MONOCLONAL ANTI BODI ES FOR PBP2-a PROTEI N AND HOMOLOGOUS SEQUENCES FOR
TREATMENT OF | NFECTI ONS AND | MMUNCODI AGNOSI S ON BACTERI A FROM PHYLUM
FI RM CUTES | nvention Field The current invention refers to npnocl onal

ant i bodi es | e %g@é&(ig%&iée and bind to PBP2a protein and other proteins
presenting BOIES FOIBPBR2-d PROTEIN AN §1
met hi ci | | i FSYENGES  StEQRy| o SIREABMENEUS 0FVRSANFEQAY g?ﬁgéjéti ve

any ot her

St aphy| ococ MM UNQREMGNOSH: ODBACTERIA FRUMNIPPCONSFEOR curiy!
bact eri um possessi ng PBP2a or sequences honol ogous to tﬁn S protein. The
i nvention Jdpyentiopdlidds to the use of nonoclonal antibodies able to
recogni ze an%mbi nd to PBP2a protein and other proteins presenting
sequences hontt ogwasinventiBBRarsit® ndncQHM SHRR ' nodi agnosi s for
detecti on dBPResirstemnend tcmhebep@reh@cb,@ggﬁﬁn% ny Ei@ii:éér’lho ﬁ‘l’%‘ffﬁ%@g%md to
I nf ect i ons insduded thy pasticaiess |htRcilIBSieSt@n Aé apny| OCOTTarss dir BRE2% MrsA)
are a maj oroaguhsenegataUS B0kl r;gi;@;,;,?éacc re u%ni?f (a1 1t YRS A
mor bi di ty pHiescierighgosdelaly HBFa 8RRy Qked ﬁ%f | & esorcEysARy and any
met hi ci | 11 n-Brennidntive s@ ARy kOGECCL ogi‘}; L 8L B el i nf ect i ons
cause | ongéind @BBPLaarotéilah@Bthbd {FBrefl frel ENET APt Ablg PHecpsRizRPRd obi al s,
| eadi ng toa aomplghafta@%ﬁluhdaiagﬁgﬁgﬁpg of E%f"i‘?@ &5 hagrodogorsto B2 ins
pat hogen (1).  Vancomycin has been the f I+ StSRKse¥Elsstemcr obi al for
treat nent DivehtidieRAfidiafsCaUSed by MRSA. However, the growing isol ation of
MRSA strains in communities in the United States and Australia (2, 3, 4),
t oget her W thteéhias k i.fl.cation_ of A strains wwth internediate
resi st ancecdh@erf(@&gg%ﬁﬁl%diﬁg%‘gnéﬁé'S%ﬂwﬁg&y@f%@m@) (MRRA) Beazidjor( 6) ,
cause the @t bERfecRGRNEL LS D ECOIE, 0TS SEY aidmorbiitydeise higheri hmn dfe NRSA
strains tah@kdiohs' §ge;$ h{g’é.v YR RIsivE S1apfigacor ) Dh Rertheamsredthisd g e

|
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. E‘ A”Za i
concern i Nedd SR eippaation. Mfuadt Bishewrepensrowith eptimeesttials, a st rong
candi date f g, t%/g gcg)yn%?w?ﬁﬂfp"%eﬂﬁé‘?% btthisppdegracileri umt - a
pat hogen ngsREAN LRy ea?g'F r UG8 AntEmipiebig teayroent of luSaetibis\taudyiRSA
preval encgjraf @5, I‘a%él 5’t .%ﬁ’ ing yakpion g MRGA Straiasiire vsmmanisedinbe VRSA) i n
hospi tal iffecilons lAé{Sg“é trab |4 tPgrthes #dibrthe idantiffvetidrast Mg Aadems | N a
st udy con@n (imt') Yafsvirencerio ypncomypis|indipay, WHES StaBlsy5), iand BRSIIVS), Car e
units) in S%a SSPPRarede ibecprae mora ssverstTie dsseriptive aIMMILRA stfinsiaBEt i ONS by
MRSA in | (s é‘m%n g"’il)fca‘rﬁne?@@“t@ fps gausch beg @nckri hethp heRhERREHfiNCT eased
from 35% {9 DA™/ f{‘\ NP Japrasentspp evmahe needidat 65 GtcofBSPitlk@lfeakflf €Ct i Ons
(H's) caus erﬁag Perbacteriyme s @ pethoganesistant wadlludsgs ab4iRBeBEWad9s 90% (9) . In
studies ¢ 43 % MR prevalsice safestratiest afl hafepitone @9t § | A-&Rangkd §y om 2% in
1974 to 50%Ih'’ ngltehm,fecﬂms andradiailysiooreashpsipithalast deladel ernUnieh St at es,
nor e thancngz/?% by{asvise/ @l claeledios BIGSNRBA (inkadive dafe (NG) i3B87 hds eval ence
i ncr easedf idHied Stes; the 1mnbos bibinfetioms 198ORAAiN 1095 cﬁﬂ%e&‘?:‘(‘!nf 2255\‘%) the
estimate 73448555984 the)prevaleBesindessehiigh 189 WA6LN% 28Y B £5an SsReGhal |y in
t eachi ng ‘ffd Ofﬁoi/@éalsmﬁee@bnhdﬂbb talssd bVRESA Sarﬁﬁ&iaﬁ@?w ihdGa IR B Rat hogen
causi ng_efl"HENEs Rt Iprstalies comiuBieani the AAiEDSRAS, BrSpekbilile chih %E@m
50% of S.2”alt 34 tet5P%i ind 997 (19, hDsmiif ialsoe hGdpitalk SPIATBGed Qia ents from
uni ver si tYam#8ppt Hissare pauSalobyARISA WeY. €1 ERSAt AR bprey YRGS 4f%reand, N
1993, t hel-§ée Hedl6dcmiee/FBA ahd 1 995nPAGH 200U FhEOSHRaleAL 4P v‘% "'sta Medi cine
School was By@ides( hish . prévaleaces rately SRAYUG iR Cred RinBOSRA fafleS:i) ] Eﬂl .?]Hori zonte,
Resende YRSA i§ 1@pmpbiantitel nouirt pathPseAVAGRE Sl m%:lfgﬁt eaﬂﬁ% OSSPl RsA
strains BOEN@IS(14). el98s,thdrt UrahISO% 316, BlPhEABintobih LNEE Y, oW ALLEDI Ly for
anti m cr obpaliestsi from hsivireitahdspRAATH SodSHio ® he&%anpéﬁfat (ﬁ?}h‘?o f
presence 1893, tthi sciiogeensr, MROAGR theS p&Rdhid Had; Yoﬂ%‘u‘?fs}ig%}ld- !
successf was 70%Y5it hesiad éoh@uo@&lﬁh%%ﬁ%%%? oDYFion nLﬁ ¢ ?P% gitce of
bet a- | acpaingd ot Sre@ihyar 184 DAR A SO SungOh COU dreade piegallby e
St aphyl ococcus and in Staphyl ococcus sciuri - a bacteriumpresent in the
normal flora of dogs. Besides resistance to beta-|actans, hospital NMRSA
strains present resistance to nost ather avail able antimcrobial classes,
with the use of glycopeptides (vanconycin and teicoplanin) remaining as
first choice treatnent. Two studi es using DNA vacci ne agai nst PBP2a
showed that this protein is i munogenic and that the obtained i nmune
response was able to confer protection against MRSA in assays conducted in
muri ne nodel (18, 19). However, it is known that, in hospital infections,
nost patients are i munodepressed (20). In this cases, a vaccine woul d not
be able to generate protective antibodies in due tinme to control a
bacterial infection. PBP2a | munogenicity PBP2a is a class H
mul ti nodul ar enzyme according to Goffin and Ghuysen's classification (40).
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SEQID NO.: 11, SEQID NO.: 12, SEQID NO.: 13, SEQID NO.: 14, SEQID
NO.: 15, SEQID NO : 16, and SEQ ID NO.: 17. Brief Figure Description
Figure 1 shows the inmunoenzyne test (ELISA) of sera of animals imunized

for producing anti-PBP2a antibodies. Figure 2 shows the result of a
pol yacryl ant’ Iralfp ¢ OBy s Be Rig-biftings arawie svil tvery puy iaffimen fan.
Fi gure 3 SIRHRCeHas iithsnbat-etamnglassesch gs (BhdInviBspresgrcst efsthisgai nst a

super nat arft2¢Bn 41 i godified bypgme arepdnibe basteriumaistsiesosfid do syntiebigathe 4 is a

r epr esent dCPUIPEBEE (860 Byhopretonge oldheir-lngams. TVURSAZ(IGES) terrdsoMBSAl ibact er i a,

i ncubat ed SRREURRsEMEgAliPRSZAMHGIRoTl andlin Stpiedscuandumankederiirn present

phycoer yt Hp ithe gopmyl flora pf degseB&ideh osststanbeta betaslattaros, ogtiet MRSA stests (M C -

m ni mum i igsett easigtapesn ée mostoiben )avaibibfee putexiclohiabtasseRBRRR theinisé i ofd

monoc| onalglaapéntided(vamdmyein eshig coplasinaicmginingns firsochsicsmeatnedi. f f er ent  MRSA
strains. Fivgustedi6A using WoNAe vadcirgu agdinst | REF2h oshotved uhdts thid ptat@atied and
non- t r eat euimanogenicsandi thix thbebaited -iMBldRa respone | vanralbleant ddaed protsddhect ed to
systeni c iaghiestMBRAAwhtaksags satdbatd al mdase moficl MREA 9GBRsdveRiiNis knowhgur e 6B
shows r enahatqinatrispital Giefedtons, st iphtientsiart liaAuAsHcpRSed Q1) ! me@iseths@nhmal s wi th
the anti - RBRZ® wouldabobahblans igheite prwlies biebolies fY&lcaithe td Bndef hon with a
subl et hal bdastal difedid®A | beri an strain (European epidem c cl one). Fi gure
6C shows renal quantification results in treated and non-treated ani mal s
with the a@maRRRAMmopaRAK onal antibody, subjected to systemic infection
with a sublethal dose of WB79 CA-MRSA strain (Brazilian comunity strain).

Figure 7A spgps (e a6 Vi iRlisbdng Qzyhb SRESHink AL OGEELedY 8R -treated
(contr ol ) cpaifiakisn "{\fid)?ﬁ“hisn%gléfohﬁﬂ)nbéﬁ]gémf ¢ E&gp BEbE il 9§e@tl§§ A CEB) .
i gur rem?)Br%ngcmgj&gémdgfdo@gfnyﬁﬁ%tm jrﬁ:"ﬁ <5 t?ﬁgﬁ%. jg0- {reat ed
MRSA) . Fiigyfleljggos h(tgwgldt) heﬁguérl@?\gaﬁh‘%ﬁ rc\%el g‘ lr%ga‘f%lgg Br oc{%g ﬂ%ﬁ and

€dq %

! S : . . . | b
g SR o Lo B R

g}ég ﬁﬁ ant lt NoCT'ONAT Al SERICCISLR G 5531 and
anti body ¥ vanc 1 ass0Cl a O 3 angeqf JD0G ¢ ect i on

of ani mal %Yts S lm}r(l:f:é\ét on _Were 10 q‘l%bl%%_g?rg 1l}wg :
with bact gﬁeg'trtt SRR gen"ilfi’ t]r. eé’%tls%fio fisﬁg; %Pﬁﬁdﬁé§ L SSAYSIES cation in
ki dneys of S a0y Dxation REian 9t PRp8eRC g ) e} BaRment of K gures 9
show t he I"ALEFREETTHMEE %ﬁé@‘?‘i“\‘%&onbi ni ng PBP2a (antigen) and nonocl onal
anti bodi es ¢itoAE° B q ?te"‘@s@g;e%‘a’eélﬂgg‘@ POVACHPG iy BOtoRYe 10 geneilie 10 is a
graph of P éecig?é%ﬁ?t élzgéii“%q: 1o erirel  dieleriy) ifectisesAhunnipl @& Ph presence
of FI TC nHFRYG"HAY M ¢ ZAnhgaion of mtigthllarmonggiong anteodiessisithe of the in
vitro profOsthraner HisHPd frdgatsys these fsrtipkody agai nst VRE ent er ococcus
strain. Figure 12 refers to LD50 and | ethal dose for intraperitoneal
i nf ecti onIMENEPHPWAMABYH. Figure 13 shows the efficacy result of in vivo
protection of anti-PBP2a and PBP5 nonocl onal antibody from enterococci
agai nst s%/sjf'"@rﬁl%,fn PhiFgbeiobHie cosediinveatiamiy énprovide Derealingt angihodies ablee
emer gencel®ofecPaiizcendhe iyl bndBERR @reteint (SEES IR tMAt Dt endanthemipmtats al s i s
present i nBresantiag eqHenessi nmadegons tTHBREne insldingethof pattogpist akthicilfiect i ons
caused by HRBAt hHerhvicrasus earewr al IMRBAI deqaauless-negativentahipgdvonmsbi di ty and
cause hi gitaplydacodwe stivritineeroqrcenspycandsey otherhatteriine podsesaing PBRZ o0 t he
| onger pegdqoencef hquetlégons tobis pictean.i zati on (24). The treatnment based on
chenot her apynotizes inyewivnshipwivegs the gsesofafionexlhal sttibodies atil¢ to reqopeias anice of very
f ew r eal | §indgodghe RBB2e hidtein @nd otheugsotéins prescnting lsequei@S )homologous to

PBP2a in a complementary immunodiagnosis for detection of resistance to beta-

lactams.

The monoclonal antibodies of the current invention are represented by sequences
SEQ ID NO.: 6, SEQ ID NO.: 7, SEQ ID NO.: 8, SEQ ID NO.: 9, SEQ ID NO.: 10,
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In this context, passive inmunotherapy (re)appears as a prom sing
alternative, presenting a range of advantageous features conpared to
conventional chenotherapy: anmong them the |ower toxicity, higher plasm

hal f-1ife Rof |I t V.. dO C maybe a

| ower fi nSE ?é) A Ig ) ﬁoﬁ;l% g%@g@ﬁ@ gleg) &ﬁ@ glgegg(gqpﬁegpr oduct
present ed ere cti;i‘/éi 8( Py recomrended by Paul Ehrlich (where the
drug sel e%t i?l’% bl m n tes the referred pathogen) (25a). This |ast
feature i s & he f/“[f? Pl to prevent the so called selection pressure,

pl ayed by br.oad-spectrum antim crobials - which provi des the ap ear ance of
mul tiresi st AatCHa0pRs the imsminoenzyme geshFIdSA} af s el Bnalf imypiznd t he

i nvent or s PRAIERS @H-PERs antlddies, get | based on prelimnary studi es with DNA
vacci ne i n DEYFEashobe esplygf a acQ/if)mlﬁ‘ihﬁl Mz Samniestand aimples adleu| e

anal yses. PWEIHOhad its structure elucidated in 2002 (29), and is

deposi ted afiSPHE Fipmst e nmmamablgan&)tesmaémsm@néd\d&sfrv!mates agaiitff erent | y

f r om ot heFUPSpIgFBoRtining a98-RERZe moppdonadbarkibddies.t h an internal region of the
mol ecul e wikigurg @ iagirapressoiatien ofifiow leytomatmk rashies efARAA (OEB) wed SAHSA ( SxxK) ,

at the tr bavigsiapt ingebateddorithi rantifBfiPRe peonodeital f antibbdyonandnaharkels widr e

per f or medphicoeridrimgPidcul e and in their presentation to the different class
|1 CHM al | digge § Fapis tbpér progroardion wett(MIC atnenimuer infibitay icomendationei r

| ocati on eanferted b hetcBBR24 SRDRd\Vinen®tonplr agibady andl RinsompEin Gaainstestabl es us

t 0 eval uatnectlive of diffictent VMIRSA sanink.body access to these targets at the native
mol ecul e.  Figure $Achogpstenil quacifandny@hdts Shoveel ddaaopresenasmals vapi t opes

cl ose to thhendFBPoE nabddlval aattedy, Wubjctek eels@mic meeAGNVith @nusie@ree by
class || @se bbMVRYACEB strdi@cat ed at PBP2a surface (not shown data). These
in silico Higwt 6BShvey @nsl bt I¥BEbnEsID & REIEIOINTBRNIRESE hni8G QM ti ON
tests (i miynabPoPLi ABnédchal hawoay tsapBEEY o ﬁhct Rfecadt WRRY%ubkMmgi ng to

t hi s PBP2gost egMms AsiBeniadirhial (R@opdh @pii@nc gy, hi gh protecti on,

demonst r at eggudy 6t RBow L& tBamfHcaionesuls irf h@ateraee{nﬁ%ﬁf%féatkd“aﬁ{hq&l@%g“d in vivo

tests. Th@eantiiPBePdi fDnQSHAI Al %ubiBGed B SRR ﬂEe'c 4 WAPTRAbIRAOWed to
conf er hi ghebr M. m&ﬁam@%lraaeém a i zet ] on with full
PBP2a, as &K 9NShyws BaWiniva Shveday: E&rstr tfol) confirmed
by the regih l§aftér%$t#&ﬁ by V&R BhcRerial do ogy O 'n Ct' Ons caused
by MRSA Sh%ré B sH&»@sS@lQ%Grv AR Bf c e(a 9 dle Oﬂ-t¥€%?€? O(ccEn?r onsi bl e

f or outbr §§et}'u{'b e WwWor h sg ;:I ones
resent a e o}
5 rwcreﬁsgwa SO
results, I i SGk ;:?erw%n?ﬁciag: (151[1?1 egs f

| ), é ﬁldenlc|
cl ones spita
ones) catrf h dam :;lsznl ecva R TRON %H‘E‘Ba gatgn E\B P
responsi b %l¥ue8 "1 F?éﬂb (r: Brazi lian hos itals
(31), beiggalso Sl (P PELTRRIBEY ‘iﬂt‘%‘blﬁ'di'ﬁ’ﬂe&o i o ity gl (32, 33),
Por t ugal , r% 'ba% ‘8\2’8 The Euro an epidem c cl one

(1 beri an- I\/g es g‘é t‘ﬁ??g ‘“H’ﬁd PBRZ} Hantigsnt ¢dd st at es
(35). eﬁ& B% O“E Hrifigtire yB l nfecti ons caused by
MRSA, one g“f‘h By flow cytmetra @f MRBY spmnles ipas

i ncl uded Hf%fg{*‘ﬁé) Eﬁf e‘f' F"F%F@Pza'lar‘i‘eg‘@yt rials present features

di f f er ent,j atedeF ¥ BAVE e ronbel the dmurre arotrstion eomfesred Ry the antibydeegainst ul ence
(presence CHEREWAUSNMPENt i ne | eukoci din) and profile of resistance to

ant i ni cr obf U [irelesyie hPsoand hthah dossder leqrapﬁrj@praf fechimedstesmination ( 36) .

Recent |y, Kigutsuthrhoat thy effisercesuingd isyieprvraion of aatifBiFas and BRPOf men
pract i ci Heen9ekengliantibody fem emisrocpes agashsysfemiglinfeatiarhe Uni ted States (37).
Fromthis date, we can say that infections caused by MRSA assune a STD
(sexualIﬂhﬂmhﬁth@ﬂ@uDEﬂsaawe) character. The protection results
conferred by adm ni stration of antrEfBPZa anti body showed efficacy agai nst
all the different tested clones, whitch led us to believe in their
applicability for infections (connunrty or hospital) caused by any MRSA
type. Some significant features of the product of the current invention
need to be coment ed. (i) I'n vitro protection results cause to believe
that the involved nmechani sm of action - block of a region close to the

nol ecul e active core - is sufficient to inhibit the bacterial growth and
multiplication. Simlarly to the one of beta-lactamantibiotics, this
mechani smis tine-dependent, needing that the bacteriumis in the

mul tiplication phase to expose the target to the drug action. (ii) This
feature is favored by the pharnacokinetic properties of antibodies, which
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(i11) once nonoclonal antibodi es have been successfully used in topic
applications against chronic sores (inflixinmab, see reference Streit et

at, and WD 1999041285 Al), these antibodies mght be topically

adm ni stered to pronote nasal decol onization by MRSA and for treatnent of
skin | esiong, caused by this pathogen. Based on the know edge and issues
found in thdh %P‘ﬁ?rée’@f’ 05F‘lfec'“PTPféf’Yd%?Pﬁe@ﬁm"ltﬁﬁﬁ@fﬂﬂbmanb@rcmhlai%t§ praseimgzat i ons
in ani mal SPwileiBe BNeagacienirevilake obriosnitat inforiont oauses ppridRRG has the gene
mecA ( SEQ ipgeased in 2l werldneputs nreventisigh mepnleidity rad cowe highi @t dwdio the

i muni zat i1BERSIVE ¥sh o4 amenigredials anditel therlpegen périadagipetiend hosphidizatian@gept | dase
domai n ( SHibel trrpap@nt bged comrphensitherppy Hes deary sipvag siges obexhaustioBhevith

i muni zat iappesranes ef yser fewrraally nomeltahd cffiaivet dragsdi theamskep(2Ssent ed i n t he works
of Ohwada ein ghis andteSempassive  mmunskterage ved agears casDNjproaicibg Ndteagdid)st PBP2a,
usi ng t he preskitingequegicel {dyxtggebud feeturerbmamed td cab-trini egedsthergfy:t he gene
mecA and amongtlemaie Ibwagmenity, bfghthdadniaaasep (Wides fclionaithe trdibBent

| muni zat ibyrissevedectipeaddmnagbd albwdr fihaldnaesent &g, dndesheoiliiiz ed cagioral s and a
non- i munitaegtod@n presdntegrhotepseitice LRI, GB@RENNMeEbENEST BRFliGh (WHeRCHE ON Wi t h
MASA and  alrgeseddcridhatlimanaref tHe e medvp@hoddh) 381 €his Qaspfeﬁﬁl?fﬂfs ckflerhdlg ki dneys
of ani mal siséfil tOprehet | tAEt dov RaIRAN is@llion TPRsARL ap1aRd besutbiEsrhawed t hat
the i nuniagghicRsbial 1 bhitNgrotil@NBORPEAERIS T RIRNN GRRHE(JGd a great er
reduction im &he RWENEEp afis BRALE! he 1Weﬁ§)?§1§elécf&dtﬁﬁ’2§@§% kbéé § than the
one in t heralifRy SsthdBI AL DOMA L Ha@8Re iMBhifine nddUS, (M€ ezf dthe
ant i bodi esm@QRQIBLEHI ﬁﬁﬁbﬁléfanatlﬁ% tﬁmﬂzﬁmg@hg dRAR Rt %1%91'3%@& D5 d a bhetter
prot ect i Oﬁnc!f%d%‘t%lt&ﬁﬁq”mpdt .h@aa ek hr¥BORE e imfUT 1 NS T 61§ Chan ¢ he
one by antipadiesy 384l Bl Pc% € i JcRIR &kéaf’@»ﬁﬁ‘ &9?%%. Rgpudes the
enzyne acilavGofe @Wﬁ[%a &J?rch the enzy Ei J)rX Rn the
found res ﬁit& pg d%ﬂgiﬁgh pe én??%ﬁ S w%lne ICO atE}mo ecur?(g

nonocl onal oSz Qd{fﬁrengc otein and

th e BYP rc?f“’l }b d
?hee{rgagga%r%% H{C ﬁ(f;ru el\r,a S?t gw ﬁF 'H gcgfhgv e&?ﬁeécp{ gamy o " 'llj'?lleng

t? u,mw descr% %8 RO 2k U S i E‘égets\/\ﬂ % rrust not
be consi déf M E AND METHODS: 1.. Bact

ﬁW%mPlrtfwe? Bilspad ﬁlaw@ SUBEQ loe o ;
| ber annalive f %&‘aﬁdgiﬁ‘ﬁfﬂﬁ? Sriped’ tgﬁ 1% ﬁite idt ot

I nvention

| beri anMR 6?1}?3 85‘380

Past eur f)f{f @fobi aI A% nts - Pasteur I nstitute], . Patrice
Cour val i n RRgsr & PIARINRIRY i WS, dperees %?F@Q ady targpl Elﬁé‘ég“ﬁlo@d%itsr edo,

| nstit ut ggmmne'iﬂ E‘P%% Gilaw [WioErEEB): and 'ﬂ\"HE‘?‘lyt*u*ﬁ%l}g o thisptifa region
vanconyci Ot”‘@gl @rﬂ"é"febh‘@ etptectian dampusirated by fhe raylis gbtained in the

met hi ci | | PFiQws "i vire adgphvecess s angbedies genesaiay by tthe7érammecasist i chi a
coli st rafrﬁ%m@'l_éllovﬁééo(c Va’y%ff?f PERRSUTOMRD teiangs eensgéad)byvievmingpiien used as
control . ¥ithilnBBR2a, as msswiguslyBehomnChyriQuvada and Senpgdelorkst and oisteai ned from
CECAL- FI cesfirmeghy e teselts Tqm thagenieisoMangui nhos were used in the

i muni zat i ofheapRidankolppy T pinfrdwtsi envsetls SuyMRS. shomisuthe Zueseass: of theThe ni ce
(4 ani mal Biederaimantyedanahiypesnrasperisibifote optbreaoand epidsgricins hofpitpiSiin Neo pl asni d:
fragment wholpresldnhee glones greg)t a hightrowdahidsgormartiovimlaro grpasitydeke of
purified eaewsitnnpyepdanie MRS stadpd30)at er, corresponding to an internal
regi on of threa NRSAOPBP@-&e (iz19btaisadutesitfs) 'edwasrinm:micﬂltetmanﬁthndiffendijvant :

fol | owed MRS blenesdepidentid cttarysy, teptesentatizaufremfrasd infectiomc@sekaile ther eund

adj uvant . haspitaltoeesh calagdsby MR8A, the animal with best inmmune response

(eval uat ed (BB ety (iBrariimu cppdssiaylone)Bk IrSppnsitee Girvvat Mifiectiodsr @veddlys dose of
10 mi cr ogMR$&\ of Bpuailiaf ihesbitalsaB &), heidi | alkoeidentifiePRS ofheh oamkrés en Hahifher ed

sal i ne). Ahegen By 33)Porugal, had |CZethasleciki:(B4).t e Rutbpeah epdemiBuddiect ed to
eut hanasi @bdrianAsREW ik found ilIORoGIELAINLRYG/E D ihPUsitedSalies(35] OCRUZ), and t he
spl een was aseptically renoved for cell fusion. The serum of the animal

Wi th best imune response was used as positive control for other

i mmunol ogi cal tests. 4. Production of nonoclonal antibodies: Lynphocyt es
renoved from spl een were subjected to fusion with 5P2/0-Agl4 nyel oma cells
(ATCC 1581), using polyethylene glycol for fusion, and were cultured in
hypoxant hi ne-am nopterin-thym di ne nmedium at 37C in at nosphere of 10% CC2,
according to the protocol for produci ng nonocl onal antibodies in Current
Protocols in Immunol ogy (22). The resulting hybridomas were eval uated by
ELI SA test after 14 days, using the purified reconbining protein as
antigen, according to what is described bel ow The best hybridomas were
subjected to cloning, with selection of the best clones by ELISA and these
I atter being stored in liquid nitrogen. 5. Enzyne inmunoassay - ELI SA
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The protocol is simlar to the i nmunoassay one (5), with the foll ow ng
nodi fications: after the sanple incubation (100 ng of clone 10 purified
nonocl onal antibody and 2.0 ng of clone 38 purified nonoclonal antibody)
for two hours at 37C, the sanples were subjected to treatnment with

ammoni um t hﬁb‘é%ﬁﬁﬂ@rﬁ\‘a@? in3@sasiofi geramuzity iBieGiéns caused bp MRBAL, e of these

concent r atstrais (WB7RICAEMRS), isolated/in Brazif, ws i0clGBd M the cRBertiridnThéke125 M A
sanpl e noririgls gugsent {atutes adiffermitiaadt fivrocthanate fuad indeepias, edmt Kigherf or each
cl one. Afinuéence K{preseoeddiofi gPanfons\éalpitioe dptkioclin) dawds piofies of tredstane dbt y rat e
was cal culaatimébribyals eferolt [fom tg bmr ofihespitARMRSW eliding (38). Becently( lagg 50 -
log A) x (dBtbreaR)oflinfgetiBns by Ch-MRSA iAa pipelatod 60mBPpractieingOsex AviihSothidie | owest
anmoni um triknoeasddattiGied onhe Uhitat $teds (ITAFréR b Hle, Wt AR sAPGSY RRBGSs ' educt i on
| ower t haratd@fhy MREABadsemé HETDi(GReE tﬁm&h&ﬂﬁséakﬁ ekt € concentration
that resul t $hé proatiab ssilRacs ke by Gidindsthiioh oF aﬁthﬁBPﬁpa@nbéd Maneg! onal
ant i body pefwdug tigsinstadldl tRubiffelenftié R clondd, SARE RdOfs Rf%!l':é%'%hh%f?' ect ed

cl ones 10 appistaBiBiyfaBinGicOWR (EdinrRuriSod HbHas!) BRUMP LEVBEA Ve SFM Wi th

addi tion of sdfe BeAificanl QAnfds ¥f MeS plodu@ S MeCiMehl | 10% C2
The super @aﬁ]aﬁfght&%\%ere subj ected to celrllt ri fuga(t:| gn ]?&Wﬁlv\e%d ;]I ltrati on

in 0.22-m clipnmliss Ifoteka&ms@eealgyw M@@e it t 0019 IR fgé?ff,?”ﬂt 0graphy
(HPLC) wi Hbc@%k@? rc@osert Eh%n@?ﬂ i }ﬁiﬁ wle of %nnb %a &t
neutralizgghah fid e[rl Q glta_ 1otbcr;[ S 0 5x in
?2'332' zedra/@ﬁa?ﬁsml d@r?t }4&6 gt%,b %.)4%2 Mvp%%} as%

pend e>!p d ﬁéfﬁ nd
eval uat ed qf Qrfmesd wthe phX%azxkl les of aningiet gécogp;;; on:
a met h| CI n%n,g n] w Cor?)%aémg %?]’e %;75 j (a"%la
vanconyci i J% lft’lg%“ Ptienpeg

Escherlchkhe )(*1‘" lo‘fve ﬁ@% %Sg e"lc?? :E?q%ﬁﬂv%ﬂ“ ywed Inpractice iyt each

sanpl e was crt ? s Cﬁﬁ'ly? BelP¥)-gl ass beads in a
m ni - Bead ° Ve aciert alsp meging Fhﬁb‘@e pEgodndessaghds. One
al i quot of aélFF st ’IOB gl %‘E{g%‘a‘i‘t 0 e@ﬁ%%d‘f“@ﬁ@@sm%\ uehs @enat uri ng

pol yacryl 3?ﬁ°8'éatg’@1 a %‘“ acHY?tﬂlo'f' heopsidstiag Alsat \iaese hognitel infecians erred to
a nylon at &awwwayressmeﬂwrrﬁﬂaﬁ@d\msfe%wec=ke»eirem&er mild
agi t at i onSEHFcAnk hours in PBS buffer containing 10% skimed milk and 1%
BSA (bovi né“@é‘r'a Wb hat Srphviasaccre AiglesnRrewRat apiethiadh phitesurfacerdihis n PBS and
Tween 20 [@leowsshagpierishs bﬂfidﬁé%elfﬁ’ thaSc reginare! immanpglotudins, wagedigaced i n

i ncubat i ofEfORPONZIRE #iuits of the timmyap eysieat G481 [yfe tathe repBPR2Atainsd e benal

anti body Hiajsutvedeligre pies thet administergd jantibody ceircenttrsion mesiblale kosmursthéhemenbr ane
was washepfogn gy @th}ﬂasﬁtyhﬁég@frrialbedrfacandottMeveatllh@thenle‘i"liﬁadﬂpﬁkabsam conj ugat e
(nurine a#iminisgGdantibadisdy - Signm A3688) at 1:15,000 ratio and i ncubated
for ni nety Sydtamieinfecidnsgausetibs NMRSA ddye bive twashiwity use oPBScopptideer f or med
agai n, anebpedidlydeaneboprimntowtveh tssdmp rprBlenis @« tAngt rofitsidef effccal kadhi ne
phosphat akenyrotaxivity 432 )wetstopieity, oepte-dtoxigity anPBRREent saagpinid @B) @hordghe

bact er i unthsuy fndaecd adnlimiviratiph GordengyperiodsApiviSing IGEB)ina treAinBntwas. gr own i n

st ati onary ByOMinpe nexipenefettical mphhsie . wat hessklond esmpes @ tvashad with PBS | x
and r esusyendeytimverausDOGR0loadl Mitibody- AABhbachBihithIdf)the Tedrgt atHeer were
centri f ugadained suits ifdi@fdabataarandhodanidss kaluapendadlal © & hheBHangnd a 1:10
di | uti on whceomycimiosseandnth{ithe simeltineomydmidibetion bhee 3R5AhRS Wwaek&yi ncubat ed
for 30 mimomteffi@nt aneiniaitiag thd betetionaRm thalseRted R&hInfkSion\Thec waghed 2
tines in #BE&anttly @glis@ande id posdiDe driheikalbb el swetreBBRACQRE RitMingg 0. 5% BSA
and a 1: 1668 did Wi hore efficiit iredBRZaoMBARGIONAL R0k bedys apd Hacubat ed
for 30 m aitigisiration 45vanddhRin 4diastisdd@p, the sanples were washed as

previ ousl y Iagdiitibnad ¢he @6 Y5 RRIEBED al ornbBBnaTiaffiiQdies 8rSreingBRcARd b)- 5% BSA
and a di IMRSQntheéurilé?@Q.xerﬁfonPﬂﬁl&&BM&@%}%P&M% éspneaif%nén“ “T'g con] ugat e,

| ater being incubated at dark for 30 mn at Then, the sanples were
washed again and fixated for 15 mnukes at 4C in PBS containing 2%

par af or znal dehyde. After this preparation, the sanples were analyzed in a
flow cytoneter (Becton and D ckinson - FACScalibur). 8. In vitro
protection assays - determ nation of mninmminhibitory concentration:
MBSRA strains (CEB, lberian, CO., and CA) were grown in exponential phase
up to 600 nmof optical density equal to 0.5. The applied inocul um was
adj usted for containing approxi mately 100,000 bacteria. Miller Hi nton
broth, bacterial inoculum and grow ng anounts of purified anti-PBP2a
nonocl onal anti body were added to test tubes or 24-cavity plates. The

pl at es or tubes wer e subjected to incubation at 37C for 12 hours. After

r Lt [ [ D PR - r L oo oeen Lo d Lo e D PR

LI T PR D



Four groups of female 8-week Balb/C mce (4 aninmals per group) received an
I nfective dose of 6.0 x 107 bacteria (CEB-VMRSA) by intraperitoneal route.
The ani mal s recei ved doses of purified nonoclonal antibody (MAB),

vanconyci n, onyC|n and negative control, according to the

gr oups be {RB/A r%’ﬁ@“ %@W"@FC%WQWOITPW weighiglysedp

vancorryC| E;’i‘fecf‘f‘(‘j’ U3 138 SURiR: By At 2a mangelpral antibodyp indsate atg‘r'éu ;
vanconyci r?osrs‘mgo ‘?}’3@“ A PRURgHYEgsPpnse o%gmatf thiy Ppthegsat Vish )theyaptifpdy cont r ol
The first adEdu @’“‘HP“ A PSRN leRYo YR IFBPAB r Witk nth ieiieeelasgified sur s af t er
the adni nickst & myhimerulan BB g lovealtipie forTheta-lasipmal4) wenterosassi &t ed to
eut hanasi $ataria fat cquse severcdeppitad iefectins, kireetyg Wgh degasrepft intinsicyand enoved
and subj ecredred gesistanad tocutimicrobials. iStrmins swsistandiorvgnaomywindV Riasppsavious| y
descri bed.restsvoiryof] Benes THi rgsistanraytonglgcqpeptides mpd cam behearsfemed wayotlas t he
previ ous oadpgdme(4Hwith a | ower infective dose (7.0 x 106 bacteria), with
t he group 1(iDeitimge t p@itodids wednh 1306 apptcaglimnedorof PRR2&I fideadfivainoc bpnal

anti body; igpmmuogdiggnbgicrigsts Featxetiple) thi useariGramynd tast{ BB oA aphginaitd,of

I Nt r anuscudtex particiesehouh tdl the Rntitvodly chn prosiEs h;reyttohyp fdedoed mgfsthiceas e wi t h
vancomnyci rbeta-15d@4n nancibingealis fol o cinothel cantitagytesanst goneipitd thei ng
control ( netimiceebidle@udys aRdtsdtic sedsltivitydefihg)f theétrésQNs are only released after

conpl enentlanse yhaled. er mi ni ng regi ons (CDRs) of |ight and heavy chai ns of
the anti - PBfdportenasioonadl anbddradiavd bech. sudtNduBX ligedGh itdic hpiaatybr i doma
cells  Aafaifist RhrofiRbrek {idAR b R bREhcOSirdi &&F.] ar@ulbUeo@m2880R0¢! onal

ant i body- 6 utitddicd WIEAt AR p MRS mngﬁﬁé&@%f;%magmesm&do%wa% gping the
RNeasy M Wi§A akd for (GABRY skir kens GhRA oRiahaREh Reverse transcriptase
reaction: MsMeY ohaNEkSRvIE], r;ﬁg rlésf?ésai%ﬁn&(l thé lsBW & :99%19 Rt M9&ith:f O

obt ai ni ng QQ&Hieﬁnﬁﬁ%@ﬁli’atl i Bl QIW Qfght eDmmJ/fa Ullifd cghihflglohpes. 11.3.
Apl i fi Catcbx@&p&tdl o #GeHL /fRR) mﬁas &lilnfifdie! £, QMo POR) - The
reactions, Jnear;aef Aé%@% oaaélg int %‘&M@Q&?% R i feplaRe! oW SEQ
I'D NO Se‘& ﬁQﬂ?S]’Sﬁ?D ) risi ehzyme active core.

The 1mmumzat10ns were performed in the same conditions presented in the works of
Ohwada ef al. and Senna et 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 mecA.

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 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 monocional 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.

MATERIALS AND METHODS:

1. Bacteria:



18 5" AT GA) A(GO) TT(GO) (TG GH TO T(AC) A(AG CT(GIN GG TT 3 VIII
Anplification 19 5 ATG GA) AATE GC) A( GC) CTGGT( CT) (TA) T( TC) CTCT 3 .VU
Amplification 20 5° GATGITGAAGCTTCAGGAGIC 3' VU Amplification 21 5
CAGGTGCACCTGAAGGAGTC 3" VIl Amplification 22 5° CAGGTGCAGCTGAAGCAGIC 3' VH

Amplificati g? 5. CAGGTTACTCTGAAAGAGIC 3' VU Anplification Vil
Ee ollowing methicillin-resistant Staphylococcus aureus strains were used: Iberian-

APLTTT caty Rl COL-MRSA (ceded by Unifé des Agents Antimicrobiens - Institut Pasteur
[Unit of Antimicrobial Agents - Pasteur Institute], Dr. Patrice Courvalin), WB79 CA-
MRSA, and CEB-MRSA (ceded by Dr. Agnes Figueiredo, Instituto de Microbiologia
[Microbiology Institute] of UFRIJ); a vancomycin-resistant Enterococcus faecalis strain;
and a methicillin-sensitive Staphylococcus aureus (MSSA) strain. Escherichia coli

strains BL21 DE3 (Novagen) and TOP10 (Invitrogen) were also used as control.

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 vivo 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
PBP2a (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 CO, (CEUA L0009-07 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-Agl4
myeloma 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
Immunology (22). The resulting hybridomas were evaluated by ELISA test after 14
days, using the purified recombining protein as antigen, according to what is described
below. The best hybridomas were subjected to cloning, with selection of the best clones
by ELISA and these latter being stored in liquid nitrogen.

5. Enzyme immunoassay - ELISA:

Maxisorb 98-well plastic plates were sensitized with 500 nanograms/well of
recombining protein (PBP2a fragment) in carbonate/bicarbonate buffer and incubated at
4°C for the whole night. In the following day, the plates were washed three times with
PBS containing 0.05% of Tween 20 and blocked in PBS and 5% skimmed milk for two
hours at 37°C. The samples to be analyzed (serum of immunized animals diluted at
1:100 or cell culture supernatants) and incubated for 2 hours at 37°C were used. The
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24 5' GAGGTCCAGCTGCAACAATCT 3' 25 5' GAGGTCCAGCTGCAGCAGIC 3' VI -!
Amplification 26 5° CAGGICCAACTGCAGCAGCCT 3" VII Anplification 27 5
GAGGTGAACCTGGTGGAGTC 3" VIT Anplification 28 5° GATGTGAACTTGGAAGIGIC 3

i fi [ 9 amma 1) 5' TGGACAGGGATCCAGAGTTCCAGGTCACT 3' VI |
Xlrr:)I ;A\]Erlp L;Iqll%gt\alfag r\]’vas ed(tgree times )with PBS and Tween 20 (0.05%) again, and the anti-Ig

conjugate (anti-mouse HRP Ig SIGMA A 0412) was added at 1:5000 dilution, followed
by incubation at 37°C for 90 minutes. After this period, the plate was washed three
times with PBS and Tween 20 (0.05%), with addition of TMB peroxidase color
developer (BioRad) and incubation for 15 minutes protected from light. The reaction
was interrupted by addition of 0.5 N H,S0O4, and the reading was performed at 450 nm.
A 1:200 diluted hyperimmune polyclonal serum was used as positive control.

5.1. Avidity assays based on enzyme immunoassay
3.1.1. Avidity assay with urea (Niederhouser ef al. - 5.1):

The protocol is similar to the immunoassay one (5), with the following modifications:
after the sample incubation (100 ng of clone 10 purified monoclonal antibody and 2.0
ng of clone 38 purified monoclonal antibody) for two hours at 37°C, the samples were
subjected to three washings with 8 M urea in PBS and Tween 20 (0.05%), followed by
four washings in PBS and Tween 20 (0.05%), presenting the same normally processed
sample (without treatment with urea) as control. After the reading of sample optical
densities, the avidity rate was calculated by the ratio of the reading with urea divided by
the reading without urea, multiplied by 100 (percentile result).

5.1.2. Avidity assay with ammonium thiocyanate (Goldblat ef al. - 5.2)

The protocol is similar to the immunoassay one (5), with the following modifications:
after the sample incubation (100 ng of clone 10 purified monoclonal antibody and 2.0
ng of clone 38 purified monoclonal antibody) for two hours at 37°C, the samples were
subjected to treatment with ammonium thiocyanate for 30 minutes at 37°C in the
following concentrations: 3 M; 1.5 M; 1.0 M; 0.75 M; 0.50 M; 0.25 M; and 0.125 M. A
sample non-treated with ammonium thiocyanate was used as control for each clone.

After the reading of sample optical densities, the avidity rate was calculated by the
following formula: AR (avidity rate) = [(log 50 - log A) x (B - A)/log B - log A] + A;
where log 50 = 1.70. A is the lowest ammonium thiocyanate concentration that results
in an absorbance reduction lower than 50%, and B is the highest ammonium thiocyanate
concentration that results in an absorbance reduction higher than 50%.

6. Monoclonal antibody production and purification:

A sample of previously selected clones 10 and 38 was grown in a serumless medium
(GIBCO VP-SFM) with addition of 1% BSA in 100-mL vials in a stove with
atmosphere of 10% CO,. The supernatants were subjected to centrifugation, followed
by filtration in 0.22-micrometer filters and purified in high performance
chromatography (HPLC) with SelectSure protein A MAB resin (GE). The antibodies
were neutralized at pH 7.0 with 1 M Tris, pH 10.0, dialyzed against PBS 0.5x in
deionized water. The samples were subjected to lyophilization process, resuspended in
deionized water, quantified by the Lowry method, and evaluated by electrophoresis in
poelyacrylamide gel.

7. Target recognition:



FOR LIGHT CHAIN 30 5

GACATTGTGATGACCCAGICT 3" VL Anplification VL

Amplification 31 5 GATG | 11TGATGACCCAAACT 3' 32 5' GATATTGIGATAACCCAG

3|

GATATTGIGCTAACTCAGICT 3' VL Anplification 35 5

Anplification VL Amplification 33 5 GACATTGIGCTGACCCAATCT 3'
NTOe Y GATATCCAGATGACACAGACT 3!

7.1, In vitro PBP2a recognition - immunoblotting:

A MRSA (CEB) strain, a methicillin-sensitive Staphylococcus aureus (MSSA) strain,
a vancomycin-resistant Enferococeus faecium strain, and the BL-21 DE3 Escherichia
coli strain were grown in exponential phase. One mL of each sample was centrifuged
and lysed by agitation in glass beads in a mini-Bead Beater device (Biospect Products),
3 times for 30 seconds. One aliquot of each sample was subjected to electrophoresis in
12% denaturing polyacrylamide gel (SDS-PAGE), and the proteins were later
transferred to a nylon membrane (Hybond N-BioRad). The membrane was blocked
under mild agitation for two hours in PBS buffer containing 10% skimmed milk and 1%
BSA (bovine serum albumin). The membrane was washed three times in PBS and
Tween 20 (0.05%) and three times in PBS. Then, the latter was placed in incubation for
two hours, with supernatant of anti-PBP2a monoclonal antibody diluted in PBS at 1:1
ratio. After the incubation, the membrane was washed as previously described, and the
alkaline phosphatase conjugate (murine anti-IgG antibody - Sigma A3688) at 1:15,000
ratio and incubated for ninety minutes. After this pericd, the washing in PBS was
performed again, and the development with Western Blue substrate for alkaline
phosphatase (Promega) was performed.

7.2. PBP2a recognition at the bacterium surface - flow cytometry:

A MRSA (CEB) strain was grown in stationary (ON) or exponential phase. The
samples were washed in PBS 1x and resuspended at a DOgy of 0.6 (~108 bacteria/mL).
These latter were centrifuged in 1 mL (10® bacteria) and resuspended in 0.5% BSA and
a 1:10 dilution of normal serum (murine/human). Then, the samples were incubated for
30 min at 4°C, and later, the concentrates (pellets) were washed 2 times in PBS and
resuspended in 100 microliters of PBS containing 0.5% BSA and a 1:10,000 dilution of
anti-PBP2a monoclonal antibody and incubated for 30 minutes at 4°C. After this step,
the samples were washed as previously again and resuspended in 100 microliters of
PBS and 0.5% BSA and a dilution (1:1000) of PE (phycoerythrin) mouse anti-Ig
conjugate, later being incubated at dark for 30 min at 4°C. Then, the samples were
washed again and fixated for 15 minutes at 4°C in PBS containing 2%
paraformaldehyde. After this preparation, the samples were analyzed in a flow
cytometer (Becton and Dickinson - FACScalibur).

8. In vitro protection assays - determination of minimum inhibitory concentration:

MSRA strains (CEB, Iberian, COL, and CA) were grown in exponential phase up to
600 nm of optical density equal to 0.5. The applied inoculum was adjusted for
containing approximately 100,000 bacteria. Miiller Hinton broth, bacterial inoculum,
and growing amounts of purified anti-PBP2a monoclonal antibody were added to test
tubes or 24-cavity plates. The plates or tubes were subjected to incubation at 37°C for
12 hours. After this period, presence or absence of turbidity was observed in the
samples. The minimum inhibitory concentration was considered as the lower antibody
amount able to inhibit the bacterial inoculum growth (100,000 bacteria).

9. In vivo protection assays:

34 5'



ification 36 5 GACATCCAGCTGACTCAGICT 3" VL Anmplification 37 5 .

\&Aﬁ'rl'r‘?'&frc‘%CACCCAGTCT 3" VL Amplification 38 5 CAGGCTGTTGTGACTCAGGAA 3
VL Anplification 39 (kappa 18) 5' TACAGITGGTGCAGCATC 3' VL Anplification
11. 4. Sequencing of |ight and heavy chains of anti-PBP2a nonocl onal ]
anti body Sequencing Steps: |I. Amplification This was perforned usi ng t he
previ ous sPdrPefersingtienciethabiddst ardi LDy, (GEWHIA MRins, 18 to SEQ I D NO.: 39.
I'l. Sequencing The device ARl Prism 3100, Genetic Analyser (Hitachi) Wﬁ.s_
used. 11.5.Theetgteeninetianall yshibisdaadnd €ORf e GREMdUcdrdiflito BRGRAgaAVY chain
CDR Muench method (23) for MRSA strains (CEB, Iberian, WB79 CA, and COL). Groups

of 8-week female Balb/C mice were inoculated by intraperitoneal route with growing

bacteria doses and observed for 7 days. The animals that survived after this period were

subjected to euthanasia, according to the established animal welfare rules.

9.2. Systemic infection and bacterial renal quantification assays,

MRSA strains (CEB, Iberian, and WB79 CA) were grown in exponential phase
(DOsoo ~0.6), washed and resuspended in sterile PBS 1x at DOsgoo ~0.5, corresponding
to approximately 2 x 10* bacteria. This concentration was calculated by dilution and
seeding on BHI agar plates containing 10 micrograms of oxacillin/mL. Female 8-week
Balb/C mice received one intraperitoneal dose of 400 micrograms of purified anti-
PBP2a monoclonal antibody in the first day. In the sixth day, the animals were
subjected to euthanasia and the kidneys were aseptically removed. Then, the kidneys
were homogenized in 1 mL of sterile Luria broth and successively diluted in series of
10. One hundred microliters of each dilution were seeded on BHI agar plates containing
10 micrograms/mL of oxacillin and incubated for 24 hours at 37°C, with a count of
resulting colonies and calculations of total dilutions being performed.

9.3. Survival assay.

MRSA strains were grown in the same previously described conditions, but an
inoculum adjustment was performed for the previously established LDsy. Female 8-
week Balb/C mice received one intraperitoneal dose of 500 micrograms of purified anti-
PBP2a monoclonal antibody in the first day. In the following day, these animals plus a
control group were infected with one dose of about 2.5 to 6.0 x 10° bacteria by
intraperitoneal route, according to the LDsg of each strain. The animals were observed
for 10 days, with the survivors being subjected to euthanasia.

10. Comparative in vivo protection study of anti-PBP2a monoclenal antibody and
vancomycin - renal quantification:

Assay 1

Four groups of female 8-week Balb/C mice (4 animals per group) received an
infective dose of 6.0 x 107 bacteria (CEB-MRSA) by intraperitoneal route. The animals
received doses of purified monoclonal antibody ({MAB), vancomycin, MAB +
vancomycin, and negative control, according to the groups below:
group 1: MAB (400 micrograms) (first day)
group 2: vancomycin (150 micrograms, intramuscular route, 12/12 hours)
group 3: vancomycin + MAB (350 micrograms) (1 day after infection)
group 4: control

The first doses of antibody and vancomycin were administered 4 hours after the
administration of the infective dose. The animals were subjected to euthanasia in the
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The obt ai ned DNA sequences were analyzed with the aid of DNA Star program
and were translated to am no acid sequences (ExPASy site - Transl ate
program) for later analysis by Kabat's (24) and Chotia's (25) algorithns
for identi&)ic t(iion of IigP_t and heavy chain CDRs. 12. Determ nation of
associ atio "?Ed B Adc st KidpeE oereaniestisadly repmwed @ndl subjecichoui emal cl ones
10 and 38 MH'EEAPRACYIRG fovhat aas psgMious!y dpRibedBi acore] method)  SPR
measurenents were perforned using a CM5 sensor in a Biacore X(r) (Biacore
AB, Uppsal 4%%a%lkden) device. Binding reagents and HBS-EP buffers (10 nM
hepes, 150 nM NaCl, 3 nM EDTA, 0.005% P20 [ Tween O, pll 7.4]) were

acqui red wi tIHis %@YCW?%M@GH@ fHetht strearey aEXtwnpt@oR che, bt aith@Eskerof nuri ne
ant i - PBP2ainfestitscdosn 1.0 wAb| brotsriels with the growqupbeihg anitainyish SESmBEHRF@Rt ed t o

t he i nmuni Aapvidfedpmonedolal @otiorddi rmoupo 2wt westepr @i ausdomydrs ersobed. The
resul t evdnegeamshynt@IMuSHlargstte K2/t dours;bedodes); r@pr B bding tredbd &itht he

fusi on pr oweemnycinusi WA roferagumisest BOndcATAMntbLINEG HUNLEUPAS dofng fORIBI6

cavi ti es ((hgbrredotvmshalvyas anal yzed by ELISA test. Fromthis total, the
five best sanples were selected and the cells were expanded (cloning).
Then, agaill, Identificativnl domplensnpaithae@MintiNE F&iAR PR osi tive
sanpl es watheins af ﬂﬂaﬁlﬁd’maiﬂiﬂﬂéﬂmtgﬁl%iibwﬁgg% nS?tt hg)d%fﬁ?éihfﬁdgﬁéraggonbi nant
protein (PBP2a) for validating the results obtained by ELISA. The final

result is liln. RRNL ektractiofriféhn Bybridedealis the result from the imunoenzyne
test (ELISA) of the sera of the imunized animals for producing anti-PBP2a
ant i bodi es. AERERLARAIAMACEENASBPRYRI RdD%r TnchBQofll MRS SEIMme! the
| muni zed habridoiaSwaspRacledskd Ror HRNA Bltra%ﬁér}*di}dﬁ]%hé }E‘N&%ﬂk&ﬁ%klno f&o ng Fin}.

ar .

i
First bar of each dashing: pre-imune seru secon lﬂgﬁ%é‘fter
fourth i mgni g\ QBiaidRcet Nird bar: serumafter fifth i munization. Table
L donings of fusion 90: final balance C oned hybridomas Total nunber of

g: gggz 5(7)5' Ré%?se%gﬂ&@@ta@gl'éaéﬁ‘)n: PREMLV &VEL0 ?rg:?scgillatgs@"lgto 8:'18&})&62 asS el ect ed
uddd for obtaining complementary DNA, following the manufacturing guidelines.

11.3. Amplification of VH and VL chains by polymerase chain reaction (PCR)

The reactions were performed using the starter sequences (primers) below.

SEQ Sequence Use
ID NO.
FOR HEAVY CHAIN

18 5 ATG(GA) | VH
?,(GC)TT(GC)(TG)GG(TC)T(AC)A(AG)CT(GT)G(GA)TT Amplification

19 5 VH
?'TG(GA)AATG(GC)A(GC)CTGGT(CT)(TA)T(TC)CTCT Amplification

20 5" GATGTGAAGCTTCAGGAGTC 3° VH
Amplification

21 5" CAGGTGCAGCTGAAGGAGTC 3° VH
Amplification

22 53" CAGGTGCAGCTGAAGCAGTC 37 VH
Amplification

23 5" CAGGTTACTCTGAAAGAGTC 3° VH
Amplification

24 3" GAGGTCCAGCTGCAACAATCT 3° VH
Amplification

11



2 1 (clone 38) | 68 108 10 1 (clone 10) 1 79 91 Zero

48 2 Zero

17 101 Zero -

25 5" GAGGTCCAGCTGCAGCAGTC 3’

VH
Amplification

26 5" CAGGTCCAACTGCAGCAGCCT 3°

VH
Amplification

27 3" GAGGTGAAGCTGGTGGAGTC 3°

VH
Amplification

28 5" GATGTGAACTTGGAAGTGTC 3’

VH

Amplification
29 5" TGGACAGGGATCCAGAGTTCCAGGTCACT 3° VH
(gamma Amplification
)
FOR LIGHT CHAIN
30 5" GACATTGTGATGACCCAGTCT 3° VL

Amplification

31 5" GATGTTTTGATGACCCAAACT 3’

VL
Amplification

32 5" GATATTGTGATAACCCAG 3~

VL
Amplification

33 5" GACATTGTGCTGACCCAATCT 37

VL

Amplification
34 5" GATATTGTGCTAACTCAGTCT 3° VL

Amplification
35 5" GATATCCAGATGACACAGACT 3 VL

Amplification
36 3" GACATCCAGCTGACTCAGTCT 37 VL

Amplification

37 5" CAAATTGTTCTCACCCAGTCT 37

VL
Amplification

38 SCAGGCTGTTGTGACTCAGGAA 37

VL
Amplification

39 5" TACAGTTGGTGCAGCATC 3°
(kappa

18)

VL
Amplification

11.4. Sequencing of light and heavy chains of anti-PBP2a monoclonal antibody

Sequencing Steps:

L. Amplification

This was performed using the previous starter sequences, defined by SEW ID NO.:

18 to SEQ ID NO.: 39,

II. Sequencing

The device ABI Prism 3100, Genetic Analyser (Hitachi) was used.

12
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- 418 14 2 2 Fromthe se ected clones,
recl oni ng process for verifying the cell stability for secreting

nonocl onal antibodies. Fromthe 50 anal yzed cavities, all presented
positive result by ELISA test. These cl one were expanded and are stocked
in |iquid % $w'éhceaﬁnalmmw(d_eabﬁﬂatoamfllghtandrt@ﬂymhaln €BRi body technol ogy)
facilities. 2. Gowh, production, and purification of nonocl onal

ant i bodi es: The 0%@@6&@9@% verandhrel witd theaabeldNg St prdgetm, wad

previ ous| yveseyarsiarddo antieo atid a¢quentes (ExRASY Steaphramkiterpiogtayn) 4omiatek i gr ans  of
nmonoc!| onalanalysis by dipbdtisr (24) ardy Ch@l’ 25phigstithews rfat alattifRatijrect Bght taad t he

puri fi cat iheavyphaio€$Rs. The obt ai ned results can be seen bel ow. In Figure
2, we can see a polyacrylam de gel with raw sanpl es and after

puri fi cat il2n Deférndndtlogunt adsintios amE disocigdgsiateuiistags PRFy@ehoddsa de gel

Wi th supenntibaliés cdonmeh &9 bed BSeby Gak o plasmvndrabisce QPR] i[BAkbRN (2) in
HPLC col umethéd)h MAb Sel ect Sure resin. Colums 3 to 9 correspond to
obtained purified sanple fractions. The arrow i ndi cates the approxi mate

si ze of 150SKDmeasugemdntsinedrt pB@drmed akiag h &INIZAch®R iPh BIRBRCK D@kt | bodi es:
3. 1. I n VAB, UppBRY Swed6) iobicé. Binding FERLERDARE HBSEP buffert @0 GV He

i nvesti galso e Na@RacGhMyEDHPA, @043o0 POy [TRQRBNpiii7]) @é(retab(ﬁmre@r“gﬁ?tié n the
pat hogen emgwge%mré ar sequencesg t he 1 munobl otting test was

performed with bacteria presenting PBP2a (CEB and COL MRSA), a MSSA
(et hicil Ek&ﬁﬁgml tive Staphyl ococcus aureus) strain (not presenting
PBP2a), a vancorryci n resi stant Enterococcus sp. strain (presenting PBP5),

a transpeﬁ)to 'uPiYi’é ﬁm T%?(ni Bler?atl?mﬁﬁtd"i‘@t anti biotics (honol ogous
ere

to PBP2a), n Rerichra coi rarn he reconbi nant protein

was generat,@cg} ofrm%g Y& gu%getc{eelmhwu%a nrg,g it Uik SRR vigat the

C O
ant i body lsli rree rselsol:ge %lae i C&&L? gﬁcfa% \(}u%g s ]r%spondl ng
% %EE E’isc‘i" i aﬁg R ve

f‘gﬂf (gﬁ i S E E%adlhé L%im |
1T1%C NRSA
m asw i a%*ﬁ? SOt kA e

clone 77-38 was subjected to

appr oxi mate efr
to the si 78k
nmonocl onal > an

St aphyl oc%aén llﬁc'?wer ele

strain. ?ef‘,eaﬁ‘

and MSSA

| ysat es ;be %%%g%ﬁﬁ‘é aé%?f & Hi ﬁ ¢dnti - PBP2a rmnocl onal

ant i bodi es |1%“r§ dWﬁ’a AN @thel‘mm“r}ﬁ’ﬁ'i‘zéfﬁ"ﬁlt%f‘? (KldPahet thasgaof the

(Kal ei dos mma]ﬁ\@Sﬂ“’é"&ﬂﬁ anthPBRAT anfibedissoRashrdashing epareeponds nd 4. -
MRSA sanpiié utedh sexy

YR ok distimgunizad aumals. Positivesepritohsasii iginaenlam
stati onar$ vigrsh bayhtl eachogdashiae: pretinpmune SRR@AS@&%IJ@SSE@W@MCH n
st ati onar Uﬁh&@@umiﬁﬁ@nlf’@ ﬁhlﬁlrhabweliumohf@aﬁ@lymmtml ecul ar wei ght. 3.2.
PBP2a recognition on the bacteriumsurface - flow cytonetry

Table 1. Clonings of fusion 90: final balance

Cloned Total number Positive Positive clones Seclected
hybridomas of clones clones (immunoblotting) clones
(ELISA)

77 70 2 I (clone 38) 1
68 108 10 1 {clone 10) 1
79 91 Zero - -
17 101 Zero - -
70 48 2 Zero -

418 14 2 2

From the selected clones, clone 77-38 was subjected to recloning process for
verifying the cell stability for secreting monoclonal antibodies. From the 50 analyzed
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The objective of the flow cytonetry test is to validate the capacity for
target recognition on the bacteriumin its native form by the nonocl onal
antibody. In previous tests (inmmunoblotting), we observed the target
recognition on proteins subjected to a denaturation process, which occurs
during t hecayitiss @il praseqsed positivardsylt by BbtSPolestoFlesd sonenwere expandirdiang are

pol yacry| afieched geliquidugjtipgen anbAZAM (izbomtame glnbvcelonalintibbdysitdhablog()VSSA,
PBP2a- nega®filiéys- and a MRSA strain (CEB) grown in exponential and
stationary phases. The obtained results show that the antibody is able to
recogni ze % liowd, peedustion,had pacifiestial of snunbalofaliantibediés: condi ti ons. The
presence of protein A on Staphyl ococcus surface was not able to inhibit

t he anti bod{rhbipnetiessgwad standdaR2d. actbdingbfoaivAg dwdseprdlibSs ABscHBedSE@R 1 N
Figure 4. obtdfegunepué issippvairhdiely Megiligram9 b togodidraatibb@Rir feVer910lYRSA ( CEB)
and NMBSA bal to isigernanmu bttt ot the pivificaRGP 3R cERMoi @&ﬁhe&ﬁgd@%@b{ pand nar ked
w t h phycaeentidisw.n (PE). In (1), MSSA bacteria; in (2), MRSA grown in
stationary pheigare 2l We Cah see WSHadyRMItel 1 RiPARERIHRL aRNARE

popul at i orhiPFigeRY shawk 'tlﬂaf"ﬁonscfbhfithmngﬁélyé% Qﬁ‘ﬂb Eg \Lﬁh %ex‘n hEAn le'sn mar ked
cel I's by tHhré (WRmesTLRtd SIRRIpHER Rion () RbhBR ith RIAY 991%&2 conferred
by anti - PBEZR cmnagd 9nalo @(m;e's;;lﬂgyto ozllitalned rl\ﬁE& %'c\f)ltag&n'soﬁqs{]gﬁ(g@

Det er m natih@éu@fthddoBidihmd S i conc trat|o ese assays
aimto eval uate thepBantlbody cagg[éjlé?y for directly binding itself to the

target in 3aFGJl8i%ﬁgl &Xﬁgcferﬂsza %om{;‘ o%lo?lnlaantﬁ) {1] hodies with therapeutic

finality, positive resu ave extrens € g ¥¥cance, as t hey nean t hat

the anti bgciyﬂ;E E{rﬁ%ﬁ’.z%g g?ﬁ 'r‘"ﬁ}zfﬁ'f't FM@ et and to bl ock the bacterial

growt h wi tho e ai system such as conpl enent

actlvatlon n oni zati.on, necha ne, uIt|n fro the conmbi ned action
with the %ﬁl etg%p%g%v:?‘ %t%lg]i’ev‘éapa?fﬁhf? gﬁg‘ ’Ftar@B‘n t&l and

| beri an i lﬂ‘i“fl%ﬁes'i\}l"@ Resforied with

(appr oxi mg E‘}/ ‘h %I@%‘P@H'"&W‘W ons.

These dat% cﬁ"&f’ﬁf‘g t“ﬁ’éf’f‘ %f dpgg prB?enf‘% rébi @ BACREYGUREISENt t he

di fferent K’/[ﬁgf&og‘i’; ain; (e g ), EBepfiasravity iopv- Bktﬁkf%@e@he growt h
are not t IS ‘Gf"ﬁ% mogaps © a?)é‘“éé’ér’ﬁsic’i’?"ﬁ’ (fiod sgain (WhFIFgL 5 shows

concent r afflS@3)Ioedy vras pple do Ksgommein MEein yvithuplequiy Wﬁrtghmﬂaapraxmamlx Hody and
vanconyci fi-a A apd FREEGPEHT o SYeIs.corEpopdipgricdibe sige of PBRRSANG 1 ai ns.
An absencEBb?: respesivaly Moirgrghivitytf sha manocionelraatibedy vas stsactidrriretbingebwt h i n
t he anal yE’éH“‘d’cB‘ﬁﬂF‘!Sitb’ﬁsWaPMOCO@EB RIA (B 2aziceitvn) egpthetemitic Eghard)a + 250 jig
of anti bof§/ stpgip. TrpemlisAan begeen ingFigre dnfinodshloténg agiEst MRSA end750 jig of
ant i body; “dnd 6A. negative controls of CEB MRSA strain. 18: COL MRSA +
250 jig of Histicnddyl tizlmm@oblonRgAest FOBRSAgamf MASA hoays agihst @R MRSA +
750 i g ofupamatahowpytaindig auticPBE24 monegartal agibodind is sasvnah Fighte VRSA strain. 1C
| beri an MRSAnglgwte peight Bpkediiakbidobwpe); - EEC) + 250 jig of antibody; 2C
EEC MRSA % -30854 sanpé gapniibogypnenBa pheC MRSA + 750 jig of antibody; 4C and
6C. negat # ved €oMR9A sangfle &EE@n MRSAosdntiali phaset D CEB MRSA + 150 jig of
vanconyci f;- MSSA SEiple/RSAn in 8&Dnpiyphade (wandghty and;

6 and 7. - MRSA samples grown in stationary phase. The left arrow indicates PBP2a

molecular weight.

the test &P i‘%;rpr%'f‘r"@sISFW%@()@%H@%‘F\W@OBU% ﬁf‘%‘?ﬁlfl%ﬁemhﬁéh

3.2. PBP2a recognition on the bacterium surface - flow cytometry

The objective of the flow cytometry test is to validate the capacity for target
recognition on the bacterium in its native form by the monoclonal antibody. In previous
tests (immunoblotting), we observed the target recognition on proteins subjected to a
denaturation process, which occurs during the protein separation by electrophoresis in
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3D: CEB MRSA + 500 jig of vanconycin; 4D: CEB MRSA + 750 jig of

vanconyci n; 5D and 6D. negative controls. 4.2. In vivo protection tests

4.2.1. Determnation of |ethal and subl ethal doses for CEB, |berian, WB79

CA, and COL MRSA strains: These assays were necessary in order that the

in vivo prdtmsringpolyasryiideugdl edgdin whandiyw #ﬁ@gqtl@%ltr%l sudievisgRal

quant i f i caPBB2u- rhbgaMh)hﬁIdﬂIﬂIRSﬂ%ﬁmQUEB?&@wh"&?e:?p'dﬁéﬁ'né(l d b@fibna EesSySt em ¢

infecti on Whe hbainbdrgels SNAE tlatMOAnAg & hifle 10 &é)th%atu ?Ili

about 50% bictctiae saficeah ofiltditiohderihgeGRcd 8%!%%4\? it gfoc %ea' due
P

to the adniunfasd wad hatrubleasiihibiy RNt ty?rmf‘%kﬁ tation of
Reed- Muencéanretstddn wagreused for cor11duct| ng e assfyﬁgmﬁpﬁmfad res mal s per

condi tion (irdweu Rwhasd el Id@}%e n | 0
det er m ni nlﬂlcie%onﬁ:ﬂgat@b%ﬁﬂs X ﬂb\p %E?\k%?rml Rgg ﬁﬁ agg

tested, ONGRcHMRyt r%‘yl & ity
S'?Zpﬁyl ogquumR@&?gifg%qé&x f E 9 m IP"%P[fa‘?“és?‘ thte‘% ligave its
m 1 t
pat hogen. - Hongucs e PR B0 e b et g hi gh i nf ect ve

doses in rﬁhﬂ%iu?ﬂoﬁ&’fﬂ.%{%c tqhgorng?SW%ﬁﬂggggvcause infection in aninmals.

Therefore, it was hot' use enocjongl antibedyis|  pr ot ect i on
assays aft .nfection with subl et hal dose Usi ng a renal
quanti fi ca‘ﬁ 5’?1¥i?r%’0‘{nf)%5 LESB nf ect i on, these assays enable to evaluate the
ant i body aci.ty.to reduce the presence of bacteria in vital organs
(ki dneys) Cﬁlﬁ? r"?'"%tmwt“é‘m“b“q’Fﬁ"é‘é‘?‘?%ﬁ““‘)&“ﬂéﬁ%@ﬂﬁ') hi gher than 3 l'og (1000
times) was r. ached in three independent assays with virulent NMRSA strains
fromdiff gr e g”éﬁif‘ég(g@l B)a‘?,"ﬁ F‘@d?ﬁj@:ﬂ“bpﬁ‘f tanedly fasdisgptly bindimg dteélfitl the r ecei ved
a previou §E Bt F8igmamasiaspl aptibdiesayith therepeutio tfiaelity.amsitieaf er red by
a | ower aﬁl? E"ém? Signi ‘ﬁ‘i‘@?(ﬁ@rtbﬁ?’sf)lemdbatetbahnjdw@d18| ablet oecagsiay Wi t h
CA- MRSA sthftge ?é osk His eeteriad igrovekl withpwrihaie ofiths hos rmunegystelyt | ower
t han the 6?‘1%" betcalinﬁ lmnend agiivetine S0 -opsanizetiora medimmsms T hasultiag Urdis than be seen
in Figur e§°‘8¢é“°‘h@“°&ﬁ’é¥h6@ innatjngh adept@ivesmowse ssemreshd iost. CEBL €0a)
quant i fi caq Hgripm MiSAratraing wengteveluated] whore simélat BIC walubs apploxinBRRa
nmonocl onapo%ﬁ'ﬂlpllﬁ‘é@ shifres sdsneint thd dvelustpd teenditiorisnfTaedei duta WMdidateatiaibl et hal
dose of MEBArdEERokihe génstic backbonid ofthatiffteni MRSA Juafsafic efive@Nddsad i on of
bacteria P%@F’ﬁéf%blopklomhemJMh drensthe fanta Thess os3ulty @AbLESkeAR Figdre 51 N
checker ed pégtrerh shavagthef tegguatnthictiy 6o haataioh aMIso! atigithufd @MEIRE kl dneys
of each ap¢nsentratipwatoetérred bi atthBBRN pbididy moBaCIbRI hrdlbogt @t dahtafcion
cont rol s: ag@inst aiR POQulaT ¢01 @ils €3m RFerPRMRSS tse5iha AnGhsende 0f Q[(ggc cteria;
C4: 52, 00divates thai there waano bictefial gb@thbaeieniiaed cdi@@ngd (pr ot ect ed)
ani mal s:  PA: CED MRSA eBrasliabpidelds clonyl+B40 14 Or hagbgri a (nean of 12.5
bacteri a) 2Amggmkm+l5ogpggfgﬁggﬁ ty of baCteria récovered fromtreated
ani mal s i gA¥ EERMIESA tk‘?S@BEofJn‘?i% ones: 6060 tines. Figure 6B shows the
resul ts ofaLENGA: lg:lggtmelcgﬁt rAD | s treated and non-treated with
ant i - PBP2gg.@HpP +2§15‘ - sulectedto system c infection with a
subl et hal gﬁ lsﬁ];gg b(? SRl %%r ain (European epidemic clone). In

S

hori zont tration of bacteria isolated fromthe

ki dneys o Be %1*(‘% I n | arge checkered pattern: |og of
quantity gg’)) a élregaélvFE‘Hﬁtrg SAstRiNdneys of each animal treated with
the antib Kirgpepn é?ié‘ifkléﬁlé‘de pEECET B0 nkifeatitwdyhe respective

obt ai ned %aﬁfsc “@é&%??%&@f@aquﬂ cation: controls: O: 210,000 bacteria;
C2: 44, 00YC:BdEt MRSA + T8 n3gan@@@ypact eri a; C4: 290, 000 bacteria (nmean of
211, 000 b&é@réirﬁcsc)nengrweam@ls(qawsﬁce\dk&d)stran| mal s: P1: 80 bacteria; P2: 200
bact er i a;IIRTEBIBIRSACt €50 & ofamskoldcinf0 bacteria (nean of 87.5 bacteria).
Reduct i orehx: rCEBJMImSIAI-yMMpghﬁWhﬁfoh@cfnecover ed fromtreated animals in

rel ati on 3D AHIEMRSA-+ S@ALLS VANBayciad20 tines. Fi gure 6C shows the
results of renal quantification in animals treated and non-treated wth
ant i - PBP2a nonocl onal anti body and ggbjected to systemic infection with a
subl et hal dose of WB79 CA-MRSA strain (Brazilian community strain). Five
first bars (in xx, horizontal dashing, and | arge checkered pattern): |og
of concentration of bacteria isolated fromthe kidneys of each non-treated
animal. First bar (in xx): estimate in relation to an animal killed before
the euthanasia. Bars 6, 7, 8, and 9 (in horizontal dashing and checkered
pattern): log of quantity of bacteria isolated fromthe kidneys of aninals
treated with 250 pg of anti-PBP2a nonocl onal antibody. Bars 10, 11, 12,
and 13 (in triangles): log of quantity of bacteria isolated fromthe

ki dneys of each animal treated with 500 pg of antl body. Checkered bars

£ r~ae Lo ™1 L. P | 1 ~r Lo | PR L (- T T PR I T o D PR R | e e



As vanconycin is a first choice antimcrobial for treatnment of severe

i nfections by MRSA, a conparative study on protection was conducted in a
nodel different fromthe previous ones. In this study, the animls were
infected and the adm nistration of the antimcrobial or nonocl onal

ant i bodi edDw&EBIVIRSAeid7J0umtof abnicemy€iour hours of infection. The study was
conduct ed 5B and 6Dhnemtivk snirplst gr oups: one treated with vanconycin, other
treated with nonocl onal antibodies, and a third one wi th sinultaneous

admi ni st r @t2. émvied pantéction eesebi al + anti bodi es. Vancomyci n doses were
adjusted and admnistered in a way simlar to the cases of infections in
humans ( 5@Q.nPestdiipatioh 6OMTER) and siblethabtadien ¢6t CEBUIBEianDWEBBL €4, t hat

t her e was aad CEHuMRSXOstedingr ound 15 tines in the quantity of bacteria
present in the kidneys of aninmals treated with antim crobial or antibodies
three days Bidsesshyiavdrih@edshi9n ofdeBMEhe rRvitLpUEEHIR WAlevAlufdd inttheres was
seen in thgo gécdURodelat thé 85el YiReifidaB8% BE Mibidhdl o@ e g HRDARiva Ret

ant i bodi egfer syst8aR efkcQRbntHSFlarg8Sibdutum Wb&%HaC%ElMQséd@% ik Rigupr ot ection
conferredsty, an ROthRAY 0038 ¢HY BSRANYEL Las | .htvﬁemaﬂ&i@wl% R dpses and

that the gimmitaNGOURIRATLIELE LBLhd oo ¥é§”9\q{f¥@d fzmeﬁ' f 9% Was very

ef ficient rriefhoﬁ%cd O ol LB ARG {hl:%sa O\Qﬁi- ahs &l ( BNV

i nfected @%téﬁa& ose r% WiNce %?tlo[h?) e‘? mYMI apx\& 'alrf' eCt' ve

dose i n ogger gk het] r 0 t}{ £ Tedh ©f

oo LéNnnyf\nEi G5 Al m%}% A8 %&é’ gé d BB L
Wtk o | OBl ydrs %ff? %t%"nfga %ﬁf&t 'SLPS f@ gﬁ% ik it

resul ts. §% ¢ lifte SirtieR e nesing 31 eﬁéve e ea s e T M

anti body egu% 3 %{1?515‘1?8?? wnzﬁal fiiss T WA NEHSHAE PHIIGHIGT ATHAN ¢ he

protecti o ained wth the tfeat ment with 5 vancog%m n doses (reduction
of 35t | hFHrjé\'/"éth tiqn fssayp aftersyysiamis infegtion with sublefhaldose) ¢ was seen in
the gr oup treat ed th ti, body + vancorrym causi ng a reductl on of 450
tines. Dea Fopalay Cﬂﬁlfaﬂ Rode] affer dfechigrripese mesays WALIF fp Rty

ani mal s t?’g Y cqRacity onieryspbe, Pressise b RaqterBnip; wialigrgans kWit AT aand

associ at i DISTCHHC iHestigBak) radugtien Bigheri thamAdog K OABAMePlewtcadis ifiuecaf t er

i nf ect i on!APRSAAS @ssayswith pirdend MIsS4 eemnsvicapdifierens senctia brkatourtsgimni ng
happened Heifoaspays.dhe afimalggeceiyede pregipus %ﬁq@éﬁ%mwr@@@nw@mb@we?g@d every 12
hours (5 EE¥EEqN c@direed by wlowsr antibodingpss (1 Wamisraseams) hey cwluaisdrisdht rat i on of
bact eri a EEaoweh &h-MRSH Hiom Wgataéuc@n¢IML@tlmwwrlm gbperv@, but7logen, 000; C2:
295, 000; tan tiggme @OBineEavith3h Y -0B®L(amedose. Phere @y s hpascerein FagureSBar s 6, 7,
8, 9, and(niOﬁ]i ehétker ed pattern): log of concentration of bacteria

recover ed fligure &Aishewssthe resultsad reviat quad@iicalipyinghingalt ireaRBRAG noetddonal

ant i body. with:ant:PHI2a mgnocid, §0bpdyP3nd 3@Ec@@010 PtenfO,iddiofinedm aof 183, 550
bact eri a) subBalrad dode, ofl RS CEB4straamdn lmrigepd estigys):: lognifnaheentrat@at efd wi t h
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Avidity rate: 2.47 Cl one 38 (DOs): Control: 1.22

obtained means. Bacterial quantification: controls: C1: 210,000 bacteria; C2: 44,000
bacteria; C3: 300,000 bacteria; C4: 290,000 bacteria (mean of 211,000 bacteria).
Treated (protected) animals: P1: 80 bacteria; P2: 200 bacteria; P3: 10 bacteria; and P4:
60 bacteria (mean of 87.5 bacteria). Reduction in quantity of bacteria recovered
from treated animals in relation to the non-treated ones: 2420 times.

Figure 6C shows the results of renal quantification in animals treated and non-treated
with anti-PBP2a monoclonal antibody and subjected to systemic infection with a
sublethal dose of WB79 CA-MRSA strain (Brazilian community strain). Five first bars
(in xx, horizontal dashing, and large checkered pattern): log of concentration of bacteria
isolated from the kidneys of each non-treated animal. First bar (in xx): estimate in
relation to an animal killed before the euthanasia. Bars 6, 7, 8, and 9 (in horizontal
dashing and checkered pattern): log of quantity of bacteria isolated from the kidneys of
animals treated with 250 pg of anti-PBP2a monoclonal antibody. Bars 10, 11, 12, and
13 (in triangles): log of Quantity of bacteria isolated from the kidneys of each animal
treated with 500 pg of antibody. Checkered bars (5™, 9" and 13 bars) indicate the
respective obtained means. Bacterial quantification: controls: C1: 650,000 bacteria; C2;
26,000 bacteria; C3: 17,000 bacteria; C4: 500,000 bacteria (dead animal estimate)
(mean of 231,000 bacteria). Animals treated with 250 ug of antibody: P1: zero; P2:
5,400 bacteria; P3: 830 bacteria; and P4: 10 bacteria (mean of 1,560 bacteria). Animals
treated with 500 ug of antibody: P1: 80; P2: zero; P3: 210; P4: 80 bacteria (mean of
92.5), Reduction in quantity of bacteria recovered from treated animals in relation
to the ones non-treated with 250 ug of antibody: 149 times. With 500 ug: 2,497
times.

4.2.3. Survival assays

In this assay type, we evaluate the protection conferred by the antibody to animals
after an infection with a bacterial load able to kill 50% of the animals {LDsg) or more.
The protection against the three strains used in the renal quantification assay was
evaluated. A significant reduction in (i) survival time and (ii) the very survival of
animals under treatment with anti-MRSA monoclonal antibodies was observed in the
three independent assays.

In the assay with CEB MRSA strain, 70% of the animals under treatment survived
the infection, against only 10% of the control group (non-treated), In the assay with
Iberian MRSA strain, the obtained results were similar, with 60% of protection in
animals under treatment and 100% of death in control group. In the assay with CA
MRSA strain, a protection of 100% was seen, compared to 70% in control animals.
These results can be seen in Figures 7a, 7b, and 7c.

Figure 7A shows the survival curve of treated (protected) and non-treated (control)
animals after infection by a dose of 2.3 x 10° bacteria (CEB MRSA) administered by
intraperitoneal route (LDsp).

Figure 7B shows the survival curve of treated (protected) and non-treated (control)
animals after infection by a dose of 4.2 x 10® bacteria (Iberian MRSA) administered by
intraperitoneal route (~LDsy).

Figure 7C shows the survival curve of treated (protected) and non-treated (control)
animals after infection by a dose of 1.1 x 10° bacteria (WB79 CA-MRSA) administered
by intraperitoneal route (~LDsp).
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Thi ocyanate-treated sanpl es: 2 M= 0.056; 1.5 M= 0.062; 1 M= 0.129;
0.75 M= 0.648; 0.5 M= 0.758; 0.375 M= 0.793 Avidity rate: 4.40

4.2.4. Comparative study on protection conferred by monoclonal antibody versus
vancomycin

As vancomycin is a first choice antimicrobial for treatment of severe infections by
MRSA, a comparative study on protection was conducted in a model different from the
previous ones. In this study, the animals were infected and the administration of the
antimicrobial or monoclonal antibodies was started just after four hours of infection.
The study was conducted with three distinct groups: one treated with vancomycin, other
treated with monoclonal antibodies, and a third one with simultaneous administration of
antimicrobial + antibodies. Vancomycin doses were adjusted and administered in a way
similar to the cases of infections in humans (500 mg every 12 hours).

The obtained results indicated that there was a reduction of around 15 times in the
quantity of bacteria present in the kidneys of animals treated with antimicrobial or
antibodies three days after the infection. However, a reduction of 4,617 times was seen
in the group that received treatment with antimicrobial and antibodies.

Based on these results, we can conclude that the protection conferred by an antibody
dose corresponded to five vancomycin doses and that the simultaneous administration
of vancomycin and antibodies was very efficient in reducing the bacterial load observed
in the kidneys of infected animals. This study was repeated with a little lower infective
dose in order that we could better observe the protective action of anti-MRSA
monoclonal antibodies both isolated and in association with vancomycin (See figures
8).

After the conduction of the second assay with a lower infective dose, the obtained
results confirmed the initial results. The protection conferred by the treatment with
monoclonal antibody caused a reduction of 89 times, which was higher than the
protection obtained with the treatment with 5 vancomycin doses (reduction of 35 times).
However, the most significant reduction result was seen in the group treated with
antibody + vancomycin, causing a reduction of 450 times.

Figure 8A shows the bacterial quantification in kidneys of animals treated with anti-
PBP2a monoclonal antibody, vancomycin, and association of antibody + vancomycin
and in non-treated animals after infection with 6.0 x 10’ bacteria (CEB MRSA). The
treatment beginning happened 4 hours after the infection. Vancomycin was
administered every 12 hours (5 doses). Bars 1, 2, 3, 4, and 5 (dashing): log of
concentration of bacteria recovered from non-treated animals (controls). C1: 7,000,000;
C2: 295,000; C3: 380,000; C4: 3,200,000 (mean: 2,718,750 bactcria). Bars 6, 7, 8, 9,
and 10 (checkered pattern): log of concentration of bacteria recovered from animals
treated with 400 ng of anti-PBP2a monoclonal antibody. P1: 4,200; P2: 310,000; P3:
330,000; P4: 90,000 (mean of 183,550 bacteria). Bars 11, 12, 13, 14, and 15 (spheres):
animals treated with vancomycin. P1: 110,000; P2: 58,000; P3: 500,000; P4: 21,000
(mean of 172,250 bacteria). Bars 16, 17, 18, 19, and 290 (iriangles): log of
concentration of bacteria recovered from animals treated with antibody (300 pg) +
vancomycin. 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:
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It is seen that the avidity rates of clone 38 were higher than the ones of
clone 10 in both assays. Furthernore, it is verified that, according to
both protocols, it was necessary to use 50 tinmes nore anti body from cl one
10 than fromclone 38 in order to reach a DO close to 1.0. 6.
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Di ssoci at LOR"YhH 13 nt eracti on constants between antigen (PBP2a) and
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4.42 x 10% 2?;45 Up04p; 16 M 1 G047; 6M x RBI720.75 M = 0.483; 0.5 M = 0.602; 0.375 M =

Avidity rate: 2.47

Clone 38 (DOs):

Control: 1.22

Thiocyanate-treated samples:

2M=10.056; 1.5 M=0.062; | M=0.129; 0.75 M = 0.648; 0.5 M = 0.758; 0.375 M =
0.793

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])

The results obtained by 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 II, we see that clone 38 shows affinity 450 times
higher than the clone 10 one.

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, ifs measures
present parameters close to the equipment detection threshold. Yet, due to the care
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107
Clone 38 545x10°+384 | 3.13x10°+2.11x 5.7x 107
107°

7. Identification of complementary-determining regions (CDRs) of light and heavy
chains of anti-PBP2a monoclonal 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 ID 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 NO.: 6 - CDR 1 light chain amino acids.
RSSQSIGHSNGNTYLE

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

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

SEQ ID NO.: 9 - CDR 1 light chain DNA.
cgcageagecagagcattggecatageaacggeaacacctatctggaa
SEQ ID NO.: 10 - CDR 2 light chain DNA.
aaagtgagcaaccgetitage

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

SEQ ID NO.: 12 - CDR 1 heavy chain amino acids.
GFSITSSSSCWH
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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.
According to what was already previously mentioned here, the antibody recognizes
proteins present in Enferococcus sp. strains, probably PBPS - a transpeptidase with low
affinity for beta-lactams, present in all enterococcus strains, with molecular weight of
approximately 76 kDa (237 amino acids). This enzyme presents homology referring to
PBP2a of MRSA, according to alignment (Clustal W) related below:

PBP5Efas MERSNRNKKSSKNPLILGVSALVLIAAAVGGYYAYSQWQAKQELAEAKKTATTFLNVLSK 60
PBPSefam = ~———- KHGKNRTGAYIAG——AVILIAAAGGGYFYYQHYQETQAVEAGEKTVEQFVQALNK 53
PBPZa = —m e MKKIKIVPLILIVVVVGFGIYFYASKDKEINNTIDAIEDKNFKQVYKD 18
* - e s * . * . +* .
PBP5Efas QEE‘DKLPSVVQEASLKKNGYDTKSVVEKYQAIYSGIQAE.GVKASDVQVKKAKDNQYTFTY 120
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PBP5ef antaDYNKAAEMT SKKAANKSAL SEKEI LDKYQNI YGAADVKGLQ SNLKVDKKDDSTYSFSY 113
PBPZaSSYI SKSDNGEVEMIERPI KI' YNSLGVKDI NI QDRKI KKVSKNKKRVDA 97 . *. . ** ..

PBP5Ef as KLSMSTPLGEMVDL SYQSSI AKKGDTYQ AVKPSLI FPDIVSGNDKI SI QVDNAKRGEI VD 180
PBP5ef a SL GEL KDE QYR FEIIVDPNI Vs REMEGNBIAKSLk Kk TIRAARGNIal D 173

PBP2aQYK| | DRN- VOFENEVKEDGWAKE B SR PEVORDOSI FHPENEKSERGKILD 156

D R A PR T TR ey T R
PBP5Ef asANf% fﬁ& NKVEDEMEAPEUETCSGAE KIHAN! KR SDKIFEWSMDE] s Nvorn = SEOMQA 237

PBP5ef anREGEFLAT TGKL KA POUF RIAPEALS FOE AL TNREAA AL SQSWAVQP 239*
PBPZSREN\/ELAI\H'GTHI\/RL \/EKN@%% S SEDVT RRRT R GYRIPE D P1I56% %

PBP5Ef as DSFVPI TVASEPVTELPTG - AATKDTESPYYPLGEACAI NR- VYGTI TAEDI'EKN- - PE 292

PBP5ef anDYEVELK] | DGAT mgﬁgﬁm SV-OYVEDI TAEDHDIN:37 PE 286
PBP2aEHEKTMKi§IVDEYLSDF @‘E’Eﬂﬁm Imﬁtm@fzn

* k**k*x - * % .

........ s aei
PBP5Ef asLSSh.GVI. mTaEmmm L DDK- ENVKKALQTKEKKDGQTI KLT

PBP5ef am_SokdaiCRSGL ﬁ@‘”‘f@@g %@g%@@r@ﬂ%m 345
PBP2aYKDDRVP?@<KG_EKLYmﬂ@y@vIEWMIF SINEbA Eﬁ,( AR 331 ..

Xk kkk-kkx K- k- Kk % . hoeokkRcknr ok kkk ook ok ow k.

" %Q DK §§Q %GB! DLPF 411
PAPSET asVQNFAl FOXFPOSAVLTER E@@%&&Bﬁ%@ﬂ vaR %@%@%@PP 405
PBP5ef amAGKIAFBSL COKAGSEYARIRK L XY

PBPZa YKDDAVIGKKGLEKLYDKKLQHEDGYRVTIVDDNSNTIAHTLIEKKKKDGKDIQLTIDAK 331
. . ** *** ** * H . :'i e ::*: * . ****
PBPS5Efas VQQQAFAIFDKRPGSAVITDPQKGDLLATVSSPSYDPNKMANGISQKEYDAYNNNKDLPF 411
PBPSefam AQKTAFDSLGGKAGSTVATTPKTGDLLALASSPSYDPNKMTNGISQEDYKSYEENPEQPF 405
PBPZa VQKSIYNNMKNDYGSGTAIHPQTGELLALVSTPSYDVYPFMYGMSNEEYNKLTEDKKEPL 391
_*: N : * * . *: * . **-k * * ok k& : * . * ::i. .. . *:
PBPS5Efas TARFATGYAPGSTFKIITGAIGLDAGTLKPDEELEINGLKWQKDKSWGGYFATRVKEAS— 470
PBPSefam ISRFATGYAPGSTTKMITAAIGLDNGTIDPNEvLTINGLKWQKDSSWGSYQVTRVSDVS~ 464
PBPZ2a LNKFQITTSPGSTQKILTAMIGLNNKTLDDKTSYKIDGKGWQKDKSWGGYNVTRYEVVNG 451
' **** * . :*. *** *:‘ . -k * * k& k% *** * ** . ..
PBP5Efas PVNLRTALVNSDNIYFAQQTLRMGEDKFRAGLNKFIFGEELDLPIAMTPAQISNEDKFNS 530
PBPSefam QVDLKTALIYSDNIYTAQETLKMGEKKFRIGLDKFIFGEDLDLPISMNPAQISNEDSFNS 524
PBPZa NIDLKQAIESSDNIFFARVALELGSKKFEKGMKKLGVGEDIPSDYPFYNAQISNKN LDN 510
::*: *: **** *: :*_:*. i--A- *:_*: ** H o i****_: L.
PRPSAEfas EILLADTGYGQGQLLISPIQQATMYSVFQNNGTLVYPKLVLDKETKK—KDNVISANAANT 589
PBPSefam DILLADTGYGQGELLINPIQQAAMYSVFANNGTLVYPKLIADKETKD ERNVIGETALQT 583
PBPZa EILLADSGYGQGEILINPVQILSIYSALENNGNINAPHLLKDTKNKVWKKNIISKENINL 570
*'k-k*ir ***** ** * * [ . dox .t * ok .l * * i'.:.-k * * *
PBPSEfas IATDLLGSVEDPSGYVYNMYNPNFSLAAKTGTAEIKDKQDTDGKENSFLLTLDRSNNKFL 649
PBP5efam IVPDLREVVQDVNGTAHSLSALGIPLAAKTGTAEIKEKQDVKGKENSFLFAFNPDNQGYM 643
PBP2a LNDGMQQVVN—fKTHKEDIYRSYANLIGKSGTAELKMKQGESGRQIGWFISYDKDNPNMM 628
* . Lt FoowrkhAkdoadk Hk o ke e o % H
PBF5Efas TMIMVENSGENGSATDISKPLIDYLEATIK-————~——~—- 679
PBPSefam MVSMLENKEDDDSATKRASELLCYLNONYQ--———————— 673

PBP2a MATNVKDVQDKGMASYNAKISGKVYDELYENGNKKYDIDE 668
. - * . . - -

The alignment was performed with sequences corresponding to PBPS5 from the
enterococci E. faecalis (Efas) and E. faecium (Efam) with MRSA PBP2a. Marked
sequences (bold - PBP5; underlined - PBP2a) correspond to the used PBP2a region to
generate monocional antlbodles Amino acids corresponding to the enzyme active core
are marked in italic.

Thus, in vitro protection assays, determination of lethal dose and LDsqg, and in vivo
assays (sublethal dose with renal quantification and survival assay with lethal dose)
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PBP2aVQ<SI YNNMVKNDYGSGTAI HPQT GELLALVSTPSYDVYPEIVh(GlVBNEEYNKLTEDKKEPL 391 **
* - kk %k ke kkhkkk ke koo

PBPSEf as TARFATGYAPGSTEM TGAl GLDAGTLKPDEELEI NGL KWQKDKSWGGYFATRVKEAS- 470

PBP5ef aml SRFATGYAPGSTFRM TAAI GLDNGT/ DPNEVLTI NGLKWXKDSSWGSYQVTRVSDVS- 464

PBP2 a L NKFQWIFT SRCSTEE dcTusVISIBLENK Tk DIDK M IDBHBCKRISH GRNVIRYEY N 451

Pk oxRxx x o preyiotisty codnducted with MRSA. These results can be seen in the corres

PBPSEf as PVEEPSTAL VESDNI YFAQQT L RMGEDKFRAGLNKFI FGEELDLPI AMTPAQ &N EDIEENS 530

PBP5ef anfQVDLKTALI YSDNI YTAQETLKMCEKKFRI GLDKFI FGEDLDLPI SMNPAQ SNEDSFNS 524

P8P2aNI DLKQI\IIESEWIBF@%RMM@;ﬁSKKFEKGVKKLGVGEDI PSDYPFYNAQ SNKN- LDN 510 ::

* .

PBPSET asEi LIIAE)B@émh SR AT SVRMNGT] THK: NT 589
PBP5ef amDl dokibbdhG GRAELU DIl §¥EANNGTkﬁgékI\6L%é§' %OW E'Q ALQT 583
PEP2aE| LLADSGYGQGE! LI N TQI L3I YSALENNGN NAPHLLKDTKNKWIKKNI | SKENI NL 570

rhkkkk ks kk kKA

: Th * Vitro™ protect

PBP5ES as| ;@m@%@ﬁg Hon, el )%%P%Q?FAE ﬁbwgf W&Eﬁgﬁ%ﬁa 649
PBP5ef am RgryVQDVNGTAHSL A AEY s YM 643
PBP2aLNDGIVQQ\/VN- KTHKEDI YRSYANL| GKSGTAELKVKOGESGRQ GWEI SYDKDNPNVM 628 *
kokkRk ok kR -::: PBP5Ef as TM MVENSGENGSATDI SKPLI DYLEATI K 679

PBPSef a DDSATKRASEL L &

PBP2aMAl NI{RPS@@?VBEE‘I%G@@H Yiecgus MAT gresin dishvisee was

per f or med ue orres di n to PBP5 fromthe enterococci E.

faecalis ? 'i% tl%a??'h@& F‘E&'ﬁ WiHMASA PBP2a. Mar ked sequences
SH Fgﬁ a) correspond to the used PBP2a region to

generate m)fhglg ‘381?8? ‘Rhlr?@“édﬁ'&f@”’é’@ﬂKH’s'ﬁynm)r@Nt36 G.HE0 enzyne

(bold - PEP
active COInocu{um %16 Ed | tal
of pre- 1n0culum in 20 mL Lb, 200-mL erlenmayer, 37°C, 160 rpm
DOgoonm reading after 7 hours 0.7
Quantification: 5.5 x 10° bacteria/mL
Test conditions:
Inoculum: 5.5 x 10° bacteria
Antibody concentrations: 300, 400, 500, 600, and 700 mg of antibody
Culture medium: 1 mL of Luria broth
Cell culture plate, 24 cavities
Positive control: Luria broth + bacterial inoculum
Negative control: Luria broth
Incubation: 18 hours, 37°C

Figure 11 shows the result of the evaluation of the protection conferred by the
antibody. In Figure 11, we have:

A. 300 mg of antibody
B. 400 mg of antibody
C. 500 mg of antibody
D. 600 mg of antibody
E. Negative control

F. Positive control

G. 700 mg of antibody

1.2. LDsy and lethal dose determination by intraperitoneal route - vancomycin-
resistant Enferococcus faecium

Protocol:
Female 7-week Balb/C animals, mean weight of 20 grams
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Thus, in vitro protection assays, determ nation of |ethal dose and LD50,
and in vivo assays (sublethal dose with renal quantification and survival
assay with lethal dose) wth an enterococcus strain in nurine nodel

(Bal b/ C m ce) were conducted, as previously conducted with MASA. These
resul ts calapel sprenndcpluirhé V6U7 stedpaniatiyrig 19 edosftis. brdth hnd vancumyein(Ir ot ect i on
assays  Thg/ndhj EemlFelkow toliwi gromgs@y 3RS 1b0@rpaval uate the in vitro

pr ot ect i onDzo empadurby! tmheofgamt-inoadym dagad ndt o\REbrethtven@agemu@sEiniai n. | n
vi tro protateninayert ebtialgM70),, 166 rpngrdeéthputii ODgel., Fomocl onal ant i body

( 90/ DAS/ CB&h#iidgatibdofor 1) mgaomsltpnﬁmegpe@sﬁmﬂumas 18lsiefiiec@b 1s2 rai n (VRE),

Ri chet | abQuaitificatiorSonidk 10°bagerisdanpl e: purified from supernatant by HPLC,
Sel ecSur e A miesilikers disat W8pd, | yophilized. Antibody quantification
(Lowry's net3nodicroBtels (98/xmp’)l nocul um VRE strain Pre-inoculum 1 VRE

col ony i n @OouimitbliRRdredada ey Mickolir JBIsBLN .5 XAYB7C, 160 rpm | nocul um
400 mL of pres mhqeddhesdtd Bo2RickitdrPdoseP@:sL1¢®y | enmayer, 37C, 160 rpm
DO600nm r eadinELAf b &M 0TbdRMESFreddeed (80 Mid-bifatHoR) 5.5 x 108 bacteria/nl
Test condit i4esaL gﬂ‘?Q‘l'd)%teé )RedlicddB PG RHGHI égrs/a@;e )body concentrati ons:

300, 400, 500, 60 and 700 ng of anti body I'ture rredl um 1 nL of Luria
broth Cell gyl bMm&l Jys«?&ﬁgon%&is Qr\fdr 'e@ﬁ'om fﬂtora ﬂmlfﬁg é)a broth +
bact er i al ﬁﬂgws% it 5 b g&‘ it % Ly O&Sld@ws 37C

Figure 11 % eva n conferred
by the ant| Sf—‘l gure 1 we have A 300 ny of ant| body B. 400 ng of

anti body Renal quantlﬁcatlon of animals surviving in the seventh day:
A(15x10 ) no bacterial growth
B (6.5 x 107): no bacterial growth
C (1.5 x 10%: 3100 bacterla
D (6.5 x 10%): 2.8 x 10* bacteria

1.3. In vivo protection test - survival test - lethal dose, systemic infection by
intraperitoneal route in murine model

The objective of this assay was to evaluvate the efficacy of in vivo protection for anti-
PBP2a monoclonal antibody against systemic infection with lethal dose, Enterococcus
Jfaecium (VRE) strain.

1. Antibody (purified from supernatant of the cell culture in medium with serum)

- Dialysed and lyophilized purified sample (HPLC SelecSure MAB), resuspended and
filtered before use.

- Quantification (Lowry’s method): 1.0 mg/mL

2. Murine model: female, 8-week Balb/C animals, weigh from 23 to 25 grams

3. Protocol:

group A (6 animals): 650 mg of antibody (350 mg + 300 mg)

group B (6 animals): control (saline administration)

4. Preparation of bacterial inoculum:

VRE strain:

pre-inoculum, day 01, 10 mL of BHI broth and vancomycin at 10 mg/mL ON, 37°C,
160 rpm

inoculum, day 03: 300 mL of pre-inocutum in 30 mL of BHI and vancomycin, DOggo of
1.31, centrifuged for 10 min, 4,000 rpm, resuspended in sterile PBS 0.5x, adjustment at
OD = 1.10, dilutions and plates for quantification (2.0 x 10* bacteria/mL); inoculum: 12
mL, centrifugate resuspended in 300 mL, IP route (~2.2 x 10” bacteria)

Time schedule:

Day 01: IP inoculation of antibody (350 mg)
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' of antibody D. 600 ng of antibody E. Negative control F.
gos???vggcontrol G %00 ng of antibody 1.2. LO50 and |ethal dose

determ nation by intraperitoneal route - vanconycinresistant Enterococcus
faeci um Protocol: Femal e 7-week Bal b/ C ani mal's, mean wei ght of 20 grans
Day 01 - pPey PRolUinoemlatibn \WREsHRI(F00CAL R Bstdrlc kedtion O tﬂebdﬁQFn%fh%@Bg 07
vanconyci n2{00 L barterial &lutivh - B2l kmibididey growth ON 37C, 160 rp y -
i nocul um Dayr)2 af Dgyr B: animaldbydrvatpon50 nL of Lb brot h/ vanconycin (250-nL
erl enmayer) -4 vials, 37C, 160 rpm growh until OD600n. = 0.80 o
centrifugatikhe fesuits1reMhdwn4R0PighRM 3.1 @ﬁHSEeﬂ?%Béa”aﬁiBaEB ed )Sfaﬁﬁgbtl e’107 5
1.2 Quanti protatiérgrall SondroKankBds Biag tethi QJCH.}rd cﬁg, mcroliter S5 X ) B.
300 microliters (6.5 x 107) C. 900 mcroliters (reduced to 30?_ / dose)
m croliterBs4dos@o plotiitn 1QB) sfitenfic $nf'31rti0‘1; l%dfrilngr%ﬂ%lgtgng Qgg‘t@% ring o' 908
vl 108&]0&]ﬁt%ﬁ%&ﬁééﬁéls%%aﬁyé%ﬁé@z{% ety a) reduced to 300

mcroliters/dose) F. 45

i crolitershieegkctivlevadty é@tli;eaf%l?ﬁee{n\{:ﬁ:ttoip?o ec @%&ﬁﬁ{if qu’égEd-PéE’garzni}n%a g|2t t ?st e

f:gﬂlehugg)é gg%dtcrbtﬁ %lga?ig%/%afroﬂosgeﬂlycgéctil.agmﬂafé CIBlgdpErton dndrermmoMEE)6. 5 x 108

bacteria. Renal quantification of animals surviving in the seventh day: A
(1.5 X 10%Age.n0 bacterial growth

1. Antibody (purified from supernatant of the cell culture in medium with serum)

- Dialysed, lyophilized, and resuspended purified sample (AffiPrep ProteinA
Biorad/HPLC SelecSure MAB).

- Quantification (Lowry’s method): 1.5 mg/mL

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

3. Protocol:

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

group B (4 animals): non-protected control

4. Preparation of bacterial inoculum:

Iberian MRSA strain:

pre-inoculum, 10 mL of Lb broth ON, 37°C, 120 rpm

inoculum: 200 microliters of pre-inoculum in 20 mL of Lb, DOgg of 0.80, centrifuged
for 10 min, 4,000 rpm, resuspended in sterile PBS 0.5x, adjustment at OD = 0.51,
dilutions and plates for quantification (24 x 10* bacteria/mL); inoculum: 500
microliters, IP 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 sofution)

Day 06: cuthanasia, bacterial quantification in kidneys

Based on the results above, we can highlight that:

In vitro protection assays - determination of minimum inhibitory concentration:

A total of 700 micrograms of antibody is able to block the growth of 550,000
bacteria. These values are higher than the MIC obtained for MRSA strains, which were
approximately 500 micrograms.

In vive protection assays:

In vivo protection test - systemic infection by intraperitoneal route in murine model
with sublethal dose of vancomyein-resistant Enterococcus Sfaecium.
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7): no bacterial growth C (1.5 x 105: 3100 bacteria D (6.5 x
?0(56 2)8( iolzm bacteria 1.3. gI n vivo protection test - survival test - I
| et hal dose, systenmic infection by intraperitoneal route in murine node
The objective of this assay was to evaluate the efficacy of in vivo
protection fBre auimilPBR2aeS000IcapadmsAHTtrh&RENNA AR, iﬁ%&*‘g&ﬁﬂi‘ng l'cr%{zeem hon
wi th | et hallPiowsd weintibjcord a6 ufistdnde o fbfoh IREbuSt vtk Bd x 300 BRI
(purified Hmsrafegpaenatantubidcteihe dtlahastUbidILgiddh SELy i ac?e?faggjs _en ded
D al ysed agdtiiapion freaet mifilé bock:&Mhén ORLS badtlr Rt Wiltkoptasuspend
and {11t er eunbehied ifeisgt animdB) BRbérihba ot 0o EANAL) - T -

Muri ne nodel: female, 8-week Balb/C aninmals, weig r to 25 granms 3.

: 19N ' : : . [ 300 ng) group
Protocol : Sl fst St ithRl ! anti body (350 ng +
Br?G ani naiss): coﬁfrol (saI(‘ii%leeaa m'sﬁg lfr'at ion) 4. Preparation of

' ' I n: RBre-i broth
bacterial | noghithls MGy 858 MicrRffid AOGHAUTh A%, O (pt0 ik of  BH
and vanconyjcBiedto &R ke ﬁé%ntea%%éiéﬁ%% b dg@ﬁﬁﬁgﬁ ][”Jgg‘;
pre-i nOC_U|tlplé§tdd aﬁ&a@idie(afun ee anc\iééla}yﬁa%é? I iixffgct Vg Ogﬁle-tﬁﬁ’eﬁéf‘iﬁ@ﬁt at oD =
florlolodirr} ’63 %g%g%&gﬁqc’gﬁ E%H?l%r&qeﬁ%tlﬁmafqegﬁ iYeth'fgg(Y“Q of thg tral cYuyival/ m ) ; -
o ! < 070, . . 22 2 %
et um kot L AR SSHSRITISTAD, 300, LF Loute (2.2 1 100
05 T oo REcl ? cgjﬁ? P”é%e on agagnsienterocacelr Bapever.rihe deseonedded fdne
ot ernon n%EH f gs.m?rﬁfti%'f “Bac %Ith@mi PR5R uspd AggingOMRSAc tirersiraljarDay 02 t o
afterg-oon condiiorsy é“rsv‘étpf?&ﬁé‘y ue i dhe: asr capagitie o FhevamtiberyFlogreeagniks. Onl'y 2
Creatod ani UrIRE TR iy oy PRI wieh biyps dmelopebiter of ant mal s di ed i
the second, gﬁémﬁ’?’ ¢ qupeny;igyention deseribed heree gnti-PBEYs monvaoriahirgibbdien by
e apor | Lo sprefis yiFLr"gdrﬁ?r? andeionglegeus sequenepe i ha ergilisatdliy in
:Ent rape;‘)l: infoct 05, &t ﬁ? by bacteria presenting this protein or similar substances (MRSA,

nteroc Sg,) ang nterococcus 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 knowledge of the inventors, cited in
the current descriptive report, are listed below.
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' ive was to evaluate the in vivo protection efficacy of _
lgfi OlF)>JBI(:§>(2:; and PBP5 nonocl onal antibody from enterococci against systemc
infection, E. faecium (VRE) strain. Test: 1. Antibody (purified from
supernatant of the cell culture in mediumwth serum) - Dialysed,
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Survival test after |ethal dose adm nistration The animal s received 650
m crograns of nonoclonal antibody (IP route) and were subjected to
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