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protein (SEQ ID NO. :1) d other proteins presenting segue ces honol ogous
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aureus - MRSA, coagul ase-negative tap hyl ococcus, Staphylococc sciuri,
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honol ogous to this protein. Anot he i nvention objective is the use of
nonocl onal anti bodies able to re gniae and bind to he PBP2a protein and
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nonocl onal anti bodies of the current invention are represented by segue
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Fi gure 8A shows the b terial quantification in kidneys if animals treated
w th anti PBP2a nonocl onal anti. dy, vanconycin, and antibody + v conmycin
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2. Ani mal s: Female Balb/C mce, 4 to 8 we old, obtained fro
CECAL- FI OCRUZ and housed at LAEAN-Bi oMangui nhos were sed in the i zation
and in vivo protection assays. 3. |munizati on: The m ce (4 ani nal s)
received an initial d e of 100 m crograns of pCl-Neo plasmd: fragnment of
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sanpl e incubation ( 00 ng of clone 10 purified onoclonal anti body and 2.0
ng of clone 38 purified no clonal antibody) for two hour at 37C, the
sanpl es were subjected to treatnent w anmmoni um t hi ocyanate for 31 m nutes
at 37Cin the follow ng concentrations: M 1.5M 1.0M 0.75 M 0.50 M
0.25 M and 0.125 M A sanple non-treated w anmoni um t hi ocyanate was used
as con el for each clone. After the reading o sanple optical densities,
the avidity rate s calculated by the following fornula: .1 (avidity rate)
= [(log 50 - log A) x (B- A/l. B-,log Al + A, where log 50 = 1.71. Ais
t he | owest ammoni um t hi ocyanate concen :tion that results in an absorbance
eduction | ower than 50% and B is the highest anmmorn thiocyanate
concentration t results in an absorbance reduction higher than 50% 6.
Monocl o al antibody production and purification: As. | e of previously
sel ected clones 10 and 38 was grown in a serumless tn um (G BCO VP-SFM
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bes or 24-cavity plates. The plates or tubes were subjected to incubation
at 37t for 1 hours. After this period, presence or absence of turbidity
was observed the sam | eg. The mnimum inhibitory concentration was
considered as the lower tibody anb t able to inhibit the bacteri al

I nocul um growt h (100, 000 bacteria). 9. In vivi rot ection assays: 9.1.
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Amplificatrtomo Fl a VL chains by polytneras chain reactlon (PCR) The
reactions were perfo ed using the starter sequences i iners) below SEQ

1) NO Sequence Use FOR HEAVY CHAIN 18 5' ATG(GA A(G,

TT( GO) (TG G TC) T(AC) A(AG) CT(GT) G(GA) TT 3' VH pl fication 19 5'
TG( GA) AATG( GC) A( GC) CTGGT( CT) (TA) T(TC) CTCT 3' V Anp 'fication 20 5'
GATGTGAAGCTTCAGGAGIC 3' VH Anplifica ' n 1

A



5' CAGGTGCACCTGAAGGAGIC 3" VIl Amplification 2= 5 CAGGTGCAGCITGAAGCAGTC
3" VH AnmpYfication VH plification 23 5 CAGGTTACTCTGAAAGAGIC 3' 24 5 .

GAGGTCCAGCTOCAACAATCT 3" H Anplification 25 5° G GGICCAGCTGCAGCAGIC 3 .
VH Amplification VH Anplification V14 Amplification VH Arrpllfllcatlon 26 5
CAGA CCAACTGCAGCAGCCT 3" 27 5 GAGGIC AGCTGOTGGAGIC 3' 28 5 GATGIGAAK

TTCGAAGT IR irain kabiB MRicthle Aonel FAAGACGA
Apl i fi caglORan KSRt 1), befie also derfified i pHior ¢ iniries AEIRRHCAT S

31 5 GATELd 44 Gnd et slovakiaF('?4). e d{'gllae'ar'l 'em ic i 3s found 1n
3 VL Anpl Ed‘réﬂ'égﬁ ¢dthriddand in the United States (35).

Due to the increase in cases of community infections caused by MRSA, one of these strains
(WB79 CA-MRSA), isolated in Brazil, was included in the current trials. These trials present
features differentiated from the ones found in hospitals, with higher virulence (presence of
Panton-Valentine leukocidin) and profile of resistance to antimicrobials different from the one
of hospital MRSA strains (36). Recently, an outbreak of infections by CA-MRSA in a
population of men practicing sex with other men was identified in the United States (37). From
this date, we can say that infections caused by MRSA assume a STD (sexually transmitted
disease) character,

The protection results conferred by administration of anti-PBP2a antibody showed efficacy
against all the different tested clones, which led us to believe in their applicability for infections
(community or hospital} caused by any MRSA type.

Some significant features of the product of the current invention need to be commented.

__(i) In vitro protection results cause to believe that the involved mechanism of action - block
of a region close to the molecule active core - is sufficient to inhibit the bacterial growth and
multiplication. Similarly to the one of beta-lactam antibiotics, this mechanism is time-
dependent, needing that the bacterium is in the multiplication phase to expose the target to the
drug action,

(i) This feature is favored by the pharmacokinetic properties of antibodies, which present
long plasma half-life (38). Comparing to the antibiotic therapy, this means an administration in
lower number of doses, presenting treatment facility for the patient and maybe lower final cost
as_consequences. These ideas were confirmed in practice in the protection comparative assay
with vancomycin (see below).

(iii) The inhibition of in vitro bacterial growth also means that the antibody does not need the
traditional ancillary antigen-antibody response mechanisms, such as opsonization and
complement activation. Considering that most hospital infections occur in patients that has
immunodepression status, this product feature is extremely significant.

(iv) It is known that Staphylococcus aureus presents a protein A on its surface. This molecule
characteristically binds itself to the Fc region of immunoglobulins, impeding the opsonizing
activity of the immune system (38). Due to the results obtained in our trials, we believe that the
administered antibody concentration was able to saturate the protein A existing at the bacterial
surface, not preventing the PBP2a block by the administered antibodies.

Systemic infections caused by MRSA have been treated with use of glycopeptides, especially
vancomycin. However, this drug presents a range of side effects. with immunotoxicity (42),
ototoxicity, nephrotoxicity, and transient neutropenia (43) among them, and need administration
for long periods, presenting high final treatment cost.

By using a murine infection model, it was possible to compare a treatment with vancomycin
versus monoclonal antibody and the combination of the two drugs. The obtained results
indicated that an antibody dose had action similar to or higher than 5 vancomycin doses and that
the simultaneous administration of the two drugs was very more efficient in_eliminating the
bacterium than the isolated administration. These data are extremely significant, as it is possible
to think about a lower treatment cost with the

CCCA t




Amplification 33 5 GACATTGIGCTGACC | PAATCT ' 34 5' GATATTGTGCTAA4 CAGICT
3" VL Amplification 35 5 GATATCCAGAT - ACACAGACT 3 ' VL Amplification 36
5' GACATCCAG r TGACTCAGTICT 3" VL Anplification 37 5 CAAATTG r
CTCACCCAGICT 3" VL Amplification VL Anplification L plification 38
5" CAGCCTTGTGACTCAGGAA 3" 39 (kappa 18) 5' TAC GITGGTGCAGCATC 3
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transferred to other pathogens (41).

ii) these antibodies can have applicability for PBP2a identification by immunodiagnostic
tests. For example, the use of immune tests based on agglutination of latex particles bound to
the antibody can provide a result that foresees resistance to all beta-lactam antibiotics in few
hours. In the conventional tests of sensitivity to antimicrobials (such as antibiotic sensitivity
testing), these results are only released after 12 to 24 hours.

__(iii) once monoclonal antibodies have been successfully used in topic applications against
chronic sores (infliximab, see reference Streit ef al., and WO 1999041285 A1), these antibodies
might be topically administered to promote nasal decolonization by MRSA and for treatment of
skin lesions caused by this pathogen.

Based on the knowledge and issues found in the state of art, the current inventors performed
immunizations in animals with a DNA vaccine with constructions corresponding to the gene
mecA (SEQ ID NO.: 2) without the membrane fixation region and immunizations with a 76-
amino acid internal region of the transpeptidase domain (SED ID NO.: 3) comprising the
enzyme active core.

The immunizations were performed in the same conditions presented in the works of Ohwada
et al. and Senna ef al., who developed a DNA vaccine against PBP2a, using the full sequence
(except the membrane fixation region) of the gene mecA and an internal fragment of the

transpeptidase domain. The immunizations were performed with 4 doses, and the immunized
animals and a non-immunized control group were challenged by a systemic infection with

MRSA and a determination of the number of bacteria present in the kidneys of animals in two
distinctive periods. The obtained results showed that the immunization with the transpeptidase

fragment conferred a greater reduction in the number of bacteria present in the animal kidneys

than the one in the animals immunized with gene mech.

Thus, we see that the antibodies generated against the transpeptidase fragment provided a
better protection in the used conditions (DNA vaccine in murine model) than the one by
antibodies against the complete sequence of PBP2a. The transpeptidase fragment includes the
enzyme active core STQK (SEQ ID NO.: 4).

Consequently, based on the found results, the inventors directed the invention for producing
monoclonal antibodies able to recognize and bind to the PBP2a protein and other proteins
presenting sequences homologous to PBP2a protein and using the transpeptidase fragment that
includes the enzyme active core,

The invention will be now described with reference to examples, which must not be
considered as limiting.
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hybr. omas Total nunber of clones Positive clones (ELISA) Positive clones
(i mmunohl otting) Selecte clones 77 70 2 1 (clone 38) 1 68 108 10 1 (clone
10) 1 7 91 Zero /- 2\ 17 101 Zero - 0 48 2 Zero 418 14 2 From
the sel ected clones, clone 77-38 was subjected to redo sng process for
verifying the 11 stability for secreting nonocl onal antibodies. Fro the 50

analyzedEgﬁMﬂgjes, all pres, ted positive result by ELISA test. These
cl one e expanded and are stocked in liquid | arogen at LATAM (Laboratory of

nonocl On@ﬁﬁﬁfﬁm%ﬁ%faﬁbﬁy) facilities. 2. G owh, production, nd
purificall bodi es: The process was stand are zed
accordinﬂlﬁgmgggt w previously described. The obtained output is

appr oxi il ligrans of no clonal antibody for every 100 nlL of

super nat ar’l{he ?&%ﬁ%&%i&iﬁinﬂeﬁ#&k }(S‘Jagf?l}lc;cg&u‘pcrngez%vsstraiIPQerg %Ee%l ﬁgr(?an[ﬁﬁg}\.t S can
be seen E5LMRsA (ceded by Unité des Agents Antimicrobiens - Institut Pastewr [Unit of
Antimicrobial Agents - Pasteur Institute], Dr. Patrice Courvalin), WB79 CA-MRSA, and CEB-
MRSA (ceded by Dr. Agnes Figueiredo, Instituto de Microbivlogia [Microbiology Institute] of
UFRJ), a_ vancomycin-resistant Enterococcus faecalis sirain: and a methicillin-sensitive
Staphyvlococcus aureus (MSSA) strain. Escherichia coli strains BL21 DE3 (Novagen) and
TOP10 (Invitrogen) were also used as conirol.

2. Animals:

Female Balb/C mice, 4 to 8 weeks old, obtained from CECAL-FIOCRUZ and housed at
LAEAN-BioManguinhos were used in the immunization and in vive protection assays.

3. Immunization:

The mice (4 animals) received an initial dose of 100 micrograms of pCI-Neo plasmid:
fragment of MRSA mecA gene (18), followed by a 10-microgram dose of purified recombining

protein 14 days later, corresponding to an internal region of the MRSA PBPZ2a (21). emulsified
in complete Freund adjuvant, followed by other dose 14 days later, emulsified in incomplete
Freund adjuvant. Fourteen days later, the animal with best immune response (evaluated by
enzyme immunoassay - ELISA) received an intravenous dose of 10 micrograms of purified

protein diluted in PBS (phosphate buffered saline). Three days after the IV injection, the animal
was subjected to euthanasia by asphyxia in CQ, (CEUA 1.0009-07 Protocol - FIOCRUZ), and

the spleen was aseptically removed for cell fusion. The serum of the animal with best immune
response was used as positive control for other immunological tests.

4. Production of monoclonal antibodies:

Lymphocytes removed from spleen were subjected to fusion with SP2/0-Ag14 mveloma cells
(ATCC 1581), using polyethylene glycol for fusion, and were cultured in hypoxanthine-
aminopterin-thymidine medium at 37°C in atmosphere of 10% CO,, according to the protocol
for producing monoclonal antibodies in Current Protocols in fmmunology (22). The resulting
hybridomas were evaluated by EL.ISA test after 14 days, using the purified recombining protein
as antigen, according to what is described below. The best hvbridomas were subjecied to

cloning, with selection of the best clones by ELISA and these latter being stored in liquid
nitrogen.

5. Enzyme immunoassay - ELISA:




In Figure 2, we can see a polyacry'de gel wi raw sanples and after
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colum with MAb Sel ect Sure resin. Colums 3 to 9 correspond to ob nd
purified sanple fractions. The arrow indi cates the approxi mate size of 150
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concen rtion of bacteria recovered fromaninmals treated with anti bod (300
fig) + vanconyPl: 1,100; P2: 700; P3: 450; P4:90 (nean of 585 bacteria).
Figure 8 shows the bacterial quantification in kidneys of aninmals eated
wi th anti PBP2a nono | onal antibody (bars 7 to 12), vancomycin (bars 13
18), antibody + vancomycinociation (19 to 24) and of non-treated aninals
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The invention still refers to the use of non, nal antibodies able to
recogni ze and bind to PBP2a protein and other proteins prese : seguences
honol ogous to PBP2a in a conpl enentary i mrunodi agnosis for detecti n of
i stance to beta-| actans. 1. n isolated nonoclonal antibody which
binds to the protein chara terised in that it corn ses in the variable

regi ons af.2.PBP2h r@6inifiod @ Yicterith BurTRIY FOG T toftlet n1 no aci ds selectee
fromthe groups SEQ ID NO. : 8, SEQ ID NO :
12, S Q | DTh&bjectise ofine ﬂ%%oﬁei}@t ¢ iddo Ol a9t e QhjL ORlARa8GH ds at
| east 80%d deifetiul id Oitst Rt A TBrm ebsyl the l%lonol: ?)ﬁalngntfpﬁforﬂ%%@ ns One .
accor di ngirifuriobitfib)l welhdtvddetht $2¢kt kdollidn dn ol silcRd e Y @l Nurion® | 1 9Nt
chain or pheawy vihé deahe€ BAREGhDYorSEiHUSREa800 by DRtetRBR Gt EH el inde Sequ
ces SEQ IpblyddylamBlie p8ERLAiR Wlnalyldh negstive okl 's_n'aﬁTI{MS%'iQPJ P) IWgat'vé')aa“n DEQ D
NG 16, aumRis Skkdid EHMY erowh in SXpohbHtih ERR Stafd s, NG §TY thifietreshits Show, 1a180%
| dent] calhd Q,EE%E@IS;&I’E to_réogliA® tHe SHe@! Gt T OTerlad Ao bR T Tyt M9 L0,
e prot iR ofeiEAlE O, DAL T COIpri ses
ins Lo hag@ﬁmg%%?&%&@@é%@%%&ﬁ%ﬁ@ @Pﬁggb?%ﬁ%m 5 Nga? . o
sel ect ed fFipifee SRAYERE RSuIRESR d yidin t§E(Q SAQCEB s 3 &
I'D NO.:  ldubddN&th arkBPBIBA Thopbodd amﬁ‘é:od‘ A—i‘h BErkéerHﬁgﬁggeigthrm O LEGAdi ngo
aci ds at MBShfRY ident MR&A L Owh statfoiry phase: in (3) MR S A o o s ]ﬁ nti body
ace. din he@@cM SAVLYpRh oY RNt A ?SPIECE B;Qs%or?' SoCal? inte gblﬁl maﬁ(edj cells NO. -

9, SEQI EPie"ﬂQoresdeBdNngatéLﬁ“ and S Or Co It tothe sane.
to aim3 characterised in that the | |ght quences of DNA sel ected fromthe

Q I'D NO. 4. Evhiuasibidof O’t\&)tmn Jo%fer Q ‘?1'&111 @) ol lflll?tlc o at l.eaSt 80%

5. The nonoclTonal antl acterised in that
it exhi butlslnl‘;;m;mte\é%ﬂ@%e region of the Iit chai n seqg noes of am no

aci ds selecte romitne quences SEQ ID No: 6, SEID No: 7 or EQID No: 8

or Co”eﬁ%mmﬂo&ﬂﬁﬁﬁf@ ixmibigq% Q&c%irﬁﬁmgﬁl ipast 80%identical to the s
e } € nonoc Caim1lr 3 characteri zed

==

in that itTrREOABIVSSind @B eld18ary ﬁ’l[;: b Halogv Jaﬁ&'ltg.@m djr D REAVY. i SSENC S, Of
am no actigsdSskemt e RSP ar@fH Revepdutic r}“lahty._ stﬁlv rgg!gts mqﬁ?’ hr
SEQ I D Nktred sRhiffeH:E .63 BRP M IPihSE U%BgCR/ i8 able 10 teosni tg% @Eﬁéﬁ% 0%

i dent i Calhe badi}B1 S@WEr without the 4id of IS, HIR ARG k& &1 7o al

or 3, chustral aeu o e oot RS B R SRl H g
chain a AP it Esvm ol (nnct% 'é@[.l nd ¥ i=,r1an SA stfai Tua tal_ ni ng
sequencewie SlINOVIC VAR AohkAT 300, mRN LA U, caden hateq 0. 8 OF

cor r espoggline SHHEBTE ko AN fop ATl e b bach O e At Cert DiRSL SEITE.

8. The whneel fhakib G 4] PLEE VRIS i n t hat
it exhi bpdSed i F ;t;eeggya? %gl)ég@ep 38’.”? n&gl#t ngr H.}.lda\ll-f):/néji%{éﬁgll aﬁlﬂ%@i—%%ﬁé@ﬁl

cont ai ni NG AHENGRSER bDgMieIn yighBrorddeb PAURY. GBEZCORALDI g, Sequence SEQ

sl

I'D No:  13nRRdd By SHOPRPStri & monsbHna G %H\and%%ﬁomym Ol o o pOI’ldI ng
sequencegy Qf q\]m, i C O — e
nonocl o%ﬁfgﬁﬂ%&fﬂ%ﬁéﬁg Eqédi ?%na?ﬂ% 498 i b df(t,"fuaudﬁatﬁ S0, t he

vari abl e 4. %Eﬂ)ﬂﬁng(BPag?laech&ﬁnigegneﬁ',ﬂ-_%(?ugQ ,anglbo%d by DNA sequence sel ected

Uomthe ¥ ody? ! or SEQID No: 11 or
ﬁ?{rgifgigﬁ\qigéﬁggﬁ&_ogmﬂ%t 80%|dent| cal to the sane. 10. The

dc LTUO

neiel I}Zecon.rég's,b‘fﬂ‘ ‘ %I aim2 or 4, charact rised in that the

fR S4sHalloded by DNA sequenc sel ected from

vari abl
sequenc%ﬁﬁuﬁé‘ 6 or SEQ ID No: 17 or co espondi ng DNA
sequenc At .t 0 the sane. 11. The nonoel ona

antlbod§g%éégﬂﬂﬁﬁ@iﬁgﬂegaﬁﬁﬁﬁgﬁk 4, haracterised in that the variable

regi ons A% 2 GEAINME Eﬂﬂlﬂ' tueA;Uﬂeoion CDRl c taning sequence SEQ I D
No: 9, : dheriam MBRSA tas nic slone : and a region CDR3
cont ai ni ng sequence SEQ | D No 11 or correspondlng segue es of am no acids
at least 80%identical to the sane. 12. The nonocl onal anti body
:ccording to dal 2 or 4, characterised in that the variable regions of the
heavy chi nclude a re on CDRL containing sequence SEQ I D No: 15, a region
CDR2 contai nin sequence Q ID No: 16 and a regi on CDR3 contai ning sequence
SEQ ID No: 17 or co espond g sequences of am no acids at |east 80%
identical to the same. 13. Cangel | ed. 14. Cancel |l ed. 15.
A method for diagnosis o the resis te—to beta-lactam antibiotics,
characterized in that it conprises the ath ition of an iso a d nonocl onal
anti body or its fractions as defined in one of Cdl to 14 pure o0 in
association wi th other substances in a bacterial sanple suspected of
contai 'ng PBP2A or protelns honnlogous toit. 16 A pharnaceutlca
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Usual ly. MRSA preval ence rates (ratio of all infections by S. aureus
caused by MRSA) in hospital infections are gradually increasing in the

| ast decades. In a study conducted by Jarvis et al., including 1268 | CUs
(intensive care units) in 337 hospitals in the United States, the nunber
of infections by MRSA in | CUs changed from 660 to 2184 cases and the

preval enge: ERENRSEH s0d L OHR ARDGL0 644% (8). In Japan, preval ence rates of
hospi t al 3cofeehRNs+ G5 5 o ms;s_ﬁ‘by MRSA can present worrying val ues,

f r om 6094EQuIYYE hllivel Tt T EEE NiRESUELSD 0 the United States, the

percenti | I ) %in 1997 (10, 11) and, in sone
hospi t al %%{ SEE%SA'ﬁégdrugaizgjcgénvﬁlﬂl1e than 80% of Hi's are caused by MRSA
(12). ln35h§iﬂﬂh§'EgQJ'EVF#%%%%;Pﬂcreased from1.5%to 15.2% between 1989
and 1995 f't‘J AL 200 HE Yacomyelit e is 41.5% (13). Besi des hi gh
preval en B ~,‘%§J%U?%@ﬂ?m¥ﬂﬂﬁéachlng and | arge-si zed hospitals MRSA is
deened a HieRAUVE Lontlan causi ng epi deni ¢ outbreaks in Brazilian

hospi tal g .( ﬁ) In 1986, nore than 50% of S. aureus strains with hospital
origin igé#é%é%%ﬂﬁLﬁﬂﬂﬁﬁﬂﬁs fromuniversity hospitals in Sao Paulo were

resistant .to neth|C|II|n and in 1993 the |nC|dence of NRSA in the
Pedi at ri &24lipDE paetaacangd sypiethal deseston (A8, Rporiay (725 Dlst udy
conducte PO in Belo Fbrlzonte Resende et at (16) p0|nted out a
preval ence of 71% of MRSA. 1 MASA strains present a penicillin-binding
protein wi 56 ASSAYS Wels necegsary, _l orderdhat thetin pive pratsitipn evas pvaidated lmzthaM@m

cl ass, shatels,s thopnonal quanfification bypsublgthalsdase ene pind the suny a tpmiics

codi fl edln "“* ArgAsgRr inoglurg of bagteriam able te gause death jin about $0% df diei amemaish e

pept i dogt: so)nThechasen route wies intraperitancal. die tostheadmyiuistratien faTilitysand fieyah gncan be
also fo *:03--iésé$g=ﬁ3'=§@é yeaclemsthing Was used fos condiicting tRt asgrlyyy mcuﬁnus
sciuri -24mysper eV bacigris :"' Ayl pen

r esi st andé H gpntidas wverhind preyibuy I

nost ot heF Medhie 4t ”tﬂ”ﬂwaegb&WR&ﬂjmmJLﬂﬂLﬂmgiﬂ@&igbygmpept|des
(vanconyﬁigzg'* ; 5 1E 'iquﬁ:aff* elie 0B Two
st udi es _‘ ¢ dobas\i X

However + Sdiidavif : By 3 ; S :
|nnunodepressed (20) In thls c%ses a vaCC|ne mnuld not be able to

domai n, &%sived aiprevious doseioff 5% ;Mﬁgiucﬁgjp»m“- sprofection og Lted¢ dla&ﬁlve core
dy dopg @59 gcrogramy) svas evaludted ingthe pesayt i !“uu.!.‘ld.'.\..--l'_l mwher 20 bi s
: _eductlona % bsCrvE  the ongi hba 506 @aragal nst
7 ¥h'6-educt|on (renal quantlflcatlon)
ptionge ahimals yicatedrirg donfieatbd edthwer e of
mtgmnmLhﬁﬁggemmggﬁgimork of
afid _isslegd dinaethé except
mmmm:mmsomgmm of
Eum&Mﬁxﬁ&@gﬁﬁﬂmg_m&mMEQmmﬂﬁ
A qEETE M F J ' -

Rvfell,

proper tHeE d! i : Inventlon Sunnary The
mai n obj ective of the current |nvent|on is to provi de nonocl onal

anti bodi es able to recognize and to bind to PBP2a protein (SEQ ID NO : 1)
and ot her proteins presenting sequences honol ogous to PBP2a, including the
pat hogens nmethicillin-resistant Staphyl ococcus aureus - NMRSA
coagul ase- negati ve Staphyl ococcus, Staphylococcus sciuri Enterococcus and
any ot her bacterium possessing PBP2a or sequences honol ogous to this
protein. Anot her invention objective is the use of nonocl onal

anti bodi es able to recogni ze and bi to the PBP2a protein and ot her
proteins presenting sequences honol tgous to PBP2a in a conpl enentary

i mmunodi agnosi s for detection of resistance to beta-|actans. The

nonocl onal anti bodies of the current invention are represented by
sequences SEQID NO: 6, SEQIDNO: 7, SEQLD NO: 8 SEQID NO: 9, SEQ
1D NO.: 10, SEQ ID NO. : 11, SEQ ID NO. : 12, SEQID NO 13, SEQ ID NO
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As a way to validate the obtained results, it was intended to work with
different MRSA clones (epidem c clones), representatives from nost

i nfections (especially the hospital ones) caused by MRSA CEB strain
(Brazilian epidemic clone) is responsible for nost infections caused by
MRSA in Brazilian hospitals (31), being also identified in other countries

in South ARt @R d@s thd3dsultdOf deht Fhanti@R8ioTaR GNARE @¥ak] ﬁmd(l%ﬂ)treatlﬁ]%nn:-ur opean
epi dem C ail-PRRA(hOREIAN MR ahd sdbRURE td Bk ORRRRLCOMNL Chfanaa it p t he
United Sppties strain (FubdpanlBide di1diel. %ﬁ@rzzoﬂta%r% 88 o BN of

i nfecti oB&t&aqmd%nw%dne@%feachmtaﬁ&-faté&anﬂwSmia edicbrelV Rl log%?l at ed
in Brazi hyaas dridgdisiliad étEH 08 UGN ofldhdtPdntmal { Qeﬁéiewft}{ 1h& bl BER
f eat ur es gdif T.eERBEL 3 TiRAM G RESTO YBinkd nQrP ! BaHemal htiFicati ner
vi rul encgoillseEERG 6,000 bA2RREAMN: YahENEI R, SUEEI0E bR 4.P0y 81000 Faclll
resi st angReah @ ani odyl Hab@d)& FI%atgd Ik REEIA adifn P18 9&?&19[1’21 h&c ria; A
strai ns {@BiotereuRIF4: %0 b%&ex@djhi’e'é{?%ﬁs% bh L85 TR ATt in (bR O bctBria

popul at i AT oRlred FlmAF dubeifls REiatloh b Me Qoh-+/lsi0a DRS: 26 Btel €0 111 t he

Uni t ed STfigse 6 thowd BTSN GF R CarWRcAh i AVmAlE fbald U Hoh RseL g ed by
MRSA ass iEpEP23 HdrbBiGsd 3htinbdd BRAISIE k8t Vs@ReSiitecddAlifiC Silblethal d s_‘é_o dy

m-

protecti WB?@WMR‘-\SAC@B S BlEfial Yordf ujtgls§£i1 Py 'ﬂI‘S'. ars(ilt xx. hotizoital Hashi
SERI R L

h { (). estimate” 1 0 M i,elk i he
caused by, ANy M 4 YDE. a0 SPTEor IR bLFA T GHLUEH Sl PR e

m) 188 of guantity of
current 5&%?9%0%?@”@&9 the EEF vsC 8 "anim als greated .w1t18 l2‘{9 hn f/ ! }6 nio%é’c (1)11U
4 at %cﬁig

results galisg B%rs”f(‘]' AR hﬁ‘?nameéi ock of
a T egl ONy ;693 6F cach animal weated with SO0 we OF ant |t the
bacteri a aro aifg. ol L1 pHtoat o — ‘_ act am
S, ndieate Hie. m . aria: .
anti bi ot terium
isinth
(ii) Thi
ant i bodi

anti bi ot j ,
pr esent i bagters - ntes npprieated with :

as consemegr 1 p BAe v 'uuulrned in practice in the protectlon
conparative assay mnth vanconyC|n (see bel ow). (ti1) The inhibition of
in vitrotbdwrivallasspyewt h al so means that the antibody does not need the

traditional anC|IIary anti gen-anti body response nechani snms, such as

erpyaltate thei pretedtion conderred; hydhe wﬂmgﬁm t al

i nfecti o ectiy ith @ hagtesial long bl hpkill94% of] £31C nimale b arores .-l- iins
product #8WELNe Larec g : e fpa | y W gatedk A

St aphyl o&é: A W18 ant

char act e plog lgna L2 & et fssay noglobullns

i FYDEdl ng—tthSodsyn ith (eEBy MRSA stia 1 700 f aran ealss yilee treatiBAY suived tthe t he
resul t s BEetionm agpinstondy F0% of the gontrpberber {newy-treatdditIn theassay ahith e 'Aant|b0dy
concent r%&@m@&_\nﬁ@_a@_egulmewmﬂw with 60 of prpte¢tion dn MMMMN eri al

surf ace, 109t of deatl dmednirgl group. i Wit CAVMR Hé f 9t wasdi es.

ealc | ty,

and traﬂ@ﬂéﬂLAQEUtropenla'(43) anDng then1 and need adnlnlstratlon for
| on_g periods, presenting high final treatnent cost. By using a nurine
I nfection nodel, it was possible to conpare a treatnent with vanconycin

versus nonocl onal anti body and the conbination of the two drugs. The
obtained results indicated that an anti body dose had action simlar to or
hi gher than 5 vanconycin doses and that the sinultaneous adm nistration of
the two drugs was very nore efficient in elimnating the bacteriumthan
the isolated adm nistration. These data are extrenely significant, as it
IS possible to think about a | ower treatnent cost with the 5 antibody
and a nore efficient recovery of patients with severe status with the

adm ni stration of vanconycin and anti body. In addition to the use of
anti - PBP2a nonocl onal antibodies for treating infections by MRSA the
current invention still considers the—follomnng applications: (i) the

results of recognition of a protein with nol ecular weight close to the one
of PBP5 in Enterococcus sp. strain by anti-PBP2a nonocl onal anti body
indicate that it is possible to obtain a protective response against this
pat hogen with the anti body adm ni stration. PBP5 presents honDIogy mnth
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A sanmpl e of previously selected clones 10 and 38 was grown in a serumnl ess
medi um (G BCO VP-SFM with addition of 1% BSA in 100-nL vials in a stove
wi th at nosphere of 10% CO,. The supernatants were subjected to
centrifugation, followed by filtration in 0.22-mcroneter filters and
purified in high performance chromat ography (HPLC) with Sel ectSure protein
A MAB r esi Rigi@E)R stibhve tlentivibattese of¥edad Tedictdd)i 4@ domtreahld (GorfroMiahihals M Tri s
pH 10. 0, afieninfztch Bgaions bf PBS 0° bactdria (heHAWRSH) ¥Wikifktered BE iRAbRiGSaer €
subj ect edotte(dhypphi | i zat i on process, resuspended in deionized water,

quanti f i edF : &6) AN d BbLELFARNDESES laSimald

pol yacr ylafini difeagieh . by a7dosdasfgell ke i gRdcteri® (WH79L CALIIRY K & by

r ecogni t iimraperitomsat oo k-dintsi)Ng: A MRSA (CEB) strain, a
methicillin-sensitive Staphyl ococcus aureus (MSSA) strain a

Vancony cid2-4 €ohmiaivt stiiytod HAt@G6LS & AECHURIS SR ﬂtibcﬁg Jerbi} earﬁbﬁx%gn DE3
Escherichia coil strain were grown in exponential phase. € of each
sanpl e wasAgemtomydigiad fastahbiysatinRyotad] ifbraten@nd oF stleASiafeBRANEy MRSA. a

m ni - BeadoBpmidtor stidy bie profeBiidsps ebndited itcd Sddel diffeleBFoni BE pAVicsEGROGS. One

al i quot difis gadyh tieaniplal was indski aad 8 alNinelraein’® PRAMES S biaNormdbAERNAL Ur i ng
pol yacr y katitiodies ges strBRSuPAGE) fowalghrd breinREMIeTRS VBT Rasl Bh&lctel WAASLEL T €d to
a nyl on’ distint groapd kyboekdNiBi eReshycinl beeBaEREANA MecIBhD ShEHdENYE] o M | d
agi t at i othifdometwith fimultzhiedus 2BNBH sl G anbiRN@id +NghtibQesS ¥h IR iL& and 1%
BSA (bovime sipsednaed distthispred The wap SbilaN® tMEGsies e ibhRNiE 8uhilesd [, PBS and
Tween 20e¥edy O58Qursand three tinmes in PBS. Then, the Tatter was plafad in

i ncubat i oriTHebtatna rdaaisrisdioated fthad therRIwaa b atfuctth R BbliidABRARs IRROG 03 o

ant i body balitdriatpederitrin BBKidreysloflaniadls Geatddl ¥ @4 akthiBcrbblAWr 3htilhies & JBIbr ane
was was hefteralte ipfcetiorD tbkwyver O felidte &f 4309 tihdlee wal kal D fie RRASRNALESE ed

conj ugat eedtireit iwitd adifiicrobigGndRhtideady - Si gma A3688) at T1.15,000 ratio and

i ncubat ed Bas¢d o thedeyrediilts) uteesan obhdl@fe thdlitse REELREH cohfBSed RS zﬂﬁb&')(:f\'/ £§38 was

per f or necbreeginted tafide vameortheied BRI thatthé BmWRSE AT AdbiniE A Rp Lo hfy "
al kal i nearghasipbditsanss (e effRia) inVagucRR! the biledial lofd dbseRiBr 4@ HoOGRRBYL Lt On at

t he bact ifdcterh aiifalsa This sty Qs GpeRBE With ‘a littlSONBOMEdcitetHoss bl Yl NS d! OWn i n
st at i onagopld Ednr GhiscRX BRNROEARE aBfbASE ant MR SPABIRBnSh LIRS REH il PS | x
and r esusddmasekiftion ithaERemadin (Reb fiburd P, bacteria/nl). These Tatter were
centri f ugedtet thelconuc(id:08f acéBhd adsay@With haSHSNLRARE dbl, B 2YBof AN a 1: 10
di | ut i onconfirniar el iniiel tbeuHsMUhe PRIEHBREbafed QE By (i Geat@l Wiith BEL&GIdHCUbat ed
for 30 nantibady chted @Ridudiidh OF 89 e, GRIBK GBS Kide? thak M€ bloRkdn Walifed WRHED 2

times i m;ﬁ%&%h{f;@ﬁ&ﬁv?ﬁdoieg (:%é&é%g@ﬂ of 95 'tiLﬁ%E).S HOWeVel e HALALHif KO- 57 BSA
and a 1:r refult wisl s0¢h i theadup- ‘ P ancBidi i pat e

for 30 mofago émeat 4C Aft ereaa?hips st egftH?ﬂgﬁsgng s {',\‘,’é»‘g%v%gﬁqe uction

previ ous| Figne:ad A stand thebddsaanaestifichtiohQR kb6 bhiBh S 1RfePBR1 ApSpH% BSA
and a diettocRal(ahtiBdK)0Yan@émydin, (Al HERERNENEH kibBRUS G2l cih nk W EHaL €,

| at er beteagdianiedabaifiedinfbctichokih 6,07 B0 babidiadEER MRIANEThe fddSnaPIRE G e €
washed aaapeneditGodrs XBdrakt thRbtichd VARJMyER wat adfinkRrelByvers PThALD Shs&YC
par af or nidrd ey de 4. Afdt £(datHineg: BE @PasRbARRen bNSARANRLE ST Alkdegd 10 a
flow cytanimedl€fcoltBag! ©n 78001002; ¢kl MBA0-CIASROR, Y 100,000 Fmean! 2, ?ﬁa

pr ot ect i et SRS 6.-7, 864, @hid1 V@hdcREre@Patiinf 103I6R oRBhRIHE E¥bLRATE BN LAl ! ON:
MBRA st rfgindsnifn&lEBeatd KN 200, o Santi- 2RI LAInoMBhE BN P 1Ng SetP BOEITH bt phase
up to 6GG: 880,000, PPt HA (HRAS b Y8328 Bhotlit) Bars 1118, ¢PPI,T £ [IECH Uih was
adj ust ednintlls LARYMWith vABcoARBIOK] : D800/ P2OS% MHOPPABE 60. Pa: NHob Flneaa (it ON

4

G . Pa: 0
broth bagk.esi BictctiMOBats UeN1 721301060 Grr@ABNAN S, FT PUrTTTed ant =PEP2a
nonocl onal antibody were added to test tubes or 24-cavity plates. The

pl ates or tubes were subjected to incubation at 37C for 12 hours. After
this period, presence or absence of turbidity was observed in the sanples.
The m nimum inhibitory concentration was considered as the | ower anti body
anount able to inhibit the bacterial inoculumgrowh (100,000 bacteria).
9. In vivo protection assays: 9.1. Determi nation of |ethal dose and LB O
for MERSA strains. The determ nation of |ethal dose and LD50 were
performed according to the Reed-Miench nethod (23) for MRSA strains (CEB,
| berian WB79 CA, and CCOL). Groups of 8-week fermale Balb/C mce were

i nocul ated by intraperitoneal route yth grow ng bacteria doses and
observed for 7 days. The animals that—survived after this period were

subj ected to euthanasia, according to the established animal welfare
rules. 9.2. Systemic infection and bacterial renal quantification assays.
MRSA strains (CEB, |berian, and WB79 CA) were grown in exponential phase
(D0600 -0.6), washed and resuspended in sterile PBS | x at DO600 -0.5,
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A( GC) TT( GC) (TG) GX TC) T(AC) A(AG) CT(GT) G(GA) TT 3' 19 5'
ATG( GA) AATG GC) A( GC) CTOGT( CT) ( TA) T( TC) CTCT VH Anpl i fi cati on 3 20 5

GATGTGAAGCTTCAGGAGTC 3' VI-!  Anplification 21 5 CAGGTGCAGCTGAAGGAGTC 3'
VH Anplification 22 5 CAGGTGCAGCTGAAGCAGIC 3' VH  Anplification 23 5'
CAGGTTACTCTGAAAGAGTC 3' VH  Anplification VH 24 5 GAGGICCAGCTGCAACAATCT

3 ANRInbdntr&@inl 2 Bactedia Reco NI Sl Ak SN amBibod1300 pe) + vancomyein.
P1: 1,100; P2: 700: P3: 450; P4: 90 (mean of 585 bacteria).
Figure 8B shows the bacterial quantification in kidneys of animals treated with anti-PBP2a
monoclonal antibody (bars 7 to 12). vancomycin (bars 13 to 18), antibody + vancomycin
association (19 to 24) and of non-treated animals (bars 1 to 6) after infection with 7.0 x 10°
bacteria (CEB MRSA). Treatment beginning in 4 hours after infection. Vancomycin
administered every 12 hours (5 doses). Bars 1 to 6: log of concentration of bacteria recovered
from non-treated animals (controls). C1: 6,000; C2: 1,000; C3: 500; C4: 118,000; and C5: 1,000
mean: 25,220 bacteria). Bars 7 to 12: log of concentration of bacteria recovered from animals
treated with 500 pg of anti-PBP2a monoclonal antibody. MB1: 450; MB2: 200; MB3: 100;
MB4: 20: MBS5: zero (mean of 284 bacteria). Bars 13 to 18: animals treated with vancomyein.
VCI: 100; VC2: 700: VC3: zero; VC4: zero; VC5: 2800 (mean of 720 bacteria). Bars 19 to 24:
log_of concentration of bacteria recovered from animals treated with antibody (500 pg) +
vancomycin. MBV1: 130; MBV2: 20; MBV3: 10; MBV4: 80; MBVS: 20 (mean of 56 bacteria).

5. Avidity assays

Results of the avidity tests of monoclonal antibedies clones 10 and 38:

Urea protocol avidity:
clone 10: 1.03/1.46 (reading DOs with/without freatment) = 70.5%
clone 38: 1.00/1.21 = 82.6%

Ammonium thiocyanate protocol avidity:

Clone 10 (DOs):

Control: 1.12

Thiocyanate-treated samples:

2M=0.046;1.5M=0,047: 1 M=0.107; 0.75 M = 0.483; 0.5 M = 0.602; 0.375 M = 0.684
Avidity rate: 2.47

Clone 38 (DOs):

Control: 1.22

Thiocyanate-treated samples:

2M=0.056.1.5M=0.062; 1 M=0.129: 0.75 M= 0.648, 0.5 M = 0.758; 0.375 M = (.793
Avidity rate: 4.40

It is seen that the avidity rates of clone 38 were higher than the ones of clone 10 in both

assays. Furthermore, it is verified that, according to both protocols, it was necessary to use 50
times more antibody from clone 10 than from clone 38 in order to reach a DO close to 1.0.

6. Determination of association and dissociation constants of the monoclonal antibodies
(clones 10 and 38 by surface plasmon resonance method [SPR] [BIAcore])




ification 26 5 CAGGTCCAACTGCAGCAGCCT 3' VH  Anplification 27 5
éggGTGAAGCTCI;TGGAGTC 3 VH Amplification VH 28 5' GATGTGAACTTGGAAGITGTC
Anplification 29 (gama 1) 5 TGGACAGGGATCCAGAGTTCCAGGITCACT 3
Amplification FOR LIGHT CHAIN 30 5° GACATTGTGATGACCCAGTICT 3' VL .
Anplification 31 5 GATGL111GATGACCCAAACT 3' VL Anplification 32 5

3|

GATATTGT GATAALSHIAGbRine¥lby SPR method confirmed the preliminary results of antibody avidity,

where clone 38 showed results higher than the ones of clone 10 again. According to the data
seen in ‘Table IT, we see that clone 38 shows affinity 450 times hisher than the clone 10 cne.

This affinity is mainly due to its higher association rate, which is about 100 times higher than
the clone 10 one. Due to the very high affinity of clone 38, its measures present parameters
close to the equipment detection threshold. Yet, due to the care in trial planning and
conduction, we obtained an excellent adjustment for trial data using Langmuir’s model, which
indicates that the obtained data are reliable.

Figure 9 shows the interaction between recombinant PBP2a (antigen) and monoclonal
antibodies clone 38 (Figure 9A) and clone 10 (Figure 9B). Smoky dashin curves represent SPR
data in the concentrations according to the right key. All samples were analyzed in duplicate,
and the 1:1 Langmuir’s theoretical model for each curve is shown in black under each curve.
Response units are represented in the vertical axis. and time is represented in the horizontal line
in seconds. The closest lines referring to the horizontal axis represent the baseline for each
sample (negative control).

Table It

Dissociation and interaction constants between antigen (PBP2a) and monoclonal antibodies
clones 10 and 38.

k, (M'sT) ko (s Kp (M)
Clone 10 442 x10°+57 .16 x 10* £ 5.63 x 262
107
Clone 38 5.45 x 10° + 384 3.13x10°+2.11x 5.7x 107
10"

7. Identification_of complementary-determining regions (CDRs) of light and heavy chains
of anti-PBP2a mongclonal antibody

After the mRNA extraction process in the hybridoma cells of the clone producing the used
antibodies {(clone 38), cDNA obtainment was performed and PCR reactions were performed
with this material for different light and heavy chain alleles. The obtained materials were
subjected to sequencing using the same starter sequences (defined by SEQ ID NO.: 18 to SEQ
1D NO.; 39) used in PCR reactions. Light chain 391 and heavy chain 310 were identified in
three distinct sequencings. Applying the Kabat’s and Chotia’s algorithms, we obtain the
identification of light and heavy chain CDRs, which are the target of the attached claims.

We present the sequences of light and heavy chain CDRs below.

SEQ ID NQ.: 6 - CDR 1 light chain amino acids.
RSSQOSIGHSNGNTYLE

SEQ ID NO.: 7 - CDR 2 light chain amino acids.
KVSNRES

SEQ ID NO.: 8 - CDR 3 light chain amino acids.
FQGSYVPLT

SEQ ID NO.: 9 - CDR 1 light chain DNA.

VH



Anplification 33 5° GACATTGIGCTGACCCAATCT 3' VL  Amplification 34 5
GATATTGTGCTAACTCAGTICT 3' VL Anplification VL 35 5 GATATCCAGATGACACAGACT
3 Amplification 36 5° GACATCCAGCTGACTCAGTICT 3' VL Amplification 37

5" CAAATTGITCTCACCCAGICT 3' VL  Anplification 38 51CAGCCTGITGTGACTCAGGAA
3" VL Anplification 39 (kappa 18) 5 TACAGITGGTGCAGCATC 3' VL

Ampl i fi cabdapddgccagagcattggecatagcaacggcaacacctatetggaa
SEQ ID NO.: 10 - CDR 2 light chain DNA.

aaagtgagcaaccgetitage
SEQ ID NO.: 11 - CDR 3 light chain DNA.

tttcaggacagetatgtgccgetoace

SEQ ID NO.: 12 - CDR 1 heavy chain amino acids.
GESITSSSSCWH

SEQ ID NO.: 13 - CDR 2 heavy chain amino acids.
RICYEGSISYSPSLKS

SEQ ID NO.: 14 - CDR 3 heavy chain amino acids.
ENHDWFFDV

SEQ ID NO.: 15 - CDR 1 heavy chain DNA.
gectttapeattaccageageageagetgetpgcat

SEQ ID NO.: 16 - CDR 2 heavy chain DNA.
cecafttgetatpaaggceapcattagetatapgecepagectgaaaapc
SEQ ID NO.: 17 - CDR 3 heavy chain DNA.
gaaaaccatgattgptittiteaiete

Complementary data

Further other assays were conducted, proceeding the invention development. These are reported
below, through examples.

Example 3

A second study using CEB MRSA strain was conducted, following the same protocol described in
Example 1, item 7.2, with adding of two pulses of agitation by vortex. of 15 seconds each one, after
each washing; aiming to disaggregate Staphylococcus aureus agelomerates and to increase the
quantity of PBP2a exposed to antibodigcs.

‘The markers FITC (fluorescein isothiocyanate) and PE (phycoerythrin) were tested, with control
samples (i. pure bacterium, without contact with monoclonal antibody; and ii. pure bacterium plus

FITC or PE marker) and the sample treated with monoclonal antibody and subjected to marking with
PE or FITC being analyzed. The readings in FACsalibur device were performed in linear mode.

Figure 10 is a graph of analysis by flow cytometry of MRSA samples in presence of FITC-marked
anti-PBP2a antibody. Curve (x) corresponds to non-marked sample, and curve (v) corresponds to
marked sample.

The obtained results showed that about 22% of marked population was detected by the device,
confirming the recognition of the target (PBP2a) present on the bacterial surface by anti-PBP2a
antibodies (Figure 10).

Example 4

The inventors still surveyed the protection conferred by anti-PBP2a monoclonal antibody from

methicillin-resistant Staphylococcus aureus against enterococcus. Accordmg to what was already

previously mentioned here, the antibody recognizes proteins present in Enterococcus Sp. strains,
probably PBPS - a transpeptidase with low affinity for beta-lactams, present in all enterococcus
strains, with molecular weight of
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PRP5Efas TARFATGYAPGSTFKIITGAIGLDAGTLKPDEELEINGLKWQKDKSWGGIFATRVKEAS— 470
PBPSefam ISRFATGYAPGSTFKMITAAIGLDNGTIDPNEVLTINGLKWQKDSSWGSYQVTRVSDVS~ 464
PBPZa LNKFQITTSPGSTQKILTAMIGLNNKTLDDKTSYKIDGKGWQKDKSWGGYNVTRYEVVNG 451

_* **** * *. i*i *:' . L] * *ii* *** * *i .
PBPSEfaa PVNLRTALVNSDNIYFAQQTLRMGEDKFRAGLNKFIFGEELDLPIAMTPAQISNEDKFNS 530
PBP5efam QVDLKTALIYSDNIYTAQETLKMGEKKFRIGLDKFIFGEDLDLPISMNPAQISNEDSFNS 524
PBP2a NIDLKQAIESSDNIFFARVALELGSKKFEKGMKKLGVGEDIPSDYPFYNAQISNKN LDN 510
::*: *: **** *: :*.:*' ** *:.*: ** ] ***ii . -
PBPSEfas EILLADTGYGQGQLLISPIQQATMYSVFQNNGTLVYPKLVLDKETKK—KDNVISANAANT 589
PBP5efam DILLADTGYGQGELLINPIQQAAMYSVFANNGTLVYPKLIADKETKD- KENVIGETALQT 583
PBPZa EILLADSGYGQGEILINPVQILSIYSALENNGNINAPHLLKDTKNKVWKKNIISKENINL 570
**i** ***** ** * * HE « k& L) *k Kk .l L) i +':'* * * *
PBPSEfas IATDLLGSVEDPSGYVYNMYNPNFSLAAKTGTAEIKDKQDTDGKENSFLLTLDRSNNKFL 649
PBPS5efam IVPDLREVVQDVNGTAHSLSALGIPLAAKTGTAEIKEKQDVKGKENSFLFAFNPDNQGYM 643
PBPZ2a LNDGMQQVVN--KTHKEDIYRSYANLIGKSGTAELKMKQGESGRQIGWFISYDKDNPNMM 628
T L : . o * * **** 15 ** _*:. R * -

PBPSEfas TMIMVENSGENGSATDISKPLIDYLEATIK-~———————- 679
PBPS5efam MVSMLENKEDDDSATKRASELLQYILNQNY{Q-—-——————— 673
PBP2a

MATNVKDVQDKGMASYNAKISGKVYDELYENGNKKYDIDE 668
- - - * . . - -




79 91 Zero - 17 101 Zero 70 48 2 Zero 418 14 2 2 From t he

sel ected cl ones clone 77-38 was subjected to recloning process for
verifying the cell stability for secreting nonoclonal antibodies. Fromthe
50 anal yzed cavities, all presented positive result by ELISA test. These
cl one were expanded and are stocked in liquid nitrogen at LATAM
(Laboratory of nonoclonal antibody technology) facilities. 2. G owh,

production, and purification of nonocl onal antibodies: The process was
st andar di ed .accordi ng to what was pr evi ously descri bed. The obtained
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recogni tlldnl—”-"_”ﬁ’q&mimg In order to investigate the capacity for
anti body recognition by the target in the pat hogen (PBP2a and simlar
sequences)}Ierbieptie ph i asey wep toexaluajgythe i pitngr patiettion ad be tiegniiiogs ent i ng
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Escheri cEr dEOH strain (V\/nere t he reconbl nant protein was generated) as

negati veggm .. The obtai ne It that he antjbody was able to
recogni Z@nﬂﬂ%{ Lmed a(tﬁ % gr\:vla o lJL%B:S me/ “ KDa in MRSA
and Ent efCAGRISRE Braipt T &1 1S, ~COrrespondi ng to the size of PBP2a and PBP5,

respect i peliy T i b DS TRNSG ‘? ab nRfit WA, SEEN Wi th
pr Ot 61 1S Gl ABthS 6 bEs b SeTah L A i Hapait )ngg‘vﬁ%ﬁ negat i ve)

nei t her wolh Ea&Reid-Nhdrc®FT ST aln. |ne resulrts caim e seen in Figure 3
(I munobeidtifidglien 98k R34° BMReAand MSSA) . The result of the

i mmunobl oést dongitibest Oof MRSA and MSSA Mat es agai nst the supernat ant

cont ai ni h@cdivhi 5.PBRZaadw@p@oc| onal anti bodies is shown in Figure 3. 1. -
mol ecul aAntiveiyddhcenmdtisey 3dokedoes o0 AR@ YI0 i of antBRA sanpl e grown in

exponent Caturephaite: 1 hlafdurde broth MVRSA sanpl e grown 1 n exponential phase; 5. -
MSSA san@tleculirophate] 4 catitsi onary phase (overnight); and 6 and 7. - MRSA

sanpl es_Epsitwncantrolstiz brottar bacplidsreculdine | eft arrow i ndi cat es PBP2a

nmol ecul aME%@XQ@bMM@MPBPZa recognition on the bacteriumsurface - flow
cyt orret rlpcubatihal &iosc¥7{G/e of the flow cytometry test is to validate the
capacity for target recognltlon on the bacteriumin its native formby the
monocl ona 12LRe 1l gl th Yk A Qf the prioieetion atyifaated b Nt antihe .;5 wed t he

t ar get r@e&@?ﬂ—ﬁr on on prot ei ns subjected to a denaturation process, which
occurs durjng the %rot ei n separation by el ectrophoresis in denaturing

pol yacr ) ain we anal yze a negative control strain (MSSA,
PBP2a- n o @—QX MRSA strain (CEB) grown in exponential and

station 0 L obtained results show that the antibody is able to
recogni 2 i d¥n the bacterial surface in both conditions. The
presenc - ’%?}.Vutc\,. ¥ A on Staphyl ococcus surface was not able to inhibit

t he ant f%éawﬁam.g with PBP2a. The obtained results can be seen in

Figure 4.
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Figure 4 shows the results of the flow cytonetry of MRSA (CEB) and MSSA
bacteria incubated with anti-PBP2a nonocl onal anti body and marked with
phycoerythrin (PE). In (1), MSSA bacteria; in (2). MRSA grown in
stationary phase; in (3), MRSA grown in exponential phase. MRSA

popul ations present a right shift, corresponding to an increase in marked
cel | s by ¢.hey ki bomgseent conjugate. 4. Evaluation of protection conferred
by anti-PBP2a nonocl onal antibody: 4.1. In vitro protection tests
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Therefore, 1t was not used in protection assays. 4.2.2. Renal protection
assays after systemc infection with sublethal dose Usi ng a renal
gquantification nodel after infection, these assays enable to eval uate the
anti body capacity to reduce the presence of bacteria in vital organs

(ki dneys) after a system c infection. A reduction higher than 3 | og (1000
times) was reached in three i ndependent assays with virulent MRSA strains
fromdifferent genetic backgrounds. In these assays, the aninmals received
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concentration of bacteria recovered fromaninmals treated wth anti body
(300 lig) + vanconycin. PI: 1 100. P2: 700. P3: 450. P4:90 (nmean of 585
bacteria). Figure 8B shows the bacterial quantification in kidneys of
animals treated with anti-PBP2a nonocl onal antibody (bars 7 to 12)
vanconmycin (bars 13 to 18), antibody + vanconycin association (19 to 24)

and of noR=-héRRMEEYAN 1TRISorBRAbSihlank Qan@(gms fr 210 &Q&E?ﬁ\i, WCV%F) 7 0 x 106
bact eri a ifdokilin MapAR: 300 RRIIRRLiInREGHR! 30%ml. b BHIAMH SanBlnhEh | 9f‘
Vancony Cicent@dg8d oS L € hf] 4866 frdm, TdsublRHIed ik B0 TB8)0.5xPa0 Strrent
concent r ailitdhs eifd Paed &l @adtiGeHVE L «f fﬂgrﬂa&%?rﬁ]f e%ﬁfﬂm@nl'ilrrﬂ cehﬁ;t ht Ol S) .
d: 6 00QesudperidedinG0®mI OB rou02.2 badkéti A(TT%%L_ES 220
bact eri aLimBah&lule:t 0 12: | og of concentration of bacteria recovered from
ani mal s Dy éhieglosdatibn &ABtHoaw38d m@nt i - PBP2a nonocl onal anti body. MB1l: 450;
VB2: 200_&@ IP 100plaibdBAif a@bodyMBBO maR @i Aifecidn R84 dpaaidrirapso Barg 13 to
18: ani i m mamu mycin. VCl. 100. VvC2: 700. VC3: zero. VC4:
zero. VC®a a, titbect eria). Bars 19 to 24: |og of
concentrati on of bacterla recovered fromaninmals treated with anti body
(500 j i g)The resplisareppevmin FigRig1l3. Qg2 tridRI2ninB diel/RGT% A ProtevBiil:AlIRGatroMBV5: 20
(nmean of aupalpdied @ithegycond day. Avi dity assays Results of the avidity tests of
nDnocIonaI antlbodles cIones 10 and 38 Urea protocol aV|d|ty cl one 10:
uiivelil ' 16 iy pan®B1 with 00/ 1. 21
CEiC ol aV|d|ty Clone 10 (DOs): Control:

1.12. Thi ogva ate treate sanples 2 M = 0. 046 1. 5 M =0,047; 1 M=
0.107; o%‘i SCUIRE s e yvcepsatectign oficacypt anii PREJA and PRPS ponoelpnal 2. 47
0.75 M =2bedydiony n 51 cﬁ‘ gainst & Ste‘ Anictig -_E- fsiecign ,_,_,,.. 8 (DOs):
C‘ontrol.T 122 Thlocyanate treated sanpl es: 2 M=0.056. 1.5 M
= 0.062; 1 1y My o0 s o

i | ody (purffied from supernatant of the cell culture in medium with serum)

- Dialysed, lyophilized, and resuspended purified sample (AffiPrep ProteinA Biorad/HPLC
SelecSure MAB).
uantification (Lowry’s methodY: 1.5 mg/mL

2. Murine model: female, 8-week Balb/C animals, weigh from 19 to 23 grams
3. Protocol:

oup A (4 animals): 500 micrograms of antibody (in 2 months, d01, d02

roup B (4 animals); non-protected control
4. Preparation of bacterial inoculum:
Iberian MRSA strain:
pre-inoculum, 10 miL of Lb broth ON. 37°C. 120 rpm
inoculum: 200 microliters of pre-inoculum in 20 mL of Lb, DOgyg of 0.80, centrifuged for 10 min,
4,000 rmpm, resuspended in sterile PBS 0.5x, adjustment at OD = 0.51, dtlutlons and plates for
quantification (2.4 x 10° bacteria/mL.); inoculum: 500 microliters, [P route (2.4 x 10° bacteria)
Time schedule:
Day 01: inoculation of 250 micrograms of antibody by intraperitoneal route
Day 02: inoculation of 250 micrograms of antibody by intraperitoneal route and systemic infection
(intraperitoneal, 500 microliters of bacterial solution)
Day 06: euthanasia, bacterial quantification in kidneys

Based on the results above, we can highlight that:

In vitro protection assays - determination of minimum inhibitory concentration:
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Therefore, the current invention described here - anti-PBP2a monoclonal antibodies, able to
specifically bind to PBP2a and homologous sequences - has applicability in infections caused
by bacteria presenting this protein or similar substances (MRSA, MRSE. and Enferococcus
Spp.. and any other pathogen that has a protein homologous to PBP2a).

It is important to emphasize that once these_infections are a worldwide problem and the
assays were conducted against the main known epidemic MRSA clones, the product of the
current invention has application in any place where there are infections by this pathogen.

The documents relative to the state of the art of knowledpe of the inventors, cited in the
current descriptive repott, are listed below,

1. KOPP, BJ. NIX DE, ARMSTRONG EP. Clinical and economic analysis of methicillin-
resistant Staphylococcus aureus infections. The Annals of Pharmacotherapy: 38:1377-82. 2004.
2. BOYCE, JM. Are the epidemiology and microbiology of methicillin-resistant Stapkvlococcus
aureus changing? JAMA: 279(8):623-4. 1998,

3. HUNT, C;: DIONNE M. et. al. Four pediatric deaths from community-acquired methicillin-
resistant Staphylococcus gureus in Minnesota and North Dakota, 1997-1999. Morbidity and
Mortality weekly report-CDC USA. 48(32):707-10. 1999,
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After the nRNA extraction process in the hybridoma cells of the clone
produci ng the used antibodies (clone 38) cDNA obtai nment was perforned and

PCR reactions were performed with this materi al
heavy chain alleles.

for different |ight and

The obtained materials were subjected to sequencing
using the sane starter sequences (defined by SEQ ID NO :

18 to SEQ I D NO.:

39) used4i 0'BIIRN ¢ac PEARMAN Bt GrAGER, 3P RBAY, PeavkusBawh BdhRie

i denti fi eghaih Bf ﬁl&hﬁﬂhtﬂieﬁfsthﬂ@apﬁﬁ%@&& laiEss m%ﬁ?éd%h 9ol

k. Buidhl%r

Choti @' s Giih 80Edobib

CDRs, whiscrERIOS/HR

8700R293RI6a1 1909 he T dentitication of |

herd; ar et ASFER hervatiipehed. aabWarp VeD

T and neavy chain

DISFSHE:

g

sequenceMCdcthAa@ﬂ d)eela¥acklia

1124

Wi s%d'uééd scept 1T't1e 1

l'i ght  chaiddo@dinghdasitedl SlycopBreol Sdr

chai n amgnouagi qs. MAt@SBBFkUP‘éﬁ%'

t{dn %ﬁap‘ﬂ%b@d@m

HMicripiL.!

2027, 199gR 2 TTght

7

%Afm

9. ENRAR NO

aci ds.

cgcagcagaaadads aokd dstesthRAG 2BRHGEA TN BGHLAL (3]
i ght chaiprdoNdI,. 2emgt gagcaaccgctitagc

bESRROMELL de Sbldcb N Qe iso

€l
Bdelpdcle

tqu&%'rgn

m@ i'é‘in

<0 % %i]tgérl 0
1T

chai n DNA cOsGR MBACARRGLIOCR

tibi

am no ackgsep

SEQ

RECIPFRGC ﬁE@a}l

fe

vy chartr anrt o aci ds.

_;Mcus b reush re@u%ea(}/ y chain

Rl CYEGSI pYHE

_1

SIS VE QLK

c!t)]j\ge)ases '59( 4):5
CHHRNN R!

qj{b§8N aIGI glsatlonal

ENHDWFFDyre

:RQCJ: ¢ Nﬂé’[hl()lﬂlé fesi

gget t t aggaf;i

iEC CRBCANTANEAYLD

sfof ,S‘ta%?o‘égcc
LGt ggﬁﬁ' 3 2

DNA.

cgga ALAEiAORREERRRE b akka
CDR 3 hegyy746hajn DNA.
Fur t her g NEANASFEY AL AN YA

gaaaaccat

9

QaQ

Sﬁ(‘;&g?&%&t @g&?f%ﬁlsh %egcaHOurnal'l t a

t %Yrﬁ’é@cﬁﬁdw&lcﬁlﬂr?

}Y'\in tlent S Jhealth ca
ain

17-

dsAMENL,0n, devel oprent .

These ar g, t8R0 Uk ads A8k Q% s5- Eébﬁoi‘ﬂ :

usi ng

ecti

[=]

Cand Ho's_ﬁ&l%

hid 13:582-85. _imuuuwt udy

@tff @laﬂhl)@@c%cc% uur .)T

uucctloﬁlg eglvﬁ

N
TWO

PR dE O Ujjé,jzﬁiescr i bed

in Exanpigidog 1 tem 7.2,
of 15 SefONARRRAGM OBRyerd

W Th adding ot

bh €Jnd €A

ses Ol d

thol\@p %&ﬂwﬁ’ﬁrmeﬁga& OStaphyP 99r.€9 ate

grtatTor oy vortex,

St anhy R REGs, G0 0D AFL AR B0 e - antt t $76¢ PBP2a
exposed 10 1NERIMNCEw: BROCAVIEERESEAN I-af MAIiRRSS! pan §t0tkmogccyanat €)

and PE (pRyGREeEYHRY 13t 3067, efotcCi fectfBus ﬁbls%gs%é hp. 6273& ; e

bact eri ufg WEREGYH %%??RAB‘ASL?Q’%P., Q5 @gﬁ @ VBREY L [r({ ﬂl £Bu[e !bact erium
QLSSSUE %;nglglolga %aﬁﬁ&)m@ ?&9\5 iazlscﬂ's fiatlo o?llrr[é Nict ”'n-.res %L':'iiﬂiﬂé: 2 ;[ L\Sgd?{n
FACsal i bkﬂ'se;ﬂﬁls B??ngrlilﬂd%lé)ﬂl{g_ rf%‘ga %S% -iZ dr)]lea‘:Brrﬁ)zﬁD 4158 I%ﬁidéccf and, Biologic gr aph

of anal yg SARNUTIQY;

KRB Am%@wn%&mawn? 360CS, 0f) R IG mar ked

) ol e P R L S
N STA
about Zm Ol(l)Soﬁ)l"JEeﬂér ] ?)sm% 19 ESG?O H((_S‘Hzo[ﬁ% fnt'actlon:&:\rlﬁrol :lv ]—1' 'er ing the
recogni tEﬁ&nﬁ&lpM?Q(‘lﬁr ] PZa) present The Dacter at C€ by
ant i - PBRZ3 @RhaRadly F'Aué"dgh&ﬁa kP)BochmHaﬂrfe frsma I Em DNEDL Q" S0 SN0
Surveyeq)_t_lt&@thﬁfl:?ﬁ Eelildd! & ﬁﬁ“gcgrgv P10l 3 FRIbAE. dh lf)e{zw (ﬁeéfttha'LgrL Wy y from
met hi ci Ij@@—,-gg ant Lapnél coccus a;reus :[agou lathentel ;J\r,]uubua bod
Accor di ng, tRDNaf%‘» BNTEREN. PUEWIOREIY OfED! RQRST ST 8. L e ant) body
r ecogni 45 g;aswa%oc%em SRR O STl o B o0 - o
transpepigl daRRAMIPNROOW AM. IO IVER AT 1991 AT RBHATR, SKN%?)‘%”}SS Pr a(':tlv
ent er ocqeuehRe ShldldWhalfil el iOlE Yl By WahIT oD al R o h et GDa (237
am no aghiR Vacejhdlagp UGEHY\EH citle. 9296615661200’ O9Y TETETT ”9 b *MRSA
PRPaEt A bg“%)‘q‘ RpA AL ,w&%w”l oSN .SK 60
PBP5ef am KHGKE @Wﬁ%&@ﬁf&ﬂwY r%@@%@%&@mvm:m% NK 53 PBP2a

MKKI KI' VPLI LI WWCGEQ YFI ASKDKEI NNTI DAl EDKNI TQVYKD 48

* % %

PBP5Ef a8 QEFDKL PSVVQEASLKKNGYDI KSVVEKYQAI YSG QAEGVKASDVQVKKAKDNQYTFTY 120
PBP5ef antaDYNKAAEMT SKKAANKSAL SEKEI LDKYQNI YGAADVKGLQ SNLKVDKKDDSTYSFSY 113

P8P2aSSYl SKSDNGEVEMIERPI KI YNSLGVKDI NI QDRKI KKVSKNKKRVDA 97
. . .. . *

* k%

PBP5Ef as KL SMSTPLGENKDLSYQSSI AKKGDTI Qf AVKPSLI FPDVBGEDKI SI QVDNAKRGEI VD 180
PBPSef amKAKENTSL GELKDLSYKG LDREDGQTTI NWOPNLVFPEVMEGNDKVSLI TQEAARGN! | D 173
PBP2aQYKI KTNYGN! DRN- VQENETKEDGM/KL DVDHSVI | PGVQKDQS! H ENLKSERGKI LD 156

* k- -

*_.

.**.

PBP5E

asREGSGLAI NKVEDEVGVWPGKL GSGAEKTANI KAESDKEGVSVDE! N- - - QKLSQGWQA 237
PBP5ef anRNGEPLATI GKLKQLGVWPSKLGDGDEKTANI KAl ASSFDLTEDAI N- - - QAI SQSWQP 230
PBP2aRENVELANI GTHVALG VPKNVSKKDYKAI AKELSI SEDYI NNKW KI GYKM PS 211

% **% k- k%

* *

PBP5Ef ;’;IS DSFVPI TVASEPVTELPTG - AATKDTESRYYPI GEACAI NR- VYGTI TAEDI EKN- - pE 292

™M - oL o I N\/I'™ V2V ITL 171 0 ISECSAT NI M ASS

N1 NI\ IT™NCSIFN\//\N//I'Sl 7ST™ A A AZSNYL D S\ NICSTSL " T"ANFISl ' si/7h 1

™r— ~NMOr



PBP5Ef as| SSTGVI GKTGLERAFDKEL RGQDGGSL VI LDDK- ENVKKAL QTKEKKDGQTI KI TI DSG 351
PBP5ef anlL. SSEGKI GRSGLEMAFDKDI RGTI GGKLSI TDAD- GVEKKVLI EHEVONGKDI KLTI DAK 345
PBP2aYKDDAVI G(KGLEKLYDKKLQ—IEDGYRVTI VDDESNTI AHTLI EKKKKDGKDI QLTI DAK 331 .

. - kk %Kk _

* %k - *xk*k- %%k *- %-

PBP5EF asVQQQAPAI FDKRPGSAVI TDPQKGDL L ATVSSPSYDPNKMANGI SQKEYDAYNNNEDLPF 411
PBPSef ampcichid Liph k< Atethioffih HefstAabL by

2 ORDIKIYE NG it

KN ERNPRAPE 405

28P2 aVQ@h\éNNMKNW@ﬁGIADbPQ"

* - k%% . 20\'

DOMBROWSKTL I WINSTON, LG. Clinica

CGCELLALVSTPSYDVYPEMYGVSNEEY
1 failures of appropriately-treated methicillin-

NKLTEDKKEPL 391 .

PBPSEF as LAl amAT AR ol aelahsl oAb
PRP8ef e MR- AYEFALCE THIHH, WV IGHIMGETH
PBP2aLNKEQ KISFERT @Kt BERWERLEANIIL BDKdgad!

DAGhESP B! BloNCREMK

DKSWGGYPATRVKEAS- 970
NEVREVINGLIBY DB AWBEXQVIARYSEYS- 969

it [OASAACI RSV BT il b hantt S 1

k- kk k%

PBP5Ef aspVRl

*x = EITTTEEET
nethlcillm-resx]sfant S. aureus an

d S. epidermidis. Gene. 94:137-38. 1990.

PBP5ef anR)

JQrﬁﬁeJ» RN CHA

h SMAEIKITRAR o 6ERd Edntbdr AR relN6hEENS 530
! SKIAR i bbbl B AP b

S 524

PBP2aNI D)

|7r§€é%\4ﬁ\

B
oK g@g/}@@gtu PSDYPFl\B/NAQ S

- kk**x -

e
KNFLDN 510 ::*:

PBPSES as EEl

DCUEE SO

PBP5ef anjy

PP fdideblslidl I

23 YOKGYAMA W. Produ<|:t10n of monoc’ionafantlﬁodles induction of immune responses

_s,@;'r 589

YSPVHONGHT IYTREEVLERE B KDV WA
%SVWW

PBP2aEl LAk

(IR
EENEINBYREES. et U ERDEDY

ind Sois HEbEn K. a0V

\LQT 583

I}g’gl@TKNKVV\KKNI [ SKENI NL 570

*x*k* - k- %2

24 "KABAT. BAT

PBPSEF as A

PBP5ef anjq/

oY R YA

PBP2aL ECERURWY

WU, TT. BILOFSKY, H: M REID-MULLER, PERRY, H. Sequence of
b ANGIAGE KRG

VYN RE: NBRAAINES TR IKERERDVK GO NG R
S KHHRIER! an%%@tamm HyberVs

N&j55 L TLDRONNKFL 649
NQEYM 643

PREMLD28 *-.

- kk*k*k XK

* Nature; 342°877-883 1989,

PBP5ES asgd\

mnﬁm,m

Y&E&Téf*ﬂﬁ&%mum resistant Staphylococcus aureus. J.

PBPSef ar Kk Jm ) w LNQNYCS

PHP2aNAI 3 P KK %Y@@‘IKWQQ@O%EG des bacterles 1a28n dIshe

al i gnmen]  MRS.RET EPLAE g,ﬁw Ly sgpuences corresponding to PBPS fromthe

ent eroc i a b ; P2a.

Mar ked ?Sllmsmh(ggﬁg ﬁ l@lucﬂlg%%l’%%ﬁd%ﬁ% @aﬂ(r%?regg%dr%%rgé e used
PBP2a reg) 9hvit p. SERAIAEA TR XELANA] bARIHORL bES 1Al BYstaticl dFpmIRh HRaPONd Ng
to the enZyRARLEN s?a%ﬁ Dckes AP e Slhudi B 10B11): 870-6Mgp ! N VI TTO

prot ect i gy pml 060 Ak 7.95, STMORT RLCIAB MANEG AP, MaNGidduid] VO
assays ki B HiBhoct5 dd Sl 8T I8ARTd bl émnafasg % He¥issBREAY W th
lethal d DRI ERL SRS A HScokils Aaldd. B 1Rk HIie1 §TPYSkod4 mce) were
conduct e mx@u@ OLSR S HEREUSE CORMBNIE. MES R OSHIBS AU UE R ﬁ@u@@@a%e seen
in the CRM %I@%@QST@)%[?OMAJSZL bli© Bl ©FLdpamAS Rd¥ Resistale

0b] €Ct i VA llod, ASAUER oY AlToR GO A AL NT A FodT OL ECTT 0N Conf er r ed
by the a ﬁiv%geb'iﬁhm/ . PRRGTOA ACAUEAMDS AN PREDART. 6 (AR TRI PHECT i On
test (ME )FAM ATRTPPAPYA! &1 1€0s NN 0RAE RN AN Q. d FHEDRRL P A b 77)
agai nst C aft H&ls{anp IACR! twd! fitdtls n (A¥Enling, R MAPMid SRQT 2D 7.9

Condi ti n €. purified from supernatant by HPLC, SelecsSure MAB
resin, prq&b bl €80 mafibS, béﬁddu"w@mfm@m%s(ﬁ@weaﬁ dref hod) :
3.5 Nyl %mlhﬂl?%}élhwnm\‘ééﬁtaﬁ{ SAbAIE) &l I am- (WRsAD cMRE LeQe By ol Lb and
vancomnmycg bk dis. TP st anfebP 43 (0P B Beed um 400 ni OT re-rnoculumin
20_mL Lbsyg %r O NERNPHS SYAnCHEY [p%quﬁWﬁ r RRHSNHEAKHBF A/ 1\@0‘”3

0.7  QuaghliiggFA 0Ty Sz KKy RACHET bl MpNERFTRIONG T MRBcillin b ARGH um 5. 5
X 105 ba&aﬁrﬂo@ozﬂ; B O Yel AT B Bl S RBlc. 4Wim MIicbUd(0)37h.5680 MY Of

ant i body1999



Culture medium 1 nL of Luria broth Cell culture plate 24 cavities
Positive control: Luria broth + bacterial inoculum Negative control:
Luria broth Incubation: 18 hours, 37C Figure 11 shows the result of the
eval uation of the protection conferred by the antibody. In Figure 11, we
have: A. 300 ng of antibody B. 400 ng of antibody C. 500 ng of anti body
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Day 01: 1P inoculation of antibody (350 ng) Day 02: IP inoculation of

anti body (300 ng), systemc infection in the afternoon (IP 250 nL of
bacterial solution -2.2 x 109 bacteria) Day 02 to Day 13: ani nal

observati on. The results are shown in Figure 13. Only 2 treated aninals
died (66.6% of protection). Al control animals died in the second day.
1.4. In vivo protection test - systemc infection by intraperitoneal route
in murine nodel with yancomycin-resistant Enterococcus faecium The
objective was to evaluate the in vivo protection efficacy of anti-PBP2a
and PBP5 nonocl onal anti body from enterococci against system c infection,
E. faeciurn (VRE) strain. Test: dummalryoody (purified from supernatant of
the cell culture in mediumw th sérunmj - Dialysed, |yophilized and

r esuspended -HIINCGLONALANTIBODIES FOR ®BPR: PRETRIN s HaddiRidome! ecSure MAB) .
- QJantificui:’n‘ NGESy y FORYpt AREATMENT nu/oF.__ INFEVGIONE NOGH) @ T enal e,

8- week Bal bFCIRHNRRIAGNQSIS ON BAGLERIA FROMBHIGMEIRVMACUPEDT 0COT - group A (4
ani nal s): 500Tﬁ‘é&|r.19 B8Ok ‘ hs, dOl1, d02) group B (4
ani mal s): nopBER} EHE6 . B E2Ndkes foeerio pfoghiacind bindilo | nocul um

W&@gnﬂﬂ?ﬂmm;mw,g 120 rpm
et e, e f;i,\'flﬁ(? uAlHocotusouredts + IMRSX)600 of 0. 80,
cent ri f uged e badtEHull pHssestne MRP7] e a s %\f@é‘d{’fi@c@#ﬁm@ﬂ%S 0. 5x,
adj ust ment  at THelhventidn 5l refers tdthd F S AR BAaling . ification (2.4 x
108 bact er i_indi) PBPEA10G¢IA ahlotherBrbeeRls Ghotbn] &iaﬁﬁijg%ﬁ%F zesnd 108 bacteri a)
Ti me schedulgompldpaytard imiinbowgHdsa For n of risist Eirm i body by
i ntraperitoneal route y T i A-cfograns of antibody
by intraperitoneal route and system c infection (intraperitoneal, 500
mcroliters of bacterial solution) Day 06: euthanasia, bacteri al
quantification in kidneys Based on the results above, we can highlight
that: In vitro protection assays - determ nation of mninmuminhibitory
concentration: 25 A total of 700 m crogranms of antibody is able to bl ock
the growm h of 550,000 bacteria. These values are higher than the MC

obt ai ned for MRSA strains, which were approxi mately 500 mcrograns. In
Vivo protection assays: In vivo protection test - system c infection by
intraperitoneal route in nurine nodel wth subl ethal dose of
vancom yci n-resi stant Enterococcus faecium The animal s recei ved 500

m crograns of nonoclonal antibody, intraperitoneal route (IP)., and were
subj ected to systemc infection, IP route, with 2.4 x 108 bacteria. Four
days after, they were subjected to euthanasia and excision of kidneys for
bacterial quantification. Treated animals presented a nean of 87.5
bacteria/animal, while controls (non-treated infected aninmals) presented
a mean of 211,000 bacteria/animal. Survival test after |ethal dose

adm nistration The animals received 650 m crograns of nonocl onal

anti body (IP route) and were subjected to systemc infection up route) and
daily observed for 10 days. Control (non-treated) animals died until the
second day after the infection; two of the treated animals (6) died in the
second day the others renmained alive until the end of the trial. Survival
rate was 66. 6% Therefore, once nore we have confirnmed that MRSA
anti - PBPa nonocl onal anti body showed to confer cross protection agai nst
ent erococci. However, the doses needed for conferring protection were

hi gher than the ones used against MRSA in simlar conditions. This is
probably due to the | ower capacity of the antibody to recognize PBP5 with
the sanme efficacy as PBP2a, which it was devel oped for. Therefore the
current invention described here - anti-PBP2a nonocl onal antibodies, able
to specifically bind to PBP2a and honol ogous sequences - has applicability
in infections caused by bacteria presenting this protein or simlar

subst ances (MRSA, MRSE, and Enterococcus spy., and any other pathogen
that has a protein honol ogous to PBP2a). It is inportant to enphasize
that once these infections are a worl dw de probl em and the assays were
conduct ed agai nst the main known epi dem c MRSA cl ones, the product of the
current invention has application in any place where there are infections
by this pathogen. The docunenfs relative to the state of the art of
know edge of the inventors, cited in the current descriptive report, are
i sted bel ow. 1. KOPP BJ. NI X DE ARMSTRONG EP. Cinical and econom c
anal ysis of nethicillinresistant Staphyl ococcus aureus infections. The
Annal s of Pharmacot herapy 38:1377-82. 2004. 2. BOYCE, JM Are the
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MONOCLONAL ANTI BODI F, S FOR PBP2-a PROTEI N AND HOMOLOGOUS SEQUENCES FOR
TREATMENT OF | NFECTI ONS AND | MMUNODI AGNOSI S ON BACTERI A FROM PHYLUM

FIRM CUTES The current invention refers to nonocl onal antibodies able to
recogni ze and bind to PBP2a protein and other proteins presenting
sequences honol ogous to PBP2a, including the pathogens
methicillin-resistant Staphylococcus aureus - MRSA, coagu | ase-negative
St aphy| ococcu9, Th mpimelonabatibsdwsmtcording tEntaém 8ooéothgrastayised Anthasthe ot her
bact er i urgapi@isie @egidi0ofABE2@hp thaie greecuaitfedhionDINGg segserico selagted fioot then. The
i nventi OTSeduientes B 0. 09,T9F) us N@f 10menSE) gD dNo: Ahbt baskspmdimig BNA 0

recopi ze ﬁq%nb!és'atjle SRR dehtidRCE Thdsammdd Ot her proterns presenting sequences
honol ogous—te6—+PBP2a—tn—a conptenmentary i mmunodi agnosi s for detection of

resistance t 0 1BetR: aﬁéc‘?é}@ antft\ilaé\y MRording to dainl N of 5QlhaEReerived o6l R al

antlbody Ch—hifgds o4 C rises in
Che vari dBs va,rlg e 1% orﬁ\s\c(?tltillg heh hgﬂagzmé?oﬂé'& ﬁfpﬁﬁgséqﬂeﬂcgﬁﬁelé&;d [f;?éﬂ? oS 0
sel ect ed - —— 8, SEQ
ID NO.: 189ueapesal 0% 1dentical {g thepsamp y NO 14 or of correspondi ngar ni no
acids at |least 80%identical to the s . 0 2 o2d The nogl.onal anti body
according to Glafks mopecionak anithody 4og P ¢ y&ﬂg&@g 04 f-the

|i ght chahe veriableregipne pbthe lightchaindndudsa g LCopiaIniRg e F'ed from
the sequdPcBe: SEOrgRINCDR2gc0nRimdNg Sequence ﬁEQ 1B [ and a region ID NO.
15, SEQ |containg £GyenanSEQHD N® 1|~1|®rcoxxeSp@mdlagnwws%ﬁﬂiuaquNdS%m%nces at

| east SO%OWdﬂamﬁoahﬂoth«mniee sane. 3. The isol ated nonocl onal

anti body which binds to the protein PBP5 of Enterococcus spp.,
characterised 1Q.mﬁé1mbndaonabﬁfmbba¢scdofdimgwm aldim 21t 4 dharpeterised] inalaty chain
regi ons Stﬁéw HbRSrePlonsi0Y FHe lwav ¢Shdif ﬂﬁ&luﬁd afregion CDR Iseatatmineseqiiz | D NO. :
6, SEQ IR DN’]S [dolod CORD chtain mﬂ SEH)N&E@ahH)a (icn ¢BR3and SEQ
I'D NO.: "n-r;gw‘ ESEQID NP7 62 RSAE pegdlagkdq@ex@ss Famido dcRist le&Q%

i denti calgns 5.9 body—accordrmng to
Claim3 'mm Smnet hat the i ght and heavy chai n vari abl e regions
coded by sequ dDNA sel ected fromthe sequences SEQ ID NO.: 9, SEQ
I D NO.: 10, e 11, SEQID NO: 15, SE QID NO.: 16, and SEQ ID
NO.: 17 or correégogfii ng DNA sequences at |east 80% identical to the
sane. 14. nocl onal anti body according to Claim1l or 3,
characterised in that it exhi bits in.the vari abI % {ﬁci on of. Ipe | i ght

chai n sequenc f PR ! .6,
SEQ I D thmcf@nzesﬁmthabltmpgsqsrtm tmrﬂf@ﬁ.lwlat@dmmﬁ nal agfib cids at

| east 80%rdctiens acdefined imhens gfeClaims 1 to W pueorniin y

accor di ngubsiarcesiim 4 bactedial clamplec tsusnegled ph conlginingt PBRZA| BI tpotkinst he

vari abl e Hoaglagouofo it.t he heavy chai n sequences of amino acids selected omt
e sequentesT D No: T orl D No: 14 or correspondi ng sequences of am no
aci ds at | east168AYhirfiroditical cotnpositien foathe. treatment or preveiltivg afen odéaing

ant i body ACERTEaMEbR P16 Ainiitdtes) lchiracteaed da ttest iiz@thpirisest 1 gbantity ofethbi bits in
the vari giiEred GEiRRloRAl ddtiBody GPTitsChiattionally equivdlertIabtionnisadefineg isequence
SEQ | D NtTfss Pio T8ShTH phirfacMtalde Mol dcasest e BRepicpQ | D No: 7 and a regi ons
CDR3 ¢ Wﬁg—wqwngﬁEQﬁﬂWrredeng sequences of am no
aci ds at Ieastu gcy&étg&{] Fdrﬁ&ht #Pof EvAHBAE an infection by% batiRAuMGRAR FRHal

ant i bOdyﬁpglcptg% cHaracleriged in that ¥t cor e G iR isiEtor 10 4 Kimtan patieronl I LS 1

the vari i guence
SEQ I D N@I“mal’ﬁfﬁ&“mlhf OHEIL L I BN .Euoaeqﬁen%e SE+HDb—Ne——13 and a
regi on CDR3 contai ni ng sequence SEQ ID No: 14 or correspondi hg seguences
of am no aci ds®a af}cﬁ 80% i dentical to the sane. 9. The

nmonocl onal anti body according to claim2 or 4, characterised in that the
vari abl e regi dfsCafcellade |ight chain are codi fi ed by DNA sequence sel ected
fromthe sequences SEQID NO: 9, SEQID NO : 10 or SEQ ID No: 11 or
correspondi ng DNA sequences at | east 80% i dentical to the sane.

10. The nonocl onal anti body according to claim2 or 4, characterised in
that the variable regions of the heavy chain are coded by DNA sequences
sel ected from sequences SEQ I D No: %i SEQ ID No: 16 or SEQ ID No: 17 or
correspondi ng DNA sequences at | east’™™80% i dentical to the sane.

11. The nonocl onal anti body according to claim2 or 4, characterised in
that the variable regions of the Iight chain include a region CDRL
contai ni ng sequence SEQ 1D No: 9, a region CDR2 containing sequence SEQ
I D No: 10 and a region CDR3 containing sequence SEQ ID No: 11 or
correspondi ng sequences of am no acids at | east p@bldentlcal to the sane.
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