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 donain of biology and nedicine, and especially
relates to a novel antibiotic conprising an antibody mnetic, its

pr epar atT X T TCi

other antibiotics were brought int§&pseifidati8Aa4, D pl ococcus neningitides,
and other |ife-threatening pathogenic bacteria such as Staphyl ococcus
aureus, Streptococcus pneunoni ae, Pseudononas aerugi nosa, and Nei sseria
meni ngi tidis have acquired drug resistance. According to relative reports
publ i shed by United States Disease Control Center (CDC) in recent l1lbyears,
t hese antAm@Vebanmﬁb@i@eom_;?ﬁlsm an asgilsbdpahiinrités speepat#iohymiothbdsor
20 years. The present antibiotics Kill pathogenic bacteria by restraining
synthesis of cell wall, restraininﬁdgr interferkng the pathway of bacteri al
nucl eic acid and protein net abol i €hal} %;ﬁ? s. However, these

anti biosis methods are nore likely to lead to drug resistance resulted by
bact®eri a mutation. 20 Therefore scientists are dedicated to devel op novel
ant i bi ot.i aratively promsing directions is to imtate

t he inﬁgkﬁiz?Fﬁﬁﬂgﬁggﬁgqﬁgﬁﬁannng honogeneous het erol ogous strains so as to
devel o 0 at i .hi:-of i t ; r, of terlal d

i v oct | BEf BB bEEned & BRI Bt DITETorl mBAGHE, oY QA 10 o 0
t ypi calpyprsidtiiticl onprikindGn Ghti &KL Blhdlc ¥t9gﬂeﬁa@ﬁ§1{ RlcBbdb¥nduses Mered?ol i Ci N.
One of which is Colicin Fa, found in 1952 by Jacob. After efforts of
generations, 25 the transnenbrane spatial structure of Colicin Ia when ion
channel s open as well as shut on the artificial |ipide binolecular film
(QU etRRLATRRJART t r ansnmenbr ane nmovenent associated with Colicin |a channe
gating. J. Gen. Physiology, 107: 313-328 (1996)) was disclosed in 1996.

Thi s estibgs Pepeilin andgyteqriaptbiofigy Wererusoshs info uugg iIngirtgRintecosaies peipaltidesy and
novel an$ibiq1ics on nnle%ylan Igv%l. As. nmention % above, colicinis a
kind of°idede{RRAEHEANBRANGRHi BRI A oHER, BButraRIIGESHE CHILT I ERR Y
act on o] I trai ; t ] i

the ol BIRPEA kI ELR ORI RE Bpudly M h O R e R AL EY s hce.

bact er !@cco?cﬁﬁé o re@aﬂ‘\jer}gp&fts ﬁ,lﬁg%hm By @inke@dtatbd NkeR @&ﬁr&@e@ﬁer@mﬁﬂere@%lt

bacteria, mtochondria or c ropl ast, allows bigger nolecules to pass
t hrigughiealRothest @ltibtidasvoaldbedilely oMb EBR Al &lebycondpleiean 10nEd20gehisgh | evel
expressi on of nonocl onal antibody in host cells. It should be an ideal
devel opnment direction for antibody research, if we can design an anti body
mmetic wth better recq?nizing_ability to change the taqgetin of the
col i ci nthetyresest arfitioiecsdntl ipsdagerdp dagtetia by sestigbring synshessuafegell rregiragfing or
bacteri.a as .the antetype.of the ant|bod imetic. 10 SUMVARY OF THE
T NVENTIIG 767 016 BRUMEAN RGOSR MBI Hrfcid AP Bradeit i i prnhegisy Hopenesy
in the art, t.he present inventi.gn ovides .a novel antibjofjc., Its :
ant | bed P ianf BRI R s e s BENGL 5 B g B ROt bf wtrp motation.
antjybi ey iQs | ! ' Mistds, BhdOf HRSIoH ARG elyesthd
At aiteiFore ufRphls e B3 BEL QLG R ARG, ShlSa RS ARG by
gnt ![ bi Qfidestiomslik 1 Bhitel fle iARE-KRIing) HIBRarESh lafhonh ®Bmiokekdolis BRI SIRMS Rirkins so as
acteri a.

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 Ia 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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A novel antibiotic conprising an antibody mnetic and a colicin, or
conprising an antibody m netic and a channel -form ng domain of a colicin,
20 the antibody mnetic covalently bonded to the carboxyl end of the

pol ypeptide of the colicin or the channel-form ng domain of the colicin,
wherein"The colicin IS Selected Troma. group consisring of-cottcim B 14,
b, A A mentigped ahavesealigimsia kisdypfAdsabioncchsane] pyibirtiganceds)s fuisyikhtypausolicin
conpl ementarity determning .regions ( VHCDR1 and, VLCDR.t hr h a.
Coghat eT S i 2 Do O iy OB ST R eG4, GG g cofiin so
i Munog ] r pofr: J 1

bact or (i ey RisTEBEG bF ik ohRiRGRAEE A BRIEL PN 3t port BP0 on
menbr ange AfutdlehBaBrdnd SEPARG AL Iith6RAAS or IRWRER! M1dWAE bl JTEL RRAQRK oM pass
consi st of two coval ent bonded pol ypeptides wth PUBMED Accession 2VPA Jl
and PUBMERgAC Pogiai Q8o 2MEAa LhighevhipiiRimbgbhieitg Ohdd icBn | iBdhq®. hidhPRREI @Rpression of
nol ecul e, conprising an antibody mnetic and a colicin, 5 or conprising an
ant i bodyonoaletal entawdy an bbsceldd. 1tf shonidrig adddenl deaflonan diredtivn fohantéotly besdyrch,
m metic covalent|y bonded to _the carboxyl end of the polypeptide of the

col i ci nif§re eanelesighmaantibedninigetiorrith heddr reerenizdng ahility tarrbpeganthe hergeting ef the
is selected froma group consisting of colicin El, la, Ib, A B, N wherein
sai d- arflBBagY g e aa‘@?%’@; W@?lagar BRI Piyet WéméEﬁﬁ*p(PfJet?ﬁSF?Flér%Sttbﬂ antetype of
det er m ni.ng..regi ons_.(CDRs), VHCDRI and VLCDR3 through a cognate franmework
10 regitgﬁawgé@mgpgan i mrunogl obul i n; wherein the inmunogl obulin

spegj fically recognizes bacteriumporins. One of the foresaid peptide

nol ecul es, its amno acid sequence set forth in SEQ ID NO 6. 15A nucleic
aci d nepmerRFCRIHFINYENTENOf foresai d peptide nol ecul es. Wierein the
nucleic acid nolecule with nucl eotide sequence set forth in SEQID NO 5. A
r econbi Teaonerqings thic dibo ot knicdl nig featsyandneakef upf ©defsddrttyrin cheeare, the pksemligeutios .
20 A preparation nethod of any one of foresaid novel antibiotics, one of

f or esaimdoyidesowrpyd rntipiois ntel eniibacteriahsfibtt sdh thausmndrfolappressivenig yearerpguland
the novel_ antihiotic is separated and purified from expressed pol ypepti de.
25Any GHEPIOFICS. dPussiqiits RS acHAR MSChANiEs, drusdesitance resyiied Hymakation gar bpidhy be
nmedi_.cangent.. erein the antibacterial .medic nt.is used.for Killi o
Nt 55 oPedirs i bb et o Tiizo At e PRUMRELRAT B, bird aiRE duRaa sy i it kit
met hi cil b B=r:esl t Staphyl ococcus aureus or multidrug-resistance
Pseudor#ghﬂg elglg%c;t%ﬁ%sa.. 30 The novel antibiotics of this invention are
based on the foundation of colicin's characteristic of formng ion

channel s on the target pathogen nenbrane, which causes the pathogen to | eak
out it <A conrl emibiatidcdhhtisingdh dndibgey hitietd dndcd evlRid, S an anti body m netic

wi th sonme domai ns of an i mrunogl obulin specifically recognizing porin

pr ot ei vr opmprasige tn patibvdy emimelih end achioel forinieg dendowpeicelksing wo

conplenentarity determ ni n% regions (CDRs), VHCDRi and VLCDR3, and a
coghat ghe 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 VLCDR through a cognate framework
region (VyFR;) 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 2MPA_H and PUBMED Accession 2MPA_L.



5 framework region (VHFR2) of an inmunogl obulin; the three regions
covalently forma linear peptide nol ecule as VHCDR1- VHFR2- VLCDR3 from am no
end to carboxyl end. It is well known that the active regions of an

i mrunogl obulin for recognition reaction are called conpl enentary
determning region that nas onty apout Severat to a JOZem of —am o actus:
The antibody mnetic in the novel antibiotic, conpared wwth a nature

ant i bod‘yv nol.ecul e..aor .any present artificial 10 reconstructed anti body such
as seFvVAREFIEDS cOligia lgf?al | er nol ecul ar wei ght, nicer tissue penetration and
sinpler structure without nost parts of franme structure and Fc fragnent of
a nature antibody. So it is be able to reduce i munoreaction in patients
and _easi lkp@d HERA) dofiipis@haAEsky MirkdIR AAYSogAL i i otic to infected
tissues and i1dentifies the pathogenic ]bact eria. In clinical application,

t he snovel coafpirisiigQiniaatibsdydhinggiced taehamdianen@liothhia dfargitinpat hogeni c
bacteria by antibody m netic contai ned, 15 and the colicin contained forns
i on chahaehtbaly miactiercoealeyttyobmentbd antheahritolvgl é¢mlrqfehe palgpatida ofinet daliclsortthe
target bacteria by leading to |eak-out of its cytoplasm The antibacteri al
abi I i t ychepnalHernypg dlomain plbihetcobicial wbegpptheeslicio ibaeleeted dions areapupscansistinglolig
resi st ance, r?e retfog ition sites, are unique antigenic, properties on,
bact er i Wy ada TBnds ndt Nohewih saldn dyy e hsie, yisddadn gy nBsire two

antibiotic.is safe for human.. Co d her. (4 otics that easil
cause el deBm I Do TERRSE MRl o B Preafehia et fmelork
pathRogeni:c..b i a,enQt 21N . LNy acty .
D ety Ban AL S A S BRI TRt el 1R Blop Ak BAAN, recopnizet o
cel | | aakieAgmidrinkhe cytoplasmto die. The antibody mnetic 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

requi r dsnepdrtherfosesaBl pentide owlecnkesdtprintino acidist@entoset futlposEQIDRNObI ng t he
pat hogeni ¢ bacteria. The novel antibiotics identify the sites of porin on
t he nenbrane of bacteria, but the colicin of the novel antibiotic binds on
ot ggr s'teﬁ .and .forns_ion Fihannel s tp.make th? bac?ﬁer' ato leak out to die.
The act’t BIFIEF peid myleculpencofing sgy ope osfpresiid nepfife golictihact eria is not
likely to acquire drug resistance to the novel antibiotic by nutating,

evol uting, throw ng away or changing the structure of porin which is
necessayiertAlthSRRYEY h¥idmol EGEOHsh Bl clbtiddVe§udidY SALLME irPQEQGIBtNgFShe novel
antibiotic has many variants due to the diversity of porin on bacterium
surface and the diversity of the inmunogl obulin recognizing the porins.
Since the neningitis caused by Neisseria neningitidis severe threatens

i nf ant $\ wpembinahidasmids medining ahh endofifpresesi mickncacidmoNsivkser i a
meningitidis to comon nedicine is very serious. The dosage is 5 higher
and%hi gher in order to inhibit the bacteria efficiently, which seriously
endangflar/s t he healt her ef ore,, on.the basi f oresai d

f patients. S 0 .
i nvent BT@GWPBBthtF;OE rﬁfgarryn%ﬁtqfo respide NP YR} eHHIGFOtiCE BR 1Of J%feéaldamombmant

obtain ny.anti ietic of an antibody which .specific for the.

por i n Reg P LadRred o i Fefndh SRt RS TARES sbh S Pifies,
had anf&ﬁp%ésgﬁ) Kide 2ZMPA_H at PubMed Home. The |ight chain peptide had
an accessi on nunber:” 2MPA L at PubMed 10 Hone. The anti body mnetic, of

whi ch the am no acid sequence set forth in Seq ID No.2, was connected on
the Ctermnus of the Colicin la's peptide to constitute a novel antibiotic
PMZ AVAnwionb ofifiresaiducdve] srethikgivs @sakfor poaphting antBadtetibl dediGamds. sur vi val

curve of mce shown in Fig.7, the survival rate of the mce injected with
fatal dose of Neisseria neningitides in PMC-AML group was 90% in 8 days. It
showed_t hat, the antibacterial activity and protective effect in vivo of the
novel iRt i 1BF otaniagipreal s uedicpenty” ur Pt FSr nkillingnt Nsisserie s manérgitds,
penicillin and bact eri ci dal

tamgin. Meanwhil e tive t
01 1 oot e SRR B oe e i ekl ABCH BT CEREoNePRYPGIoEh o (o)
f PMG i.di jcillin for Nei i ingitidis. As sh
'n Fi g Bl e R AR AR AL O L ovel ¢ cof tazi dme was 3. 02nMl

angh anpicillin was 1.35nMl. This result indicated that the bactericidal
ability of PMC-AML is significantly nore 20 powerful than antibiotics

cur r enThey noiee dintibiotic ) OF it lim@niieh J&Ebasdd BNMHB Fotihdbition JfMtoPEBRSE Bharhd ISR &M,
sone experinents were set to test the bactericidal effect of the novel

anti biotic PMC-AML on ot her pathogens with serious drug-resistance. The
result showed the PMC-AML had extrenel y,stronger antibacterial ability on
mul ti-drug resistant Pseudononas aerugi hosa, 25 vanconyci n-resi stant

p— . S rr o .. ~ o




5expression vector to construct reconbinant plasm ds, which express fusion
protein in host cell. The novel antibiotic protein is isolated from
expressed fusion protein. According to degeneracy of nucl eotide codons, the
nucl eoti de sencoding antibiotic of the invention is adjustable. One of

skill iTmthe art_woul o be apfe to_adjust e nuci eotTUe _Sequerice acTor ur 1y
to the PoREEgiopshpelsppthertageepathogeRaneinbiaadtwhieh egtsenthepathagay taydeak patt its
encoded | ypept i,de .has no change, the nucl eotjde sequences are sti]l i

t he sco?fgl? "P’ﬁv@’ﬁt iT\t}’& EORLRRt Stglm‘{rﬁilé Ah\PeHbqdyn mi gwﬁtgemepqlﬁ)mna:ofl%m
DRAW N i the str.ucture of reconbi nan | asi d_conpri sin
the geraprosibifs dpSamEy SoeHERIHE By Bt Ptoef e RERY, h e
as PBHG IR ¢ SRRk ililerdisROBRTTVIRIDI, RANADHR S, 41 t
Cterm rﬁgﬂrofs e:Vo(i ?Oéli:{éll I 211%9%{ lt.éﬁlféu én?ﬁ%maglqg sesglueane loéP1 ?ﬂLe ant’iattr)xoglycognae

m et i Cfrarffiew@rk fe@ldnh(VIFIEe Gl 4 Naménoglobulinki tHe %hx%@@é@i_oh@%p%léﬁigi wireh af [ifdae

reconbi nant plasmd conprising the gene of antibody mnetic and 20 gene of
Col i ci npeptide neile@uteed VgCHRA &V RS VpBBR3 ResrA2mino end Thearipegl ead Tofs welt khosy
mmetic is linked to the Gtermnus of |a's peptide, and the amno acid
sequendbatothe tagtivamgionedyl e mremugogebulinofor re¢agnSimg telxtidy. ake daHed hemaletichtady
mmetic, a VYHCDR1 and a reversed VLCDR3 are connected through a cognate

f r amewdleTREY N FP%‘VI—&RQB‘@S pey-pbpus seyergde pglogen phamggmstdsuths aibedy onactieve |
anti biaqtic. In.which, T and R,are signal .recognitign domains on the. .
N ter m it ! ERBIOs T ompat ain n AR GPHPAG, TROSTHERPBY dReY BOFRG!
capabl } NG ! i = her o pus 2 L.Cl:
o e A € AR SECPIEEF and Fofflnat g holce DA e 08 pledeRL]

for i nhinBistrhpler @Ricturé Witbut st PANESE Rhé RRlkre afdVE: ANEmER Hia060 ﬁﬁ’t‘i{%dP/. So

intracel lularis. In the curve, fromleft to right shows the contro

5t i g/ miit Anfi ahild td redudninifhukdyEacidR in Patidngy aild EMTDy Allkes L6lign /cBhtafVE AME novel
The horizontal ordinate shows growh tine of bacteria, the unit is hours;
t he | oragtibietic talnfentell tissties aldadentdiss itheapatitteesictbacefiat Ineclingat appiliwatien ithernat]
600 nm indicating the quantity of bacteria growth. 5Fig.5 shows the

i ni mufipielie it drsptedda cambrang onthe sarget nathpeeyic bectetie by gddbodyrnintistdostained,
tested b ar. diluti.on t had. The pl ates shows. the C of the drugs
to Tl Y DDl PR Bt doshenelzam fiol Guey B NESE of Hinddtesh PR O
the M G..of (Nl : t m..(B f.levoll oxaci n . was 8
L M St AT pPRRR ot Phb el e SLabLEYRLRAF R R B,
M C of ;RMzofMhiWeshpBed & botéridll s’[ralﬂfsgwﬁh %ﬂﬁ@'“?es{s%c&o!'P@Fég%%?ti?ﬁQﬁéé Qi%nﬁni&fxe

m ni mum i nhi bitory concentration of the novel anti bi ot IS Inventron

Wi t h t gt gmaTpiipyrties od sudtdrill Oirfes, bl AGT bl lohMunesi StteRbmBapN BeatRB
aurets 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



(ATCC BAA-42), vanconycin-resistant Enterococcus faecalis (ATCC 700802),

mul ti-drug resistant 15 Pseudononas aerugi nosa (i sol ated by West China
Hospital, No.13578) and Nesseria neningitidis (No.29332 of bacteria
Preservation Center in China) . In which, the |ongitudinal ordinate shows
m ni mum i nhi DT tory concentrati on (nNNot ), A SNOWS UNe result of NesserTa
meni ngi B9"HS: (1) PMC-AML, M C = 0.11 nMdl, (2) ceftazidine, MC = 3.02
nMol, (3) anpicillin, MC = 1.35 nMl; 20B shows the result of

vancomyci n-resi stant Enterococcus faecalis (1) PMC-AML, MC = 0.23 nMl,

(2) vang i . = . ( . LGl I =40 .78:n )
Showes T HavY e it OfReridnthu AIRYS sl b, BB W' et
PVC: AMigc MeG, = ‘ F e : -
2 2405 W, B8Ol ) by bR E0BL l, neoblln
Pseusdontiples aaé hipdiensader(td inttMotf\actedid eMidiefilydWhMalseribidly bRMakdro¥RUiAlth of
M C=43.2 nMol, (3) ceftazidine, M C=29.3 nMol, (4) gentamcin, M C>889.4
n\Wbl . Riagiemmtss Rbevstoser on viad basis wé fofeseidmpaenth@ncafceptnbf hit iiovengibhe diel ueentbr
the novel antibiotic, the wild-type colicin and the polypeptide .
ant i - Straptpiracied aad oblained gn @nghqc{ys@unetw dhinrratipadye whicha| waospedifie g§83ée posin A

met hicill|n-resistant Staphylococcus, aureus (ATCC BAA-42) )
vancompéJi &Q’f%?ias’[”é’ﬁflg ’Eﬁl’se ﬁhé‘ﬁ RERUE chélé‘c%ﬁﬁt‘ge (OKA apoadn ,zi?d SRRCEEIStaN. pymbet:
resist u asAaerugin i sol at.ed, by West Chi na Hospi tal

o 135 AP AT HERINRE B G FhAREE b e RFER B e el A<R R R o gt PbMead
congent i : ot . ] i n- St

Enter ocoani faa iy mimgficy pERAIED 0 Bnlifs el el BREPTXAL Y SEEID0E2. it
= 0. 91nWbhectdd2n theeC -YrhiindsYdPehLCobiigih Na’k PeptdeGodnSkudMhove( 3ntididle PME-AMC
= 0. 23 nMol; B shows the result for nmethicillin-resistant

St aphylvatdoeoine @id sugsendelspt fonth ipdAeydOPND de AS sarvival Suaehyfl mice shaisn aUFRUE the
M C = 0. 06nMl, §2) the wild-type Colicin la, MC =0.23 nWl, (3) PMC-AM |,
M C = GuDgvahkae of the mige shesigd whb fatelsdase of deissania metringjtidessindtNMAeaM1 group was
Pseudog%n S aeruginosa : r&ﬁ t he ,gol ypepti.de anti-Staphyl ococcus aureus,

M C = 00ga misieys: (bshavrd et theappgacegial @ptivifyaandypiotestvo eifpgign viyspl the novel
PMC. AML, M.C50. 23 nMbl . 10 Fig.8 sho survival curyes, which.were the.
redal ¢ BHOPRCTS sTsbH shereet Sirmueh ShDo RS sk Pheatsitie g bspbudh Sarmenle o

i nfect I gt Ll i i zont-al _or gl ho t he
| oot EinfiBE AT 1A HIERORLE Lol Tl B0 BP0 St
ani mal (HuCWand) -of DMPVMAMEefi i difRNatBSmBRNEATHL Misscrla Rl pariPel Gidvd
4) 15Con. was bl ank control. The injection concentration of "all test drugs
is by Fih6ny/thg MUr wgus oNBMINAM NS ©.1$nMB|, @bfidzidi VR VBN 12 dhen i eI BN AL N
is further illustrated by the foll ow ng enbodi nents as well as the

dr awi ndgs3SnMol. This result indicated that the bactericidal ability of PMC-AM]1 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-AMI on other pathogens with serious drug-resistance. The result showed the PMC-AM1 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-AMI 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



Enbodi ment 1: Construction of plasm ds expressing the novel antibiotics and
preparation of the novel antibiotics 25 The original plasmd was
pSELECTTm 1 plasm d (8.3kb) with genes of Colicin la and i mmunity protein.
By Doubl e Strands A igo nucl eotide Point Miutation Technol ogy (Qui ckChangeTM
Kit, StTafegene corpojatjon) the gene _encodi ng tNe antipody T metic. Set.
forth i E@E%% PR iglise PSSLARBIOBaT HEMETOYAL YANEORY SRTRUStARY HUp9spequs iagsalis or

Colicin_la.gene. .Two teconbi nant plasm ds, herein referred to as pBHC Por A
1 and p@ﬁ%-“g@‘r“ﬂfsﬁtﬁ%maﬁ%% qf%c.”fag% Fig. 2, were constructed, which 30 were
used to prepare the novel antibiotics. The reconbi nant plasm ds were
respectively transfected into E coli BL-21 engineering bacteriumto express
the novehe adibRidt deglencd endBdldd | i CEOLHNBY ; e
manual of Strat egeng Qui ck Cha%gﬁg?e?gaggggfge%@%@gggﬁggg&éfcg;gg?é tggtthg
#2005 189xpraSion VectBoiodonBli@lré@mbiLae pRBidashRherpfed igfon Rblens: hoalddll. 10X
buffer 2[1,1 (IOng) original plasmd pSELECTTm1 with genes of Colicin la
and i nmeoviet gntypi@icgiroteinlis 28 Aed fréh2Eprysedrfusibn praadins' - 3' ol i go nucl eot i de
primer (refer to below oligo nucleotide prinmer) 51.25[11 (125ng) artificial
3'-5" oligo nucleotide prinmer (refer to below oligo nucleotide prinmer) 1111

dNTP 50[ 1.1 .de-iqnized water 1111 Pfu (The apove drugs were all freagents in
Che. modhGiardiRg o ehiey Bl Sleiociioe sprohs haduclat s Ginbarnone ok §egmipann

Lifi. i . i.th Lifi. i iti foll .
denat ur'sbSR RuP LPREF S i Dol Be R b IR RGP e RBed o Rind Wt
at BB8C {RI clid’ PreMERS toltR AhdYotild &Msl!l.el?s lofie a% ﬁ?é Jaric%??rf Bg&ggﬁtﬁ?o}ﬁpgk é:gl@;xz%e,

incorporated to digest parent DNA chain(3/C

was pl aﬁ@du@ébtid@%ec?ndcésﬂ@élgtﬂl Bth¥kddpe 20 thlveMlide BndeptermmelRphtiGel | s for 30
m nutes, heat shock at 42C for 45 seconds, and then taken into ice for 2
m nutes; 154. 0.5m NZY cul ture nedi um was added, the bacteria solution

(react S Qﬁ{ﬁx, cells fromconpetent cells) was
shakenafgaifhE%leaﬁgrﬁnI%rnIm@Eﬁ%@ oﬁ?;gst hen 50-100 ttl reactant was taken
out to Higanhoos thedirwtue! ¢t @c¢rhBnaml pladreidn@epHEing the dee agantiBedy Bdhetlc ghdrl
anpicillin, at 37C over ni 5. The bacteria was picked out after

ni ght);

cul i vﬁepﬁ@f@Bhfﬂ%r%§?fe¥r%tog'!eé%lﬁiaﬂpﬁﬁ§'5%§tlr acted and sequenced 20to
ascertain 1 : : i.Qn. .at e i I
on ice andTlirlengﬂglg? (Labgqgvlé? {ﬁmfgwﬁgéftﬁgﬁl S%d (t:%?rlpg;?éénq%@%sl ?fs%%?mggr#@ip gs?,ﬁﬁ&g
heat shocksequend@ Gf theran8Bodyenoned:,is setdotthanSqe AxEd.2on ice for 2 mnutes. 160
pd SCC cul ture medi um was added; bacteria was shaken at 220 rpm 37C for 1
hour and taken out to plank 25 on nediumplate (LB culture mediumwith 1%
agar, 36d.3gh&s BRRGGEUE 86 thetecdhibitMl pla¥iald %ﬁﬁﬁlg?ﬁlg%t‘:ﬂé o BBEH P RBmetic and
colonies are picked out for largely reproducing; . The bacteria was
| afel weneph Golisde b, refeigedi@Lherin gupBHLePorédd@i um at 250 rpm 30C for 3-4
hours, and rned.to.4 t 250 rpmfor. 0. Bhaours and then cool.ed tao, 37E.at
250 rpm for .58 gy of aég) O%P{én%eéllcl16?"&%%%%#?%‘%% 4 FRIdg G dhe amingy
m nut escidagiduéenomes sitbpandsaindtic &0-3AR Al S@f IDMIUD K itke agiisbdyuiiBétic, a
fluid g})H 9.0, with 2nM EDTA) at 4C. After being added in 50ttg PVSF the
t hal | us/rhdR bpnd agapisedVedDRS arccommgetod thspugh atemnets fameewelssegion (MR mes
with 2-3 mnutes interval for maintaining the tenperature of the bacteria
solution. The cracked thallus was

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-AMI1 to
Diplococcus intracellularis.
In the curve, from left to right shows the control, Spg/ml Ampicillin, Sug/ml PMC-AM2,
Sug/ml PMC-AM1, 10pug /ml PMC-AMI.



hi gh- speed centrifugated at 4C, 75,0009 for 90 m nutes. The 5,000,000 unit
streptonmycin sulfate was added into the supernatant to deposit DNA (stiring
at 4C for 1 hour). After centrifugated at 10000g, 4C for 10 mi nutes, the
supernatant was | oaded in bag filter of 15,000 nol ecul ar wei ght and

di al ysed DyhdHeri@bntal oFRARO ShGwAGtAVRUIHE o TdableHa OB uli G ho @, he: lohPeinal
centrifugated again at 510000g , 4C for 10 m nutes. The supernat ant S

| oaded omingid shows eptier dgesiyoifunmbackirarmediam aCKI9 om, éxdidating ¢heoplantity ofebgcteria
washed t horoughly and the novel antibiotic was eluted by 0.3 M NaCl+50 niV
boric a%rloﬁn}buffer fluid. Corresponding to the above two kinds of

reconbi nant plasmd, the novel antibiotics were nanmed PMC-AML --1:1 PMC- AMR2
of which the am no acid sequences were set forth in Seq ID No.6 and Seq ID
No. & r eigécthows|the niginTive inkiltiitona sorcepaptidndealah 4MICooafthe giomgl @itibidiie tested by
peptides of .the first conplenentarity determ ning domain in variable region
of the H&HATUERRMEMOdhe peptide of the second frame region of the heavy
chain and trhepReRthdes afe 1€ ortid &ku@?%ﬁﬁ?&%@%ﬁ%aﬁ@%@&éiﬂ%ﬂ&g &ﬁ@s Phdlal Bon

vari able region of the Iight chain. Its amno acid sequence was
in Seq W& ManlkcorTied, (AYRheviH Caofpefinzidincivas ho ng% ndo My the IMIE of levbifoxmeint wakes

of the firs I ntarity. determning d in,i riahble region t he
neavy otied Bt ERIRIEIT PhEbuENELEERET et ate maginnt1oF f RUC AT RZARl el

t hejopepid aal.of reversed third conplenmentarity determ ning donain in
variable region of the light chain. Its am no acid sequence was set forth
in Seq ID No.4. 20 The PMC-AM2 was constructed as a control of the PMC- AML
for testing the activity of the novel antibiotics of present invention when
t he dorEgbshowsiesiongpatibun apeiibmentyominkhim inEbiory ebneatredon of We hbes antibiotic
order. . .The artificial oligo nucleotide sequences for preparing above
two nutadtthisanyshtiemivdd the sgramonlyeuspd astaieticssto fradthigittin-Besistit S(@RGot@cNOn@eus
gcg aat a ttc tgg ggt att TCT TAT TGG CTG CAT TGG ATT AAA CAG taa ata aaa
t at aadAQg% B3A-8D). yancprypeinppsipientilgyyerococcug fuecqlin (AdGC 2908020, imylidreg esistpat

Do Tip e ot g aet T NeaG Kok Hasbt koAl Bricr e kst
3 S : 4 DyNO. 12 ttt tat
ra Too B N B A Bl I ) 071 () 0 ccd atg ca coa 5 -3

( SEQ I D NQnkicl9thCRAg iRt bedih48 sRves 98Amt&infabftodConbSiga66 (RIS CCG AGA
ACC taa ata aaa tat aag aca ggc 3' -5 (SEQ ID NO 14) 5 gee tgt ctt "ata ttt

tat tta GH sHé&Vs GSeeURGCIAUS &laImésfAeiGdi(AEPMCeaMIaMICCa0 daaMAEE(29 teftatdEme,
pBHC-PorA 2 5° -3 (SEQ ID NO 15) gcg aat aag ttc tgg ggt att TCT TAT TGG
CTG CAMIGS3APMMANJAGHcHinaMHCaab3daMaag aca ggc 10 3' -5 (SEQ I D NO. 16)

20 B shows 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 shows the result for methicillin-resistant Staphylococcus aureus:(1) PMC-AM1, MIC = 0.06
nMol, (2) ampicillin, MIC = 21.55 nMol, (3) oxacillin, MIC =14.1 nMol;
D shows the result for multi-drug resistant Pseudomonas aeruginosa: (1) PMC-AMI1,
25 MIC=0.91nMol, (2) levofloxacin, MIC=43.2 nMol, (3) ceftazidime, MIC=29.3 nMol, (4)
gentamicin, MIC>889.4 nMol.

Fig.7 shows survival curve of comparison of inhibition effective of the novel antibiotic, the
wild-type colicin and the polypeptide anti-Staphylococcal aureus disclosed in China patent ZL
30 01128836.1 on methicillin-resistant Staphylococcus aureus (ATCC BAA-42), vancomycin-resistant
Enterococcus faecalis (ATCC 700802), and multi-drug resistant Pseudomonas aeruginosa (isolated

by West China Hospital, No.13578).

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



gee tgt ctt ata ttt tat tta CIG TTT AAT CCA ATG CAG CCA ATA AGA aat ace cca
gaa ctt att cgc 5 -3 (SEQID NO 17) tgg ctg cat tgg att aaa cag AGA CCT
GGT CAG GGA CTG TGG ATC GGA taa ata aaa tat aag aca ggc 15 3' -5 (SEQID
NO. 18) gee tgt ctt ata ttt tat tta TCC GAT CCA CAG TCC CTG ACC AGG TCT ctg
ttt aat cca ah@v§ aBe GBI for 9: RN CLONT

ACC AGA COG GTG Lol SERIS for Tancomein fesant Doy B JaRalint H) 85 Bolyperide
( SEQ | DuNeS2phylemscasgeurens, MiCGa=tQ.91nMol, {2)ahAGAdaY® CalicioGa, MIG €Nl GRBLTG)

GGT tee t ctg ace. Enbodinment 2: Inhibiting effect of the
novel aﬁmﬁﬁfc@% T\Igggé’ﬁ\g%l meningitidis . 25The bacteria was strain No.

29332 Ne . NS SE . . ‘ . .
i erol i ter g (oY T ARl MeuBRh Rl Rl SRR R s TG o R perbiF,
bl ocd- cémvicStphdoameciisumréxso Mgl nitn@sBloty(Naké welkittype ColididAapMICY0. 2naMBOwy

NadCl , 3% gg K2HPO4A and 0.5-0.8 ml off fiber rabbit blood). Five groups were
pr epar ed. Thllei ME @986&1\/&%- control was added 0.3 M NaCl + 50 nM boric

acid buffe ' i.e.. blank .nreservative fluid for the nov ntiQioti.q,
by +he- 30" Sttt e tas Ry AR BYE R Bhis BetudbleBri s ha b Hicnetisin
gr oups)antiPRapmilddoctussagdensmanas= addeMon (2ee SARPHHe Wolivi Y MIttl o1 nMUIE3)
novel antibiotic PMC-AML was added in the third group by 51.tg/nl. The
novel amCofMLMIGR2AMokas added in the forth group by 5p.g/m . The novel
antjgbi otic PMC-AML was added in the fifth group by 1011g/m . Reactant
liquid of the above five groups were respectively put into 100nil coni cal

fl ask, g8 sbaws sueivahtur3TC wiychi2@6rephe rek0DOF in Civb teupainsalt ot demorvebas il ce do

per hour and added onto, 96-pore ELI SA plate for neasuring bacterial
t ur bi diR§® Sﬂngﬁgléf’]fgﬁﬁﬂg%&éfséfm(wggﬂ IS-col or comparison. The

bact er i1g- g : e terio; ' '
of 1 he meuu E SR OV b AIRRRACRIcEE BE TonERhAh Sl SRS
Nesser ithe membagift andingl aovivel. aNPMOGANIESLY Siieds RyniMiciAM) PIENDBOL p@Ril3; 4)
Cont ra?é experinent of the mninmuminhibitory concentration of the nove_f
ant'Pbi dt9% "an&lank cratrolahbs Biestior sorgenitatian ofgHLigstrdrugssis dtl . Paglia ddrvassveight/
aer ugi NRSRe’s Widest i ng the mnimuminhibitory concentration ( MC) of the
novel antibioti© by the agar dilution nmethod. The bacteria were inocul ated
on the surface of agar plate containing different concentrations of drugs
by nul ti,pgj J | ate instrunent (Deneley A400). The bacteria
concen%ﬁpﬁhmr point was 105 CFU m . After incubated at 37C for 18-24
hours, the result can 15be observed. The | east concentration of drugs in
the plating mediumw thout bacteria growth was M ni mum | nhibitory
CoAeenthhatnvsntipnisdprthdr itlirathdihy the fallevisgnbbdioteetsiaa welbasehe drenimds. st rai n
was nmul ti-drug resistant Pseudonobnas aerugi nosa which was a clinical

i solated strain (isolated by West China Hospital, No.13578) using MH nedium
(per 16QbdaRet: al: NCHAkstRRRGY B pheRidsCedpk@tihg the Al GRAGINCAGAA pfYIRAbY SRR

150nmg sol uble starch and 1. 79 agar)
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 pBHC-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



As the result showed in Fig.5, the MC of the novel antibiotic (D) PMC-AML
on nulti-drug resistant Pseudononas aeruginosa was 8 tg/m, ceftazidine (A
was 16 jig/m, levofloxacin (B) was 8 tg/m, and gentamicin (C) was greater
than 512 jig/m. If in terms of nolecular weight 25 standard, the M C of
PMC- AML T as _aer ugi nosa was 0. Z3 niot,
ceftazi ém%ﬁth%%ggaﬂ%ﬁggafée@%? ?g{)}ggl n was 43.2 nMl, and

gent am ﬁmlrﬂ(O(X)bu@&s greater than 890 nMWol, i.e. the anti bacterial effect of
PMC- AML on nmul ti-drug resistant udormnas aerugi nosa was stronger

127- 3808h(] g opigial %éw@mséihﬁé?fﬁﬁbmthcgﬁm of Cotigingersnd imeiunity soteinbodi ment
4. Cont fat by V, t ween, t he
novel anieT b GrD el 33, MR RRGE RS (PRL Iffeidhs bled b ARPRRIRER,

mi niSrun .2§ddi (b2 Ingy) yrtifeiat 816 alidoomuclecoMiCplimef (réfoetatiel ofipd hiddlestide ;mendrhe
agar di {jﬂ[dllg}ﬁﬁ’ met hod. The bacteria were inocul ated on the surface of agar
plate c Ing different concentrations of drugs by multipoint inocul ate
i nst runempl 46 RaRElEYatH400) . The bacteria concentration per point was
105CFU M. After incubated at 370 for 18-24 hours, the result can be

obser velil Pfine | east concentratl on of drugs in the plating rredi um wi t hout

bact eri wt h, was M ni.mum | i tor centration , (MC he dr

t he sai (ﬁ‘h%g@ & qrugs wereall dpaesa t"é estf]?(ﬁ?aﬁgqvﬁcg PRI g e and dtgflﬁ’ﬁltzeéjwater)

Ps elodonnPCR aapliGiation &va)é’?ir@&éedl&l Witk kg fida BOK a&&ﬁh&isra@lf&lc(w S&ha{h%z@xt 95

West Chi na Hospital, 3578) using IH nmedi um (Per 100nil cont ai ni ng 500ny

beef exEr ém35z§n@bnﬂs Tcﬁlgeaials &3 @ il Sqwhdel axtatdest 68 6D fgr Ebimirbites, sitalycli), cycles.
1.79_ge] o;lg ’:gl cillin-resistant Staphyl ococcus aureus ;ATCC BAA-42)

usi ng Bwm! GF‘E%“G éfre @%Wawce&ﬂr%zp%mélgeg RAHIING, choigg’ Gedbi; Ip@m@qsuon

0.1g 4l 2PO4 I vanco Si st

Entero ogcg%gw }g (&ﬁ‘i&l‘? )WILES% )?ﬁg%%ﬁ) LR %%@épsénmu & heat
meni ngishbeki & 40ND. f39$§2ec@hdsBaﬁdefeh@a@ﬁ%&eﬁeeafof%ﬂ;&e&er in China) using the
same medi um used in the enbodi nent 2 (in addition added Col unbi a bl ood agar

basé 3. @Q)SmlﬂSZYheltulesud:chumhmmddcd I%hcgbzﬁ;terth sihaivad ré¢domnt ebstkp 3 of . Measformhed
meni ngi t d| S: éln%WPI\/CA% % = 0. 11nMol é ceftazidine, M C=3.02 nMol,
(3) anpf ?FfPffh 0 Withthaken atheketpm H’éd éSulfer b #109%16%@%19.0 pbagastenht

Entero f ( vanc

W ooy 5 i AP RER LK of e el ety e PR adkPRRE SHEL R pmpiginin.

met hi ciat B70- vesimglant St aphyl ococcus aureus: (1) PMC-AML, M C=0.06nModl, (2)

anpicillin MC=21.55nMol, (3) 20 oxacillin, MC =14.1 nMol. D showed the

resul t 5f &he h@ﬂthla‘daSJ@Ckﬁsmétaﬁm CMMQdﬁmgrsa&mqgamdavas @bytraeddd-aANkequenced

M 0. evof | MC-43 2 nvbl, (3) ceftazidinme, MC=29.3
9_ (i(%asgl\g/grr%%mﬁﬁ rﬁsucﬁég@g ﬁb Enbodi ment 5. Contrast

experl ments of the anti bacteri al acti vity in vitro between the novel

25antibiotic of this invention, the polyp u%ﬂl de anti- Staphyl ococcal aureus

and wi |6d Q%én@éﬂeﬁ@ll%mlewasrewxhgntqe;eanmlm e i i 4] El]cﬁf ledhsempetani eabls for
M C th d The |

conc)en H}%Pfrh ugs i n%; Iﬁﬁr gﬁ}fé‘f‘ioﬁagi%él& 8 l# ‘?Ofgﬂ]i‘ t gr@g%wg%¢”@90
M ni mJBﬁl'tLﬂ’E‘ nRidhn Wagg&fe%nt)ﬁ rtWa ds( Mafdn 8f22bgﬁmdgf;gug& 1 - 3R gaklgﬁl%&tetro plank

Experinental strains weré t| -drug resi st ononas aer ugli nosa

(I 29l abgehdayunlgsite ChB ﬂ)@ltﬁl‘é&ﬂbdl@in wiiR-1332ad4) 50@Y/Mil GhdpidiMin! §t33’ﬁ°Ca@f§ltlvat1ng one
St aphyl ococcus aureus (ATCC BAA-42), vanconycin-resistant Enterococcus

f aecal high)AMCCFOBBa)nic e p@le-iowtefdr langely Ngssbcing; meni ngitidis (No. 29332
of bacteria Preservation Center in China). The results shown in F|g 7 A
showed the result for vanconycin-resistant Enterococcus faecalis :

h | | : ;
w ! gt Sgemcﬁlggéggﬁa ak ia I\%%?fé&@ﬂd&ﬁ@&icﬁ 8- ?U)Lem cMuS}e de &ahngfpgso (—;,%%1 56@ f% 34,

t he rebotrs, afndrwameat(ﬂll T Btlﬂ@sﬂlpﬁiﬁ)m) sﬁba@mﬁhﬂfe@%uedayw ust 2940lpnt £ 1.5hours.
pol ypept i de anti- St aphyl ococcal aureus,MC = 0.06nMIl, (2) the 5 w | dtype
Co$q ci 'bhe thalld ®a® c@Brifugbled af 35C, manog\rﬂh ZMrﬁaﬂesQﬁnMﬂen vassduspeded fre 80-¢ 90 nil

for multi drk/g resi stance Pseudononas aer u i nosa: %&t he pol ypeptide
ant i - SaphyMobericagid dufleudud EHESE, vabm (EZ)TA)haé | d‘wfpebemg added iha0pm C

=0. 91 3 MC = 0.23 .
pr ot ec%h tgé ﬁ]@ﬁ Nn[@?sof"r?éteﬁcﬁé Caﬁqq\ﬁl fgt il dgmflﬁ‘r ané‘n’ieﬁﬁa}t%d f‘ﬁf é’lél?%éb’ﬂlhyz 3

;?rpNeis Fﬂu@esrﬁ'ﬁ{&\w 'f(tn' I(Ehﬁltanlﬁ)ﬁg ?llié {T%ﬂ) ?aturg%[fetfle %ac%erla gcgutlonmf%e crac’keg %{]atll%gnvgasn




15Experi mental bacteria Nesseria neningitides (No.29332 of Bacteria
Preservation Center in China, i.e Center of Medical Devices of National
Institute for the Control of Pharnmaceutical & biological Products, SDA)
Experinmental methods 20 As shown in Fig.7, 40 mce were divided into four
exper i Nghahedil QBT uetl | £€ o . & i

Bh&pe nttrfug & ; ,g?h()?gg o s% w?nutééqeffh@] 36007500 %rg{ gtg%%cm sulfate

intraperitoneal 1 njection o t1on of férradus

hour | aves a@d&diiﬂﬁortﬂé’@ﬁ%‘e@aﬁ@fﬁ!toidéb&% DS Qfirifg 2t AtC Gbr PAGLAT Waief Bt Rated at
containing 1 share of U was

sseria meningitidiscultrue solution (its CF

2.36 x 1@O0p) Cafiet 1D. himsial eheofupbiatiny wiebsnided 0l bid fier §NES,600UMmolRtiaF waldher
being given intraperitoneal injection of fatal dose of the bacteria

cul t ur eandtdiglyssl byi LY. oS erapl bomeadid bufferoilpd weernightves # ‘Grthem teraniBigoted again at
injection of the drugs and the mce in control group were given an

i nt ravelf98e: Ajile dpy b‘% minutahrhgl sugematart wag loadgd s Clvb iqn-gxshargeegplumn. Then the

byl.5 ervation ever urs r 8, days he..death of m S e
posi o1 ve P b REREa o) i S Washod Biuan® it 1 Sival ASURFE e st By B M
obt ai nedaGIn-50 kM boriv acidibaffer ﬂuidgeﬂrr%@ﬂ@ing e1the Ab6VedwoIcind¥Y rB8AMSinant plasmid,

penicillin;, 4. Con. means control. Results. As the survive curve shown
in Fi g.the navelegntibisitisy veire aamied G ek Mil IHEVIC AMEcef whichf the amdho doislesegfiences

Nei sseria meningitjd | utiaqn, i ce in the control group all died in
t wo daj@?eﬁ?ﬁ%ﬁﬁgéé?ﬁﬁbgﬁﬁg¥Pﬁ%ﬂIéh&&gg§WF“HF din two days, 3). Mce in
genfpam cin group had 50 %survival rate in 8 days, 4).Mce in PMC-AML group
had 90% survival rate in 8 days. The result indicates the novel

ant i bi othecAMNIvaVL perftide [baipreegwnisingrof ¢ pentidpeef e fost wupdernantapy cleeominimg

activity 1a vivg: i ionf ected . fat al se.Qf Nesseria meningitidis

t han co&rér)rnrioanlIh ﬁla%%aglféo@%g.om&%ﬁ‘%%yf gx%a?d) e§g86 &f ﬁ’lensf qundlf.rra%e Ao el of ttheqleavy
ant i bi ehhin adnte ipsptige afntharthird @dmpinititdridy Ae@rmingsy dGhain i@ vaseBBtSbA B ake
antibogy m nmetic and a channel -form ng domain of a colicin, t he anti body
mi met i (ERbERARAE YnEEAgEhswyeRgsevesaTeh &R efien BY Nawe i §Rowisie peptidenehain
colyici 1] : i [ cej n: khe i gin

o 5 e) SoffprAE o NRSla: Bf (M0 <0BA gt B Elt oI B ik By T el
wher ei meagi chaamtthdpabyideofigte secdrel figmy iredictedf thy hkas)i ctgid aal the Tepdest @y drked

det er m ni regi ons . ,. VH i and VL t hrough a caognate franmework,
regi on ﬂ(‘(fﬂlg?@f Wn?ﬁﬁxcﬁgé%ﬁﬁf% PPAD RHETEPY RN ?ﬁ@ﬁolgg?'gﬁgﬁinn Its amino acid
speci f iseqlch¥e WESQIM AL RGIDASYM porins. 152. The novel antibiotic of
claim1l1, wherein the bacteriumis Neisseria nmeningitides, the porinis

20 The PMC-AM2 was constructed as a control of the PMC-AMI for testing the activity of the novel
antibiotics of present invention when the domains composing the antibody mimetic were connected

in different order.

The artificial oligo nucleotide sequences for preparing above two mutation plasmids respectively

25  are as follow:
5’—3’(SEQ ID NO.9)
geg aat aag ttc tgg ggt att TCT TAT TGG CTG CAT TGG ATT AAA CAG taa ata aaa tat aag aca ggc
3’—5(SEQ ID NO.10)
gee tgt ctt ata ttt tat tta CTG TTT AAT CCA ATG CAG CCA ATA AGA aat acc cca gaa ctt att cgc
30 5°—3’(SEQID NO.11)
tgg ctg cat tgg att aaa cag AGA CCT GGT CAG GGA CTG TGG ATC GGA taa ata aaa tat aag aca
gec
3’—5’(SEQ ID NO.12)
gee tgt ctt ata ttt tat tta 7CC GAT CCA CAG TCC CTG ACC AGG TCT ctg ttt aat cca atg cag cca

10



PorA in the outer nenbrane of Neisseria neningitidis cells. 3. The novel
antibiotic of claim2, wherein the i munogl obulin consist of coval ent
bonded pol ypepti de with PUBMED Accessi on 2MPA H and a pol ypeptide with
PUBMED Accession 20 2MPA L. 4. The novel antibiotic of claim1 or claim?2

or clai Ig1‘3_§a : 3

an anti od?/ (m Ic-and a colicin, 25or conprising an antibody mnetic and
a chan n@t -ch@eBh B AR gbaOfCRCUO} TCUUCG dATeGant c@gdmmw ta8 a%oyaal t8MddgYaca
bonded e carboxyl end of the polypeptide of the colicin or the

channel g8%r m ng domain of the colicin"” wherein the colicin is selected from

the gro f colicin El, la, Ib, AL B, N wherein said anti body
m neti céj, e?r{gﬁgﬁal@g y f usi ng £ WO conpl enmentarity determ' ni ng regi ons

(CDRs) , SR royevah ener i R
an i-nmmin M#g%[?ﬂ 2ftgﬂgta\}/(/her el ni? e | rrrCru%gg @Cﬁ%@pem %F&gggggaél}@gggac
bact eri um porins., 6. One of the fu3| on peptide m)l ecul es of claimb5, its
amno a ]g O(f‘gg?lnce sets forth in SEQID NO 6 57. A nucleic acid nol ecul e
encodi n@ ﬁj‘? ion peptide nolecule clained in claim5 or claim6. 8.The
nucl ei cs-aci-¢spplieeybe s9f claim7, its nucleotide sequence sets forth in SEQ
ID NO.5. 9. Areconbi nant plasm ds containing any nucleic acid nol ecul e of
claim 7go(graa8aag]1£b tgg@gt A PCEFAT TG @ TG HD AGOF ABNYABTRA @ taataeadaanedag aca ggc
antibiotics clainmed in clainl-4, one of the reconbinant plasmds of claim9
is an%f‘e%t(@EQﬂPtlSOalﬁ)expr ession system and the novel antibiotic is

novel - arti B LA bl B LRl AR PR BRAPRE A sl bk B e T2

The usesof3-¢kphHmDhio. (jerein the antibacterial nedicanment is used for

killing Neisseria nmeningitidis, vanconycin-resistant Enterococcus faecalis,
net hi citeg icty craﬁe&:ggataaaa &ga{ﬂ&l(@BGﬂECAGr@Gﬂ OFG ridF& UAdCLGEHetan atacaa eat aag aca
Pseudononas aerugi nosa. 20 25 30 1-2 sequence |ist SEQUENCE

LI STI NG8110> Protein Design Lab, Ltd. <120> A novel antibiotic conprising
an gnt ipady %qublﬁ ?]epar ation nethods and uses thereof <130> P10581/17Q
<160> 20 <1 Patentlnh version 3.3

gece tgt ctt ata ttt tat tta TCC GAT CCA CAG TCC CTG ACC AGG TCT ctg ttt aat cca atg cag cca

5’—3’(SEQ ID NO.19)
ggt cag gga ctg tgg atc gga ACC AGA CCG GTG CAT ACG TCC CAG TCT taa ata aaa tat aag aca
gec
20 3’—5(SEQID NO.20)
gece tgt ctt ata ttt tat tta AGA CTG GGA CGT ATG CAC CGG TCT GGT tcc gat cca cag tcc 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;HPO, 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 Spg/ml. The novel
antibiotic PMC-AM1 was added in the fifth group by 10pg/ml.

11



<210> 1 <211> 81 <212> DNA <213>t he nucl eoti de sequence of antibody mnetic
Aml <400> 1 tcttattggc tgcattggat taaacagaga cctggtcagg gact gt ggat

cggat ct cag60 tccacgcatg tgccgagaac c81 <210> 2 <211> 27 <212> PRT <213> The
nucl eoti de sequence of antibody mnetic AM2 <400> 2 Ser Tyr Trp Leu His Trp
Ile Lys § | T | : | TR - HS | o]
Arg Thr oSt 191, 9 e a0, BY qitibs B SRReelis r P Uy o by ok ahd
ant i bodyultirddedti 37 A\, 2604640 >1 Al eliktat tsgcioh geaishigget peahagagdgaded bagtBagge
gact gt ggat cggaaccaga60 ccggtgcata cgtcccagtc t81 <210> 4 <211> 27 <212>
PRT <218bieplin foo ngsbaringebarsartnd tebidatint iybsngygtronhetaneterafd 95nm) color comparison.

The bacteria-growth curve was drawn up to compare the bacteriostatic efficacy of the novel

5  antibiosis. The result, as shown in Fig.4, showed that Nesseria meningitidis could only be restrained

by PMC-AMI.

Embodiment 3. Contrast experiment of the minimum inhibitory concentration of the novel
antibiotic and normal antibiotics on multi-drug resistant Pseudomonas aeruginosa.
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, No.13578) using MH medium (per 100ml containing
20  500mg beef extract, 1.75g 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-AM1 on multi-drug
resistant Pseudomonas aeruginosa was 8 pg/ml, ceftazidime (A) was 16 pg/ml, levofloxacin (B)
was 8 pg/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-AM1 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



<400> 4 Ser Tyr Trp Leu Hs Trp Ile Lys Gn Arg Pro Ay Gn Ay Leu Trp
151015 Ile Ay Thr Arg Pro Val H's Thr ser G n Ser 2025 <210> 5 <211> 1959
<212> DNA <213> The nucl eoti de sequence of antibiotic PmC-AML <400> 5
atgtctgacc ctgtacgtat tacaaatccc ggtgcagaat cgctggggta tgattcagat 60 Page 1

1-2 sequeRESrdiont J0d 9@ Amfultihort C itdculated isiruhitht YDRAAES CAko aoﬁjiegtb%&‘éna

tgtctttcat 120 ggtacccc gcat gag ttccttcggg aacaaaacca tctgdg
aaacgagtggdi8ttightpgapgiat 'was e é&“dﬂnﬂgAﬁagmguhamdcat@éaaﬁndggg} hmaaggamult can be

cacagcgt.ac24 acac c tca a aaf tact ga
agccggad 1558”3’68 @8%@?38?8 rﬁeﬁﬁg@é gé%‘i?f oy %é‘g ﬁﬁg‘ﬁﬁ?"‘?%?&‘fg@tﬁ“’m was
aacact CKEhidfh BhAFYRAEERcHE &l @ the GHATAGGAYL L Cagactcc
gcaggcagaga20 ct gagagaat acggat ;cgjg5 t act gaaatcegccggat atg acgccctccg

gct gcat aca480 gagagccgga tgct gtttgc t gat gct gat tct cttcgta tatctccccg

ggaggc ttaatc aca a, aaaacqgc agaacgcaga .

JangaagyuRRon bl FhhRSHER FOpRRHE LR BT TR SARRR i T R FEE EERE sotarea

gt t gt cagm@b6i@olated 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
10 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 embodiment 2 (in addition added Columbia blood agar base 3.9g).

15 The result shown in Fig.6, A showed the result of Nesseria meningitidis: (1) PMC-AM1, 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-AMI1, MIC=0.06nMol, (2) ampicillin MIC=21.55nMol, (3)

20 oxacillin, MIC =14.1 nMol. D showed the result for multi-drug resistant Pseudomonas aeruginosa:
(1) PMC-AM], 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

25  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.

30

Experimental strains were multi-drug resistant Pseudomonas aeruginosa (isolated by West China
Hospital, =~ No.13578),methicillin-resistant ~ Staphylococcus  aureus  (ATCC  BAA-42),
vancomycin-resistant FEnterococcus faecalis (ATCC 700802), using MH medium; Nesseria
meningitidis (N0.29332 of bacteria Preservation Center in China).

35



ct ggaaaaaa atggcggggc agcccttgcc gttcttgatg cacaacaggc ccgtctgcetc720
gggcagcaga cacggaat ga cagggccatt tcagaggccc ggaat aaact cagttcagtg780
acggaat cgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaad40
cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggcgttca900
t caacaagh& r@hkS SRk Pn Fig?ﬂ@g%edgcﬂé ¢EARYBE vancd rrr[S/Ei i pﬁt@%bg%ggecalis :
acaaccagcg cagtcatcga taaccgtgca aacctgaatt atcttctgag ccattccggt

ct ggact at atleamdymatidd adtcSgaatgaccadggaatcoag =t @othdslads tegailglypgaalidiagds MIC
ggt gacaaga aaatttataa tgct ?aa tt gctgaatggg ataagttacg gcaaagattgll40

ct t gat gTedl gudel dAndMeatMl Mbet §adt éMyg-gg shoaeedt thggeeseih fan arcibicil Roeesistant

ctcagt ggca, gaacaaat ga g cat gcaaat ctcttaatge cctottg 60

g aaaaag%ﬁ%h)g?caof %Légg‘fug%us c ggg?ﬁ? f 8@' P g%tb%t aélggﬁga@é’af%%? &8’8 “@3‘}42‘3 ag(ggg“]l\%%lz ¢ the
agaapacagypé 4aAkinIRa NECARE0ARRIIRT PNt AR AMICCARAMAIRMHLGRH gt%gg(gsult for
aaatcagttt cagaaaaata tggtgcaaaa gctgagcagt tagccagaga gatggccggglsd

caggct amaidggaesiaanat Paedtnetgidergiagaddote pohpapideging-Sigasdagtat le’g;ggs MIC
cgggct gaca .tt aacaaaaa aattaatgca aaagat cgtg cagcgattgc cgcagccctt

gagt ot ot B 1ENEL 42 Lhgaiidhmetcitin a NG T gebloaMghidRYC oMo Nk 58aa nYbR0
tatgcaggaa aatttacaag tcttgctgac tggatcactg agtttggtaa ggctgtccggle80
acagagaact ggcgtcctct ttttgttaaa acagaaacca tcatagcagg caatgccgca 1740
acggct cimbodiggeaét fyvivot progtia expdrimaatg géahg aged tandbigticatdrainiggllia@lted by
tatggttiac tgatggctgt caccggtgcg ctgattgatg aatcgcttgt ggaaaaagcgl860
aat@agt erer ’66’?’%@ ’%@'ttattggctg cattggatta aacagagacc tggtcaggga 1920
ctgtggatcg gatctcagtc cacgcatgtg ccgagaaccl959 <210> 6 <211> 651

Experimental materials

Drugs: PMC-AM1, 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 As shown 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 % survival rate in 8 days,

14



1- 2 sequence |ist <212> PRT <213> The am no acid sequence of antibiotic

PMC-AML Qu Ser Leu Ay Tyr 15 Ile Tyr Val Asn Pro 30 Ala Trp Ser Ser Phe
45 val Asp Asp Ser Pro 60 Ile Thr Ala Tyr Lys 80 Asn Lys Arg Thr Au 95 Arg
AQu Lys Asp Gu 110 Asp Ala Ala Asp Ile 125 Leu Arg Gu Tyr Ay 140 Arg Leu

H s Thr ) {iee IRPME AN roapihall 0% Nudvivd Tl il 8'dalls. LYS ASp Al a

The result indicates the novel antibiotic PMC-AM1 of the present invention performed superior

protection activity in vivo on mice infected by fatal dose of Nesseria meningitidis than common

5  antibiotics.

10

15

20

25

30

35
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190 Ala Gu Tyr Au Arg 205 Leu Qu Lys Asn Ay 220 Ala Arg Leu Leu Gy 240
Ala Arg Asn Lys Leu 255 Asn Ala Leu Thr Arg 270 Pro Asp Ay Lys Thr 285

Ile Val Ser Pro Qu Lys Phe Pro Gy Arg Ser Ser Thr Asn Hi s Ser 290295300
Ile Val val Ser Ay Asp 305310 Thr Ser Ala Val Ile Asp 325 H's Ser Gy Leu
Asp Tyr—320 Pro Arg PNe Ala 3y 315 ASn Arg Ala ASn LCeu

Claims

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), VGCDR; and V{CDR through a cognate framework
region (VyFR,) 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), V3CDR; and V;CDR3 through a cognate framework
30 region (VuyFR;) of an immunoglobulin; wherein the immunoglobulin specifically recognizes

bacterium porins.,



330 Lys Arg Asn Ile Leu 345 Thr Ile Lys Ile Thr 320 Asn Tyr Leu Leu Ser
335 Asn Asp Arg Asn Pro 350 Val Val Thr Qu Asp val Qu Gy Asp Lys Lys

Ile Tyr

Asn Ala du 355360365 Val Ala Qu Trp Asp Lys Leu Arg Gn Arg Leu

Leu Asp Ala Arg Asn 370375380 Lys Ile Thr Ser Ala Gu Ser Ala Val Asn Ser
Al a Arg ASn ASn Leu 385390395400 Ser Ala Arg Thr ASnh Gu G n Lys HiS Ala

Asn Asp

Ala Leu Asn Al a 405410415 Leu Leu Lys Qu Lys GQu Asn Ile Arg Asn

Gn Leu6.%rrle 8\% Mleltluglor'?‘spre]ptf' eor%%?e%g'l%s I(:).?gfsairg 5, :lLt-szamslfel(()q it Cs%qlllénscgz sets forth in SEQ ID

10

15

20

25

30

NO.6

7. A nucleic 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. A preparation method of any one of the novel antibiotics claimed in claim1~4, 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.

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.

17



GnlLys Ile Ala Qu Qu Lys Arg Lys Gn Asp Gu Leu Lys Ala Thr 435440445
Lys Asp Ala Ile Asn Phe Thr Thr G u Phe Leu Lys ser val Ser 3 u 450455460
Lys Tyr Ay Ala Lys Ala Qu Gn Leu Ala Arg Gu Met Ala Ay Gn
465470475480 Ala Lys Gy Lys Lys Ile Arg Asn Val Qu Gu Ala Leu Lys Thr
Tyr 485490495 A u Lys Tyr Arg Ahap Asgudde A9t Lys Lys Ile Asn Ala Lys Asp
Arg 500505510 Ala Ala lle SﬁIQaEWEaLPSTaNGeu G u Ser Val Lys Leu Ser Asp Ile
Ser 205 5.Ser Asn Arg Phe Ser Arg Ay Leu Ay Tyr Ala Ay Lys
Phe 5 5548 H} D%%W”Lb%’ Yasp Trp Ile Thr Gu Phe Ay Lys Ala Val Arg
Thr 54&555053555\6& Ghtti AS i d Icpmp¥iG i P inLentiBbey idhetits ghdgpachti ohhiedHods ! | e
Al a Gmd BS55T06%9TAsn Ala Ala Thr Ala Leu val Ala Leu Val Phe Ser Ile Leu
Thr er Ala Leu Ay Ilelle Ay Tyr Gy Leu Leu Met Al a Val
Thr (51%0 %é@g%]?@ ila Leu Ile Asp Qu Ser Leu val Gu Lys Ala Asn Lys Phe

Trp G1ﬁ0§1%15620

<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 c 81
<210> 2

<211> 27

<212> PRT

<213> The nucleotide sequence of antibody mimetic AM2
<400> 2

Ser Tyr Trp Leu His Trp Ile Lys Gln Arg Pro Gly Gln Gly Leu Trp
ITe 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 cgtcccagtce 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 Gln Arg Pro Gly GIn Gly Leu Trp
1 5 10 15

ITe Gly Thr Arg Pro val His Thr Ser Gln Ser
20 25

<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



Ile Ser Tyr Trp Leu H's Trp Ile Lys Gn Arg Pro Ay Gn Gy Leu
625630635640 Trp Ile Ay Ser Gn Ser Thr H's Val Pro Arg 645650 <210> 7
<211> 1959 <212> DNA <213> The nucl eoti de sequence of anti biotic PMC- SA2
<400> 7 atgtctgacc ctgtacgtat tacaaatccc ggtgcagaat cgctggggta tgattcagat 60
ggccatgaaa ttatggccgt tgatatttat-ptega&iet tigacgtgtcga tgtctttcat 120

ggt accccgc ctgcatggag ttccttcggg aacaaaacca tctggggcgg aaacgagtgngO

gt t gal94t 9P Bt OE el ta Aot (GAL Bl c 9§48 EH §GCakiagy adat ti&ehgcgtlde 240

2222%GAGEEC A A REIGGH P EAAARRIRN 2281 HA0EALR c JAILE HadBgRAGE 992336300
cgcctctctg cggcgattgc tgcaagggaa aaagat gaaa acacactgaa daacact ccgt 360
gccggHdasuatagetesgecdt gadt@ntaira Jeeredagymgadaqgagat t@caggtaggcadad420

ctga ggat t tact tc cggat at C t ctgcat 480
Gagagieaes herger il B ARG PEFURLE PR bR Bogadooc 200540 Page 4
1- 2 seguencsgl t@icghtgict agdaaggaac agaritgaanaaacggoay saaaggaicgegc agaacgcaga

600 t gat at ttgct t tattc t
gt t gt eSS HBY S EIUCY G bIE e L GE GEs K PP8G 8acadthoc

CCOt cdrgabsgadd HUPYE LR CREINALBEYRRIEP GeaédctEEQIRUGERG cHIaang@act

cagtt

cagtg780

gagagccgga tgctgtttgc tgatgctgat tctcttcgta tatctccccg ggaggccagg 540
tcgttaatcg aacaggctga aaaacggcag aaggatgcgc agaacgcaga caagaaggcc 600
gctgatatgc ttgctgaata cgagcgcaga aaaggtattc tggacacccg gttgtcagag 660
ctggaaaaaa atggcgggagc agcccttgcece gttcttgatg cacaacaggc ccgtctgctc 720
gggcagcaga cacggaatga cagggccatt tcagaggccc ggaataaact cagttcagtg 780
acggaatcgc ttaacacggce ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa 840
cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggcegttca 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> 651

Page 2



acggaat cgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaad40
cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggcegttca900
tcaacaaatc attctattgt tgtgagcggt gatccgagat ttgccggtac gataaaaat c960
acaaccagcg cagtcatcga taaccgtgca aacctgaatt atcttctgag ccattccggt 1020

ctggact ata aacgcaatat tctgaatgaq-go@aabse@dyidggt gacaga ggat gt ggaal080
ggt gasdldga RRIattt at aa t gct gaagtt gct gaat ggg at aagttacg gcaaagattgll40
ctt gatygcca YadtHwaatid aeetercs Al gastuirstgdME=tt t cggc gagaaat aac1200
ct cagigpca gaacaaat ga gcaaaagcat gcaaatgacg ctcttaatgc cctgttgaagl260
gaaaaagaga atatacgtaa ccagctttcc ggcatcaatc agaagat agc ggaagagaaal320
agaaag$eyagep d#rgawcit gaﬁn Idgc‘ducgaraa’rga@gtam tcduatarn cacd&dy Bgagttcct g1380

aaat c gigc cryga t.agce a gat ggccgggl440
caggct agér ;Aggaggaa Gtelgg %a?’ g?%;gaagag%%‘gfbetp agggg a lsﬂgaaaagt ac1500
cgggceraseg tvtaaamnaaa‘a phat fixat a'haalag)apc@tpgacagx:ga:t tsge mgcagccctt 1560

aaca gactggga1620

gagt ct1 a t at tc ct aatct a

t at gc& %ggé &t Tt'”Bt C,Asf‘g@ét't 5%t6§1a§ﬁpt ﬁ@gtsﬁ ct gt ccgg1680
acagagaaskg ggeg&sqacné diut tygtt ha@asaC@&aawqaetﬂat AULAgY Gaat gccgcalr40
acggcéxttg tggcact ggt 7@ttcagt att cttacé‘ gaa gcgctttagg &nttat cgggl800
t at ggttt Aer tﬁét%ﬁc??ﬁ GacklggtyT §lEt tA§" dertSc fEg tTgf GYdaaaaagcgl860

aat aggitat g1y 999HRS [ skl-aloatd G16 99?4 ta3 a@%agﬁg gémgtcagggamo
ct gt ggat cg gaacm@gacc ggtgcat acgoscccagt ct1 59 <21®> <211> 651 <212> PRT

<213>AsThéhmiel dotsi der dequegcal ofcTamsnbA bt iAsp Piie- SR Asa(02 8 Ser Asp Pro val

Arg |+H% %Eg G%% rphé3A¥gﬁﬂ§% E%SJG§ﬁrA15eH163L¥u §&5 Glu Tyr Gly
135 140
Phe Arg Thr Giu 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 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 GIn Ala Arg Leu Leu Gly
225 230 235 240
Gln GIn Thr Arg Asn Asp Arg Ala Ile Ser Glu Ala Arg Ash 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 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

ITe 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 Ash 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 GlIn Leu Ser Gly ITe Asn
420 425 430
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151015 Asp Ser Asp Gy Hs u lle net Ala val
Phe H's Gy Thr
Ile Trp Ay Gy Asn Qu Trp val

202530 Pro
354045 Gy

Arg Val Asp
Asn Lys Thr

val

Asp Ile Tyr val
Pro Pro Ala Trp Ser ser
Asp Asp Ser

Asn Pro

Phe
Pro Page

5 1-2 sequence list 505560 Thr Arg Ser Asp Ile Qu Lys Arg Asp Lys Qu lle
Thr Ala Tyr Lys 65707580 Asn Thn-jeieq@@iceAlast@ n G n Lys Gu Asn G u Asn

Lys Ar
Lys As
Al a Asp
A u Tiws
Hi s Thr

Thr
&y 1
I'le

G u 859095
4

Ile §_eyrS

465

Ala

Glu Lys

Ala Ala

515

Asn
530

Ser Leu

Thr
545

Ser Leu

Glu Asn Trp

Asn Ala Ala

Ala Leu

595

Ser

Ala Leu Ile

610

Ile
625

ser Tyr

Trp Ile Gly

<210> 7

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

<400> 7
atgtctgacc

ggccatgaaa
ggtaccccgce
gttgatgatt
aaaaacacgc
cgcctctcetg
gccggaaacg
ctgagagaat

gagagccgga

Tyr

Ile

9\ 1:5p)

Ala Ay

470

485

Arg Ala
500

Ala Ala

Asn Arg

Ala Asp

Ile

Asp

Ala

Phe

Trp

Arg Asn

Ile Asn

Glu
520

Leu

Ser
535

Ile

Arg

Thr

550

Pro
565

Arg

Thr Ala

580

Gly 1Ile

Asp Glu

Trp Leu

Leu

Leu

Ile

Ser

His

Phe val

val Ala

Gly Tyr

600
Leu val
615

Trp Ile

630

GIn
645

Ser

nucleotide

ctgtacgtat
ttatggccgt
ctgcatggag
ccccaacccg
tcagcgegea
cggcgattgce
cagatgccgc
acggattccg

tgctgtttgc

ser

Thr His

Lys Arg
015 1o CAy nLYIShN%a
5120125 Thr Ar

5L§&§ THR

n A u Phe Arg

g}a Glu GIn Leu Ala Arg

475

Glu Glu

490

val

Lys Lys Ile

505

Ser val Lys

Gly Leu Gly

Glu Phe Gly

555
Thr Glu
570

Lys

Leu val Phe

585

Gly Leu Leu

Glu Lys Ala

Lys GIn Arg

635
val Pro
650

Arg

Leu Ser Ala Ala lle Ala Ala Arg G u

GLéd—%r gyardadhy Asn Ala Asp Al a

Glu Met Ala

Ala Leu Lys

Asn Ala Lys

510

Ser
525

Ala

Leu Asp

Tyr Gly

540
val

Lys Ala

Thr Ile Ile

Ile Leu

590

val

Ser

Ala
605

Met

Asn Phe

620

Lys

Pro Gly Gln

sequence of antibiotic PMC-SA2

tacaaatccc
tgatatttat
ttcctteggg
aagtgatatc
gcagaaagag
tgcaagggaa
tgatattaca
tactgaaatc

tgatgctgat

ggtgcagaat
gtaaaccctc
aacaaaacca
gaaaaaaggg
aatgagaata
aaagatgaaa
cgacaggagt
gccggatatg

tctcttegta
Page 4

cgctggggta
cacgtgtcga
tctggggegg
acaaggaaat
agcgtactga
acacactgaa
tcagactcct
acgccctecg

tatctccccg

Gln
480

Gly

Thr
495

Tyr

Asp Arg

ITe Ser

Lys Phe

Thr
560

Gly

Arg
Ala
575

Thr Gly

Thr Gly

Trp Gly

Gly Leu

640

tgattcagat
tgtctttcat
aaacgagtgg
cacagcgtac
agccggaaaa
aacactccgt
gcaggcagag
gctgcataca

ggaggccagg

60
120
180
240
300
360
420
480
540

eu Leu Gn Ala Qu Leu Arg

ahyy A13041R5A40 PREETHY ghd lTuGHe Lée LAk asdd yaTlwerAsiu Al a Leu Arg Leu
(10 145150155160 Sor Arg Met Leu PBe Ala Asp Ala Asp Ser Leu Arg

7o Y

Lys Gly Lys Lys



Gu Ala Arg Ser
Gn Asn Ala Asp Lys Lys Ala Ala Asp Met Leu Ala G u Tyr

Leu Ile Gu A@n Ala Gu Lys Arg Gn Lys Asp Ala 180185190
A u Arg 195200205

Arg Lys Ay Ile Leu Asp Thr Arg Leu Ser Qu Leu Qu Lys Asn Gy 210215220

Gy Ala Ala Leu Ala Val Leu Asp Ala G n dn Ala Arg Leu Leu Gy

225230235240 G n A n Thr Arg Asn-AspgiéiteMiasdle Ser Gu Ala Arg Asn Lys

Leu 245250255 Ser Ser Val Thr Qu Ser Leu Asn Thr Ala Arg Asn Al a

Arg 26UIEEPTO M@RIGF LGP AAATIACIL FATIHTICHR AGRACIGRER ASAITHIICPr 0 RSP

L SHOHEEED oW g B AR eoter

Thr mamsmgcmgqgcseqmcecd IQStCGEBBQOQB&CHgQC SeilthtQ,CtEeu

ér)g/ Agg&c&g;/%agﬁy%aﬁglgga%?c Cﬁjl{lc g:gga%%(c)gé%%ggtaval Val t'-crhrth u %8
acggaatcgc ttaacacggc ccgtaatgca ttaaccagag ctgaacaaca gctgacgcaa 840
cagaaaaaca cgcctgacgg caaaacgata gtttcccctg aaaaattccc ggggegttca 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 gatggccgdg 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 gaaccagacc ggtgcatacg tcccagtct 1959
<210> 8
<211> 651
<212> PRT

<213> The nucleotide sequence of

<400> 8

1

antibiotic

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

10

Asp Ser Asp Gly His Glu ITe Met é]a val Asp
20 5

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

PMC-SA2

Glu Ser Leu Gly Tyr
15

ITe Tyr val Asn Pro
30

Ala Trp Ser Ser Phe

45

val Asp Asp Ser Pro

Leu Thr
Ay Lys
Asn His
Lys Ile
O Tyr Lys
Val Qu



355360365 Val Ala Gu Trp Asp Lys Leu Arg G n Arg Leu Leu Asp Ala Arg Asn
370375380 Lys Ile Thr Ser Ala Qu ser Ala val Asn ser Ala Arg Asn Asn Leu
385390395400 Ser Ala Arg Thr Asn Gu Gn Lys Hs Ala Asn Asp Ala Leu Asn

Al a 405410415 Leu Leu Lys Qu Lys Qu Asn Ile Arg Asn Gn Leu Ser Ay Ile
Asn 420425430 G n Lys Ile Ala Gi @eludite NV Lys G n Asp Qu Leu Lys Ala
Thr 435480445 Lys Asp Al a31e Asn Phe Thr 60hr G u Phe Leu Lys ser Val Ser

G u 450455460 Lys Tyr Ay Ala Lys Ala Gu G n Leu Ala Arg Gu Met Ala Ay
Gn A7P4 8 n I GIuAIaLeuLys

Thr % Zp }334%gb‘geul%§s§%?%r§\éb,&l%s @%ﬁge AY£T¥G Ly e Asn Al a Lys
Asp Arg 500505510 Ala Al a IIe Ala Ala Ala Leu Gu Ser VaI Lys Leu Ser Asp

IIeSer 205 e Ser Ar u @y Tyr Ala Ay
Lys %0 55534?6 ?E Giﬁ GM Eyﬁ%q”%% Eﬂj alt Lyfhgr GTX Ilgﬁél Gy Lys Ala Val
Arg Thr
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 Gln 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 Gln Gln 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 GIn 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

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

Thr Ser Ala val ITe Asp Asn Arg Ala Asn Leu Asn Tyr Leu Leu Ser
Page 6



545550555560 G u Asn Trp Arg Pro Leu Phe val Lys Thr Gu Thr Ile Ile Ala
@y 565570575 Asn Ala Ala Thr Ala Leu val Ala Leu val Phe Ser Ile Leu Thr
Gy 580585590 1-2 sequence list 595600605 Ala Leu Ile Asp Qu Ser Leu Val
GQu Lys Ala Asn Lys Phe Trp Ay 610615620 Ile Ser Tyr Trp Leu Hi's Trp Ile
Lys Gn Arg Pro Gy Gn Gy Leu1625306a%640stTrp Ile Gy Thr Arg Pro Val
His Thr Ser G n <232> <211> <212> <23B> <400> 64565339 69 DNA

Artificial sequence of constructing nutation plasm d pBHC-PorAl, 9 5 3

gcgaaﬁﬁagért@wgﬁgka& ﬁyliﬂcwsam&ggzqétgreamgg@nt Aﬁﬁ%gbjlggﬁ #af aaaat at 60

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 Ash Asn Leu
385 390 395 400

Ser Ala Arg Thr Asn Glu GIn 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

Gln Lys Ile Ala Glu Glu Lys Arg Lys Gln 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 Gln
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 ITe 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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aagacaggc69 <210> 10 <211> 69 <212> DNA <213> Artificial sequence of
constructing nmutation plasm d pBHC Por Al, 3'-5" <400> 10 gcctgtctta
tattttattt actgtttaat ccaatgcagc caataagaaa taccccagaa60 cttattcgc69 <210>
11 <211> 69 <212> DNA <213> Artificial sequence of constructing nutation
pl asm d pBHC Por A, 5'-3'" <400>111 dJeggéd@caidr ggattaaaca gagacct ggt
cagggact gt d@at cggat a aat aaa&d@dt 60 aagacaggc6@’<210> 12 <211> 69 <212> DNA
<213> Artificial sequence of constructing mut ati on pl asm d pBHC Por Al
3'-5" 4 C tt C tChC ccaggtct ct
gtttaé?%g%ggﬁgtgﬁhggig%gaééggéiQﬂh 2&1 %gg@i%%>9%%gqgia > Artificia
sequence of constructlng nmut ati on plasmd pBHC-PorAI 3'-5'" <400> 13

ggtc g t t at ct cagf cc acgcat gt a ccta aataaaatat60
aagagg§b§§9ggagg% 0§Q~ugicgyflsf é%% <%y9§? %ﬁ 12> DNA <213>
Artificial sequence of constructing nutation plasmd pBHC—PorAI, 31-5'

Trp Ile Gly Thr Arg Pro val His Thr Ser Gln
645 650

<210> 9

<211> 69

<212> DNA

<213> Artificial sequence of constructing mutation piasmid pBHC-PorAal, 5'-3'

<400> 9
gcgaataagt tctggggtat ttcttattgg ctgcattgga ttaaacagta aataaaatat 60

aagacaggc 69

<210> 10

<211> 69

<212> DNA

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

<400> 10
gcctgtcectta tattttattt actgtttaat ccaatgcagc caataagaaa taccccagaa 60

cttattcgc 69

<210> 11

<211> 69

<212> DNA

<213> Artificial sequence of constructing mutation plasmid pBHC-PorAal, 5'-3'

<400> 11
tggctgcatt ggattaaaca gagacctggt cagggactgt ggatcggata aataaaatat 60

aagacaggc 69

<210> 12

<211> 69

<212> DNA

<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

<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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<400> 14 gcctgtctta tattttattt aggttctcgg cacatgcgtg gactgagatc
cgat ccacag60 tccctgacc69 <210> 15 <211> 69 <212> DNA <213> Artificial
sequence of constructing nutation plasm d pBHC- Por A2, 5'-3" <400> 15
gcgaat aagt tctggggtat ttcttattgg ctgcattgga ttaaacagta aataaaatat 60
aagacaggc69 <210> 16 <211> 69 <312%chh¥ne2idst Artificial sequence of
constructing nmutation plasm d pBHC Por A2, 31-5'" <400> 16 gcctgtctta
tatttt tott ctgtttaat ccaatgcagc caataagaaa taccccagaa60 cttattcgc69 <210>
17 <2§L§3§6 <212> DNA <213> Artificial sequence of constructing nutation
pl asnmd 2pBlgnaPor A2, 51-3" <400> 17 tggctgcatt ggattaaaca gagacct ggt
cagggsdi3gt Aygaftggat seqmatcaadt aindOraagag agge 6n<@ldsmid8pBeR1RorA39 X252> DNA
<213><@tgi fi'4ci al sequence of constructing nmutation plasm d pBHC Por A2,
31-5 8 t ccaggpct ct
gttt a%tct ccggcdc %a%%%gggi%%&gjzt%ééélg%%f%&%%&%@ﬁ%%ﬁggg%%égAr ti ? f) ci al
sequetrsstedccconst ructi ng nutati on plasm d pBHC Por A2, 51-3" <406% 19
ggt cagggac tgtggatcgg aaccagaccg gtgcatacgt cccagtctta aataaaatat 60
aagacaqges69s5l- 2 sequence |i st

<211> 69

<212> DNA )
<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

<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

<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 ]
<213> Artificial sequence of constructing mutation plasmid pBHC-Pora2, 3'-5'

<400> 18
gcctgtetta tattttattt atccgatcca cagtccctga ccaggtctct gtttaatcca 60

atgcagcca 69
<210> 19
<211> 69

<212> DNA ) ) .
<213> Artificial sequence of constructing mutation plasmid pBHC-PoraA2, 5'-3'

<400> 19
ggtcagggac tgtggatcgg aaccagaccg gtgcatacgt cccagtctta aataaaatat 60

aagacaggc 69
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<210> 20 <211> 69 <212> DNA <213> Artificial sequence of constructing
nmut ation plasm d pBHC- Por A2, 3'-5' <400> 20 gcctgtctta tattttattt
aagactggga cgtatgcacc ggtctggttc cgatccacag60 tccctgacc69

<210>
<211>
<212>
<213>

<400>

1-2 sequence list
20
69
DNA
Artificial sequence of constructing mutation plasmid pBHC-Pora2, 3'-5'

20

gcctgtctta tattttattt aagactggga cgtatgcacc ggtctggttc cgatccacag 60

tccctgacc 69
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