Specification A novel antibiotic conprising an anti body m neti c,
preparation nmethods and uses thereof 5 FIELD OF THE | NVENTI ON The present

i nvention belongs to the domain of ioqu gnd medi ci ne, and especially
relates to a novel antibiotic conpr _éﬂ_éﬁﬁibody mnetic, its
preparation nethods and uses thereof. 10 RELATED ART Since Penicillin and
other antibiotics were brought into use in 1944, D pl ococcus neningitides,
and other Iife threatening pat hogeni ¢ bacteria such as Staphyl ococcus

aur eus, neunoni ae,. Pseudongnas aer.u osa, and i sser

meni ngi ¢ ONL BNGIOPRC B0 B S Gt Andibody THERGHE: Pycparabon nrttiods
reports publlshed by United States Di sease Control Center (CDC) in recent
15years, these antibiotics woul d bad iikes theecbpse effecti veness conpletely
in 10 or 20 years. The present antibiotics kill pathogenic bacteria by
restsrai ning synthesis of cell wall, restraining or interfering the pathway
of bacterial nucleic acid and protein netabolismand synthesis. However,

t hese dMELD OBIBIMBEYYVBNSIG@Ne nore likely to lead to drug resistance
resulted by bacteria nutation. 20 Therefore scientists are dedicated to
devel opl'heopresenamiviebiion belongOmethofdottan ob bjpdogt andeimgdipineniasd rgpediatlg atlateago ias
toimtate the inter-killing nmechani sm anong honpbgeneous het erol ogous

st r ai nd038l apgibiticepwrisingisaiibedn mbnesic s preparapign gredhods apd pirsithesgof.
bacterial toxins can directly formion channels on bacteria cytonenbrane to
kill bacteria. The typical specinen is a kind of bacterial toxin secreted
by . iGiA. One of which is Colicin la, found in 1952 by Jacob.
Affgr(gﬁLAfgbégtgenerations 25 the transnenbrane spatial structure of

Col i ci Bih@ F@ﬁ?d?llfn%d%ﬁé?%ﬁh&oﬁ@se@eﬁsor&‘@éﬂt 1S WSO 1942, ?2[20@6&{1; in%ht & |deB 'aﬁﬁ

bi mol ecular film(Qu al, Major transnenbrane nové t assocl a

Col i ci mther ¢1m@ﬂﬁedteﬁagl @gthogem&eaactatwsstehogy yloaa&u§2%u£el,99®n)epr&§ccus
di sclosed in 1996. This established theoretical laid the basis fo

desi gnipnguamdarBspadomaran axeedginevl bid Netsseran meningtridiahateeaghired Am,g,rrﬁﬁistaﬁra@d
above, colicin is a kind of ideal ion channel antibiotic nodel, but

wi | d- t yyreowlang to relatim remr;s pudisherd by fngted States PaseascoConfoel sCattera((HIC) Wnerenergt
change the target. 0 e colicin so that they are capable of acting on
ot Her prsrrﬁdéeﬁ a@“h@%@wpa d fsdkety todosg f‘rfEFCBf’efﬁésr emplgicli 1 19qra0ivegrson t he
outer nmenbrane of bacteria, mtochondria or chloroplast, allows bigger

nol ecul es to pass 5 through Porin also has a hi gher immunogenicity, and

can i nq‘tée %r&'egp tft')chlcs Bgﬁlg%&féc Bgct %ﬁ% m?é]%)'fxgggﬁ J)incehloﬁzall Cr%%trammg or

shoul d be "an i eve |rec for an y researc

desi gnjpsfatd %@%tﬂﬂld‘]%f Gactdrfal nQ@lEfcea[md ah@P fUt@lhrlﬂetﬁlpdl shi ¥nd Sy RRANIEId K er,

targeting of the colicin, by using the antlgody specific for ‘porins on

out er reedEAIbIOSs bath®lsi e asort NikeBNloelky¥P e dfugt ReisaAtd Badiedbi®atieria Wutation.
SUMVARY OF THE | NVENTI ON To overcone the above technical defects and nake

up2@ déhercfaa syiemtisty dre dadicated e dprabsrendvel antdridiion Ope of ittesomapanatirely promising

antibiotic, Its antibacterial ability is a thousand-fold nore powerful than
regul aphrectlons is to imitate the inter-killing mechanism among homogeneous heterologous strains so as

to develop novel antibiotics. In Nature, a number of bacterial toxins can directly form ion channels
on bacteria cytomembrane to kill bacteria. The typical specimen is a kind of bacterial toxin secreted
by E.col, colicin. One of which is Colicin Ia, found in 1952 by Jacob. After efforts of generations,

25 the transmembrane spatial structure of Colicin [a when ion channels open as well as shut on the
artificial lipide bimolecular film (Qiu et al, Major transmembrane movement associated with
Colicin Ia channel gating. J. Gen. Physiology, 107: 313-328 (1996)) was disclosed in 1996. This
established theoretical laid the basis for designing and preparing novel antibiotics on molecular
level.
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antibiotics. Due to its unique action nechanism drug resistance resulted
in mutation can hardly be 15acquired by pathogenic bacteria. And the
antibiqéic wi || POt hurt. normal, human cells when it kjills_ pathogenic

bact er i &5 MERNHBYR abowes wlistn & bingratdfisry iemchasprlysdpiaticrpedd, birdvitd-seei coligin

Col | of Rty A AT B E OGP BT J DOHEICRES TG Eay By heghlcirso
h I [ lici th h | - f ] domai f the . .
cor 1 01 niGRe) B <RpablC Pl Rh b bl EE PG, Pk BT i P Bevising oy

B | _ , . : . i o S vi el ing
fub congl Smnr e FPriG e, S B PEXA G T 03l - KRS
cognat ehfduaRewerik A1S9ime 4 HikiRe) inthumyehiyingsd QK| inBuceMiRteidVel R&pression of
i mmunogl obul i n specifically recogni zes 25bacterium porins.” Wierein the

bact er i momdcdorbbag el dn hesicely. Td shesld Helwd ipeul idevdlspritait Aidettidmfdr antiteydy research,
menbrane of Neisseria neningitidis cells. 30 Wierein the i mmunogl obulin
consi stif ot qanclesign ah entibshynaédetpoivith dpttérdesogniizing FhiBNWED ¢haogs thedarg2tif@Aofthe
and PUBMED Accession 2MPA L. \Werein the colicinis la. A peptide

mol ecul @licie A LseR e antibadyi Weeific fpmnpenns emeutar Bsmbeamo! Brsteriegsphe enteyrarpf
antibogx nigftic.an a channel -form ng domain of a colicin, the antibody

mi et i COEBVHCIRMPHSnded to the carboxyl end of the pol ypeptide of the
coljj,cin or the channel-form ng domain of the colicin, wherein the colicin
is selected froma group consisting of colicin El, la, Ib, A B, N wherein

sai d aueeyrRYcETHE ReymgTig! ded by fusing two conplenentarity
determ ning regions (CDRs), VHCDRI and VLCDR3 through a cognate franework

10 r egiToroveMdhi®the @boantet it dgfeeBndnakehgy £tsfidifieyl iMmbinge! thd Ytdsbnt invention
specifically recogni zes bacteriumporins. One of the foresaid peptide

mol eculpesvidést & navxl motibiotid ke gquidrceriskabifitr tshe thouSEQ- b NOreSpoi&Aulntbal edgular
acid nol ecul e encodi ng any one of foresaid peptide nol ecul es. Werein the
nucl ei @aniptcsrdlusdnlie upiqus astien awwchanismsedjug neséstanse revilted in mugon @nhardy ba

reconbi nant pl asm ds cont ai ni a one of foresaid nucleic acid mol ecul es.
20 1> A BF%‘B%’H@M %nﬂ?@?wowcwaaz\gdd% a%trnbl%% %lgpat %@Pﬂ%thumaatqeﬁg whepdt kifls
foresaid.,recomi nant plasmds is transfected into an expression system and
t he no@%ﬁ°§ﬁ?$§%§’%% is separated and purified from expressed pol ypepti de.

25Any one of foresaid novel antibiotics used for preparing antibacteri al

medi cament. \Werein the antibacterial medicament is used for killing
Nei ssen myvePatibidtic inforisUANEOMYSbdy MeHbed Ala ENfcat 0coccus faecalis,
met hicillin-resistant Staphyl ococcus aureus or multidrug-resistance

Pseudonpaasprésigign aodbady mimetic and a channel-forming domain of a colicin,

20  the antibody mimetic covalently bonded to the carboxyl end of the polypeptide of the colicin or the
channel-forming domain of the colicin, wherein the colicin is selected from a group consisting of
colicin El, Ia, Ib, A, B, N; wherein said antibody mimetic being yielded by fusing two
complementarity determining regions (CDRs), V4CDR| and V. CDR; through a cognate framework
region (VuFRy) of an immunoglobulin; wherein the immunoglobulin specifically recognizes

25  bacterium porins.

Wherein the bacterium is Neisseria meningitides, the porin is PorA in the outer membrane of

Neisseria meningitidis cells.

30  Wherein the immunoglobulin consist of two covalent bonded polypeptides with PUBMED
Accession 2ZMPA_H and PUBMED Accession 2MPA L.



30 The novel antibiotics of this invention are based on the foundation of
colicin's characteristic of formng ion channels on the target pathogen
menbr ane, which causes the pathogen to |l eak out its content and die. The
targeting structure is an antibody mnetic with sone dormai ns of an
innunogpggghhﬂeggﬁﬁﬁfgﬁglIy recogni zing porin protein on target pathogen
The antibody mnetic conprises two conplenentarity determ ning regions
(CDRs), VHCDRL and VLCDR3, and a cognate 5 framework region (VHFR2) of an

i mrunogl obulin; the three regions covalently forma |linear peptide nolecule
as  VHCDRAepddE Mol syl R3mipFisif afiafnb®@iydningetkambd@apliciand. 1t is well known
that the active regions of an imunogl obulin for recognition reaction are
cal bed ot oombesmg taaytibielyenimaticragd rehaorelférating dsmaim| of azdoticin, several to a
dozen of am no acids. The antibody mnetic in the novel antibiotic, .
conpar ke gutiheds niimetie sowenthoryndae febglcarboxybend ¢frtbe splypeptideraf dheypolivin or the
reconstructed anti body. such as_seFv and Fab, .has snall er. nol ecul ar wei ght,
ni cer ©hawiskioranag Aampigrotaihg celicipl whewsty thetGaliengs SRGEEA FEd ALPYR I AS
structure .and. F¢ frag a . nature antibody. .So.it, LS he.ab tg reduce
innunof8§ igh’ﬁﬁ Bﬁtggﬂ%sggnﬁhgggiF?dgﬁWH§§YCSV?%?%l%%ﬁ%é%ﬁ%ﬁi?W'gﬁgl EV8|
anti bi qf ] ' [ ' it ' I

ol i o B R e o R Sl e B el
tanget :RabNQUEIFRG) RACLE i@ RBLIIROWheidBhé Cinfiditoaidbatn dfecamdlly N@cognizes
colicin contained forns ion cﬁannels on bacteria cytonmenbrane of the target
bact er ibactafigmbpokihs. t he target bacteria by |leading to | eak-out of its
cytoplasm The antibacterial ability of the novel antibiotic also applies
to bacterial strains with drug resistance. The recognition sites are uni que
antigenic properties on bacterjal, surface, and not | ocated on human

cyt omeineahdhe gesaiderepbdemolgepieni ibanpinp gcidseguangs seipiin 10 YRRIPNE-% 0 ot her
antibiotics that easily cause drug resistance, the 20 antibiotic in this
invention kills the pathogenic bacteria not by the porin but by the colicin
act L ng ,on. bi. 0 ' -i ining ion channels
to%mkéA %%Zélgggmoggﬁ%lenéncggﬁggﬁg%ggtg g%ﬁ%@%ﬁeﬁﬁ‘(ﬁ?&m %1}12@ anti body mnetic for
targeting just needs to guide the colicin to the pathogenic bacteria.
Bacteria's drug resistance is normally acquired by changing porin's

st ruct wigraéndh€heidit BddRas1edied wittmudlebiidd @quience senfortit.in SEQ MNNCbs.otic in
this invention only requires porin's 25 anti body recognition sites for

pur pose of killing the pathogenic bacteria. The novel antibiotics identify
the sites of porin on the nenbrane of bacteria, but the colicin of the
novel a&merdrhbinpet fhasmdds emtgningrang ione of Enesafdnuricis aeid araletiddss to nake the
bacteria to leak out to die. The action sites are not the porin. So the
pafhogeni ¢ bacteria is not likely to acquire drug resistance to the novel

o UYL ABRE/Y Pt POt R RO S
conce pglﬁlsr%‘% i ?rﬁﬁife&@& H&'} Ml nﬁgﬁ%ﬂ%ﬁn{%ﬁ P O\Saﬁ gnt.ti‘tﬂofig' & %B%Iﬁfe?'natnﬁ p%iﬁed

porin acteriumsurrace a versity o e | rMmunog
recognh%hngqﬁggédﬁgﬂ#gﬁﬁd&Since the meningitis caused by Neisseria
meningitidis severe threatens infants and children's health, the drug

resi stance of Neisseria neningitidis to common nedicine is very serious.
The dosage is 5 higher and higher in order to inhibit the bacteria

ef 23 ci Amylopg ofiftiredaiseovicd astibjotarsdmed tar prefacinp entibdetesfal pwtlicemest. Ther ef or e,
on the basis of foresaid inventive concept of this invention, the inventor
reconstructed and obtai ned an anti body mnetic of an anti body which was

specifi¢c faor the porin A .of Neisseria neningjtidis,.The heavy chain peptj de
oF °F he Wit oy nath e 8kitle s SRURARGRDere SR iy BIBRedTHETEY THETEGHE:
chai n peptide. had an agcession n er.. 2MP .at_ P 1 T

ant| boly ChteT eSS G SRTERoRas atiag o s B e Bl Yo e frays o
No. 2, . ] - 1 of the Colicin la' s peptide to
consti%@?gﬁggﬁgggﬁggg?f%ﬁﬁggggg&%%ﬁ&ﬁamjth am no acid sequence set forth in
Segy I D No. 6. As survival curve of mce shown in Fig.7, the survival rate of
the mce injected with fatal dose of Neisseria neningitides in PMC-AML
group Yas n8RY0dnfibtidays thik tinedieioa tiré batedt tie tentiundeticr bakoladiisihasacamidtic of
protective effect in vivo of the novel 15 antibiotics are superior to
current normal antibiotics such as penicillin and gentamcin. Meanwhile a
conparative test on bactericidal effect was set to conpare the m ni num

i nhibitory concentration (MC val ue) of PMC-AML, ceftazidine and anpicillin
for Neisseria neningitidis. As shown in Fig.6A, the MC value of PMCAM
was 0. 11nMol, ceftazidinme was 3.02nMl and anpicillin was 1.35nMl. This

o g, " T B ™R A~ AR M -



30 The novel antibiotic of this invention can be used to prepare
anti bacterial drugs, especially for Neisseria neningitidis, Pseudonbnas

aer ugi ng mg 18 LRI ﬁx%it§1tg9{‘ atfSUeR RGAGEHS JREE Bhisss e pathogen to leak out its
I ns y cc e ot de

met hi ci resi stant aphyloc aureus . nucl e sequences

encodi n@nidie RABPYdaheOfarddiBeNAMR urd Nk & Qhtib&iyC MnRBc CWAREDNUBMENE of an
S5expression vector to construct reconbi nant plasm ds, which express fusion

pr ot ei Mninfurd@Rbuliglspecifi@lynevedniAng ipbfi@gir&eiﬁr@i irgetipatHogeh. afledardtibddy mimetic
expressed fusion protein. According to degeneracy of nucl eotide codons, the
nucl eotdodgrsenisadiongplantntbiigtdeccrminihd ecgionsCDRsH VigCIAR| arstt VTIOR3 Gnel oéognate
skill in the art would be able to adjust the nucleotide sequence according
to the fldikysuk crekios’ (Varfdhg rod nare immunoglobulil; ebe i thikse crsgions cazalenthyy fersn teh&near
encoded pal ypei)é?i de has no char%%fe_ t he nucl eotide sequences are still in
the scoletiet mofsaleras\eGBRESN R Ve hPR3 fiv sninm enhy earbppdend At ione bknpe
DRAW N =i g.1.sho the stryctyre.of reconbinant plasm.d,.co isin
Che. gerBetdhe 261D a0 Hetn SominedSudine o retgih i pstior B ol SRR ally
as pBH . T pt | ti Rl et ¢ RO s SRR
Cter _m'%%_tﬁégﬁjo n%fﬁgll T 1}ri\l@ﬁi ga% C%{r%}g gli?(ﬁlfé Séa\tr%%\lgg gc(?%g%gquené) eaccclz)(?s' ? ﬂggrétﬁlt&dgggl;;nem n
m meti Gnd Sl dhfblofic] RomRarddDwi: 2 nature dnkiBody SHOMBuIE N6 Shf UGt afifldlg
reconbi nant plasm d conprising the gene of anti‘body mnetic and 20 gene of
Colibci redoastriictéeantidddy oudtedsaieRv and PAFGabemaler moleculdhweipkp hicdetigiue pohdtRoidy
mnetic is linked to the Ctermnus of la's peptide, and the am no acid
sequeneed simpl érsstaaturdwatoni mexdt pertsef frdme studture 8ed Ft Brafmedt ofl amative aatibodyo 8y
mnetic, a VHCDRL and a reversed VLCDR3 are connected through a cognate

f r anewdt R heedhlotp edpeRmmupEgecon in priinty andeasilhuidsn seliciatcopiginetl inHbe Aoved|
antibiotic. . Jn whjch, T and R.are signal recognitjon. domains aqn the

Nt er mAHGOR? o g o TR e e i e BPRGAPh (B rey!
capabl . f.orm. i.Qn channel sq..i s_situated at C t.ermn f the.Caolicin
o anfiie i M R B iy MR 1 b T Bbe iRt R YRl iR e
fonsi nippigtd agicaPLdddite® ForkR8oR U GIne AN Pé éﬂ&cﬁ%éﬁ%an%cbf %@La?gé?%%!:’éri and
intracel lularis. I n t?’ue curve, nfrom eft to right shows the contro?,

Sp, 9/ MkilAhE ErgdtibActeBd by WadlngRYTeAMit oBlts 94 15h1aRMCT AbMAntibkolekial A8TlityRehMvel

The horizontal ordinate shows growh tine of bacteria, the unit i's hours;
t he | ongtiiotd nkb apptiensd bactrialstapisi wah diensésisgarct. The rédghiioh asite® dird) Mmiglie
600 nm indicating the quantity of bacteria grow h.
antigenic properties on bacterial surface, and not located on human cytomembrane, so the novel
antibiotic is safe for human. Compared to other antibiotics that easily cause drug resistance, the
20  antibiotic in this invention kills the pathogenic bacteria not by the porin but by the colicin acting on
biomembrane of the pathogenic bacteria and forming ion channels to make the cell leaking out the
cytoplasm to die. The antibody mimetic for targeting just needs to guide the colicin to the
pathogenic bacteria. Bacteria’s drug resistance is normally acquired by changing porin’s structure
and creating barrier for antibiotic’s entry. The antibiotic in this invention only requires porin’s
25 antibody recognition sites for purpose of killing the pathogenic bacteria. The novel antibiotics
identify the sites of porin on the membrane of bacteria, but the colicin of the novel antibiotic binds
on other sites and forms ion channels to make the bacteria to leak out to die. The action sites are not
the porin. So the pathogenic bacteria is not likely to acquire drug resistance to the novel antibiotic
by mutating, evoluting, throwing away or changing the structure of porin which is necessary for

30 survival. According to this inventive concept, the novel antibiotic has many variants due to the

diversity of porin on bacterium surface and the diversity of the immunoglobulin recognizing the



5Fi g.5 shows the m ni muminhibitory concentration value (MC ) of the novel
antibiotic tested by Agar dilution nethod. The plates shows the M C of the
drugs teormsl ti-drug resistant Pseudononas aerugi nosa: Con was bl ank

control, (A the MC of ceftazidine was 16 lag / m, (B) the MC of

| evof | oxacin was 8 tg [ m, (O the M C of gentam' cin was greater than
512 tg (D) .the M PI\/C-AI\/Il was 10/ m 6 shows the conparison
exper i né-‘ﬁ?e e %W%%ﬁ%“ﬁ?ﬁo éw %Véwrtadﬁe@ﬁglﬂdm SSYFfE)Fhf?Qg?%nSﬂBfP@FS aawtqhﬂﬁw schegith,

thISIn entlonwl rt] cg,i ntibiotics,.t.o nethicillin- st ant
St nonyt BEak Reshlinge o ?’&%@%ﬁmﬁ o S CURFOR TGHEIRG 15 NEY EiTaPD U drsage 1s
Pegn  BaR L hARPR el hipf O Flipdsends WERELARIRNO BRI O R8ueh of

(No. 293@1@16% etk 2ok rtﬁ§ qfak’l@tdfoﬂ)r&%m SlvehvERbA®Dt of | RisMHvERtior nfxe 1nven'&or

| ongi tudi nal ordi nate shows m ni mum inhi bitory concentration (nMl

shows theodseadted avd oblafRaahaniBedN@ihetld of AnlintfB¥Ey AMlich Was l\%ecﬁiclﬂor "L‘ﬁ@b@m(g)
ceftazidime, MC = 3.02 nwol, (3) anpicillin, MC = 1.35n 20B shows

t he resl Nezmsfermamemwgmdm- Fsi Isdampt chizint pematecoll thef astbally shadlin B&@sﬂM,nuMb@r.—

0.23 nMl, (2) vanconycin, C=21.54 nwl, (3) ampicillin, MC = 10.78
nhbl ; 2MPA w@RBbMﬁﬁm%eﬂlght shatrhpeptidp had pe e¢asssion nBnbghIMiod caiPubMed

x| Hgihe 111 Byioqymisresc; Of which @wo%@m%q? 'ééohe'pé‘cef g Todh 6 Sel No2. ‘v
| evor | RbiR G BRI s iR B8 Foutiaz il toasbly SR il pigptisbvc-ami
gent amvﬁ'tl{]am o%?t??eqﬂexﬁﬂ\éb%p't £t 7S§12%056‘.' .rAV§ IVEI%U}L%@ Qf{ m?&nﬁx?%%ﬁ rl:lgz Ehﬁ

inhibition effective o e nove otic, type colicin

pol ypeptivael 4tk bf Bleapity Iug@&5&wlthqwap@&edif%bs@@e&indenmgmda@npm@AMsz%Q was
01128836.1 on nethicillin-resistant Staphyl ococcus aureus (ATCC B 5)

vancompobinir &siagd. dnshdwnddethat decansibhatedal dcsiviARL pfdi@802)effean th mvbtdf tﬁé w@vel
resi stant Pseudonobnas aerugi nosa (isol ated by West China Hospital,
No.!135728ibioties amus@mﬁrlolr mwgnrram no@hal endbinticesuwh enpemtiblimand gentarhictno M/eanwhlle a
concentration(nMol) shows the result thr vanconyci n-resistant

Ent er o@@@@a@t%@épp sbaCTFH}Yldﬁhéff?féIWeiﬁ i@ eompere-the apRymwe dekibtory soagentraipe

= 0.91 2) t y licin,la, 1 nhbl PMC- Al M C
= 0. zs?wawaqlle)) o PN Bl i pBPiHLEHOE NG g AS Shown tn
St aphy lF?gC@&Ct‘ﬂg M 648 of ﬂMd-R%P%XB%%N%i ceftazidime was 3.02nMol and ampicillin was

1.35nMol. This result indicated that the bactericidal ability of PMC-AMI is significantly more

20  powerful than antibiotics currently used for inhibiting Neisseria meningitidis.

In present invention, some experiments were set to test the bactericidal effect of the novel antibiotic
PMC-AMT1 on other pathogens with serious drug-resistance. The result showed the PMC-AM]1 had
extremely stronger antibacterial ability on multi-drug resistant Pseudomonas aeruginosa,

25 vancomycin-resistant Enterococcus faecalis, methicillin-resistant Staphylococcus aureus, as shown
in Fig.5, its antibacterial ability on multi-drug resistant Pseudomonas aeruginosa, was 127 to 3800
times stronger than that of ceftazidime, levofloxacin, gentamicin etc. And as shown in Fig. 6B and
Fig. 6C, PMC-AM!1 has obvious inhibition effect on vancomycin-resistant Enterococcus faecalis,
methicillin-resistant Staphylococcus aureus.

30

The novel antibiotic of this invention can be used to prepare antibacterial drugs, especially for



5anti - St aphyl ococcus aureus, M C = 0.06nMol, (2) the wild-type Colicin Ia,
MC =0.23 nwl, (3) PMCG-AML , MC = 0.06 nMl. C shows the result for

| tidryg. Lesi SLANGS: ' ; L j ;
ant 1 - 5 SR TR BRANER ZHARTRRRs A UPATS Prcolybiph SRR FRORK oty el o
M C =0. QdhtMpih. rediShin Ve AN S570r 33 . PV . 10 Fig. 8 shows survival curves,

which were the result of “in vivo experinent of the novel antibiotics to
protect aninmals infected by Nesseria neningitidis. In which, horizontal

ordi nate shows the survival time of mce, days; Longitudinal ordinate shows
t he nunber nadflectiieneljuaicey enaldingl )hePPAptiAdL pf )e feve] watbigaod am Ok rlorg)l iRENthe
was penicillin; 4) 15Con. was blank control. The injection concentration of
al | 5t estxpaussigs vieetobip donSimegtkecofehinagit plageildsh whidhpixpeess fusgdrgprojein EMBODENENTS
20 The invention is further illustrated by the foll ow ng enbodi nents as
vel | ashavrbandibiticriyeteingsodatesb iomexpressask fusion peHeisf pl asmi ds expressing the
novel antibiotics and preparation of the novel antibiotics 25 The ori ginal
pl asm d was pSELECTTm 1 plasm d (8.3kb) with genes of Colicin Ia and

| muni t}(co%?(?é% :t(gﬂeéé% 8 e#?* %{?%Jt@tgggfl(%g s rﬂféi:elo‘a% %eﬁ%g@?ﬂg %Eltigler[igtoig% 'giv%ngtion

Technol ogy egéne corpora e n nco

the ant ,Q%ﬁytaﬂik. Bhd 6f 961 irf Melalt WEUPELable hRHjudt tBE nic WG %e&é&ﬂéé Qgcorr&lng%ﬁthe

am no acid position of Colicin la gene. Two reconbi nant plasm ds, her
refi@r r st 1S pREHEhRab AL nagleotRBHGIBR AL IEizanhe Bnddded boBmeptdedhaso diRkge,
constructed, which 30were used to prepare the novel antibiotics. The

r econbithanuclgitale segenvesrae staé pethe isealeyofimant feciredpt ofttiois Ereotion.BL- 21

engi neering bacteriumto express the novel antibiotics. The nutation
procedure was preceded according to the nmanual of Strategene Qui ck Change

Si t e DigregradedtRaogos o Hit reavaeg #200518), 35 - 1. Point nutation
reactant was prepared as follows: 51, (110X buffer 2i,t1(10ng) origi nal

pl asmi d'ipSELEET The strudtele fersesmbinadoplaghid ¢ampnirdng theugineyofpansibedin mimnesis and 1
(13810)cRl b iR, Forefed B QR IWGRERS G P er (refer to bel ow ol i go
The peptide of the antibody mimetic bonded to the C-terminus of Colicin Ia, and the amino

acid sequence of the antibody mimetic is set forth in Seq ID No.2.

Fig.2 shows the structure of the recombinant plasmid comprising the gene of antibody mimetic and

20  gene of Colicin Ia, referred to herein as pBHC-PorA2.
The peptide of antibody mimetic is linked to the C-terminus of Ia’s peptide, and the amino
acid sequence of the antibody mimetic set forth in Seq ID No.4. In the antibody mimetic, a

VuCDRI and a reversed VCDR3 are connected through a cognate framework region (VyFR;).

25  Fig.3 illustrates the construction of the novel antibiotic.
In which, T and R are signal recognition domains on the N-terminus of a Colicin Ia. The
channel forming, a structure domain being capable of forming ion channels, is situated at

C-terminus of the Colicin Ia. The AM is an antibody mimetic.

30  Fig.4 shows the result of experiment for inhibiting ability of the novel antibiotic PMC-AMI to
Diplococcus intracellularis.
In the curve, from left to right shows the control, Sug/ml Ampicillin, 5ug/ml PMC-AM?2,
Sug/ml PMC-AMI, 10ug /ml PMC-AMI.



5| .25p1 (125ng) artificial 3" -5 oligo nucleotide primer (refer to bel ow
oligo nucleotide priner) dNTP 50111 de-ionized water 1111 Pfu (The above
drugs wer ergl hoﬁﬁ?&ﬁ rﬁrautaft tﬂt%vs WiRliinkd br baXEAR! the! 1ﬁ§€ﬂsdhod}§' m%rtoagi@hdmat
de-ioni zed water i fication was proceeded wth

anpl i f iocdinate rshmstdptiaabdems&g of dtel teaterid emaktium at bQenmt indica@ng the %nst-ydlfm\;erla
anneal at 53C for 70 seconds, extend at 68C for 17 mnutes, totally 20
cyclesg“§Nt41 1 endonucl ease Dpnl was incorporated to dlgest parent DNA
chain(37C, 1h); lilt digestion product was placed on ice and incubated with
501. 11 XL1-Blue conpetent cells for 30 m nutes, heat shock at 42C for 45
second¥ig.AsbHowher makenm mhibitoee chreent?ationnuiles (1\/1]1614 of0the mMovblZantibidticuested by
medi um was added, the bacteria solution (reactant of step 3, i.e.
transfdﬂﬁedﬂ@enﬂ§ﬂhpéntconpetent cells) was shaken at 220 rpmand 37C for 1
hour; the (
cul'tur e ol e b 8 g Bub Ry Rl Rt A PRl Ml b B
5. The viaadilaiki contwal () CeeiIOwif caftttzedhnmﬂvﬁs V@ttg renl 1@ )hiha MEIC bﬁkvpﬂammdwws

abstracted and sequenced 20to ascertain it had successf ul

100ng ket dtle M%O%ﬁetwla%\aawewe@haﬁélz HEUBH: ME@P%M(JSANELWE?LE;
coqpet%% eIIs for 5. mnutes, heat shock at 42C for 30 seconds, and then
placed " 6n ice for 2 minutes. 160 | A SOC cul ture nmedi um was added; bacteria
was shaken at 220 rpm 37C for 1 hour and taken out to plank 25 on nedi um
plate (LB culture nmediumw th 1% agar, 501litg/ml anpicillin, at 37C

cul ti vatd §ehAREhB c8MpArisoMRPENRBS FRhiAh @S iHiBitdty CkeetnBtiod of tht @b gdlatibiotic
reproducing; 7. The bacteria was largely reproduced in 8-10L FB culture
medi umpf diis 2yentignwitBAKe nm3nld Wedinstibiatid toanavkidiltio-rekEamtSi @B/ ocpetuk aureus
0. 5hours and then cooled to 37 1 at 250 rpm for 1.5hours. 30 The thallus
was cemff@t:@%é@)atammyeeeegstmﬂ@aomwmé@calm{a\TﬂféﬁOQté)é’,),gu@lpedmedesnstant
80-100 m of 50mM boric acid buffer flui §§ with 2 EDTA) at 4C.

Af ter Eétwdgﬂaaaeaerual@%@ plgisg Byh ¥esthahing %a%aluNprlééam Nassgtia Aeeningies

Lgrntaﬁﬁ?zg§¥%%qpé %%%Pgﬂgt%%ﬂEfHﬁ@ﬁ@??aBSg}nggﬁ '$L§rX?;ché t hal | us
was  high Iﬁ Q\?}Egﬁ Cﬁ@l{)#%ﬁ.% a?grcgltaa g’ gh |Jnst%9€rﬁgm 1%1b%8§n§%?éxﬁ§atlgegm% )000 000

unit streptonycin su € super nat

(stiring af giiGd L résuﬁ%‘f'?\)esseﬁatlﬁém Gﬁﬁ&zf (Husateshat Mi00009,1 Mol o) c%ﬂamdtme

m nutes, the supernatant was | oade bag filter of 15,000 nol ecul ar
MBIghtNﬁ@ﬂ:Q@Qh&&ﬂd@bﬁn%ﬂhnmfNﬁQ:ﬂNBthkﬂ acid buffer fluid over night at
4C; then centrifugated again at 510000g , 4C for 10 mi nutes. The

super nat al3 shwerss the achalt o Waﬁh‘dmmm-eestsluam@"wam&aafnm Jakbdiy ({l h @MIMAN h- XC Fah g2
col um was washed thorou and the novel antibiotic was eluted by 0.3 M

NaC1+50Mei (Bbyarsory i, NI fe 164 aMpl, GdemeispbndVilg =t W- TheMabove two ki nds of
reconbi nant plasm d, the novel, ant|b|ot|cs were naned P fli

of which h&oavithe raeltéorsea@&véesre%ét@e AR GoeHS| W@@N BNNR% M@M@
No.8 r veI pe ising of the
peptldg@oﬁ%5 IV%%Aﬁgnﬁfg%gﬂggt?%vnﬁﬁﬁ ﬁﬁgﬁ g‘ggggﬂh in variable region

of the hegyy 8&@' o LG PRRU kIR 8ol DRISSROPL LAY SBLAAL: R BBV,

chai n and the pepti conp enentarity eter ning donain in
vag4 abM‘ICE@@'IHNIon (zmctdmﬁhaﬁhafwm =433 ANIoNO (RCiLfiEAAMRICRIITRS9 SetMdll t (@)
in Seq I D No. The 'AM2 was a peptide chain 15 conprising of the peptide of
t he fIgaﬂmﬁQHDMGHEBBamnﬂMoUeternln|ng domain in variable region of the
heavy chain, the peptide of the second frane region of the heavy chain and
the peptide of reversed third conplenentarity determ ning domain in
vari abfig 7 eBdbwd s@fvitdlecuri R hdiafisor tof iaRiborAefEctBRAVEHIEE nvRd &eibidtdy, tihe
in Seq ID No.4. 20 The PMC-AM2 was constructed as a control of the PMC- AML
for tewidype n@hca@tanduthy polynendda gueiSiapviospenal daras Hpdetdt in fhieat pasentwhlen
hﬁ) dO(SIHI2§§3 rOrHOS%tH]?ﬂ n-r s?sr%{lﬂt%? [)J/fncgg’ctz)sc ubils A‘f@@ﬁgﬁ g2)| @argdofn{fc r?ﬁ%istant
e ar el ar I'lgo“nucleotT de sequences prepari’ng above
t wo WUE/@@‘E#O@BCC}% Fedralls (AESEEMOBYE) ¥nd multi-drug resistant Pseudomonas aeruginosa (isolated

by West China Hospital, No.13578).

In which, longitudinal ordinate shows minimum inhibitory concentration(nMol);



25are as follow 5 -3 (SEQ ID NO 9) gcg aat aag ttc tgg ggt aft TCT TAT
TGG CTG CAT TGG ATT AAA CAG taa ata aaa tat aag aca ggc 3' -5 (SEQ ID

NO. 10 A 986w Ghe Gbdullt@ Whi r-#cBistahe Hnkdro AL %@T&B A
aat a)cc cca gaa ctte at tu cgc 30 COE@{C% (1§EQ | D Nr% 11u @?Stﬂgc@o&w}t)

aaa cagammapi@fowmgemMEre OreMAlC(3Ghe tveitd-tpa (écdlalrt 538 l\éK:g a@é @gal 3)
3' - C{ﬁlﬁg& {\ﬁﬁ) g@g t ctt ata ttt tlat :tta TCC GAT CCA CAG TCC CTG
ACC A a atg cag cca 5 -3 (SEQ ID NO 13) ggt cag gga
Ge 35 &%%%%%ﬁ%ﬁﬁ G R Sy b PR £ el R

CGT 5GGAn@TSEapitho doeeusgatrenss MICAg (L@mNMsIQ (Hothe pBHISyPobdliRirbla; 1A SEQ3 IdMol, (3)
NO. 15) aat a ttc t%glkggt att TCT TAT TGG CTG CAT TGG ATT AAA CAG taa
ata aa gr %(g %86 ' (SEQ ID NO. 16) gcc tgt ctt ata ttt tat tta

CTG TTT AA A AGA aat a cca gaa ctt .att c -3 S
D NQ 17) g% Earoitt B ant i Tl Bhed PRl AR e el s Rfrtiiee
taa at aanaaﬁap@uoc@a@saeﬁﬁemMItS:@ 915nMOBED 1 WR-E&B: @RI 8 MIt =aba dNiél, gﬁ)t
tta TCC GAT CCA GAG TCC CTG ACC AGG TCT ctg ttt aat cca atg cag cca 5'

(SEQ | BPMEAML M==AY nMph ctg tgg ate gga ACC AGA CCG GIG CAT ACG TCC GAG
TCT,taa ata aaa tat aag aca ggc 20 3' -5 (SEQ ID NO 20)

Fig.8 shows survival curves, which were the result of in vivo experiment of the novel antibiotics to

protect animals infected by Nesseria meningitidis.

In which, horizontal ordinate shows the survival time of mice, days; Longitudinal ordinate shows

the number of animal survival. 1) PMC-AM1; 2) Gen was gentamicin; 3) PEN was penicillin; 4)
15 Con. was blank control. The injection concentration of all test drugs is by 1.5mg/kg (drug’s weight/

mouse’s weight).
EMBODIMENTS

20  The invention is further illustrated by the following embodiments as well as the drawings.

Embodiment 1: Construction of plasmids expressing the novel antibiotics and preparation of the

novel antibiotics

25  The original plasmid was pSELECT™-1 plasmid (8.3kb) with genes of Colicin Ia and immunity
protein. By Double Strands Oligo nucleotide Point Mutation Technology (QuickChange™ Kit,
Strategene corporation) the gene encoding the antibody mimetic set forth in SEQ ID NO. 1 or 3
were inserted to 626 amino acid position of Colicin Ia gene. Two recombinant plasmids, herein
referred to as pPBHC-PorAl and pBHC-PorA2 shown in Fig.1 and Fig. 2, were constructed, which

30  were used to prepare the novel antibiotics. The recombinant plasmids were respectively transfected

into E.coli BL-21 engineering bacterium to express the novel antibiotics.

The mutation procedure was preceded according to the manual of Strategene Quick Change Site
Directed Mutagenesis Kit (catalog #200518),
35



gee tgt ctt ata ttt tat tta AGA CTG GGA CGI ATG CAC CGG TCT GGT tee gat cca
cag tee ctg ace. Enbodinent 2: Inhibiting effect of the novel antibiotic on
Nesser i g peaRinfghtditedeid® WRGrdRsdeds BlIYRS: strain No. 29332 Nesseria
meningitidis of Bacteria Preservation Center in China), two mcroliters
(pl) of5hd0oKesufier sol ution (105CFU nl) was added in 10nil rabbit

bl ood- chocol at e .nedj um (cont ai ni 50ny beef extract, 1Q0nmg tryptone, 50ngy
NaC1, 3%3&5011%2 ppgimabplgspid -S@L@qﬁp‘g’olr pithigsaes of, Mrl@i@édl)nmw%ﬂ@?@ups ver e

pr epar ed; . p2as; : Cl+ . o

Dei 0 burp Py el E LA S PSRNl BARPHE (b RIOWNEES oA EERT
by tshe 1305;d &@Sngphutifieiah 3’ -t haigoaweleotidé ptimet (refes ol bilowmlign nuibleotddep@imennt al
groups),. Penicillin sodiumwas added in the second group by 5pg/m.. The
novel alrlr'tlidgﬁjgti c PMC-AML was added in the third group by 5p,g/m. The novel
anti bi ofg, ¢ JEMHiANRv &S added in the forth group by 5pg/nmi. The novel
antibiotic PMC-AML was added in the fifth group by 10pg/m . Reactant

| i qui d lofl Pfine above five groups were respectively put into 100nl coni cal

fl ask, d cultured at 37C by, 200rpm ..1Q0ti| cul ture. sol.ution s sanpl ed
er hodt RGAG Vil it aTgredbisan MEcip e v Pt HBSiel Pttt S ogr2Tuatet
turipi diz PORYarfipieidation etk Piddetled WRE HHAMFIR Qkiof QOB 6O follBR: denaturalize at 95
bacteria-growth curve was drawn up to conpare the bacteriostatic efficacy

of the ‘dole355aennids, avseal.at ThE fesiil secormls, ettowhatiod ‘(i fgr 47 nihaes dotalip20 cycles.
Nesseria neningitidis could only be restrai ned by PMC- AML. Enbodi nment. 3. .
Cont r ast lekpedangglsaseoPpah @apiingorparated Hp 1digest parepfne bty £RainGH Cof Ihérlhdigestion
antibiotic and noroal antibi.oti.cs on. ti< resistant Pseu na

er ugi ot BT b MR PR Bid S 2, ETRBO A s PR R prag
novel apbdibitabic By44 hRondahndliHeH14IQR iNBtiRO: 2Thaukact eri a were inocul ated
on the surface of agar plate containing different concentrations of drugs
by 16ul #i foimdtNZ Yicolilmtmeedimatwasnaided,(tbe badterya o1000)n (1Faarty o sepidai.c. transformed
concentration on p

er pojnt was 105 CEU/ m . After incubated at 37C faor 18-24
hour s, “FieTPEsSARPLEH oels oo ke 80220 B4t © JE dritEt 1R 5§f1%8rldgr§atht

the pl ati I i I ! . hidor . erts
concont SRS TG B e AT b AR b R AT LR S ot aupiit.
was nult 37°ar ugerrrﬁgdtgt ant Pseudonobnas aerugi nosa which was a clinical
isolated strain (1solated by West China Hospital, No.13578) using MH nedi um
(per 1060the bantdra wanpicROBO0 mifebadfivaigrldchours] thtSplasraslevas adsiractéd ardiegsatced
15 §ol ubl e stﬁarch an%ﬂl.? .agar) . As the result showed in Fig.5, the

f 1Q $reeriaip &y hadizrpgss ’E‘U%Bf’ PMC- AML on nul ti-drug resistant Pseudononas
aerugi nosa was 8 pg/m, ceftazidime (A) was 16 1,tg/m, |evofloxacin (B)

was 8and gentamicin (C) was greater than 512 gg/m. If in terms of
mol ecuPatOGngirgitated Plasnud o ¢lacedh en feangf inppBteayitin A0 mol pf BLeR lugprnpet¢nscalhg for

ovor | OYAET v 155 HC B0 GEnth G196} ARG GRusy & 1 RR“Bo0 i SOC

L. e. 1 Do ARTIRaG Gt dhadt Bg&{:rie%vaf gﬁk%@%ﬁﬁ, k@ erQl 'hgﬁéf dqgﬁcﬁn rr%ut to plank

Pseudononas aer ugi nosa was stronger mes than ceftazi

| eyof | g agddiuR Matg eNBamltetd mednENRRdi BB, 40 St dASEIIEK RE BT NMultBfatihh Sne
antibacterial activity in vitro between the novel antibiotic of this

i nvent night)amdnodomadolamits dc @idked oulltes farpeytréyoduaingtum i nhi bi t ory
concentration ( MC ) of the novel antibiotic by the agar dilution nethod.
The bacteria were inoculated on the surface of agar plate containing

di ff erentpe pacteria was largely reproduced in 8-10L FB culture medium, at 250 rpm, 30°C for 3-4

hours, and warmed to 42°C at 250 rpm for 0.5hours and then cooled to 37 7at 250 rpm for 1.5hours.
30  The thallus was centrifugated at 4°C, 6000g for 20 minutes, and then was suspended in 80-100 ml
of 50mM boric acid buffer fluid (pH 9.0, with 2mM EDTA) at 4°C. After being added in 50ug
PMSF the thallus was ultrasonicated at 4°C, 400W for 1 minute and repeated 4-5 times with 2-3

minutes interval for maintaining the temperature of the bacteria solution. The cracked thallus was



concentrations of drugs by nultipoint inoculate instrunment (Deneley A400).
The bacteria concentration per point was 105CFU/ m . After incubated at 37E

for 18-RdnhpeddScentitagsies dl - ccam d@f@tgqgls 90 ViSifluted "Brd £866,060 0GR @jér%f\t)hﬁe%pgulfate
I h M ni mum | nhi

drugs in the plating mediumw thout bacteria growth was itory

Concent wad added(iMoChe Ghipdrhg@alr tddeposit DeN/S aititingag UeT | @r 15hdaxpeNfidFraRh@fugated at
strains were multi-drug resistant Pseudononas aerugi nosa which is a

cl i ni cal0008g) e dorst( mimutés, sied auperhabayt Was tloddeil ria bhip $ipiet af 15,800 haBdRYarustinlt
MH nmedi um (Per 100mL contai ni ng 500ng beef extract and 1.75g_casein acid
hydr ol yatsh &alyssiony Hop L) M barie heid butfgr Jeidowiey nighteat €i Menrpenedigtethagain at
St aphyl ococcus , aureus (ATCC BAA-42) using BM nedi um (Per 100nmi 10

contai nl49908 - ¢ & rfopd @ meinutgs.ckhe,supemaigaiwres loaded gn §iNlderexchrpesgolkpmpdhen they

NaCL a a vanconyci n-resi st ant Enterococcus faecalis (ATCC.70 )
uai g 1o R iEles, ARESTHRS 4R TPPhaiie TGS apftbilee e glict v 203%
Pr eser VIH4CI090 GevitheFic iabidBuifRa flulds Cogeifdadmats tHetboketwis REhds Bf FJo6mBIHAREHINRAT,
2 (in addition added Col unbi a bl ood agar base 3.9g). 15 The result shown in
Fig. 6, the shueleantibintics ekqrt tnagled NEYEeAMH FreRAMEGAM2 0§ which themMEnismacidis@juences
0. 11nMol 2).ceftazidine, M G:3. n\bl, (3) anmpicillin, MC =1.35 nWbl. B
showed ‘f"ﬁgg?%fgﬂﬁtm g?q %%mc%qug)gjﬁgggﬁipeéﬁ%@'ococcus faecalis: (1)
PMGoAML, M C=0.23 nModl, (2) vanconycin, M C=21.54 nMl, (3) ampicillin,

M C=10.78 nMol. C showed the result for nmethicillin-resistant

St aphy| BeosMlswase pepside(chpinpamptiving o ti=0ep8lemol the( fist eemppleinehiarity determining
M C=21. 20 oxaci blin, M,C.=14 1 nMdl ...D sho the result, for
nul ti- r%%l}@;ens?/s?%}ﬁ peglsoéluo otiﬁ%lgllg%vyacehrabng iJﬂ;llleog%P:tl £ f)f ﬂﬁ\lﬁcﬂﬁ?mmeé%’%fﬁ W ﬁea(vé')
| evof | whati dnd it Gepde2on ¥l thirl Bpontpidrh @drity e terMiking AomaMal vArfhbl IRBIAHTHLIHR,
M C>889, 4 nwyl . . Embodi ment 5. Contrast experinents of the ) )
ant i badte8t rhain.glés pminoyadidh sqaueRes wat s darth e SaavBI Ne3akhe BiMZ iwas ¢ paptide chain

i nuent i : ' L ar Wi | d- Col Lein
A e e A SR T
ant i bi dieacy thain, ke pemide dif lthet sesondrétimedegidhef tiedsiavy ohaianhd alid peptide of kergssetin
the pl at.i medi um wi t hout bacteria growm h was M ni num |.nhi bitor ) X
Concenta FORPEEsr b Q’Fﬁémﬂ’ﬁ%%f’%‘a{%@ Kbl et p .thﬁELngr Fliht 1 agirornsid
vere mgbdiend Wes §@ 98t AdeqiPRNgamONas aerugi nosa (isolated by Vest China

Hospital, No.13578),nethicillin-resistant Staphyl ococcus aureus (ATCC
BAA-42), vanconyci n-resi stant Enterococcus faecalis (ATCC 700802), using M

medqium.; efi4d nmeningitidis (No.293 0 i.a Preservation ter in
Cniohay The PRGN, V5 eHame ke BT AT o i anE! [ by acusily of the Hovel
vanconystiiofi@sdfpraeht ARERIRCORSHe [iB8GRAsI ®miposing thd AttBoBP YRRAE W€ connected
anti - St aphyl ococcal aureus,MC = 0.91nMl, (2) ?he w | dtype Colicin la, MC
=0. 91 erqugprdepC- AML, M C = 0. 23 nMbl. B showed the result for
methicillin-resistant Staphyl ococcus aureus: (1) the pol ypeptide

anti - St aphyl ococcal aureus,MC = 0.06nMdl, (2) the 5 wldtype Colicin Ia,

M C=0. 28e niificial(adjgoPiiciodhllc sbduenbeOfnPaépariag HhOWe twd Meutheslblashls BtPebliIyg
resi stance Pseudononas aerugi nosa: (1)the pol ypeptide anti-Staphyl ococcal
aufzus@geelgvoinmol , (2) the wildtype Colicin la, MC =0.91 nMl, (3)

PMC- AME, __ = I Enbodi ment 6. In vivo protection experinments
of thggnoyeﬁ%%ﬁ?m? cs for animals infected by 10Nesseria neningitidis.

Exper i paniahagat e @it st eyusi 7 RYG- AN C gent M 1at M 4 e Ghlatd dha tat aag aca ggc
15Experimental bacteria Nesseria neningitides (No.29332 of Bacteria
Pr eser ¥at porPECEH? &10.1®) China, i.e Center of Medical Devices of National

Institute for the Con'%?oég%f Phar maceutical & biol oc\gﬁiécal Products, SDA).
Exper i #enehftt fadhfidta SHAMIT A AOCH0 QoA iiTd el Grib p 38F G582 StratbcECour

eXREr i gDt glg 140 mce in each group. The mice were given an

i ntraperi tg¢1ea_ Hlyﬁf)e%:ltjjl on of glucose solution of ferrous by 20nmg/ kg, and 1
hour | gpetg ast tﬁglfaft%ﬁg b%ﬂ@tm@mm G4 CTG TGPUTOAGEA thRatWak Wt®ag aca
containing 1 share of sseria meningitidiscultrue solution (its CFU was
2.36 x8F09/ M) and 1.5 share of 5% dry yeast solution. One hour later after

bei ng g,i_vfzﬂéhg%ﬁﬁﬁgﬁ)oneal injection of fatal dose of the bacteria
e

cul ture, n experinmental group were given an intravenous

i njecty } g r I

|t aviSoEe Y R B M G AT TR 1Oy U MR B Y G i ong cca

byl. 5ng/ kg), observation every 2 hours for 8 days, the death of mce as the
positive results. In the Fig.7, 1.PMC nmeans the novel antibiotic
obtained in this invention; 2. Gen nmeans gentam cin; 3. PEN neans
penicillin; 4. Con. neans control.



30 Results. As the survive curve shown in Fig.7, after being given
intraperitoneal injection of fatal dose of Neisseria neningitides solution,
H. M 053437(3151@ [OONOr@) group all died in two days 2). Mce in penicillin
group all died in tw days, 3). Mce in gentam cin group had 50 %urvi val
rate i negd caaysy ctgdyg Mocgeai FCPW&’MECQ%@G&MGTQD@QMGHV‘EG C ot aa pan Bt dag/sca
The result indicates the novel antibiotic PMC-AML of the present invention
per forned superi or protection activity in vivo on nice infected by fatal
dose of3-NesseEHADTRO | Q?I tidis than conmon 5antibiotics. 10 15 20 25 30 35
Claims 5 1. "A novel i biotic conprising an antibody mnetic and a colic
in, s0r @ong@rdisdtdgt ANttaEdhody (UEEMUCAPAAGT Goan0eG-4@A tdengt deriigncdtgace
colicin, the anti body mnetic covalently bonded to the carboxyl end of

t he pol ypeptide of the colicin or the channel-form ng domai n of the

colici Béjlt\@qfogAQ the colicin is selected froma group consisting 10 of
colici b, A B, N wherein said antibody m netic being yielded by
fusi ng ¥wB’¢SPPIIDMEOL13Ni ty determning regions (CDRs), VHCDRI and VLCDR3
through a cognate franmework region (VHFRZ2) of an imunogl obulin; wherein

t he i masgagl aiguicitag gpleatt TCE&MT;T Gle€i QWA_E?G@&T Edidd 4fortaanaia addiat adprpsaggo el
antlbl ticC., i wherein the bacteriumis Neisseria neningitides, the
porl n |%s oﬁéﬁar{ﬁ I}[?gjl&),ut er nmenbrane of Neisseria neningitidis cells. 3.
The noy e

oval ot o B L OO R AL ST IR s B RBhe  ge

w th PUBMBD(SEQEPNON720 2MVPA L. 4. The novel antl biotic of claim1l or
claim?2 or claim3, wherein the colicinis la. eptide nol ecul e
Conpr | Seigtecat: e dbuthcam A I BRFBCAB] Fovt TG eliCH he masarial drsyea
m neti %g?nd a channel -form ng domain of a colicin, t he anti body m netic
coval e y bonded to the carboxyl end of the polypeptide of the colicin or
t hgschanneal (gmm)r}mq@yai n of the colicin" wherein the colicin is sel ected
fromthe group consisting of colicin El, la, Ib, A B, N wherein said

ant i boayc tgt witatectitidal g7 ¢ ¥l dCyCA G IIG{GCT (ol Co ST (@ dedtcag itt 3ot det gemhgicerny

(VPERDY 5P O BNIaPbbul i 1t whor i n_the. L mmuinog obul (- speci 11 catly
r eCognigg LS DAL &L kMO ULh WG 4GA CCG GTG CAT ACG TCC CAG TCT taa ata aaa tat aag aca
gge
20 3'—5°(SEQ ID NO.20)
gee tgt ctt ata ttt tat tta AGA CTG GGA CGT ATG CAC CGG TCT GGT tee gat cca cag tec ctg acc.

Embodiment 2: Inhibiting effect of the novel antibiotic on Nesseria meningitidis .

25  The bacteria was strain No. 29332 Nesseria meningitidis of Bacteria Preservation Center in China),
two microliters (ul) of bacteria solution (10°CFU/ml) was added in 10ml rabbit blood-chocolate
medium (containing 50mg beef extract, 100mg tryptone, 50mg NaCl, 30 mg K;HPO4 and 0.5-0.8
ml off fiber rabbit blood). Five groups were prepared. The first group as control was added 0.3 M
NaCl + 50 mM boric acid buffer fluid (i.e. blank preservative fluid for the novel antibiotic, by the

30 same volume as the novel antibiotic solution in the experimental groups). Penicillin sodium was
added in the second group by Sug/ml. The novel antibiotic PMC-AM1 was added in the third group
by Sug/ml. The novel antibiotic PMC-AM2 was added in the forth group by Sug/ml. The novel
antibiotic PMC-AM1 was added in the fifth group by 10ug/ml.
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6. One of the fusion peptide nolecules of claim5, its am no acid sequence
sets forth in SEQID NO 6 57. A nucleic acid nol ecul e encodi ng any fusion

pept i deReRKAE UlRiE bRItRRAbbTt Eval JF@psOivefd Alspe c@wely8¥)utTﬁﬁ0 rl‘@@h@'dbn%l (ﬁask and
nol ecule of claim7, its nucleotide sequence set orth in SEQ I D NO 9.

A r econgiltuagtt at374s nb}dEOQrpmt 400l mgltameysohumneias sagiptednmdr dout encbfiddetiainmo 96-<pbre
8. 10 10. A gre aration met hod of any one of the novel antibiotics clained

in cl ai BhISA plgirelosmearuring basteiial dwbidiivayrRrsiraphaipmpter 6AP LS aenlploeqrBRRIISAR.0
oDy E88 blAYBIE AN WIS AGNE ufb | BhRLE e pARBMANET MG PUEThe Svel

from expresse use O one nove (
cl aisns dntibidsox Tth Be[ﬁa]t | a%ghawtl il Byt 4 shewvedridi Nmﬁ& meizﬂrzgztﬂiﬁcdlﬁ@ ofilfy el rastrmidell,

wher ei ‘%Mga | bacterial nedicament is used for killing Neisseria
meni ngnW corryC| n-resi stant Enterococcus faecalis,
methicillin-resistant Staphyl ococcus aureus or mnultidrug-resistance
Pseudonbnas aerugi nosa. 20 25 30 2-2anended sequence |ist SEQUENCE LI STI NG
<110> FrwmbedimeResSi gbortalst ekpetimert266 the momehuaninhiiory cconoeqration nof ale novel

2605 2t BieTeaniapBRi RRLOLHET ety i s i e mas sk N
10
Testing the minimum inhibitory concentration (MIC) of the novel antibiotic by the agar dilution
method. The bacteria were inoculated on the surface of agar plate containing different
concentrations of drugs by multipoint inoculate instrument (Deneley A400). The bacteria
concentration on per point was 10° CFU/ml. After incubated at 37°C for 18-24 hours, the result can
15  be observed. The least concentration of drugs in the plating medium without bacteria growth was

Minimum Inhibitory Concentration (MIC) of the drug to the said bacteria.

Experimental strain was multi-drug resistant Pseudomonas aeruginosa which was a clinical isolated
strain (isolated by West China Hospital, No0.13578) using MH medium (per 100ml containing
20 500mg beef extract, 1.75¢g casein acid hydrolysate, 150mg soluble starch and 1.7g agar) .

As the result showed in Fig.5, the MIC of the novel antibiotic (D) PMC-AMI1 on multi-drug
resistant Pseudomonas aeruginosa was 8 ng/ml, ceftazidime (A) was 16 pg/ml, levofloxacin (B)
was 8 ug/ml, and gentamicin (C) was greater than 512 pg/ml. If in terms of molecular weight
25  standard, the MIC of PMC-AMI1 on multi-drug resistant Pseudomonas aeruginosa was 0.23 nMol,
ceftazidime (A) was 29.3 nMol, levofloxacin was 43.2 nMol, and gentamicin(C) was greater than
890 nMol, i.e. the antibacterial effect of PMC-AMI1 on multi-drug resistant Pseudomonas

aeruginosa was stronger 127-3800 times than ceftazidime, levofloxacin and gentamicin.

30 Embodiment 4. Contrast experiment of the antibacterial activity in vitro between the novel

antibiotic of this invention and normal antibiotics.

Testing the minimum inhibitory concentration (MIC) of the novel antibiotic by the agar dilution

method. The bacteria were inoculated on the surface of agar plate containing different

12



<213>t he nucl eoti de sequence of antibody mnetic AML <400> 1 tcttattggc
t gcattggat taaacagaga cctggtcagg gactgtggat cggatctcag60 tccacgcatg

t gccgagageefBliond 1> dgufggy Zmégt%p%};_rétz thRRhie~2AdrRimcne p@qﬁg@g; Léq%ogeg\yg ngegcgéﬁa

anti body mmetic AMR

r Trp Leu H's Tr

Ay G rcoBbgntiation Peppoinewah yOSEU/GINABer inGhbatéd st 3741 fo?r k8-2¢ fodisy the2a0it G be
<211> 81 <212> <213> The. am aci.d sequence of. anti body m netic .
S400> PHSERER TGy leebpEATERao Shaesadnans gfﬁ@ectaa%u@awg%%%ctwga@a@ge
ccggt 9ot Amad LARAGHFCh&knraddr I\;QMIQA%%%% %rﬁg?@ﬁl%%aﬁ%c&gﬁ?’;rhe am no acid

sequence of antibody mnetic A

er Tyr Trp Leu His Trp Ile Lys

GnsSArg Pro Ay Gn Ay Leu Trp

10

15

20

25

30

35

Experimental strains were multi-drug resistant Pseudomonas aeruginosa which is a clinical isolated
strain (isolated by West China Hospital, No.13578) using MH medium (Per 100ml containing
500mg beef extract and 1.75g_casein acid hydrolyzate, 150mg soluble starch, 1.7g_gelose),

methicillin-resistant Staphylococcus aureus (ATCC BAA-42) using BM medium (Per 100ml
containing 1g tryptone, 0.5g yeast powder, 0.1g glucose, 100mg KH,PO4, 1g NaCL and 1g_agar),
vancomycin-resistant Enterococcus faecalis (ATCC 700802) using the MH medium; Nesseria
meningitidis (N0.29332 of Bacteria Preservation Center in China) using the same medium used in

the émbodiment 2 (in addition added Columbia blood agar base 3.9g).

The result shown in Fig.6, A showed the result of Nesseria meningitidis: (1) PMC-AM]1, MIC =
0.11nMol, (2) ceftazidime, MIC=3.02 nMol, (3) ampicillin, MIC =1.35 nMol. B showed the result
of vancomycin-resistant Enterococcus faecalis: (1) PMC-AM1, MIC=0.23 nMol, (2) vancomycin,
MIC=21.54 nMol, (3) ampicillin, MIC=10.78 nMol. C showed the result for methicillin-resistant
Staphylococcus aureus: (1) PMC-AM1, MIC=0.06nMol, (2) ampicillin MIC=21.55nMol, (3)
oxacillin, MIC =14.1 nMol. D showed the result for multi-drug resistant Pseudomonas aeruginosa:
(1) PMC-AM1, MIC=0.91nMol, (2) levofloxacin, MIC=43.2 nMol, (3) ceftazidime, MIC=29.3
nMol (4) gentamicin, MIC>889.4 nMol.

Embodiment 5. Contrast experiments of the antibacterial activity in vitro between the novel

antibiotic of this invention, the polypeptide anti-Staphylococcal aureus and wild-type Colicin Ia.

Testing the minimum inhibitory concentration (MIC) of the novel antibiotic by the agar dilution
method. The least concentration of drugs in the plating medium without bacteria growth was

Minimum Inhibitory Concentration (MIC) of the drug to the said bacteria.

Experimental strains were multi-drug resistant Pseudomonas aeruginosa (isolated by West China
Hospital, = No.13578),methicillin-resistant  Staphylococcus  aureus  (ATCC  BAA-42),

vancomycin-resistant Enterococcus faecalis (ATCC 700802), using MH medium; Nesseria

meningitidis (N0.29332 of bacteria Preservation Center in China).
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151015 Ile Ay Thr Arg Pro Val Hi's Thr Ser Gn Ser 2025 <210> 5 <211> 1959
<212> DNA <213> The nucl eoti de sequence of antibiotic PMC-AML <400> 5

at gt ct gaRe rSh@d W{n 13 12073%@&%&(19@& JERARL vERS gg}e@m‘ia&?%?e@%c?&s 7R85

2- 2anmended sequence dgccatgaaa ttatggccgt tgatatttat gtaaaccce

cacgt gt cgattegotyfehtas 4R0S@hAbELLF e GCRIGIAQO ENI6L (2O mmc@az(aqﬁm la, MIC
tct ggggcg aaacga tggl80 gttgatgatt ccccaacccy aagtgatatc gaaaaaaggg
ac aaggaa%l dgl é’M@O‘\Mé@éHbaﬁz@ﬁﬁ oMyd gBgshovgrh deasggaly watmgethaalfia-resistant

agcgt ac aaaa300 g ctc g aa

acacact 8&@% a0 1 dtE pabeed EIER Jeelioqdat drde aMib s ggageL @ the
t cagact gag als a {@cot IC t
acg%gct@ggtyg%%%g@ag&éﬁg:?aggg%ggé)ffg\%tg g‘%‘wgc gat %t (?glfcg%t%cg%gmsult for
t at ct conolidagagdsaagoBldbRehdsart fnAadd0 gelddy RS HIC SYpAIBGREIEReus, MIC
agaacgcaga caagaaggcc600 gctgatatgc ttgctgaata cgagcgcaga aaaggtattc

t ggacaccéy 1th08t(% Tgagﬁmym@dmhiahﬂﬁtﬁg%]gg@@b (ApkeEt-Adtic MG T 0t2Fatgol

cacaacaggc ccgtctgctc720

Embodiment 6. In vivo protection experiments of the novel antibiotics for animals infected by

10 Nesseria meningitidis.

Experimental materials

Drués: PMC-AM]1, gentamicin, ampicillin.

15  Experimental bacteria
Nesseria meningitides (N0.29332 of Bacteria Preservation Center in China, i.e Center of Medical

Devices of National Institute for the Control of Pharmaceutical & biological Products, SDA).

Experimental methods

20 Asshown in Fig.7, 40 mice were divided into four experimental groups, 10 mice in each group. The
mice were given an intraperitoneal injection of glucose solution of ferrous by 20mg/kg, and 1 hour
later an intraperitoneal injection of 0.5 ml of bacteria culture containing 1 share of Nesseria
meningitidiscultrue solution (its CFU was 2.36 x 10°/ml) and 1.5 share of 5% dry yeast solution.
One hour later after being given intraperitoneal injection of fatal dose of the bacteria culture, the

25  mice in experimental group were given an intravenous injection of the drugs and the mice in control
group were given an intravenous injection of normal saline, all drugs were injected byl.5mg/kg),
observation every 2 hours for 8 days, the death of mice as the positive results.
In the Fig.7, 1.PMC-AMI1 means the novel antibiotic obtained in this invention; 2. Gen means
gentamicin; 3. PEN means penicillin; 4. Con. means control.

30
Results.

As the survive curve shown in Fig.7, after being given intraperitoneal injection of fatal dose of

Neisseria meningitides solution, 1). Mice in the control group all died in two days, 2). Mice in

penicillin group all died in two days, 3). Mice in gentamicin group had 50 %6 survival rate in 8 days,

14



gggcagcaga cacggaat ga cagggccatt tcagaggccc ggaat aaact cagttcagtg780
acggaat cgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa840
?ﬂﬁ@%ﬁﬂ@@@éQﬁ&ﬁﬁﬁﬁ%ﬁﬁS&ﬁ@@attCCC ggggcgt t ca’00

gt gagcggt gatccgagat ttgccggtac gat aaaaat c960
acaaccagcg cagtcatcga taaccgtgca aacctgaatt atcttctgag ccattccggt 1020

cagaaaafovice Gt PHMIAAAA1

t caacaaat c

o avect g SaRRER AL ok

fEoagioGePIRHEE itk

cttgat
ctcagtgcca

attctattgt

gaacaaaft ga

gaadaagaglioticat acgt aa

agaaaacagg
aaat cagttt
caggct aaag
cgggct gaca
gagtct gt ga
t at gcaggaa
acagagaact
acggctcttg
tatggtttac
aat aagttct
ct gt ggat cg
2- 2anended
antibiotie

15

20

25

30

35

at gaact gaa
cagaaaaat a
ggaagaaaat
tt aacaaaaa
agct gt ctga
aatttacaag
ggcgt cct ct

t ggcact ggt
t gat ggct gt
ggggtatttc
gat ct cagtc

PMC- AML <400> 6
1015 Au Ile Met Ala va
Pro Ala Trp Ser Ser

gcaaaagcat
ccagctttcc
ggcaacgaaa
t ggt gcaaaa
acgtaatgtt
aatt aat gca
t at at cgt ct
tcttgctgac
ttttgttaaa
cttcagtatt
caccggt gcg
ttattggctg
cacgcatgtg

Asp lle

Phe 4045

gcaaat gacg
ggcat caat c
gacgcaatta
gct gagcagt
gaagaggcat
aaagat cgtg
aat ct gaaca
t ggat cactg
acagaaacca
cttaccggaa
ctgattgatg
cattggatta

ctcttaatgc
agaagat agc
atttcacaac
t agccagaga
t aaaaacgt a
cagcgatt gc
gattcagtcg
agtttggtaa
t cat agcagg
gcgctttagg
aat cgctt gt
aacagagacc

ccgagaaccl1959 <210> 6
sequence |ist <212> PRT <213> The ami no acid sequence of

Tyr val

Ile Thr Asn Pro Ay Ala A u Ser
Asn Pro 2530 Phe H's Ay Thr

cct gttgaag
ggaagagaaa
agagttcctg
gat ggccggg
t gaaaagt ac
cgcagccctt

gggact ggga

ggct gt ccgg
caat gccgca

cattat cggg

R SRRl R G mped erior

Jr6RcHRRAAAFAh EAE ohGhidelinkoRl Uyoead doda sl Negrriadnganaatidacthdr @@mmon

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

ggaaaaagcgl860

t ggt caggga
<211> 652

1920

Leu Ay Tyr



Trp Ay Ay Asn Qu Trp Val Asp Asp Ser Pro 5560 GQu Lys Arg Asp Lys Gu
Ile Thr Ala Tyr Lys 70 75 80 Gn Gn Lys Gu Asn Qu Asn Lys Arg Thr Qu
9095 Ser Ala Ala Ile Ala Ala Arg Gu Lys Asp Gu 105110 Leu Arg Ala Gy Asn
Ala Asp Ala Ala Asp Ile 120125 Arg Leu Leu Gn Ala Gu Leu Arg Gu Tyr Gy
135140 Ala Ay Tyr Asp Ala Leu Arg Leu His Thr A u 150155160 Ala Asp Al a
Asp Ser Leu Arg Ile Ser Pro Arg 170175 Ile u Gn Ala Qu Lys Arg G n Lys
Asp Ala 185190 Lys Ala Ala Asp Met Leu Ala Gu Tyr A u Arg 200205 Asp Thr
Arg Leu Ser Gu Leu Qu Lys Asn Ay 215220 Val Leu Asp Ala Gn Gn Ala Arg
Leu Leu Ay 230235240 Asp Arg Ala Ile(Sainfdu Ala Arg Asn Lys Leu

1. A novel antibiotic comprising an antibody mimetic and a colicin,
or comprising an antibody mimetic and a channel-forming domain of a colicin,
the antibody mimetic covalently bonded to the carboxyl end of the polypeptide of the colicin or
the channel-forming domain of the colicin, wherein the colicin is selected from a group consisting
10 of colicin El, Ia, Ib, A, B, N; wherein said antibody mimetic being yielded by fusing two
complementarity determining regions (CDRs), V4qCDR; and V| CDRj; through a cognate framework
region (VuFRy) of an immunoglobulin, wherein the immunoglobulin specifically recognizes

bacterium porins.

15 2. The novel antibiotic of claim 1, wherein the bacterium is Neisseria meningitides, the porin is

PorA in the outer membrane of Neisseria meningitidis cells.

3. The novel antibiotic of claim 2, wherein the immunoglobulin consist of covalent bonded
polypeptide with PUBMED Accession 2MPA_H and a polypeptide with PUBMED Accession
20 2MPA L.

4. The novel antibiotic of claim 1 or claim 2 or claim 3, wherein the colicin is Ia.

5. A peptide molecule comprising an antibody mimetic and a colicin,
25 or comprising an antibody mimetic and a channel-forming domain of a colicin,
the antibody mimetic covalently bonded to the carboxyl end of the polypeptide of the colicin or
the channel-forming domain of the colicin,, wherein the colicin is selected from the group
consisting of colicin E1, Ia, Ib, A, B, N; wherein said antibody mimetic being yielded by fusing two
complementarity determining regions (CDRs), V4CDR; and VCDR3 through a cognate framework
30 region (VyFRy) of an immunoglobulin; wherein the immunoglobulin specifically recognizes

bacterium porins.,
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250255 Ser Leu Asn Thr Ala Arg Asn Ala Leu Thr Arg 265270 Thr G n G n Lys

Asn Thr Pro Asp Ay Lys Thr 280285 1Ile Val Ser Pro Qu Lys Phe Pro Ay Arg
Ser ser Thr Asn His Ser 290295300 1Ile Val val Ser 305 Thr Ser Ala Val His
Ser Gy Leu 340 Gy Asp Pro Arg Phe Ala Ay Thr Ile Lys Ile Thr 310315320

Il e Asp. 888 AVtBe AistorP\Séptide undisuldy of tiain Seits Sa1in® 263 303&mcdsers Tyrth iy SEQ §D
Asn Ile Leu Asn Asp Arg Asn Pro 345350 Val Val Thr Qu Asp val Qu Ay Asp

Lys LyNO.be Tyr Asn Ala G u 355360365
5 7. Anucleic acid molecule encoding any fusion peptide molecule claimed in claim 5 or claim 6.
8. The nucleic acid molecule of claim 7, its nucleotide sequence sets forth in SEQ ID NO.5.
9. A recombinant plasmids containing any nucleic acid molecule of claim 7 or 8.

10

10. A preparation method of any one of the novel antibiotics claimed in claiml~4, one of the
recombinant plasmids of claim 9 is transfected into an expression system, and the novel antibiotic is

separated and purified from expressed polypeptide.
15  11. A use of any one novel antibiotics of claims 1~4 for preparing antibacterial medicament.
12. The use of claim 11, wherein the antibacterial medicament is used for killing Neisseria

meningitidis, vancomycin-resistant Enterococcus faecalis, methicillin-resistant Staphylococcus

aureus or multidrug-resistance Pseudomonas aeruginosa.

20

25

30
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Val Ala Qu Trp Asp Lys Leu Arg Gn Arg Leu Leu Asp Ala Arg Asn 370375380
Lys Ile Thr Ser Ala G u Ser Ala Val Asn Ser Ala Arg Asn Asn Leu
385390395400 Ser Ala Arg Thr Leu Leu Lys Qu 420 Asn Gu Gn Lys Hs Ala
Asn Asp Ala Leu Asn Al a 405410415 Lys GQu Asn Ile Arg Asn Gn Leu Ser Ay
Il'e Asn 425430 Page 3 2-2a @ﬁi%gg g€4sgest Gn Lys Ile Ala Gu Qu Lys
Arg Lys G n Asp u Leu Lyﬁré@tfafg [[5%‘3%%3404155 Lys Asp Ala Ile Asn Phe Thr
Thr Ju Phe Leu Lys Ser Val Ser G u 450455460 Lys Tyr Gy Ala Lys Ala Gu
G n LedOal PracginaPastt Ladaltly G n 465470475480 Ala Lys Ay Lys Lys Ile
Arg AspoValy GhileCale idehEol¥SishRg aly anffRd9 0GR R U ph¥Sarkt oV thdds ASP
Il'e Asvy Eé/@é kygrdol?etAsjntAfaogs SAS% Ar Sn y prtarstio

<130> P10581/33Q

<160> 20

<170> PatentIn version 3.3

<210> 1

<211> 81

<212> DNA ]
<213>  the nucleotide sequence of antibody mimetic AM1

<400> 1

tcttattggc tgcattggat taaacagaga cctggtcagg gactgtggat cggatctcag 60
tccacgcatg tgccgagaac ¢ 81
<210> 2

<211> 27

<212> PRT

<213> The nucleotide sequence of antibody mimetic AM2

<400> 2

Ser Tyr Trp Leu His Trp Ite Lys GIn Arg Pro Gly GIn Gly Leu Trp
Ile Gly Ser Gln Ser Thr His val Pro Arg Thr

<210> 3

<211> 81

<212> DNA

<213> The amino acid sequence of antibody mimetic AM2.

<400> 3
tcttattggc tgcattggat taaacagaga cctggtcagg gactgtggat cggaaccaga 60

ccggtgcata cgtcccagtc t 81

<210> 4

<211> 27

<212> PRT

<213> The amino acid sequence of antibody mimetic AM2.

<400> 4
Ser Tyr Trp Leu His Trp Ile Lys GIn Arg Pro Gly GIn Gly Leu Trp
1 5 10 15

Ile Gly Thr Arg Pro val His Thr ger Gln ser
20 5

<210> 5

<211> 1959

<212> DNA

<213> The nucleotide sequence of antibiotic PMC-AM1

<400> 5
atgtctgacc ctgtacgtat tacaaatccc ggtgcagaat cgctggggta tgattcagat 60

Page 1



500505510 Ala Ala Ile Ala Ala Ala Leu Qu ser Val Lys Leu Ser Asp lle Ser
515520525 Ser Asn Leu Asn Arg Phe Ser Arg Ay Leu Ay Tyr Ala Ay Lys Phe

530535540 Thr Ser Leu Ala Asp Trp Ile Thr Gu Phe Ay Lys Ala val Arg Thr
545550555560 G u Asn Trp Arg Pro Leu Phe Val Lys Thr Gu Thr Ile Ile Ala
GI y 565570575 Asn Ala Ala Thr Ala Leu Val AI a Leu val Phe Ser Ile Leu Thr

580585590 Sef Al a Leu GRyended fqoyetss ¥§F qy Leu Leu Met Ala val Thr

I
é?% 1o0p e R R R A0 &) G ay

Leu 626830685 640caATgyay | B Gk ycRer atyaradesa THFIGUSIV/ARaPIagtagy TH§X645650

pPage 2

<2108 loataAte t2Rh E8d g hhhatR PRl 080 dY GL ERISa S RAAEDfGOT BUpl DI ot C
aaaaacacgc tcagcgcgca gcagaaagag aatgagaata agcgtactga agccggaaaa 300
cgcctctctg cggcgattgc tgcaagggaa aaagatgaaa acacactgaa aacactccgt 360
gccggaaacg cagatgccgc tgatattaca cgacaggagt tcagactcct gcaggcagag 420
ctgagagaat acggattccg tactgaaatc gccggatatg acgccctccg gcetgcataca 480
gagagccgga tgctgtttgc tgatgctgat tctcttcgta tatctccccg ggaggcecagg 540
tcgttaatcg aacaggctga aaaacggcag aaggatgcgc agaacgcaga caagaaggcc 600
gctgatatgc ttgctgaata cgagcgcaga aaaggtattc tggacacccg gttgtcagag 660
ctggaaaaaa atggcggggc agcccttgec gttcttgatg cacaacaggc ccgtctgetc 720
gggcagcaga cacggaatga cagggccatt tcagaggccc ggaataaact cagttcagtg 780
acggaatcgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa 840
cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggcgttca 900
tcaacaaatc attctattgt tgtgagcggt gatccgagat ttgccggtac gataaaaatc 960
acaaccagcg cagtcatcga taaccgtgca aacctgaatt atcttctgag ccattccggt 1020
ctggactata aacgcaatat tctgaatgac cggaatccgg tggtgacaga ggatgtggaa 1080
ggtgacaaga aaatttataa tgctgaagtt gctgaatggg ataagttacg gcaaagattg 1140
cttgatgcca gaaataaaat cacctctgct gaatctgcgg taaattcggc gagaaataac 1200
ctcagtgcca gaacaaatga gcaaaagcat gcaaatgacg ctcttaatgc cctgttgaag 1260
gaaaaagaga atatacgtaa ccagctttcc ggcatcaatc agaagatagc ggaagagaaa 1320
agaaaacagg atgaactgaa ggcaacgaaa gacgcaatta atttcacaac agagttcctg 1380
aaatcagttt cagaaaaata tggtgcaaaa gctgagcagt tagccagaga gatggccggg 1440
caggctaaag ggaagaaaat acgtaatgtt gaagaggcat taaaaacgta tgaaaagtac 1500
cgggctgaca ttaacaaaaa aattaatgca aaagatcgtg cagcgattgc cgcagccctt 1560
gagtctgtga agctgtctga tatatcgtct aatctgaaca gattcagtcg gggactggga 1620
tatgcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggctgtccgg 1680
acagagaact ggcgtcctct ttttgttaaa acagaaacca tcatagcagg caatgccgca 1740
acggctcttg tggcactggt cttcagtatt cttaccggaa gcgctttagg cattatcggg 1800
tatggtttac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcg 1860
aataagttct ggggtatttc ttattggctg cattggatta aacagagacc tggtcaggga 1920
ctgtggatcg gatctcagtc cacgcatgtg ccgagaacc 1959
<210> 6
<211> 652



<400> 7 atgtctgacc ctgtacgtat tacaaatccc ggtgcagaat cgctggggta tgattcagat 60

ggccatgaaa ttatggccgt tgatatttat gtaaaccctc cacgtgtcga tgtctttcat120
ggtaccccgc ctgcatggag ttccttcggg aacaaaacca tctggggcgg aaacgagt ggl80
gttgatgatt ccccaacccg aagtgatatc gaaaaaaggg acaaggaaat cacagcgtac240
aaaaacacgc tcagggcgca gcagaaagag aat gagaat.a_agcgtact ga agccggaaaa300
cgcctgﬁg;gFﬁggcégttgc tgcaaég %%dag% §ﬁaagésgcacactgaa aacact ccgt 360
gccgoa@aasg Thagaligo cgs dt gejurhtacd egEidaggiagbmt-omgact cct gcaggcagag420
ct gagagaat acggattccg tactgaaatc gccggatatg acgccctccg gctgcat aca480
gagag@‘aﬁa‘%gctgtttgc tgatgctgat tctcttcgta tatctccccg ggaggccaggs540

2- 2angpdeg, sequancerd 1$¢ HeokdRal6 L13akR0EG dR rapAAGIYCRY aaggat gcge
agaacgcaga caagaagycc600 gctgatatgcloit gct gaata cgagagcaga aaaggtattc

t ggacdReceey” §sn @é&a@%ﬁg%@ degietaddadadt fgrddggoragelcdso e gttcttgatg
cacaRnagy GEALLbIThCTE0 gl ¢Aga, 5aga9asl 93.,CaN095F Ak, t cagaggece

ggaat aaact” gag g atcgc ttaacacggg ccgtaatgca ttaaccagag
ct gaadgatsn ggs gacgrieadd) adagabaast &lagtat gatggpcagnaegara gtttcccctg

aaaaat t ct& cgtt.ca900 Hcaacaaat ¢ attct &Pt gt t cqgt gat ccgagat
ttgc%éﬁﬁﬁ@ 8§?§5§a5¥b§ Le & aat 4 Vea Lt&?%girtggg%gfgéﬁ aacct gaat t
at ct taehgag ceatskecgat ¢D2@ 16t ggact atadnagiegaaatiags Aff gaAtg@ac cggaat ccgg

t ggt gaca g g%gtgtgﬁha 10%93%\29%ca§§a aaatttataa tgggg%%%tt gct gaat gg

d 9 Te a Ala Arg Glu Lys
at aagt ¢ @6@&#?9&&4 Tos g 3

Asn Thr Leu Lys Thr Leu Arg Ala Gly Asn Ala Asp Ala Ala Asp Ile
115 120 125

Thr Arg GIn Glu Phe Arg Leu Leu Gin Ala Glu Leu Arg Glu Tyr Gly

130 135 140

Phe Arg Thr Glu Ile Ala Gly Tyr Asp Ala Leu Arg Leu His Thr Glu

145 150 155 160

Ser Arg Met Leu Phe Ala Asp Ala Asp Ser Leu Arg Ile Ser Pro Arg

165 170 175
Glu Ala Arg Ser Leu I1e Glu GIn Ala Glu Lys Arg GIn Lys Asp Ala
180 185 190

GIn Asn Ala Asp Lys Lys Ala Ala Asp Met Leu Ala Glu Tyr Glu Arg
195 200 205

Arg Lys Gly Ile Leu Asp Thr Arg Leu Ser Glu Leu Glu Lys Asn Gly

210 215 220

Gly Ala Ala Leu Ala val Leu Asp Ala GIn Gln Ala Arg Leu Leu Gly

225 230 235 240

GIn GIn Thr Arg Asn Asp Arg Ala ITe Ser Glu Ala Arg Asn Lys Leu

245 250 255
ser Ser val Thr Glu Ser Leu Asn Thr Ala Arg Asn Ala Leu Thr Arg
260 265 270

Ala Glu GIn GIn Leu Thr Gln GIn Lys Asn Thr Pro Asp Gly Lys Thr

275 280 285

ITe val Ser Pro Glu Lys Phe Pro Gly Arg Ser Ser Thr Asn His Ser
290 295 300

Ile val val ser Gly Asp Pro Arg Phe Ala Gly Thr Ile Lys Ile Thr
305 310 315 320

Thr Ser Ala val Ile Asp Asn Arg Ala Asn Leu Asn Tyr Leu Leu Ser
325 330 335

His ser Gly Leu Asp Tyr Lys Arg Asn Ile Leu Asn Asp Arg Asn Pro
340 345 350

val val Thr Glu Asp val Glu Gly Asp Lys Lys Ile Tyr Asn Ala Glu
355 360 365

val Ala Glu Trp Asp Lys Leu Arg GIn Arg Leu Leu Asp Ala Arg Asn
370 375 380

Lys Ile Thr Ser Ala Glu Ser Ala val Asn Ser Ala Arg Asn Asn Leu
385 390 395 400

Ser Ala Arg Thr Asn Glu Gln Lys His Ala Asn Asp Ala Leu Asn Ala
405 410 415

Leu Leu Lys Glu Lys Glu Asn Ile Arg Asn GIn Leu Ser Gly Ile Asn
420 425 430
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gagaaat aac1200
cctgttgaagl260
ggaagagaaa 1320
agagttcctg 1380

cttgatgcca gaaat aaaat cacctctgct gaatctgcgg taaattcggc
ctcagt gcca gaacaaat ga gcaaaagcat gcaaatgacg ctcttaatgc
gaaaaagaga atatacgtaa ccagctttcc ggcat caatc agaagat agc
agaaaacagg atgaactgaa ggcaacgaaa gacgcaatta atttcacaac
aaatcagttt cagagaapata tggtgcaaaa gctgadcagf. tagccagaga gatggccggg 1440
caggct aaag ggaagggaat acgtaé?@?%“géggggésgbS%aaaaacgta t gaaaagt ac 1500
cgggctyacss tflaagzaada at tyaaheg a ydaggahegtqgucogegas taja tgcagecctt 1560
gagtct gt ga &gétgtctga tatatcd#@t aatctgaaca g¥tx cagtcg gggactggga 1620

Lat 9cag0as, 334 1{ACASD e HICARGIL OGR! PaphY. g LOPa gaCt ot ccdg 1680
acggctcttg t

C
ggcgtcc it t aaa acagaaacggpt Cat agcagg caat gccgca
gcactggt cttcagtatt cttaccggaa gcgctttagg cattatcgggl800
t at ggust &er
aat aatft ct ggggtatttc ¥

AtAlget i Adsc@glgﬁbtgeét@@t f\gatﬁjua‘éﬁtcg&a 14 %}%&;aaaagcngO
attggctg cattgé tta aacagagacc t caggga 1920

19t 90al ogs 83AG0a080F 1981UGARGS Bal CEGARN EWIBALU<PIDTHE AL 1> 652 <212> PRI
<213> The nucl eot i & sequence of amdobi oti c PMC- SA2 4300> 8 ser Asp Pro val
Arg |41e Thr TAsn Pro1 a A|1a G u Ser Leu1Gl% 'Iz%r 151015 Asp Ser Asp Gy His
au 198 Mt T &0gat %@%pﬁ & Wt HYaIYAsh' Pr5" 20758, PrB W% val Asp val Phe
Hs Ay Thr Pro Pro Ala Trp Ser Ser Phe 354045 y Asn Lys Thr Ile Trp Gy
Ay Ada MHailTe p1vahlaAdpa Asp Gbr SPr o/aPages Beu Se2apsmdéd Sequence |i st 505560
Thr 2% Asp Lys du 13% Thr Ala Tyr Lys 65707580

Arg Ser5i'£\§p Ile Au Lys
Ser Asn Leu Asn Arg Phe Ser Arg Gly Leu Gly Tyr Ala Gly Lys Phe
540

530 535
Lys Ala

Ile Thr

560
Gly

Gly val Arg

555

Ala Asp Trp Thr Glu Phe

550

Thr Ser Leu

545

Ala
575

Thr Glu Thr ITe Ile

570

val

Pro Leu Phe val Lys

565

Glu Asn Trp Arg

Ile Leu Thr Gly

590

Leu Phe Ser

585
Gly

Thr Ala Leu val Ala

580
Gly

Asn Ala Ala

Ala val Thr Gly

605

Leu Ile 1le Gly Leu Leu Met

595
Ile

Ser Ala

Tyr
600
Phe Gly

Asn Trp

620

Leu val Glu Lys Ala Lys

615

Ala Leu Glu ser

610

Asp

Leu
640

GIn Arg Pro Gly Gln Gly

635

His Ile Lys

630

Ile Ser Leu Trp

625

Tyr Trp

Pro Thr

650

Gln Ser Thr His val Arg

645

Trp Ile Gly Ser

<210> 7
<211> 1959
<212> DNA
<213> The

<400> 7

nucleotide sequence of antibiotic PMC-SA2

atgtctgacc
ggccatgaaa
ggtaccccgc
gttgatgatt
aaaaacacgc
cgcctctcetg
gccggaaacg
ctgagagaat

gagagccgga

ctgtacgtat
ttatggccgt
ctgcatggag
ccccaacccg
tcagcgegea
cggcgattgc
cagatgccgc
acggattccg

tgctgtttgce

tacaaatccc
tgatatttat
ttcctteggg
aagtgatatc
gcagaaagag
tgcaagggaa
tgatattaca
tactgaaatc

tgatgctgat

ggtgcagaat
gtaaaccctc
aacaaaacca
gaaaaaaggg
aatgagaata
aaagatgaaa
cgacaggagt
gccggatatg

tctcttegta
pPage 4

cgctggggta
cacgtgtcga
tctggggcgy
acaaggaaat
agcgtactga
acacactgaa
tcagactcct
acgccctecg

tatctccccg

tgattcagat
tgtctttcat
aaacgagtgg
cacagcgtac
agccggaaaa
aacactccgt
gcaggcagag

gctgcataca

ggaggccagg

60
120
180
240
300
360
420
480
540



Asn
dy
Thr
Arg
Arg
Ser
Au
Gn
Arg
dy

2252

Thr
Lys
Leu
Gn
Thr
Arg

Ao

Lys Thr
A u Phe Arg Leu Leu Gn Ala Qu Leu Arg
Gu lle,Ala Ay Tyr As
Met Leu’Phe Al a Asp 2Bf

B

Leu Ser Ala Gn Gn Lys Au Asn Qu Asn
Arg Leu Ser Ala Ala lle Ala Ala Arg Qu
Leu Arg Ala Gy Asn Ala Asp Ala Ala Asp Ile
Gu Tyr Ay
Hi s Thr
Il e Ser

&¥ h NtakYSaddeR
gaAI %a% u aTgragg{u

a Leu Arg Leu
Seqiience Al sk g

' h dgd
%e{{}; %s%gél\%t g Leu

!

Lys Arg Thr
Lys Asp G u

Au
Pro

LG 9EFaLgr| BLcEgadep CIHUCIPRER PaROSSAE tTItGIREAFCay (P HL)ECInag

S03Eshs e o I, S A Rt SR R

d u 859095 Al a
100105110 Asn
115120125 Thr
130135140 Phe
145150155160
Arg 165170175
Al 0880185190
Arg 195200205
d 6910215220
a

A%éoAsn Lys

Leu 249250295 SewygsSergaVadggbhratd uc8mmgbeu ghsatabhrt Alagtiragtasn ABA Leu Thr

Arg

acggaatcgc
cagaaaaaca
tcaacaaatc
acaaccagcg
ctggactata
ggtgacaaga
cttgatgcca
ctcagtgcca
gaaaaagaga
agaaaacagg
aaatcagttt
caggctaaag
cgggctgaca
gagtctgtga
tatgcaggaa
acagagaact
acggctcttg
tatggtttac
aataagttct
ctgtggatcg
<210> 8

<211> 652
<212> PRT
<213>
<400> 8

ttaacacggc ccgtaatgca ttaaccagag

cgcctgacgg
attctattgt
cagtcatcga
aacgcaatat
aaatttataa
gaaataaaat
gaacaaatga
atatacgtaa
atgaactgaa
cagaaaaata
ggaagaaaat
ttaacaaaaa
agctgtctga
aatttacaag
ggcgtcctct
tggcactggt
tgatggctgt
ggggtatttc

gaaccagacc

caaaacgata
tgtgagcggt
taaccgtgca
tctgaatgac
tgctgaagtt
cacctctgct
gcaaaagcat
ccagctttcc
ggcaacgaaa
tggtgcaaaa
acgtaatgtt
aattaatgca
tatatcgtct
tcttgetgac
ttttgttaaa
cttcagtatt
caccggtgcg
ttattggctg

ggtgcatacg

The nucleotide sequence of

gtttcccctg
gatccgagat
aacctgaatt
cggaatccgg
gctgaatggg
gaatctgcgg
gcaaatgacyg
ggcatcaatc
gacgcaatta
gctgagcagt
gaagaggcat
aaagatcgtg
aatctgaaca
tggatcactyg
acagaaacca
cttaccggaa
ctgattgatg
cattggatta

tcccagtct

antibiotic

Ser Asp Pro val Arg Ile Thr Asn Pro Gly Ala
5 10

Asp Ser Asp Gly His Glu Ile Met Ala val Asp
20 25

Pro Arg val Asp val Phe His Gly Thr Pro Pro
35

40

Gly Asn Lys Thr Ile Trp Gly Gly Asn Glu Trp

Page 5

ctgaacaaca
aaaaattccc
ttgccggtac
atcttctgag
tggtgacaga
ataagttacg
taaattcggc
ctcttaatgc
agaagatagc
atttcacaac
tagccagaga
taaaaacgta
cagcgattgc
gattcagtcg
agtttggtaa
tcatagcagg
gcgctttagg
aatcgcttgt

aacagagacc

PMC-SA2

gctgacgcaa
ggggcgttca
gataaaaatc
ccattccggt
ggatgtggaa
gcaaagattg
gagaaataac
cctgttgaag
ggaagagaaa
agagttcctg
gatggccggg
tgaaaagtac
cgcagccctt
gggactggga
ggctgtccgg
caatgccgcea
cattatcggg
ggaaaaagcg

tggtcaggga

Glu Ser Leu Gly Tyr

15

Ile Tyr val Asn Pro
30

Ala Trp Ser Ser Phe

45

val Asp Asp Ser Pro

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1959



260265270 Ala Gu Gn Gn Leu Thr Gn Gn Lys Asn Thr Pro Asp Gy Lys Thr
275280285 Ile Val Ser Pro Qu Lys Phe Pro Gy Arg Ser Ser Thr Asn Hi s Ser
290295300 Ile Vval val ser Gy Asp Pro Arg Phe Ala Ay Thr Ile Lys Ile Thr
305310315320 2-2anmended sequence |ist 325330335 His Ser Ay Leu Asp Tyr

Lys Arg Asn Ile Leu Asn Asp Arg Asn Pro 340345350 Val Val Thr G u Asp Val
Gu dy Asp LyssBys Ile Tyr a%%rhjeﬂl %F"Geﬁc%% 860365 Val Ala Gu Trp Asp Lys
Leu Arg n Arg Leu Leu p Ala Arg Asn 370375380 Lys Ile Thr Ser Ala Gu
Ser Ala val Asn Ser Ala Arg Asn Asn Leu 385390395400 Ser Ala Arg Thr Asn

G u Ghn Angs Sefr AsAl BleAShU Ags Atga ABR U-YASH] UAL Ae JB54A4 TB" é%é Leu Lys Gu Lys
Gu An lle Arg Asn G/ Leu Ser Ay |1 € Asn 420425430 nLys Ile Ala Gu
GQu Lys Arg Lys Gn Asp Gu Leu Lys Ala Thr

Asn Thr Leu Ser Ala GIn GIn Lys Glu Asn Glu Asn Lys Arg Thr Glu
85 90 95

Ala Gly Lys Arg Leu Ser Ala Ala Ile Ala Ala Arg Glu Lys Asp Glu
100 105 110

Asn Thr Leu Lys Thr Leu Arg Ala Gly Asn Ala Asp Ala Ala Asp Ile
115 120 125

Thr Arg Gln Glu Phe Arg Leu Leu GIn Ala Glu Leu Arg Glu Tyr Gly
130 135 140

phe Arg Thr Glu Ile Ala Gly Tyr Asp Ala Leu Arg Leu His Thr Glu
145 150 155 160

Ser Arg Met Leu Phe Ala Asp Ala Asp Ser Leu Arg Ile Ser Pro Arg
165 170 175

Glu Ala Arg Ser Leu Ile Glu Gln Ala Glu Lys Arg GIn Lys Asp Ala
180 185 190

Gln Asn Ala Asp Lys Lys Ala Ala Asp Met Leu Ala Glu Tyr Glu Arg
195 200 205

Arg Lys Gly Ile Leu Asp Thr Arg Leu Ser Glu Leu Glu Lys Asn Gly
210 215 220

Gly Ala Ala Leu Ala val Leu Asp Ala GIn GIn Ala Arg Leu Leu Gly
225 230 235 240

GIn GIn Thr Arg Asn Asp Arg Ala Ile Ser Glu Ala Arg Asn Lys Leu
245 250 255

Ser Ser val Thr Glu Ser Leu Asn Thr Ala Arg Asn Ala Leu Thr Arg
260 265 270

Ala Glu GIn Gln Leu Thr GIn GIn Lys Asn Thr Pro Asp Gly Lys Thr
275 280 285

Ile val Ser Pro Glu Lys Phe Pro Gly Arg Ser Ser Thr Asn His Ser
290 295 300

11e val val Ser Gly Asp Pro Arg Phe Ala Gly Thr Ile Lys Ile Thr
305 310 315 320

Thr ser Ala val Ile Asp Asn Arg Ala Asn Leu Asn Tyr Leu Leu Ser
Page 6



435440445 Lys Asp Ala Ile Asn Phe Thr Thr A u Phe Leu Lys Ser Val Ser Qu
450455460 Lys Tyr Ay Ala Lys Ala QQu Gn Leu Ala Arg Au Met Ala Ay Gn
465470475480 Ala Lys Ay Lys Lys Ile Arg Asn val Gu GQu Ala Leu Lys Thr
Tyr 485490495 G u Lys Tyr Arg Ala Asp Ile Asn Lys Lys Ile Asn Ala Lys Asp
Arg 500505510 Ala Ala Ile Ala Ala Ala Leu Gu Ser Val Lys Leu Ser Asp Ile
Ser 515520525 Se? Asn Leu Agmengeg egee As§ Ay Leu Ay Tyr Ala Ay Lys
Phe 530535540 Thr ¥&r Leu Al a Asp T Ile Thr Gu P%éSCJy Lys Ala val Arg
Thr 545550555560 A u Asn Trp Arg Pro Leu Phe Val Lys Thr Au Thr Ile lIle
Al a Biy &656TW3 86 AgnTAF ayAl arglhsn Alla Lew A¥al Asdl arg esnVato Phe Ser |l e Leu
Thr Ay 580585590 2-2amended séddence |ist 5956808605 Ala Leu Ile Asp G u
Ser Leu val Qu Lys Ala Asn Lys Phe Trp Ay

val val Thr Glu Asp val Glu Gly Asp Lys Lys Ile Tyr Asn Ala Glu
355 360 365

val Ala Glu Trp Asp Lys Leu Arg Gin Arg Leu Leu Asp Ala Arg Asn
370 375 380

Lys Ile Thr Ser Ala Glu Ser Ala val Asn Ser Ala Arg Asn Asn Leu
385 390 395 400

ser Ala Arg Thr Asn Glu Gln Lys His Ala Asn Asp Ala Leu Asn Ala
405 410 415

Leu Leu Lys Glu Lys Glu Asn Ile Arg Asn GIn Leu Ser Gly Ile Asn
420 425 430

GIn Lys Ile Ala Glu Glu Lys Arg Lys GIn Asp Glu Leu Lys Ala Thr
435 440 445

Lys Asp Ala Ile Asn Phe Thr Thr Glu Phe Leu Lys Ser val Ser Glu
450 455 460

Lys Tyr Gly Ala Lys Ala Glu Gln Leu Ala Arg Glu Met Ala Gly GlIn
465 470 475 480

Ala Lys Gly Lys Lys Ile Arg Asn val Glu Glu Ala Leu Lys Thr Tyr
485 490 495

Glu Lys Tyr Arg Ala Asp Ile Asn Lys Lys Ile Asn Ala Lys Asp Arg
500 505 510

Ala Ala Ile Ala Ala Ala Leu Glu Ser val Lys Leu Ser Asp Ile Ser
515 520 525

Ser Asn Leu Asn Arg Phe Ser Arg Gly Leu Gly Tyr Ala Gly Lys Phe
530 535 540

Thr Ser Leu Ala Asp Trp Ile Thr Glu Phe Gly Lys Ala val Arg Thr
545 550 555 560

Glu Asn Trp Arg Pro Leu Phe val Lys Thr Glu Thr Ile Ile Ala Gly
565 570 575

Asn Ala Ala Thr Ala Leu val Ala Leu val Phe Ser Ile Leu Thr Gly
580 585 590

Ser Ala Leu Gly Ile Ile Gly Tyr Gly Leu Leu Met Ala val Thr Gly
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610615620 Ile Ser Tyr Trp Leu His Trp Ile Lys Gn Arg Pro Ay Gn @y Leu
625630635640 Trp Ile Ay Thr Arg Pro Val H's Thr Ser G n Ser 645650 <210> 9
<211> 69 <212> DNA <213> Artificial sequence of constructing nutation

pl asm d pBHc- Por Al, 51-3" <400> 9 gcgaataagt tctggggtat ttcttattgg
ctgcattgga ttaaacagta aataaaat at 60 aagaca%9069 <210> 10 <211> 69 <212> DNA
<213> Artifici &2sequence ofmesiedt sepeene®y Ifstati on pl asm d pBHC Por Al ,

3' -5 <400>°%0 gcctgtctta ta®tattt actgtttdgp ccaat gcagc caat aagaaa
taccccagaa60 cttattcgc69 <210> 11 <211> 69 <212> DNA <213> Artificial
sequenhga eof Tbonsp ralet sevg Leut \atli ahu plyasaiad ApBHosPBNAITrp56 3" <400> 11

t ggct gcfl0 ggattaaaca gaddéct ggt cagggact §€%ggat cggat a aat aaaat at 60
aagacaggc69 <210> 12 <211> 69 <212> DNA <213> Artificial sequence of

const &ldel-ngy mit-atic@nypd aspi o PBYE-dRar g P3d-A'y WO}y Lkugecct gtctta
tattb2Rttt atccgat ccaédmgt ccctga ccaggbtt ct gttt aat ccac®o

Trp ITe Gly Thr Arg Pro val His Thr Ser GIn Ser
645 650

<210> 9
<211> 69

<212> DNA _ _ _ o
<213> Artificial sequence of constructing mutation plasmid pBHC-PorAl, 5'-3

<400> 9
gcgaataagt tctggggtat ttcttattgg ctgcattgga ttaaacagta aataaaatat 60

aagacaggc 69

<210> 10
<211> 69

<212> DNA ] ] ) .o
<213> Artificial sequence of constructing mutation plasmid pBHC-PorAl, 3'-5

<400> 10
gcctgtctta tattttattt actgtttaat ccaatgcagC caataagaaa taccccagaa 60

cttattcgc 69

<210> 11
<211> 69

<212> DNA ] ] ] o
<213> Artificial sequence of constructing mutation plasmid pBHC-PorAl, 5'-3

<400> 11
tggctgcatt ggattaaaca gagacctggt cagggactgt ggatcggata aataaaatat 60

aagacaggc 69

<210> 12
<211> 69

<212> DNA ) . . oo,
<213> Artificial sequence of constructing mutation plasmid pBHC-PorAl, 3'-5

<400> 12
gcctgtctta tattttattt atccgatcca cagtccctga ccaggtctct gtttaatcca 60

atgcagcca 69

<210> 13
<211> 69

<212> DNA . . ) o,
<213> Artificial sequence of constructing mutation plasmid pBHC-PorAl, 3'-5

<400> 13
ggtcagggac tgtggatcgg atctcagtcc acgcatgtgc cgagaaccta aataaaatat 60

aagacaggc 69
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at gcagccab69 <210> 13 <211> 69 <212> DNA <213> Artificial sequence of
constructing nmutation plasm d pBHC PorAl, 31-5' <400> 13 ggtcagggac
tgtggatcgg atctcagtcc acgcat gtgc cgagaaccta aat aaaat at 60 aagacaggc69 Page 8
2- 2anended sequence |ist <210> 14 <211> 69 <212> DNA <213> Artificial
sequence of constructing nutation plasm d pBHC PorAl, 3'-5" <400> 14
gcctgtctta tatRtzattt aggttataggd croaegoyflgsgact gagat ¢ cgat ccacag60
tccctgacc69 <210> 15 <211> 69 <212> DNA <213> Artificial sequence of
consts{tipg nutation plasmd pBHC Por A2, 5'-3' <400> 15 gcgaat aagt
tctggpgbatedtcttattgg ctgcattgga ttaaacagta aat aaaat at 60 aagacaggc69 <210>
16 <2212> 6ONA<212> DNA <213> Artificial sequence constructin §t| on

pl as®t B>pBMeLibas iR, SSWGS'CE<%F069”51T6”“§EE199{"E’E§Q°f‘a'? atsf"é‘ﬂ tABHGCRY; t?:alt'
ccaalggAgci faat aagaaa taccccagaab0 cttattcge69 <210> 17 <211> 69 <212> DNA
<213gc Attt tCitat tiragueneggt oftcggnsicatigtd g gautgatatn cghastricdg pBHC®or A2,

5'-3" <400> 17 tggctgcatt ggattaaaca gagacctggt cagggact gt ggatg&gata

aat abeH'4260

<210> 15

<211> 69

<212> DNA . ) ] v
<213> Artificial sequence of constructing mutation plasmid pBHC-PorA2, 5'-3
<400> 15

gcgaataagt tctggggtat ttcttattgg ctgcattgga ttaaacagta aataaaatat 60
aagacaggc 69
<210> 16

<211> 69

<212> DNA ] ) ) Lo
<213> Artificial sequence of constructing mutation plasmid pBHC-PorA2, 3'-5
<400> 16

gcctgtctta tattttattt actgtttaat ccaatgcagc caataagaaa taccccagaa 60
cttattcgc 69
<210> 17

<211> 69

<212> DNA ) ) ) o
<213> Artificial sequence of constructing mutation plasmid pBHC-PorA2, 5'-3
<400> 17

tggctgcatt ggattaaaca gagacctggt cagggactgt ggatcggata aataaaatat 60
aagacaggc 69
<210> 18

<211> 69

<212> DNA ) ] ) o
<213> Artificial sequence of constructing mutation plasmid pBHC-PorA2, 3'-5
<400> 18

gcctgtctta tattttattt atccgatcca cagtccctga ccaggtctct gtttaatcca 60
atgcagcca 69
<210> 19

<211> 69

<212> DNA i ) cr_3

<213> Artificial sequence of constructing mutation plasmid pBHC-POrA2,

<400> 19
ggtcagggac tgtggatcgg aaccagaccg gtgcatacgt cccagtctta aataaaatat 60

aagacaggc 69
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aagacaggc69 <210> 18 <211> 69 <212> DNA <213> Artificial sequence of
constructing nmutation plasm d pBHC Por A2, 3'-5" <400> 18 gcctgtctta
tattttattt atccgatcca cagtccctga ccaggtctct gtttaatcca60 atgcagcca69 <210>
19 <211> 69 <212> DNA <213> Artificial sequence of constructing nutation
pl asm d pBHC- POr A2, 5'-3" <400> 19 ggtcagggac tgtggatcgg aaccagaccg

gt gcat acgt cccagctta aat aaaaeratefOsemgacadgsé9 2- 2anended sequence |i st
<2102 <Z¥1> 69 <212> DNA <213> Artificial sequence of constructing
nutaﬁ phgsm d pBHC- Por A2, 31-51 <400> 20 gcctgtctta tattttattt

aagach gpgascti Al geRGeqa@icet gotdod s eaaitt oqaagadi dncptigadcmc-rora2, 3'-5"

<400> 20
gcctgtctta tattttattt aagactggga cgtatgcacc ggtctggttc cgatccacag 60
tccctgacc 69
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