies were randomy chosen and
screened by western blot for the ability to bind mAb 2C7. Fourteen cl ones
were identified that bound to mAb 2C7:¢ Pl asm d DNA was then prepared from
the positive clones and sequenced using prinmers that 15 bind to regions
that are located at the 5 and 3 flanks of the inserted peptide's
nucl eoti de SB&uéice. 15 SEPOFikRRgHELR| Bhe sSARRFkcan sfng i@H L shown in
Ei gur FfS 1| an12 €eBhEQr O "NPBchy 7bnﬁCisF£§3|é\i ﬂé&{j@tcfd: %cﬁi@s}‘i&ﬁﬁlgg Pg}Simt ive

. calf clones. wer . vernight in medi a cont ai ni ng p
anpicillin,nﬁwﬁfgtﬁmgﬁgggﬁgn i nduced to express the peptide fusions for 6
h. E. coli cells were Thiexddbwrl 0925% phjed vrdratolehymmndm dafce for 10 nin.

Ali quot s Of 2Q0+RiveOlselte@d 0R5wOE HAPAS MBeYeESa i brla 20qx g for 10 min.
Super nat ant s ,vverg %&ﬁ_gg&%eda d ets were resuspended in bl ocking

and pel |l et
buffer (1 MCEAEEH i RY2ES08* pTrd =arpT 19 17582 VSRR TSP i | k, 150
MM NaCl andoi%latnetibyl imeshesade)Igeht 6igmy b, 2130 MAIspensi ons wer e
| ncubat ed atfﬁ;@,f%fégenbeo@s;aig? S ANEQGhA 20Q05 G ST 10 min,

Pellets were @/ashed w,tp 100 it washi ng buffer (1 MC nmedi a cont ai ni ng
100pg/ M anfEePFFHRZald ™'t ™4°néthyl mannosi de) and t hen

10 One hundred-seven colonies were randomly

chosen and screened by western blot for the ability to
bind mAb 2C7. Fourteen clones were identified that
bound to maAb 2C7. Plasmid DNA was then prepared from
the positive clones and segquenced using primers that -

15 bind to regions that are located at the 5' and 3
£lanks of the inserted peptide's nuclectide seguence.
Seven unique clones were identified, as shown in
Figures 1 and 2 [SEQ ID NOS:1-7].

C. Flow cyvtometric analyses

20 Positive E. coli clones were grown overnight
in IMC media containing 100 pg/ml ampicillin, ‘at 25°C
and then induced to express the peptide fusions for 6
h. E. coll cells were fixed with 0.5% paraformaldehyde
on ice for 10 min. Aliguots of 200-pl of fixed

25 organisms were spun at 2000 x g for 10 wmin.
Supernatants were discarded, and pellets were
resuspended in blocking buffer (IMC media containing
100 pg/ml ampicillin, 1% nonfat dry milk, 150 mM NaCl
and 1% o-methyl mannoside) containing mab 2C7.

30 Suspensions were incubated at 37°C for 30 min before
spinning at 2000 x g for 10 win. Pellets were washed
with 100 ul of washing buffexr {IMC media containing
100pg/ml ampicillin and 1% a-methyl manncside) and then




29 JUL 2U 4 WD 01/32692 PCT/USQO129749 - 17 resuspended in 100 | of

bl ocki ng buffer containing FITC conjugated anti-nouse |gG (Sigma, 9 JUL 200
Louis, MJ). The mxtures were incubated at 37C for 30 min before spinning
at 2000 x g for 10 mn. Supernatants were 5 renoved, and pellets washed in
100 pl wowsdng buffer before resuspension in 1 m oPCPERSH/ZNME
suspensions were analyzed on a FACS using Cell Quest software (Becton

Di cki nson, Franklin Lakes NJ). A negative clone that did not bind mAb 2C7
was used as a control. 10 The binding of E. coli cells to mAb 2C7 was
observed to increase fromE. coli clame. PEPS, PEP4, PEP6, PEPS, PEP2, PEP7
to PEP 1 (according to nedian fluorescent intensity, "MFI") [SEQ I D NCS: 3,
4-, 6, 5, 2, 7 and 1]. E. coil clone PEPI showed the nmaxi mum 15 binding to
mb 2C7 (I\/Eésusﬁeﬂded inohpared ¢b Werkisly bNEFex goBuginamgshown in Figure

3 [SEQID y&&l&%l?j %Qbé@laﬁ@ﬂr%ds% tisMemi, €elirehogesmypere grown

overnight "in I a contailni ng 10l?§lp% gn’gl cillin at_25C, 20 and
then i nducBhet B1ExPressvehe Hpibed s €t HPT 6= . ™R PR EE ver e
nor mal i zedsponhhbAgsatez (D reagli fige (ODEGEONMSupérTiprannd wWeraonfat dry ml Kk,

150 n1VINaC1 and_ 41%a e added Ckupplspecific
bi ndi ng. > 5H° ?vgﬁi ?Sf}@:# eacrﬁmbulﬁduﬁgl ﬁoe ?ngg g%gh.@%g %’m“th&;o gl of mAb

2C7 (final beﬁﬂé%n??&‘ﬁB?P@{ng’/‘ml) my OBFBSor THE APAPSPAZA"S00 1 of the
m Xt ures Wegfe éﬂ&ﬂ?ﬂe'ﬂ N 41 FAcE ideingl@iaQuelsits sofawegewi th purified LOS

pr epar ed f\r’\gg%gégjna%n(E 53%%(%%%:{%) Lalds Wehls Awggsa;:gggbat ed at 37C for

1 h, then were washed, bound mAb 2C7 was
det ect ed weldne apat -didiseot JandifRRy AT "as SRSl PRe2pRgepRatase. A
negatiyg clone that the midiHnbimb. 240 Wasllsedcasih 2Cankas! .

observed to increase from E. coli clone PEP3, PEP4,
PEP6, PEPS5, PEP2, PEP7 to PEP 1 (according tc wmedian
fluorescent intensity, "MFIY) (SEQ ID NOS:3, 4, &, 5,
2, 7 and 1]. E. celi clone PEP1 showed the maxipum

15 binding to mAb 2C7 (MFI = 192.81, compared to control
MFI = 4.51), as shown in Figure 3 [SEQ ID NO:1].

D. Inhibition ELIS

Positive E. coli clones were grown overnight
in IMC media containing 100 pg/ml ampicillin at 25°C,

20 and then induced to express the peptide fusions for 6
h. Cultures were normalized to the same OD reading
(ODgoonm = 0-7)., and 1% nonfat dry milk, 150 mM NaCl and
1% a-methyl mannoside were added to block nonspecific
binding. 50 pl-aliguots of each culture were jincubated

25 with 50 pl of mab 2C7 (final concentration 20 ng/ml} at
37°C for 30 min, then 100 pl of the mixtures were

loaded into microtiter plate wells coated with purified
LOS prepared from strain 15253 (80 ug/ml) . The wells
were incubated at 37°C for 1 h, then washed. BAfter the

30 wells were washed, bound mab 2C7 was detected with
anti-mouse IgG conjugated to alkaline phosphatase., A
negative clone that did not bind mab 2C7 was used as a

control.




2 9 JUL 2D04 rEP1 cl ones showed the maxi muminhibition of mAb 2C7 bip

to LOS (66% [SEQ XD NG I]. PEP7, PEP3, PEP4, PSP2, PEP6, and PEPS sh w@ﬁ?%&
respective decreases in inhibition of binding, as deplcted in5 Figure 4
-(SEQID NCS:7,- 3, 4, 2, 6 and 53 . The inhibition ELISA results

correlated wwth the flow cytonetric analysis results in that PEP1 al so

showed the maxi num binding to mAb 2Cl, The binding of E. coli' cells to
mAb 2C7 correl ated approxinmately with so decreases in inhibition of mAb 2C7
binding to LOS by E. cold clones. I. S~Mhetic Peptide Mmc Binding to

mAb 2C7 A synthetic peptide (PEP1, IpVLDENGLPAP) i s whose sequence
corresponds to the consensus sequence "DE.GP' and includes two cysteine
flanking regions (CGP- and -GPC residues at the N~ and C term nus,
respectively) was synthesi zedP§Eostanes Bilomef ddgl waximpp)inhibitionees specific
binding to 2C7 mAb byuabnhéDibbhding2es BbXSEeandiseg eerrii.nerwdwet her pepti de

mmcs characterizeq.as, t%w% X1 DxblSiafR ARt Bl Wltbler fRt ai 1 the

antigenicity indepen

the usi.on Contld?étg %Vn‘g 10) The
cysteine flanking redesheamer & ABBERIEEEP 03 sPHEdRYs "’tpﬁgFe ri‘t”l body bi ndi ng
is affected by cyclirdauion 0fsq he Noepti de #i ¥ cé and thes&pepti des
mmics, the cysteine ;residues @irk@Wekoird berfaaeed wotn e sk sul fide bond

bet ween them resulti ngoflf\}’&g? %‘é‘!'- Oseeé)utl'tgel g%;ﬁgtc?ﬁ@qlsgom&watl onal |y

constrained ao pepti & rese I top% t ha{ t hey
mnic, and therefore twayméefemﬁfmlbénﬁ%ﬁﬁfuﬁ%g@ﬁ Fﬂ’é@ % %i Fiited in

bl ocki ng buffer (1% Quatdwa b @cﬂ&%ta&a&nderﬁﬁ:@amiPh@PtPn PBS) to
produce mixtures of yaLvidg GORGENIE8sA GBSwiD2d7 Hn&iRORLIRBOSY WD 01/ 32692

E. cvoli clones.

t1. Synthetic Peptide Mimig Bindi mab
A synthetic peptide (PEP1) IPVLDENGLPAF)

15 whose sequence corresponds to the consensus saquence
“DE_GLF* and includes two cysteine flanking regions
{CGP- and -GPC residues at the ¥N- and C- terminus,
respectively) was aynthesized {Boston Biomolecules, MA)
to assess specific binding to 2C7 mAb by lnhibitien

20 ELISA and to determine whether peptide mimics
characterized as thioredoxin-fusion proteins would
ratain the antigenicity independent of the fusion
context {[SEQ ID NO:10].

The cysteine flanking regions were added to

25 assess whether antibedy binding is affacted by
cyclization of the peptide mimie. In these peptides
mimics, the cysteine residues allow for the formetion
of 2 disulfide bond between them, resulting in a cyclic
peptide mimic. Such conformationally comstrained

30 peptides may more closely resemble the epitope that
they mimic, and therefore may be more immunogenic.

Peptides ware diluted in blocking buffer (1%
ovalbumin, U.05% tween-20, 0.5 M NaCl in PBS) to produce
mixtures of varying concentratioms (0.1, 0.5




PCT/ USOQ 29749 and 1 tug/m) . 50 pi-aliquots fromeach of the
concentrations were incubated with 50 ),.1 of mAb 2C7 (stock concent a8 iioin2(04
2 Mg/ diluted in blocking buffer) at 37C for 1 h, then 100 ul of the

m xtures 5 were |loaded into mcrotiter plate wells coated with purified
LCS prepas@db2bs2om strain 15253 (80 pg/m). The wells weC®USHAMX ed at 37C
for I h, then washed. After the wells were washed, bound mAb 2C7 was
detected wth anti-nmouse |1gG conjugated to al kali ne phosphatase. |a
Purified LOS prepared from gonococcal strain 15253 was wused as a positive
control. A non-reactive 15-mer peptidg sequence generated by the above
descri bed random peptide library systemwas used as a negative control
peptide [SEQ I D NO 93, 15 PEPl1 inhibited the binding of mdb 2C7 to LOS in
a dose respasisd VE mapiier. (Seendeaflagectahfihin ieach efubbred 17, 77, and 91%

W th concentratlo E’g Q(I)rh ,werg ’Q‘F“%ﬁge& & /s Qf oPERADL f_@ﬁpectlvel y),

as shown in ?—xﬁ ure e contro eptlde YE\/? ls#nt hesi zed 20 as a
cyclic pepti tetlCKSNRIBINTEGRRIN PCry/ PEES HyedNero PLOFNi 83 negat i ve contr ol
peptide did Ip@ﬁ_féflhlé}j ta7°ki wdirng R 26en AP A bliethernikedréss coat ed

plate. Cyclic pe m CcS _as d er isa byenmay further
conpri se dne’ % ed g nN0, Wimxo ekoﬁp?té mg akgéﬁgggfﬁ ent, such as an

adj uvant or puceEfiedLGF ersbaredy fﬁéﬂh%’%ﬁa’féh Pn (ERerd Fl1. Increasing
The | nmmunogeRiLiden Reridrde iMciibaseAl Lbospic Swal I peptheaswasiede

| mmunogeni c, veral,.studi es haye.r dah3trcentaigReapRER pepti des
may |ack i nft ‘g'i'ﬁn X7 L YEES U RS %%d mgﬁcﬁctlv?m he [ 6Sponses

(parti cul ar lwi tiurantd -mugse) 1961 cCR00NTWERD 113 F0IR1BER BSOFPRAFAES- 20
io Purified LOS prepared from gonococcal strain 15253 was

used as a positive control. A non-reactive l1l5-mer
peptide sequence generated by the above described
yandom peptide library system wae used as a negative
contrel peptide [SEQ ID NO:9).

W PEP1 inhibited the binding of mAb 2C7 to LOS
in a dose responsive mamner {percentage inhibition
egualled 17, 77, and 91% with concentrations of 0.1,
0.5, and 1.0 mg/ml of PEPl, respectively), as shown in
Figure 5. The control 15-mer peptide was synthesized

2p as a cyclic peptide (+*CKSNPIHIIKNRRNIPC*) ([SEQ ID
NO:2]. This negative control peptide did not inhibit
binding of 2C7 mAb to the purified LOS coated plate.

Cyclic peptide mimics as described
immediately above may further comprise one Or more

25 wtails" for coupling to a second agent, such as an
adjuvant or a carrier protein, by methods known in the

art.

TiI. Increasing The Immunogenicity Peptide Mimics

although small peptides may be immunogepic,
39 several studies have reported that certain small
peptides may lack immunogenicity and result in
jneffective immune responses (particularly humoral



responses) (3, 43). A nunber of strategies have been wused to increase the
I mmunogeni city of small peptides. These include |inking the peptide t%ﬂ@ULZW&
carrier protein (54, 28, 54), conbining the peptide with an adjuvant

(21, 22), using a nultiple antigen peptide (MAP) to provide a |arger

confi guwabisasad structure that nay be nore i mmunogeni ce¢B0%oeamusocoupl i ng
the peptide to a conplenent protein to enhance the hunoral imune
response (15) . QA Miltiple-anti en Pe tide Synthesis The

mul tipl e-antigen peptide (MAP) approach is a technique which associ ates
the peptide mmc with a dendritic .magrix of lysine residues (44, 8, 43).
Peptides are attached to the am no groups of the lysine 15 scaffold to
yield a macronol ecul e that provides a high density of desired peptide
epi t opes onreHEORERFhCES 0f43 )t -he Acawplex. oFhEsrappzotehhade brem shown to

augment th@semaemeﬁ@@g@&ﬁ@ m&hbgeﬁléaay 48) smal Prptigde, antigen
pepti de of PEPl dJn QHH}nIroI equere syntheS|zed Bost on

Bi onol ecul e52 i%&n% qﬁﬂl §Eﬁ fa5°aBsSYEt By BFTEEI® and

i nhi bition B4 SASol54) phewdiEingAthes pppridenwithoaasaddsvaie bi ndi ng of
mAb 2C7 to i tiphe, adigen m&qtcug% aﬁeﬂgeg5ggb5§§é RASA £dmmul on 1

pl ates were coat ed overn| ht wi_th gﬁﬁ geﬁhldes é g/well) and
reacted wiRFPVELSihgl rﬁqnfﬁ'gb‘ﬁ'aﬁfw #bi P2 rPe ELI SA

pl at es merem@ﬁalfmhumﬁgeqmuw(BmedahﬁScpnpmangdthérpapﬁhdgou@rahoeae strain
15253 (80 S) mere di luted
I n bl ocki %%Jf%\éraéﬁ oval &% %nhgﬁgé g?éeé%hgggio%%% in PBS) to

produce m XXeFRE Y ing 2 9 J UL 1004 WO 01/32692 - 21 PCTIUSCEH29749

10 A, Multiple-~antigen Peptide Svnrhesis

The multiple-antigen peptide (MAP) approach
is a technicque which associates the peptide mimic with
a dendritic matrix of lysine residues (44, 8, 43).
Peptides are attached to the amino groups ¢f the lysine
15 scaffold to yield a macromolecule that provides a high
density of desired peptide epitopes on the surface of
the complex. This approach has been shown to augment
the immune response to peptides (3%, 40).°
A multiple antigen peptide of PEPl and a
20 control pepride were synthesized (Boston Biomolecules,
MA) and binding to mAb 2C7 was assayed by direct and
inhibition ELISA.
Solid phase ELISA was performed to assess the
binding of mab 2C7 to multiple antigen peptides. ¥For
25 direct ELISA, Immulon 1 plates were coated overmight
with multiple antigen peptides (1 pg/well) and reacted
with varying concentration of mab 2C7. For inhibition
ELISA, plates were coated with purified LOS prepared
from N. gonorrhoeae strain 15253 (80 ug/ml) at 37°C for
36 3 h. Peptides (linear or MAPs) were diluted. in
blocking buffer (1% ovalbumin, 0.05% tween-20, 0.5 M
NaCl in PBES) to produce mixtures of varying




concentrations. 50 Al -aliquots fromeach concentration were incubated with
So d. of mAb 2C7 (stock concentration 0.4 ig/m diluted in blocking 29 jy 200¢
buffer) at 37C for 1 h, then 100 pl of m xtures were |loaded into s
mcroliter plate wells. The wells were incubated at 37C for 1 h, then
washed WARI/A192 he wel s were washed, bound mAb 2C7 wasPEBRUSMYBIN t h
anti-nouse 1gG conjugated to al kaline phosphatase. Purified LOS prepared
from gonococcal strain 15253 was used as a io positive control in

i nhi bition ELI SA. Multiple antigen peptide forns of PEP1 containing four

| i near PEP1 nol ecul es ("Tetra-MAP]. )20 eight |inear PEP1 nol ecul es
("Ccta-MAP1") showed strong binding to mAb 2C7, whereas control MAP showed
no 1s binding in direct ELISA as depicted in Figure 6. Both Tetra- and
Qct a- MAPL (@RSt TAE- P67 bPAdERgel HTUEE Ha® R ThAPISSINdRBEPL, as

depi ct ed i RRigUlAnibartdd fwithBXbMRl dAhivdbtion (4¢3) for both tetra- and

octa- MAP1 was seen at 1- 2 a M r es for 20 | i near
PEP1 55 4. MCPRART TRy He “?6‘“?&&11%%%3@ 1%%%)3?0&1%?9% bi®hding to mAb
2C7. Cont r d7°RABST ghm/edhna EPQnk¥ i QAMLRTHRGS t1QHE YGRARE A&ECon wi t h

octa- MARL | %t@} Gt eankh 1505 BRd i bodys r%ﬁ@mmﬁa&at as shown in
Figure 25 The res?ﬁons&groflle se i n_Fi ure ﬂn which there is

no signifi @a?nf: FG& &n rERTRTSe hTTTT tHE Boos week 3, indicates
that the OstaaHédR] belurci madh 267 Twee| detiepesd entth ek m@%r@@ in the

respondi ng co'H tl;.laesc% %@ﬁﬂh&ﬁedﬁﬁaﬁﬁﬁé@&&t hepwm@@ wds a 30 peptide
m m c, such gVA m’T}:InI V4 ‘9 g%?%}% w al néé # %onorrhoeae
i nfection. PI1"r‘|‘-I:I“—al‘-'gietiiii &M ﬂ)’nc’cgf:ﬁ irEdPe d % d63e o 0 deg of
Cct a- MARL gragisiifMeedtant réledndishadivvant EBRSAday 0 and again on day. 21.
Ccta- MAPL,  which m myes 408 22 Br Jilbn 2004c Y& 046 34692f PEPL
containing four linear PEP1 molecules ("Tetra-MAFl") or
eight linear PEP1 molecules ("Octa-MAP1l") showed strong
binding toc mAb 2C7, whereas control MAP showed no
15 binding in direct ELISA, as depicted in Figure 6. Both
Tetra- and Octa-MAP1l inhibit mAb 2C7 binding to LOS
better than linear PEP1l, as depicted in Figure 7. Half
maximal inhibition (IC.) for both tetra- and ccta-MAP1
was seen at 1.26 gM and 0.23 pgM respectively. ICy for
¢ linear PEP1 55 uM. This may be due to increased
avidity of MAPl binding to mAb 2C7. Control MAPs
showed no significant inhibition.
Immunization with octa-MAPl induces an IgG
anti-LOS antibody response in mice, as shown in Figure
25 B. The response profile seen in Figure 8{(A), in which
there is no significant IgC anti-LOS response until the
poost at week 3, indicates that the Octa-MAPl elicited
a T-cell dependent immune response in the responding
mice. These results demonstrate the promise of a
30 peptide mimic, such as Octa-MAP1l, for immunizing humans
against N. gonorrhoeae infection.
In Figure 8(3), eight mice received a dose of
50 pg of Octa-MAPL emulsified in Freund's adjuvant on
day ¢ and again on day. 21. Octa-MAP1, which mimics the




- 22 PCT/US01W9749 2C7 ol igosaccharide epitope, induced IgG anti-LOS
antibody in three of the eight mce. 1gG anti-LOS responses in these7thygeld
mce rose significantly after the first boost at week 3 peaked at week 7

(the neyd piszedd me neasured) and decreased thereafter. F o)  shows
the positive control experiment in which four mce were |rmun| zed with
purified LOS. In these mce, IgGanti-LOStiters increased mninmally after

the first inmmunization and rose after boosting. Al mce in the 10 LGS
group showed an anti-LOS antibody response. Four mice inmmunized with

ei ther Freund's adjuvant (C) or an Uunrelated octa-MAP control peptide (D),
both negative controls, elicited weak or no 1gG anti-LOS responses. The

mean 19G ant? - &mgoaa&&m.dydé %%mra@es f;haabealzg?s dd¥muniozed mce (f romthe

experiments ted [ u S hown Fi qu mean

i ncl udi ng aefm:ﬁ;g? Y tHa Cbflet é‘&) és%ﬁge) nlqd %’%ﬁt?‘ (EOS ant i body
responses ﬁmwmesrésp@?m ghirse ovlcp @bsenﬂﬂa‘mf@;@@ttlln’eaﬁseqepl cted in
20 Figure Qe af £rshoMBodt & Gidek 10. pé@ké@oﬁlf{ wESPONSe hkeS ndgti ned as 196G

anti-LOS (\nean ter ol d bove line IgG
anti-L3B | rﬁlea%«'tlgeg)a é}%&éﬁg%?—f’%#%ﬁ?%ry Raohl §Z§F r esponder
mce i mmrﬁil'mds vitlhé ©esitivEPSongiriodi eederg@ant in w3 c25 fanri body | evel s

hi gher (p5Q Qfdde t faRuAddYH! e\ﬁeaileel L@St echbxeh@egaﬁnh&e control
anti gens (Iggeund s _adjuvant al one or .unrel atf a I\/AP control peptide).
L

| gM ant i - 3G§ &itT boy® red s eRCTFaFPelpBhtR #¥8k t he
exper i mentisantlepi 4 eibon rard guse &ftedobavset shown AJn"L Fnlg:er enlﬂ:heM ce

I nmuni éed \eqhst I%%é}ltgﬁﬁgeé gg%/eapgq %Echﬁeﬂb&gp ?éE;JoAsQS regggnses failed to

respon er t | muni zed with negative
cont r ol amﬁcgj-‘e PA- L) ﬁltRFFhFEESn?pﬁs?‘ithe“c’ForfFr)oP)" 8Picited I gM
anti-LOS unrelated octa-MAP control peptide (B), both negative

controls, elicited weak or ne IgG anti-LOS responses.
The mean IgG anti-LOS ‘antibody responses from all
15 dimminized mice (from the experiments depicted in Figure
8) are shown in Figure 5 (mean + SE, including animals
that exhibited no response).
IgG anti-LOS antibody responses for the
responder mice only (from the experiments depicted in
20 Figure 8) are shown in Figure 10. Antibody response is
defined as IgG anti-LOS {(mean i+ SE) greater than 0.4

pg/ml (& fold above baseline IgG anti-LOS levels). Acr
7 and 10 weeks after primary immunization, responder
mice immunized with Octa-MAP]1 elicited IgG anti-LOS

25 antibody levels higher (p < 0.001) than antibody levela
elicited by negative control antigens (Freund's
adjuvant alone or unrelated octa-MAP control peptide).

IgM anti-IL0OS antibody responses for responder

mice only {from the experiments depicted in Figure 8)

30 are shown in Figure 11. Mice immunized with Octa-MAPl
that had elicited IgG anti-LOS responses failed to
respond with igM anti-LOS levels higher than mice
immunized with negative contrel antigens. Immunization
with LOS (positive control) elicited IgM anti-LOS




2 9J UL 2004 W 01/32692 PCTI USOCQ 29749 - 23 antibody |evels higher than
animals i muni zed with either Octa-MAP1 or negative control antigens?3 JUL 2004
(Freund's adjuvant alone or unrel ated octa-MAP control peptide). Serum
froma nouse i muni zed with Ccta-MAPL1 s exhi bited 2C7-specific

conpl enkif iieghizat ed bactericidal activity against N gecorusheomas strain
15253, as shown in Figure 12. Depicted in Figure 12 is a graph show ng
survival of N gonorrhoeae strain 15253 and its IgtG nutant (2C7 epitope
negative) (4) exposed to nouse io inmune serum (61% final nouse i mmune
serum concentration by volune) plus gdded human conpl enent obtained from
normal human donors (17% final human conpl enent concentration by vol une).
Strain 15253 exhibits the 2C7 epitope. 1ls Strain 15253 1gtG contains a

di srupt ed abhelBodf 1éiebwlligiracchan deifmsDs) ighysbeyd witdnsf erase G

which transfers. g S Vi l; Lk tonp e | tdhe core of
(08 (4). | The B EF ot e ont (e ARG e e T o8 PR eERE e o o

( t he | 'chs
epi t ope expr@iytBAt 2beRe G aGeck OFrar¥AF SSBETOhRHIIrmed to
assess conpl enent - nedsahad Hhaet e meivdal iaeintizeyd wothndose-MARl (11). In
this assay, e_seryum (67%.fd.nal | BB YAl hQMSe ] £&&3d1Muni zed or
not as d%sc?%ﬁ%%%ﬁ?ow SEél)lr?clu é:tog%ﬁv?ﬁ%tgﬁkap%?oxi nately 2.5 X 25 103
bacteri a suaspehdbEY | #odihsfe N FHOFIEPERS FEEAET présenced® of *Hihan
conpl ement {17f4&hRal 170! wapictBe in #agiren1i ibusegmagsh tslenwisizaken
continuously at, 37 30 mnutes. Ali t t r t} m xture were
t hen i nocul ‘E’é‘ﬂ""o’ﬂfoo’lcﬁgbﬁoﬁogrgjé;éerafplsgfgg%aﬁStgfsrareggd3%€§n%§§% nm nut es.
survi val wasuoamt e$2€U emitidre pegesive)i fér e&¥POFRACBPORPESean the pl ate at

30 m nuiges, s mEeRP k&t O(dROFE Rl Wdeisk! Akenfie GeffumUtes. Greater than
100% survival Tn the assay, Idicahes QoW UELAgn complement
obtained from normal human donors (17% final human
complement concentration by volume) .
Strain 15253 exhibkits the 2C7 epitope.
15 Strain 15253 lgtG contains a disrupted allele of
lipocligosaccharide (LOS) glycosyl transferase G, which

transfers glucese (via an a linkage) onto heptose-2 in
the core of LOS {4). The disruprion of the lgté locus
results in the loss of 2C7 epitope expression.

20 A standard bactericidal assay was performed
to assess complement-mediated bactexicidal activity in
mouse sera (11). In this assay, mouse serum (67% final
volume) {(from various mice immunized or not as
described below) was incubated with approximately 2.5 X

22 10° bacteria suspended in Morse A media (33) in the
presence of human complement [(17% final volume)}. The
reaction mixture was then shaken continuously at 37°C
for 30 minutes. Alicguots of the reaction mixture were
then inoculated onto choccolate agar plates at time 0

3p and 30 minutes. Survival was expressed as the percent
inerease in colonies on the plate at 30 minutes,
compared to those on the plate at 0 minutes. Greater
than 100% survival in the assay indicates growth during

the 30-minute incubation pericd.




the 30-m nute incubation period. 29JUL20d WO 01! 32692 - 24 PCTJUSOQ 29749
rAb 2C7 was used as a control, as it kills N. gonorrhoeae strain 15258JUL 2004
wi t h added conpl enent, but does not kill the 15253 gt G nutant strain. As
shown mobigése 12(A), mAb 2C7 possesses bacterici dal §c ’%& aga| nst
2C7 epi tope-bearing gonococci. 25 g/m of mAb 2C7 (100 p of

total volunme of reaction mxture) nediated 100% kil ling of strai n 15253,
and no killing of strain 15253 IgtG Serumtaken froma single nouse

i munized 10 with Octa-MAPL, containing 5.05 g/nmlL of 1gG anti-LOS

anti body pool ed from bl eeds taken bef viden weeks 7- 11, showed 92% kil ling
(8% survival) of strain 15253 whereas strain 15253 Ith survived fully, as

depicted in Figure 126€)2c35whiar geda BISe SREHM | QY esendsing g pool of 20
nouse sera Wi th a.nmean concent égy___’on of Ia%d]egntl OS anti bo y of 0.1 pg/nl

failed to kidAFBTIE sTFARAT LGV efeenyn) butcont 1ol nouse
serum w t hogicesc gl dadht t@onBaS3 16yd0mutarits swa/:nn/.al Nen@Hawd i ng) 20 for

strain 15253, an uq,gslio(fms e SHFYI Vil oo Kildd ) J.9r the | gt G nutant
of 15253. The ¢ @ source vvltiyoug'te anflé exhliét)alted 137.9% 1.0%

survi val 5( nS‘cﬁrll"Il Hg?g?b?sgt?ﬁ?neaﬁtﬂ? b&ﬂalﬂgzg SO -396%fur vi val  (no

kil1ing) foyhe bot@putent (08026 115125@0 nﬁerw&&@nm@m@oﬁ ngl e mouse
i muni zed w t containin of, quG anti-LOS antibodies,

pool ed fromrBF‘EEagnt tEhhet v W?ﬁﬂ(sl & SF5FKi 1 1ing of strain
15253 (179%52E8i vahd B lehtl sha advh s:tiﬂﬂﬁ 11525‘51 (239 survival ), as shown in

Figure 12 (D). Serumgaken {L0m singl g T 661 & WU Smunized

10 with Octa-MAPl, containing 5.05 pg/ml of IgG anti-LOS
antibody poocled from bleeds taken between weeks 7-11,
showed 52% killing (8% surviwval) of strain 15253
whereas 2train 15253 lgtG survived fully, as depicted
in Figure 12(C}.

15 Normal mouse serum representing a pool of 20
mouse sera with a mean concentration of IgG anti-LOS

antibody of 0.1 pg/ml failed to kill either strain, as

shown in Figure 12 (B). Control mouse serum without
complement showed 116.1% + 4.7% survival (no killing)

20 for strain 15253, and 123.1% + 31.5% survival (no
killing) for the 1gtG mutant of 15253. The complement
source without antibody exhibited 137.9% = 1.0%
purvival {(no killing) fer strain 15253, and 132.5%
+14.3% survival (no killing) for the lgtG mutant of

25 152583.

Serum taken from a single mouse immunized
with LOS (containing 21.98 pg/ml of IgG anti-LOS
antibodies, pocled from bleeds taken between weeks 7-
11) effected no killing of strain 15253 (179% survival)

30 and strain 15253 lgt@ (133% survival), as shown in
Figure 12(D). Serum taken from single mice inmunized
with Freund's adjuvant alcne or unrelated Octa-MAP




wi th Freund' s adjuvant alone or unrelated Ccta-NAP 2 9 J UL 2004 WO

01/ 32692 - 25 PCT/U500129749 control peptide, as negative control

antigens, did not Kkill either strain, as shown in Figures 12 (E) and 4% JUL 2004
(F) respectively. 1gG anti-LOS antisera obtained frommce 5 inmunized

wi th Ocwe-ovARbzexhi bited concentrati on- dependent kil l i pgr/@tooldsragonorr hoeae
strain 15253, as shown in Figure 13. Figure 13 shows a plot of 1gG

anti-LOS antibody concentration versus killing of N. gonorrhoeae zo
strain 15253. Wen 1gG anti-LOS antisera |levels fromeach of three mce
i mmuni zed with Ccta-MAP]. were plotted against bacterial killing, a

dose-response profile resulted (nouse sera containing 1.38, 2.50 and 5.05
g/m of anti-LOS antibodi es showed 31, 74 and 92 is %Kkilling,
respecti veldpntdoStgep i dd2%3) nelleti+angdany rolNan2Cgenas aidonshown at 5

Separate L Nt gancent rat | X - [ ntLgl Coupling A
Peptide M %@%al olq%’(;ér%pl errercﬁ%.' 5?0%%@'?\“ gzld%fggﬁetsi ggégge%tgdl% a)t t he
i Mmunogeni &espesttiyReliti de mi mics of gonococcal epitopes, such as Ccta. -

MAP1 descri bed her ei ng®ahdie Lber shel s aptad nelr gt méoapl i ng with
conpl enent .factar d.. Nuner.ou udi . .ed an i nportant
25rol e Gf O ETEn wplrtgf_elcr%: ‘_;‘Cg‘t\'l§ ‘Ir[1 ’H'gﬁfl% \égtc?g‘nggg‘? Ehggr'ng)gal i mune
responses @épesidernt kAlligg of N3jgenrrdReaecsigdplet8dSh c@8show

di m ni shed -apLIPAGY #iQarenses to T-cell dependent protein antigen, such as

or CDBE) and conp! enet sBedPoPPaYt CRPISE B LPCABPLRl BRE mi b have an
antibody concentration versus killing of N. gonorrhoeae
10 strain 15253. When IgG anti-LOS antisera levels from
each of three mice immuhized with Octa-MAPl were
plotted against bacterial killing, 2 dose-response

profile resulted {(mouse sera containing 1.38, 2.50 and
5.05 pg/ml of anti-LOS antibodies showed 31, 74 and 52

15 % killing, respectively, of strain 15253). Killing by
mab 2C7 was also shown at 5 separate LOS antibody

concentrations as a peositive control.

B. Coupling A Peptide Mimic
To_Complement Protein C3d

20 It is expected that the immunogenicity of
peptide mimics of gonococcal epitopes, such as Octa-
MAP1 described herein, can be further enhanced through
coupling with complement factor C34d.

Numercus studies have demonstrated an important

25 role of complement protein C3 in the induction of

humeral immune responses (1, 5, 14, 17, 25, 32, 34 and
35). C3-depleted mice show diminished antibody
responses to T-cell dependent protein antigen, such as
kevhole limpet haemocyanin ("KLH") (34, 38).

30 Complement receptor 1- (CR1 or CD35) and complement
receptor 2- (CR2 or CD21) deficient mice have an
impaired T-cell dependent antibody response (1, 14,




I npaired T-cell dependent antibody response (I, 14, 29 JUL ?H4 WD 01/ 32692

- 26 PCT/USQQ 29749 32). It has further been shown that C3d coval ent2 § JUL 2004
| inked to hen egg | ysozyne ("HEL") resulted in an enhanced anti body
response to the HEL antigen (15). Mce imunized with a fusion protein

that conSP¥I%¥ of s three copies of C3d and 1 copy of HETEYOPRIHRY a

10, 000-fold increase in anti-HEL anti body response, conpared to anti body
responses in mce imunized with HEL al one. Anti-HEL anti body responses

i nduced by the fusion protein were approximately 100- fold higher than 10

t hose induced by HEL enulsified in Feeund' s adjuvant. Ccta-MAP1 can be
coupled to C3d by cloning an octa-MAPI DNA sequence into a C3d fusion

protein cassette and transformng this construct into an _expression
system Th@20ct aNAPRAE3EUF tRFD PS04 ats CBHefC BRI @RI Bssed, purifi ed
and used agiakedmtenhganegg Altsiziadd VielHEL"HheeCntiadPinGEA gene fusion, in

i the art CRANTES SRt D ARt (Aot S5002ht FhEhi e exhibiting
i munol ogi ¥akcer dgarnirey with |arfusien propesny ddaki APRSIBFSEhRL| nst ant
inventign ipreexeephiti € dna amell gyt wremigpesitetdednat he ATCC (10801
and assi gl AP A R et e B S sy e ShEA PP g EePaNe” 207 sect et i ng
t he mAb ZCEomethQiFPnQEWiWRﬁKﬂﬁﬂﬁﬁﬂwseﬁEé@tFQFFyi§WHFi5?dtBiFhe pepti de
mmnics of LBe LNshant AMVEHEIOMHLS YOSMMdsHcRbesbyndueel! bputhdr e
desi gnat ed _as . 2C7 andedeposi ted in S%h A‘Eﬁg_og g/grﬁg ﬁe:lgﬁén Thi s
cul ture wa$§38PgREQ™ WY S5 AP r?ﬁ'gr ~378597+3
10 those induced by HEL emulsified in Freund's adjuvant.
Octa-MAP1 can be coupled to C3d by cloning an
occta-MAP1l DNA sequence into a C3d fusion protein
cassette and transforming this construct into an
expression system. The OctaMAP1-C3d fusion proteiln can
15 then be expressed, purified and used as an immunogern.
Alternatively, the OctaMAP1-C2d gene fusion, in the
form of DNA, can be used as a DNA vaccine according to
methods known in the art.
A hybridoma producing anti-idiotypic
5p antibodies exhibiting immunological reactivity similar
to the peptide mimics of the instant invention is
exemplified by a cell culture deposited in the ATCC
(10801 University Boulevard, Manassas, Va. 20110-2209
U.S5.A.) on March 26, 1853 and assigned ATCC accession
25 rumber HB 11311.
Hybridoma 2C7 secreting the mAb 2C7
exhibiting. immunological reactivity similar to the
peptide mimics of the instant invention is exemplified
by a cell culture designated as 2C7 and deposited ig
14 the ATCC on March 9, 19585. This culture was assigned
ATCC accession number HB-118S9.
While we have hereinbefore described a number
of embodiments of this invention, it is apparent that
oui basic constructions can be altered to provide other
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which utilize the processes and conpositions of this invention. Therefore,
it wll vagoirapareci ated that the scope of this inventiopdriusetrzddge defi ned
by the clains appended hereto rather than by 5 the specific enbodi nents

whi ch have been presented hereinbefore by way of exanple. 2 9 JUL 2004 WO
0152692 PCT1US00129749 - 28 LI TERATURE CI TED Ahearn, J. M, M B. Fischer,
D. Croix, S. Goerg, M M, J. Xia, X ,Zhou, R G Howard, T. L.

Rothstein, and M C. Carroll. 1996. D sruption s of the Cr2 |ocus results
in areduction in B-1la cells and in an inpaired B cell response to T-
dependent ardnigeit manmaunhtiyh4ufbliz@. tipimeddeassdd And M A, Westerink. S A

Mor se, cémgaﬂﬂmd%g%ﬂﬁgs%éné&oﬁl fﬁ% fo%%%;t $Q1BagLeri ci dal
sporise |

ant i body re normal human serumto t pool i gosaccharl de
Nei sseria goIRFSHAESS that| hhecscope oof 1Huis SLZU’%‘QG"HSJ-SAFF?OPE M

Shapi ra and c@f@neb'acgb thjla98$am§ymﬂaeﬁ&@d \leeextd tee Tather! EAEAObLY Met hods 62:
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agai nst Pl zsoupliaiigenal ehgangid RERRSY PSS Siice % . .5436-1440. 34 CLAIMB
Ve claim 28miile 2OPASE 2EANP SR SQBSHY 1 EPBFOLCTRSBE ved gonococcal epi tope
not found opyeapAREeibipepite wrrowps ahel peraninaReids i e peptide mimic is
capabl e of inducing in a nmanmmal an i mrune response agai nst said conserved
gonococcal epitope and wherein said peptid imc is_ 50 or. ) cids
in length. 2. Th@hpgmﬂdierﬁmimaéccﬁéwéﬁﬁwﬁﬁntefo%?rﬁinr#i, oe%cé‘%‘ g@ﬁg@aﬁqﬁg

aci d sequengfridt rhiiic comprises the sequence DE_GLF.

3. The peptide mimic according to claim 1, wherein the immune response is T-cell
dependent.
4 The peptide mimic according to claim 1 or 2, wherein the amino acid sequence of

the peptide mimic comprises cysteine residues at each termunus.

S. The peptide mimic according to claim 4, wherein a cyclic pe?tide is fomed
through disulfide bridges between the cysteine residues at each terminus of said
sequence.

5. The peptide mimic according to claim 5, wherein the peptide mimic further
comprises at least one tai] for coupling to 2 second agent.

7 The peptide mimic according to claim 6, wherein the second agent is an adjuvant.




peptide mmc conprises the sequence DE_G.F. 3. The peptide m m c accordi n%

to claim1, wherein the i mune response is T-cell dependent. 4. The 23 JUL 700

peptide mmc according to claim1l or 2,33herein the am no acid sequence of

the peptide mmic conprises cysteine residues at each termnus. 5. The

peptide mmc according to claim4, wherein a cyclic peptide is forned

t hrough disul fide bridges between the cysteine residues at each term nus of

said sequence. 6. The peptide mmc according to claim5, wherein énhe

peptide mmic further., conpri o one) todicteidi Gie @UPE Mot Hirdesecond

agent. 7. The pg%x{:ipagﬁqlﬁ% cca%g%[d%{"r}bi@%&cll gkiezrh 6, wher ei?? t he second agent

i s an adj u9eRPIISS 2 MWPVaBHHL? gﬁgt@m%ﬁé peptide nminmic according to claiml

or 2, wherein the peptide mmc further conprises an adjuvant or a carrier

protein. 9. The peptide mmc according to claiml or 2, wherein the

peptide mmc is part of _a multiple ant.igen ge. : RepPtd gamc

accordi ng ©o cl AihapErgae 21,1%@1‘38742“%% a‘B‘ggFﬁ %g%né'r %ﬁéhég?#gg?ggﬁ% tlﬂle[

gonococcal alftipbramtigadiperfideo nmonocl onal antibody 2C7. 11. A peptide nminmc

whi ch i mmunospecifically binds to an anti body that binds to an

ol i gosacchari de epitope of N. gonorrhoeae, which oligosaccharide epitope is

not present in human bl ood group antigens, and wherein theldge 1}[nijcde mm c

is 50 or |eggs anfmopaciddsniminaiendgngio dgm Tﬁézpﬁb‘frle’&‘es,afﬁ?ﬁp&ta ording to

claim 11, wharRkd Wikezparbies LA bhidwgstotoonasimettsvaty &ht't body 2C7. 13.

The peptide mmc according to claim 11, wherein the peptide mmc binds to

a nonocl onal antibody produced by i mrunizing a manmal with an

anti-idiotypic nonoclonal antibody, or fragnent thereof, progugjed é a

hybridoma cgl | | isngphay imigid Waichdmaneoswrifisallz bings to-n atibedy {hatbindsiB &ft o

with the AT&Qos&&%@@eﬂﬁﬁeidiN.@oﬂtﬁhmcmﬁbhghg®39¢kapﬁ? £RLOREHE L] FTCEHE

peptide mi ninc; mp@ggggﬁp b &dsph @Rticgahe pepidedsimi2 1950 olesEOAO-2ES 15,

A conposi ti 1enOfp,. | MuNi zing agai nst N. gonorr hoeae i nfection conprising an

ef fective anobunf of a peptide mmc according to any one of

i mmunopr ophyl actically _ .
12.  The peptide mimic according to claim 11, wherein the peptide mimic bl

meonoclonal antibody 2C7.

nds to

13. The peptide mimic according to claim 11, wherein the peptide mimic binds 10 2

1 i izing al with an anti-idiotypic
monoclonal antibody produced by immunizing a manin ! : _
monoclonal antibody, or fragment thereof, produced by a hybndoma cell line having the
characteristics of HB 11311 as deposited with the ATCC.

14.  The peptide mimic according to claim 11, wherein the peptide mimic is partofa
multiple antigen peptde.




claims 1-3, 5-7, 9 or 11-14. 16- A conposition for immunizing agai nst N.
gonorrhoeae infection conprising an i mmunoprophylactically effective JUL 2004
amount of a peptide mimc conprising theggeptide sequence of SEQ ID NC;%

17. A conposition for inmunizing agai nst N. gonorrhoeae infection

conprising an inrnunoprophylactically effective amount of a peptide mimc
conprising the peptide sequence of SEQ ID NO:2 18. A conposition for

i mruni zi ng agai nst N. gonorrhoeae infection conprising an

i znmunopr ophyl actically effective amobunt of a peptide mmc conprising the
pepti de sequence of SEQ ID NO 3. 19. A conposition for inmmunizing against

N.gonorrhoeae infection c Eisi“ Ay sTRUOAREABDM Rtdclisabbimpatibgani ve

amount of B5.pept GENFASHID OHHPTIEIXRE ¢ epti de . 8096 aSERd & NO 4.
20. A conposithapropbylastiaallicsF ey egaa it o1 %P%b“n&’%‘?‘ﬁgg"é%?i&‘ﬁf’g%ti on

conpri si ngcians il+andAhpreagiyldctical ly effective anount of a peptide minic
conprising the peptide sequence of SEQ ID NO:5 21, A conposition for

i mruni zi ng agai nst N. gonorrhoeae infection conprising an

i mmunopr ophyl actically effective anount of a peptide m_m.c_conpri.si t he
peptide sgguence compSERoD BriOnemizing agpnst N. CRpHICA? BHeqioR §° I{r?lis? g
agai nst N. ;donerbhessRctiediBodtfeetve ampuitsifngepnde MIFRGFOPIPGIIE e PPRHC v
effective g&é@&eg%sg Nicde mmic conprising the peptide sequence of SEQ
ID NO 7. 23.*A conposition for imunizing against N gonorrhoeae infection
conprising an inmmunoprophylactically effective anount of a peptide mmc
conprising the peptide sequence of SEQID NO - 10. 24. The peptide mmc
accor di ng to cl ak ol Okiribh folah i Bink RRAREAT. gheonheias M EctiToTRE R,
conpl enent -lpr%gt el 1. Ractb iy PERLIvE QuriBufii 6f Agptide iigid coruprisimg e PeARs ei n

t he peptidé meE I » to conplement protein Cad. 26. A conposition
for i muni ZIEAYSHG A EB gonorrhoeae infection conprising an

i mmunopr ophyl actically effective anount of a peptide mmc according to
claim?25. 2 9 J UL 2004 27. A nmethod for increasing the antigenicity of a

peptide m nL§ a(r:ﬁcpg(r: di na.to ﬁ‘# hiuhizid aghihsCRN Bt gad infecsive poBPrisBapRi ng
i

ifi; ;1 mpggf i \%WQP ﬂqu Eﬁ@%@ﬁg&%ﬁ%ﬁ b?g p@hd_emﬁlieempﬂsmg clor piptide t 0
sequence o 10:3:
19. A composition for immunizing against N. gonorrhoeae infection comprising an

immunoprophylactically effective amount of a peptide mimic comprising the peptide
sequence of SEQ ID NO:4.

20 A composition for immunizing against N. gonorrhoeac infccr}o_n comprisi:n‘g an
imrmunoprophylactically effective amount of a peptide mimic comprising the peptide
sequence of SEQ ID NO:5.

21 A composition for immunizing against N. gonorrhoeae infection comprismg an

immunoprophylactically effective amount of a peptide mimic comprising the peptide
sequence of SEQ ID NO:6.




2 9 JUL 2004 WO 01/32692 SEQUENCE LI STI NG <110> Rice, Peter PCT/ U S00/29749
<120> Peptide Mmcs O Conserved Gonococcal Epitopes And Mt hods Andzg JUL 2004
Conposi tions Usi ng Them <130> BOS-3 <143%-Not Yet Assigned <141>

2000- 10- 27 <150> 60/ 162491 <151> 1999-10-29 <160> 10 <170> Patentln

version 3.0 <210> 1 <211> 12 <212> PRT <213> Artificial/Unknown <220>

<221> PEPTIDE <222> (1)..(12) <223> synthetic construct <400> 1 Ile Pro

Val Leu Asp Gu Asn Ay Leu Phe Ala Pro 1 5 10 <210> 2 <211> 12 <212>

PRT <213> #yti f zCiomposhiondwninsddizing<«@#ihst WERTbBEosae2@fst (il jompriin@)n <223>
syntheti c GOASEEHEPhyTARRIY efféRivEashouitiofAsiepTife niEnic durgprEiyg Aepefiyde Gu Qu
1510 sequence of SEQ ID NO:7.

23. A composition for immunizing against N. gonorrhoeae infection comprisiqg an
immunoprophylactically effective amount of a peptide mimic comprising the peptide
sequence of SEQ ID NO:10.

24.  The peptide mimic according to claim 1 or 11, wherein the peptide mimic is
coupled to a complement protein.

25,  The peptide mimic according to claim 24, wherein the peptide mimic is coupled
to complement protein C3d.

26. A composition for immunizing against N. gonorrhoeae infccti‘on compﬁsin gan
immunoprophylactically effective amount of a peptide mimic according to claim 25.

27. A method for increasing the antigenicity of a peptide mimic according to claim 1
or 11 comprising the step of coupling said peptide mimic to a complement protein.

28. The method according to claim 27, wherein the complement protein 1s C3d.




<210> 3 <211> 12 <212> PRT <213> Artificial/Unknown Page 1 SUBSTI TUTE

SHEET (RULE 26) 2 9 J UL 2004 WD 01/32692 <220> <221> PEPTI DE <222>2§%L 2004
.. (12) <223> synthetic construct <4 00> 3 Asp Ala Leu Ala Val Asp An

Ay Arg Phe Ay 1 5 10 <210> 4 <211> 12 <212> PRT <213>

Artifici awbnispoen <220> <221> PEPTIDE <222> (1)..(12) ES335"Wthetic
construct <400> 4 Val Leu Val Ay GQu Lys Ay Leu Phe Gudy dy 15 10
<210> 5 <211> 12 <212> PRT <213> Mduekibei gldrdmisnown <220> <221> PEPTI DE
<222> (1) .. (12) <223> synthetic construct <400> 5 GQu Ala Leu Val Leu Asp
Thr Asn Gy LetoMetriSRl, peter

<120> Peptide Mimics Of Conserved Gonococcal Epitopes
And Methods And Ccmpositions Using Them

<130> BOS-3

<140> Not Yet Assigned
<141> 2000-10-27

<150> 60/162491
<151> 1999-10-28

<160> 10

<170> PatentlIn version 3.0

<210> 1
<211> 12
<212> PRT

<213> Artificial/Unknown

<220>

<221> PEPTIDE

<222> (1}..{12)

<223> synthetic construct

<400> 1

Tle Pro Val Leu Asp Glu Asn Gly Leu Phe Ala Pro
1 5 10

<210> 2

<211> 12

<212> PRT

<213> Artificial/Unknown

<220>

<221> PEPTIDE

<222> (1).-{12)

<223> synthetic construct

<400> 2

Trp Gly Leu Asp Tyr Glu Arg Gly Asn Tyr Glu Glu
1 5 10

<210> 3

<211> 12

<212> PRT

<213> artificial/Unknown

Page 1
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1510 <210> 6 <211> 12 <212> PRT <213> Artificial/Unknown <220> <221>
PEPTI DE <222> (1)..(12) <223> synthetic construct Page 2 PCT/ US00/ 29724PJ0| 2004
SUBSTI TUTE SHEET (RULE 26) 2 9 JUL 2004 WD 01/32692 <400> 6 Ala Asp Arg Thr
An dy Leu Gy Trp Ay Ala Ser 1 5 10 <210> 7 <211> 12 <212> PRT <213>
Artifici appolgpsgewn <220> <221> PEPTIDE <222> (1) .. (12)pczese8ynt hetic
construct <400> 7 Au GQu Val Ay Ser Ile Leu Tyr Ay Leu dy Ay 15 10
<210> 8 <211> 6 <212> PRT <213> Artificial/Unknown <220> <221> PEPTI DE
<222> (3) jg%% <223%1gc = any amno acid

<222>  (1)..(12)
<223> synthetic construct

<400> 3

Asp Ala Leu Ala Val Asp Gln Met Gly Arg Phe Gly
1 5 10

<210> 4

<211> 12

<212> PRT

<213> Artificial/Unknown

<220>

<221> PEPTIDE

<222> (1)..(12)

<223> synthetic construct

<400> 4

Val Leu Val Gly Glu Lys Gly Leu Phe Glu Gly Gly
1 5 10

<210> §

<211> 12

<212> PRT

<213> Artificial/Unknown

<220>

<Z221> PEPTIDE

<222> (1)..(12)

<223> synthetic construct

<400> 5

Glu Ala Leu Val Leu Asp Thr Asn Gly Leu Met Ser
1 5 10

<210> 6

<211> 12

<212> PRT

<213> Artificial/Unknown

<220>

<221> PEPTIDE

<222>  (1)..({12)

<223> synthetic construct

Page 2
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<220> <221> PEPTIDE <222> (1) .. (6) <223> synthetic construct <400> 8

Asp Qu Xaa Ay Leu Phe 1 5 <210> 9 <211> 17 <212> PRT <213> 2.9 JUL 2004
Artificial/Unknown <220> <221> PEPTIDE <222> (1)..(17) <223> synthetic
construct Page 3 PCTf US00/ 29749 SUBSTI TUTE SHEET ( RULE ZE% 2 §m99%92004 WO
01! 32692 wd 92692 PCTI USOO 29749 Cys Lys Ser Asn Pro lle CHPPR/1E Lys Asn
Arg Arg Asn Ile Pro 1 5 Cys <210> 10 <211> 15 <212> PRT <213>

Artificial/Unknown <220> <221> PEPTIDE <222> (1)..(15) <223> synthetic
construct 10 15 <400> 10

<400> &

Ala Asp Arg Thr Gln Gly Leu Gly Trp Gly Rla Ser
1 5 10

<210> 7

<211> 12

<212> PRT

<213> Artificial/Unknown

<220>
<221> PEPTIDE
<222> (1)..{(12}

<223> synthetic construct

<400> 7

Glu Glu Val Gly Ser Ile Leu Tyr Gly ?gu Gly Gly

1 5

<210> B8

<211> 6

<212> PRT

<213> Artificial/Unknown
<220>

<221> PEPTIDE

<222> (3)..(3) _
<223> X = any amino acid
<220>

<221> PEPTIDE
<222> {1)..(6)})
<223> synthetic construct

<400> 8

Asp Glu Xaa Gly Leu Phe
1 5

<210> 9

<211> 17

<212> PRT

<213> Artificial/Unknown
<220>
<221> PEPTIDE

<222> (1}..(17)
<223> synthetic construct

Page 3

SUBSTITUTE SHEET (RULE 26)




Cys Gy Prolle Pro Val Leu Qu Asn Ay Leu Phe Gy Pro Cys 1 5 10 15 Page
4 SUBSTI TUTE SHEET ( RULE 26) 79 JUL 2004

WO 01/32692 PCTSC0/29749

<400> ©

Cys Lys Ser Asn Proc Ile His Ile Ile Lys Asn Arg Arg Asn Ile

Pro
1 5 10 15
Cys
<210> 10
<211> 15
<212> PRT

<213> Artificial/Unknown

<220>

<221> PEPTIDE

<222> {1)..{1l5)

<223> synthetic construct

<400> 10

Cys Gly Pro Ile Pro Val Leu Glu Asn Gly Leu Phe Gly Pro Cys

1 5 10 15

Page 4

SUBSTITUTE SHEET (RULE 26)




