Descri pti on PREPARATI ON METHOD OF NEW RECOVBI NANT ANTI BACTERI AL PCOLYPEPTI DE
MEDI CI NE FI ELD OF THE | NVENTI ON The present invention relates to
production art of antibiotic nedicine, and nore specifically, to
preparation nmethod of a novel reconbinant antibacterial polypeptide
medi ci ne. RELATED ART Novel anti biotics have been studied with great
efforts, anong which the nethod of Rescriptigncel|s by forming i on channels on
the cellular menbrane of bacteria directly turns to be a prom sing

appr oach. Th t } i i i hani smin
The nature. | ThRERaRAT QS M ERAT LR TR B Rt R ARG ER BRE Ut ox
secreted by Escherichia coli. I %é@D |l orey et al., the inventor
of penicillin, had eval uated tﬁgggﬁggpgéa ou?ﬁg% icin on its antibacteri al
activity, safety and toxicology (British J. of Experinmental Pathol ogy.

1946(27), 378-390). They found that colicin is of great antibacteri al
activity, WMHID QeTHEOSUENTIODact eri al effect even after being diluted by

mllions of times. However, the antimcrobial spectrumof colicin is very
speci fic, a|nﬂhgpﬁmﬁylaWﬂﬁguhdaw@mvaKdQMWnamm0£an@mgWanwdegazaménhmcter|a
W th near relatlonshlp . Colicin la was found by Jacob et al. in 1953 with

great ant i Paefiedlaro grappiatiop mgthesoba 710V‘Flnre?L@FBmaIF1| akbpeleal padypeafide f ound
an ion chann i nduci bl e colicin K that could formvoltage dependent ion
channel s dﬁ‘ﬁPPFfICIa| bi nol ecul ar 1ipid nenbrane, thus fundanmentally
expl aining the antibacterial mechanismof the bacterial toxin, nanely,
formng fatal ion channels at the nenbrane of target cells. In 1996, Qu
and Fi nkelptehspepta@t - reveal ed the transnmenbrane spatial structure of
colicin la when the ion channels forned at the artificial binolecular lipid
menbr ane openNovelGntibi@ticahaletbeds stiddi wigls great S hmoal WRdi thefmdthédhe

desi gn and preparation of new antibiotics at a nolecular level. In 2001,
Q u const radidil&dg aelts by frepe od chanmehgemtercetulantichdcarerdfdiactech ypepty de
medi ci ne agai nst drug-resistant Staphyl ococcus aureus by fusing colicin

wi th St apfyineée e gsPramsisapmierdnbhers asapdot Bastepiel H@l%awpﬁkgl&)@c&a& i ci dal
tivit d.sel ectiyvity bot t Lik
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In Vitro, n@nghke! fddCovafib |t§1)1%ﬂ?hl§%b OARKEDH ‘f't's%ﬁjubfcft% ﬁgtacl‘?\g% @%ﬁ‘etﬁ hose

pathogenlc bacteria form antibiotics now avai

phar naceuth¢ abxﬁif)lﬁ)Fyt(B@xftlsﬁ aNSoft Bxpehidin e deathd 58S Ma6e7hhargt3veser

vanconyci n, oxaci | or penicillin, etc. Relévant resuits wefe publlshed
i n paper s feauchthascoNainuis @f Braat eatibmolenigly adtiRity,1@)th vad88bodmntiBAAS)al ofifiect

Antim crobial Agents and Chenot herapy (49(3): 1184-1189, 2005), etc.

In this pewjredicr baing dilsesldncmillideso ndesaﬁm@m thesangingoiotisd spastruhes
construction.of engi neered anti bacterial palypeptides by fusing colicin
with anti B%‘&ﬁ} iF HeBs SRyl c‘ns@clmﬁéa ABlyedi Esqhsuehinicoliapnd suhe eramacapiive
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pol ypepti de drugs s file esta

artificialndeomid coledih G0 tﬁ&t BNl abHh evcfh@%é Qi@ a&ldéhm&ﬁ ch@idls’ & %Yt«'i’ﬁ&alr eS ults
published in Nature biotechnol ogy (25(8 921-929, 2007). OMng to its
speci al bhintdedutdirddipidrembabiae) thhe hadehesbily céxgpMiniaad thy oadibsgeddlr um

anti biotic pheronone nedicine of the project exhibits a good bactericidal

ef f ect agaicalnisr afthe dsttstialrtpxipasaneely.dormsingdagkiontdhamelhatgbe ofemddricbi ot i cs
now avail abl e, such as nultiple _drug-resistant Pseudononas aerugi nosa

( MDRPA) , prietaracE PelfS 1224, Qingnd §ﬂr&<§%§ql@éb@etﬁye@m¢ él%tr%%mbra%rﬁ@avﬁncorrym n

redi o e UL HABOFE Mt oF SPEMER GO RGTPBHIAGH D Bareda ﬁ{}‘x o sl
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di ff er ent p@BL&H bRl F fe QMR B des RIAL LESOhE BB orin and
silkmorn1£%?ébécterf%J pegﬁééé) stggﬁé%ﬂﬁone and agroagI Qﬁ%reeggéhseveral
di fferences between the two: (1) Sane as colicin, said antibacteri al

engi neered pol ypeptide works in a nononer confornation, i.e., one single
nol ecul e constructing a whole working unit; whereas snall peptide
antibiotics work in polymer conformations, i.e., tens of nolecul es

constructing a whole working unit. (2) Sane as colicin, said antibacteri al
englneered polypeptlde may functlon |n5|de of bIood C|rculat|on and |n
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search by the novelty search workstation (No. 1) of the Mnistry of
Education, P.R China that, except for the present project reports, there
was no report, both at home and abroad, on the construction of

anti bacterial engineered pol ypepti de nedici ne agai nst target bacteria that
utilizes colicin to bind to the target bacterial pheronone or artificial
desi gned tpepetd ac teginadreda mhtibatyiaii pulgeptilie anadicihe, aghinet drvg@sesiRtint eport,
both at home and abroad, on human or ani mal drugs or pesticides prepared
accor di ng tepldecoceuscirors bydusiog colficin matht $tapfel endceustaubas phefoatonengicheer ed
pol ypeptide of the project. . . Sai.d broad-spectrumantibiotic pheronone
medi ci ne helYRseEde davise dpstericisial aplivity apdh seleciyiopothHa Yive Andeitt VIgP- bovi ne
mastitis) d human..(antibiotig¢cs) in accordance wi th actual demands, It's
denonst r at'é e‘ﬂﬁ?e’anhéac‘foélrs‘i“éqte(fe§f‘§mS%rF?i i?PtWQfSrl%{ndpglﬁth’tdteﬁ tHAtSt sai d
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eval uati orbahvgélpgep\{%%;ﬁrem@mﬁtgpng BEENE BhANirvilB8SindGant o, a'\/éqain%fc,r y of

Agricul ture, ina that said nedicine is non-toxic and w not cause

mut ati on astablenad egedeatsricihiectfdcniaghiast thesH pathiezenaf Bidfer@V &drbaddbttd esul t's
are as follows: Oit's shown by acute toxicity test on rats and m ce that
sai d dr ug angbiotins hoxiavai{dRép ovith NearmieRde0 LOROO0E)teny to)thGatandmighbamore

typhi nuriumreverse nmutation (Ares) turns to be negative, indicating

non- mut agehacihese effvagerydp.yaifip o pemipllingre) Rolepguossute yere publishedrar r ow

osteocyte .m cronuclear test resylt is tiv I i ndj cates there is no
mut ageni ci'f PaBYS SUhHas Naiues Rt %@%gi’ (Eﬁ?%@%%é@g% ?fgi) ;?tl@lqwl?:‘él sperm
mal f or mat i e ul.t is ti.:%8, i indicates there is no

terat ogené%%gisca%ggh%gmgiefmen&(Qggs'n%l\ég'ls} e’rjr\rqt&(5 ggCOrt No. WIPJ20100003 (4)). O
t he reconbi nant I i | i isci : .the in
Voot bi CRGnRrbREE ek ol MBFRA] AbrRH (€ pRAIASKE FR! Echshibdd]

pat hogeni of haglReicd. aft®attetisl phgPeptiiat by fusif cdit@n NeRPMALBANRE mimics

anti bacterial pol ypeptide nmedicine has broad-spectrum antibiotic effect, as
wel | as gaganstiailivigtniobaanda battgeas,i aniddal engfrfeer:t! antibacaeriad pslyipoptidee theast i ti s
pat hogeni ¢ bacteria in vitro. B. The reconbi nant anti bacteri al

pol ypept i dzoarkepestiven (amgibéatic pherompaei weditine, das heemosuscesahtliybprepared.and

nucl eot i dg, sequence, pr.eparation, nmethod and application thereof,

Appl i cat i JHE NEVERRD eMigess Pasie sideps, ang clbeoreed] pinnpyatiogn i phe tiedld cofdal

ef fect agai

ast . St aphyl ococcus (St aphy] ocogccys aureus, St aphyl ococgus
epi der mi dF‘%‘?“’%‘t%‘ﬁﬂ@?%&?%@%%s&gﬁér%@lﬁﬁ‘{e f?sf‘fégr?dl s‘?‘SﬁﬂQT Suallied ot e ), with
M G50 of Q. d2599/ .. . . | i ﬁ ..slgni ficant
di fference %Fr om c_ontu.rc g{ﬁgop %%Bﬁ{ﬁlg{bﬁ)? lﬂ%s},\%hcfgléo\égﬁéhﬁl? %Sgé% ,
peni ci | | i Nat@émiistebhdology! '(2’!3_9)?)’@2109295,1“@(17?_“%@'@ (t@as?@ciﬁ‘l bRcON&HaBUg/ M) .
After standardi zation according to the medi ci ne nol ecular wei ght, the
i nhi bi ti omecaindhidmachenhowd] déiciaftaed broatl-spodtyipe phtittletid préRoRO hedrgai ¢TSt
St aphyl ococcus is 2100 tines as that of cephalothin (MV523), and 5, 300
times as theawojeft exhélyisid gond(agrediz@®lpl effect against drug-resistant bacteria, stronger
than those of antibiotics now available, such as multiple drug-resistant Pseudomonas
aeruginosa (MDRPA), methicillin resistant Staphylococcus aureus (MRSA), and
vancomycin resistant enterococcus (VRE), etc. The development and preparation of
said medicine will play an important role in solving problems caused by treatment of
drug-resistant bacteria as well as health care.
The broad-spectrum antibiotic pheromone medicine of the project is an entirely
different material from small peptide antibiotics (e.g., human perforin and silkworm

antibacterial peptide) studied home and abroad. There are several differences between

the two: (1) Same as colicin, said antibacterial engineered polypeptide works in a
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C. The reconbi nant anti bacterial polypeptide nedici ne shows equi val ent
inhibition and bactericidal effect against Streptococcus, Arcanobacterium
pyogenes, and Enterobacteriaceae (such as Escherichia coli, etc.), wth
1.01.1g/ L of M C50 and 2.0p, g/ nL of MBC50 agai nst Streptococcus
(Streptococcus agal acti ae, Streptococcus dysgal acti ae, Streptococcus
uberis, anglof$h@niodtRt@tion, ARV dhk,sifdlhidldthlefonblicsiag anthdle Qagkink vatt; MBCS0
agai nst Arcanobacterium pyogenes, as well as 1.0llg%m_ of M C50 and

1. 01. 1g/ m.whdrcd¢B&n6Il agpmrids t anbibtogico baakein aobaer (sumdbrmasiors cher itatsi af col i,
etc.). D. There is no significant difference of inhibition and

bact eri ci dapleegleeeensirgetinges oholenantkizgnibe) Spmalas goligipesnid dutibastirial ne

bet ween sensitive strain_and the drug-resistant, sLar_ai n gf, bacteria, but the
r econbi narfNgHKeieH POL@EPUdC Y (leHeR dsideedibéoarkcifraation gRd &1 yive; whereas
inhibition_a i NSt various st ant

d bacteri.cidal eff d - j
St aphy! ocd ?ep%?? %}%’%lﬁk’ g% ﬁgnr’é) g&%@%ﬁgr Fefelgn opfd aﬂtﬂ%f;{?gair ERE18E] ar ge

animal tr . ' Ptis ' t S

cur od w (i eR RRine LB QRERR 101 EHRRE LRI AubERABHe dCinlES o g
Saf ety Assc%ﬁ&m%aaing%_tsrbeh&atbactmﬁdaeﬂie@ﬁdﬁ%nb%emgghéroeﬂﬁ%nw%h&l drugs, and
w Il not generate toxicity or harnful effect towards animals. Meanwhile, as
a degr adahihenrzh ésameds swbpanide ansbibtic@dilei eiulay aictdbratfeud thigsi ciliss of
normal antibiotics after the treatnent of di seases of beasts and birds.
It's ill ushecatdmg tyylitgratess obshetdreseBaihied g 2040y gin@gakll vff sEd peallipspode &

I nspection Station that there is no antibiotic residue detected fromthe

m | k prod@eBhioHys baike fafad detegt i aimalgxperipgnisilpaiopapdelyi bringRdpgadedio.
A2009- 249),. As.for the.production of sajd regonbin antibiotic, the
B evi ous. BHANEES HTGEQ! BT al it O B TS B S SRRt A on SR ot 1 o
and nucl eqt,] tl t:hed. i i 0

Aopl 1 cat 1SRRG AERYEES PeEhERTsE) b bR R R YRS
descripti QR n@h AfibSEER4ICeliSRAGRPOIPBE Mte Ueveidbel AR iRast&S idkndept i de,
wherein routine culturing nmethod was perforned during the steps of

expr essi oprajéctlifiper’eGOHdicRiatih Mo@iced fronhbaitath dyxBing thathspgaidedimapf ter a
reconbi nant plasm d was obtained and transfornmed into conpetent cells.

Duri ng t helisepery rwemtls stittgentitche déefdrentnsirdviugh andqflincéore mechanismottuct i on
efficiency and preparation quantity. However, after the nedical value of

t he reconbingknimalhpemiidet & thel 8 yews iofdests botlrinfyivel apg i vitrsl. dbg medisineal
experinments and safety assesspent. The cost of _preparation process jin said
pat ent apﬁfwaaat PRAYS §%o§¢ﬁt€'§wc{% HAV¥e dPAnBTEITEYS RAP Hgﬁ%w&fﬁf 2 plenty
of reconbi}%ant u ro%{feicg .exF)r essi on._p1 oducta vvic(g hS hin%h 5 ryt A eSheelc,[ﬁfror e, how
to conduct™EHHIES & eVe a(S%erreaﬁlf ?in(ge'%'l’ od %tl on i w8 %Q caq i§7%n

pr obl em whj . % ks r i i s f Say i.Ci ne.
Sy GSTETRERT R AelnEiPa il 8RR ARBR, Blpr Mot TEN N
ener gent defmngs forlthe nbw\Rng bpéhi@ﬁﬁ%déﬁ:?iapé%‘)ﬁ’ée@éd plypapidedo OF used th

reconbi nant anti bacterial pol ypeptide. rovided I's a preparation nethod
of the novab aselasoibomait snaait pdpaideer i al pol ypepti de medi ci ne, conprising the
follow ng steps: (1) Preparing Escherichia coli strain conprising

recombi nant pfashpgn bndsehrchimg Htprdtore dhonsair pieagnt, ColiciEn bagtgiialgsigodlt i vat i on
of the strain in liquid production nedium and .(3) indugcinpg the strainto

express t Hansdeeinmpelipertidat phaetl esiaatibpdy Pwepictensane shhed (Fshgstiy
| tide, terized in.that idliquid duct i di
Doo? s g IR A L ot i, bR R B R AR B
di hyd ) 0 6% . ; Rl ar | % 0. 20/ | Ci
hior 1 da By ORE BRGsH Bpisy it hor sl BTBRA BILEHAA! [ Sy Blin by by CB1 U

1% 3% yeR$BIOHIRAELIRAWIEE.08%) B Pl %01@ kg AB&e Qfer® - % Q6DHalit&REtdm

chloride of 0.2%0. 8% and water of the rest.
listed about colicin, over 7300 about pheromone, over 2100 about antibody

reconstitution, over 3800 about immunotoxin, and over 94000 about antibiotic
resistance, among which none such scientific conception, design idea or research

practice as in the present project reported. In June, 2010, it's manifested in a novelty
3



Said |iquid production nedium conprises, in wv% disodi um hydrogen
phosphate of 0.68% potassi um di hydrogen phosphate of 0.3% anmmoni um
chloride of 0.1% calciumchloride of 0.001% magnesium sulfate of 0.02%
pept one of 2.5% yeast extract powder of 0.75% glucose of 0.2% sodium
chloride of 0.6% and water of the rest. Sai d enlarging cultivation
conpri ses dehrchebysthageseltvsédicp aroalasedtdhs(N. 1)2@0the MinistdCof BiigtaBo$, PRUrsS in
each stage. Said inducing the strain to express the reconbi nant

ant i bact erChiha foitypeppti fde theepmsent pegedt mgpduec therd was hquémbro wbtiodt lidme st ep
(2) as foll ows stirring rate at 220 rpm w th maxi mnum oxygen fl ow vol une,
30C for 2-apdngipad, anélef mnsauglqmef §ntﬂéméﬁr@17@ngmer§d Pohagpide NETGiNG th a

final concentration of d when getting 42C. Before said step
(2), the stEARPHAfEst bt a‘a‘étﬂ?ZS? o 10'6a g SheF deidiciariat PEomARBAF 4C,

d di 0 / f
220 rpm - e @Rlanh BBt bR SRR Bl r"egpﬁgf’ o
col oni es. poth al FomeadiHKRo£OLA '?1¥lrrfaﬁ oP §ﬁlﬁ@% rdgikq o §E§qhvc?eg rd egder T ém{gn

liquid nmediumat 220 rpm 37C for 5-

100m of LB dohstticomaaétHea o thdlkdrbdad anfibacteil reﬁ@iheé’r@@ﬁogfpeén& BPWS;

The conpositions and their ratios in said LB, in wv, are sodiumchloride
of 1% peptogeg. of 1% yeast extract of 0.5% agar of 0.8-1% and water of
the rest. Sai d Escherichia coli refer to engi neered Escherichia coli
BL- 21 cont ai eragd bwﬂnmena‘nm pmalslmld pbfer«pmn@nsﬁclncupma@b@mdevpmﬂ@dm

pBHC- 5A4, E . or seri es of reconbj nant
ant i bact e | S}%’gpgﬁrd‘ge otbftagf‘?fgdo 30‘(% m‘i‘ﬁ\%‘ﬁ)ﬁ 8Rd Jrugno(pgtipiotigs) in

preparatiqn thod f reconbin ant i bi ot pr esent
Phvent on. "% 133y o B aniD SR Bl uBrdid Fove Bunh AR

ant | bacterhgl?mﬂramt A8 oMot SRnRH! dobng THEREAL B IRRCITRLARITALE NOt
sui tabl e ar ge- sca uction as its nsatls actory’p y or
product i Vivigo, wHKER ﬂnﬁc}ﬁb@tfé?bhzﬁm}ﬁtl%{ vit. b Mg, et Ak REveRinth thvety

reconbi nant anti bacterial polypeptides obtai ned previously nove tovvar ds
clinical apglatcattyothe VAtenaatyUdnupSuptilvisidh&t TessCeamat Mitistrabl acfioulnirbie
expression of foreign genes in Escherichia coli is provided in the

i nventi onPvika €biracthiabrsazthdnasiicineri iz edoretil madi will ofot nedisemutiponent s.
Meanwhi l e, purity and fglaOdUCtl vity of the reconbi nant anti bacteri al

pol ypept i Eféatpﬁeqeélﬁggl phed ﬂ?%‘&lé@ PRy £valupidemresyts ax¢ 2etplioma: sel ection of
opti mum par a rs.for .enlarged. cultivation, .which est.ablishes the basis
Tor the | ar garh o SORAEY HUlSLriony i SaceS oA TIPS taf Fif dehty TarpNc

ant i bact efp, Rl EF DESCRI PTION OF THE DRAWNGS Fig. 1 The
conpari sog %Je ;Hg%ﬁ?iﬁpogﬁgo@ ’tl bacterial peptide prepar ed by the present
met hod FroMshghdned1® biRturiu@ v ddr Hiu‘flatﬁ)fnt A m hf%llr'ﬁsst id after
4 hours; and rrp esnepr eggreumlun Ex\:alrrp le 1: g th bat%h o?eg%?g%)el n and
t he 198t hiddadadhg abn-pruddgehiit@lo sillidhlg @epait W.WTPQ@I(MU@)BS(Z))H g. 2 purity

assays of different batches of antibacterial engi neered pol ypeptides
Rat marrow osteocyte micronuclear test result is negative, which indicates

there is no mutagenicity of said medicine (Report No. WTPJ20100003 (3));
(4) Mice sperm malformation test result is negative, which indicates there is no
teratogenesis-causing effect on mice sperm (Report No. WTPJ20100003 (4)).

(5) the recombinant antibacterial polypeptide medicine was tested for the in vitro
inhibition and bactericidal effect on bovine mastitis isolated pathogenic bacteria.
Results show that:

A. The recombinant antibacterial polypeptide medicine has broad-spectrum
antibiotic effect, as well as good inhibition and bactericidal effect on various bovine

mastitis pathogenic bacteria in vitro.



Wherein, Band 1 is represented as the control Marker, Band 2 is represented
as 120th batch, Band 3 as 12211d batch, Band 4 as 126th batch, Band 5 as
246t h batch, Band 6 as 247th batch, Band 7 as 248th batch, Band 8 as 250th
bat ch, and Band 9 as 252" batch. Werein, the preparation nethod of 120th,
122nd, and 126th batches is routine nethod, while that of 246th, 247th,
249t h, 250t h B. @helrkbRbithabhedmidasetisl dohgepde medibiad (Pdteithepicasantitle:

invention. Fig. 3 productivity conparison in different scales From | eft
to right i sAtrweelppucictid und ynuoleosdra keukhas krephdtichemetotieand apic20@L
fermenter with conti nuous production of 10 batches. = ENMBODI MENTS The

pr epar at i orth@eefe dppligatiqnnboj RINZRPP HH S730%eXehas bast arhibition agd\vhaetericisiobei fi ¢
reconbi nant _anti bact gri E\I Eepti gses as foll ows, bgt %qe repar.atiaon. process
s not | mictiet segihSiphKpledors EStRRdeRS RIS PlURRYErIcsHS prifemHdis

Exanmple 1 Rre at.lon process. of anti terial peptides agai Escherichi a
col |rrp St ap%T@géogéﬁcgsag?%r§g$ﬁ§y ?xphay o%gcha/socgﬁ‘f elsflr??@’i s‘jvg%n §‘éu8§m)nas

aer ugi n0sa My USRAMIT 4 06 o DB OBhich b dBehiAulighRdl Wrerence  LOOM.:

Sodi um chl ori del'g,” peptone Ig, yeast extract 0.5 were In a 250

M flask wifidin togtrald dift Epha@thid QQuginlyad:ekillifli($sohve beaitdlinUpploaviad at
120C for 8mn. (2) LB soe%imd medi ummlilOOI\/L: Sodi um chl ori de 0.5-1.5g, peptone

0. 5-2g, yedsmtomextinacindO gdatimjciantaclgawith. 8vaqg Sweind).added standar@izftiod f | ask
with the addition of 100 nl water, dissolved and autoclaved at 120C for
8min. The BEPoséinido Hsdnediving mojeasldroreightathe ishibitionandbackerigiiel offcony af t er
e B 8 T e ot P B L B b o
Gl or i de. 0SB Ond B aP T dhl OB 8 T BLo 5 DO I Aadhesi um sul fat e
0571 3 o L, AR e, oA COs Befet 0 o
of the inv@nbition and tabeWBidhNefaRlaaikst Streptococcus, Arcanobacterium pyogenes,

and Enterobacteriaceae (such as Escherichia coli, etc.), with 1.0ug/mL of MICsy and

2.0pg/mL of MBCsy against Streptococcus (Streptococcus agalactiae, Streptococcus

dysgalactiae, Streptococcus uberis, and Streptococcus bovis), 0.25ug/mL of MICsg

and 1.0pg/mL of MBCsg against Arcanobacterium pyogenes, as well as 1.0pug/mL of

MICsy and 1.0pug/mL of MBCs against Enterobacteriaceae (such as Escherichia coli,

etc.).

D. There is no significant difference of inhibition and bactericidal effect for
recombinant antibacterial polypeptide medicine between sensitive strain and the
drug-resistant strain of bacteria, but the recombinant antibacterial polypeptide

medicine has high-efficient inhibition and bactericidal effect against various

drug-resistant Staphylococcus, Streptococcus and Escherichia coli.

In previous large animal treatment test (bovine mastitis experimental therapy),
112 was cured, with a cure rate of 95%. It’s detected by the State Veterinary Drug
Safety Assessment Center that, the medicine belongs to non-toxic drugs, and will not
generate toxicity or harmful effect towards animals. Meanwhile, as a degradable

pheromone substance, said medicine avoids drug residues of normal antibiotics after
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NO. Ingredients Rawraterial amount in 700 mM nedium (g) Rawmateri al anount
in 20 L medium (g) Rawmaterial anmount in 100 L nmedium (g) Rawmateri al

anount in 200 L nedium(g) 1

the treatment of diseases of beasts and birds. It's illustrated by a test by the Beijing
Dairy Quality Supervision & Inspection Station that there is no antibiotic residue
detected from the milk produced by cows treated with said medicine (Detection
Report No. A2009-249).

As for the production of said recombinant antibiotic, the previous patent
application (Patent Application Title: A novel antibiotic and nucleotide sequence,
preparation method and application thereof, Application No. CN200910157564.5)
discloses, in Example 1 of the description, an integrate preparation method of said
antibacterial peptide, wherein routine culturing method was performed during the
steps of expression of the recombinant protein induced by enriched bacteria after a
recombinant plasmid was obtained and transformed into competent cells. During the
experiment stage, there is no high requirement on production efficiency and
preparation quantity. However, after the medical value of the recombinant
antibacterial peptide is verified by clinical, animal experiments and safety assessment.
The cost of preparation process in said patent application is too high to be used and
also hardly to obtain plenty of recombinant protein expression products with high
purity. Therefore, how to conduct efficient development and production in large scale

is an problem which must be solved in practical application for said medicine.

SUMMARY OF THE INVENTION

Aimed at the absence of said field and the emergent demands, the invention
provides preparation method of said recombinant antibacterial polypeptide.

Provided is a preparation method of the novel recombinant antibacterial
polypeptide medicine, comprising the following steps:
(1) Preparing Escherichia coli strain comprising recombinant plasmid, and freezing

for conserving,

(2) Enlarging cultivation of the strain in liquid production medium, and
(3) inducing the strain to express the recombinant antibacterial polypeptide and
purifying the polypeptide,

characterized in that, said liquid production medium comprises, in w/v, disodium
6



Di sodi um hydrogen phosphate 4.76 136 680 1360 2 Potassi um di hydrogen
phosphate 2.1 60 300 600 3 Anmonium chloride 0.7 20

hydrogen phosphate of 0.4%—0.7%, potassium dihydrogen phosphate of 0.1%-0.6%,
ammonium chloride of 0.05%-0.2%, calcium chloride of 0.0005%-0.001%,
magnesium sulfate of 0.5%-2.5%, peptone of 1%-3%, yeast extract powder of
0.5%-1%, glucose of 0.1%-0.5%, sodium chloride of 0.2%-0.8% and water of the rest.

Said liquid production medium comprises, in w/v%, disodium hydrogen
phosphate of 0.68%, potassium dihydrogen phosphate of 0.3%, ammonium chloride
of 0.1%, calcium chloride of 0.001%, magnesium sulfate of 0.02%, peptone of 2.5%,
yeast extract powder of 0.75%, glucose of 0.2%, sodium chloride of 0.6%, and water
of the rest.

Said enlarging cultivation comprises three stages, with parameters of 220 rpm,
37°C, and 3-8 hours in each stage.

Said inducing the strain to express the recombinant antibacterial polypeptide
means treating bacteria liquid out of the step (2) as follows: stirring rate at 220 rpm,
with maximum oxygen flow volume, 30°C for 2~4 hours; 42°C for 0.5 hours; and
37°C for 1~2 hours; IPTG with a final concentration of 0.5mM is added when getting
42°C.

Before said step (2), the strain is treated as follows:

(1) The strain is thawed at 4°C, recovered overnight in an LB liquid medium
containing 50 pg/ml of AMP at 220 rpm, 37°C, and then coated onto LB solid medium
to cultivate single colonies.

(2) Single colony is picked and cultivate in 1.5ml of LB liquid medium at 220 rpm,
37°C for 5-8 hours, and then transferred into 100ml of LB liquid medium to cultivate
at 220 rpm, 37°C for 5-8 hours;

The compositions and their ratios in said LB, in w/v, are sodium chloride of 1%,
peptone of 1%, yeast extract of 0.5%, agar of 0.8~1%, and water of the rest.

Said Escherichia coli refer to engineered Escherichia coli BL-21 containing
recombinant plasmid of pBHC-SA1, pBHC-SA2, pBHC-SA3, pBHC-SA4, pBHC-SE
or pPBHC-PA.

Based on a series of recombinant antibacterial polypeptide obtained by the

inventor previously, a preparation method of recombinant antibiotics is provided in
7
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present invention, especially for the large-scale preparation of recombinant
antibacterial polypeptide with high purity. The existing methods are not suitable for
large-scale production as its unsatisfactory purity or productivity, which is a problem
must to be solved during said the recombinant antibacterial polypeptides obtained
previously move towards clinical application. A medium formula that is most suitable
for the expression of foreign genes in Escherichia coli is provided in the invention via
selection and optimized combination of medium components. Meanwhile, purity and
productivity of the recombinant antibacterial polypeptide in large-scale production are
both optimized via selection of optimum parameters for enlarged cultivation, which

establishes the basis for the large-scale and industrial production of said recombinant

antibacterial polypeptide.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 The comparison between AMP and antibacterial peptide prepared by the
present method
From left to right, CON: turbid after 3 hours; AMP: turbid after 4 hours; and
samples prepared in Example 1: the 194™ batch of protein and the 198™ batch of
protein are still clear after 27 hours.
Fig. 2 purity assays of different batches of antibacterial engineered polypeptides
Wherein, Band 1 is represented as the control Marker, Band 2 is represented as
120" batch, Band 3 as 122" batch, Band 4 as 126" batch, Band 5 as 246™ batch, Band
6 as 247" batch, Band 7 as 248" batch, Band 8 as 250" batch, and Band 9 as 252™
batch. Wherein, the preparation method of 120“1, 122“d, and 126" batches is routine
method, while that of 246", 247", 249", 250", and 252" batches is the new method
of the present invention.
Fig. 3 productivity comparison in different scales
From left to right is the productivity of shake flask, 421 fermenter, and 200L

fermenter with continuous production of 10 batches.



Peptone 17.5 500 2500 5000 7 Yeastextract powder 5.25 150 750 1500 8
A ucose 1.4

EMBODIMENTS

The preparation process of the invention is exemplified with several specific
recombinant antibacterial peptides as follows, but the preparation process is not
limited to these specific recombinant antibacterial peptides.

Example 1 Preparation process of antibacterial peptides against Escherichia coli,
Staphylococcus aureus, Staphylococcus epidermidis, and Pseudomonas aeruginosa
Mediums used in the invention:

(1) LB liquid medium

100ML: Sodium chloride 1g, peptone 1g, and yeast extract 0.5g were added in
a 250 ml flask with the addition of 100 ml water, dissolved and autoclaved at 120°C
for 8min.
(2) LB solid medium
100ML: Sodium chloride 0.5-1.5g, peptone 0.5-2g, yeast extract 0.3-1g, and agar
0.8-3g were added in a 250 ml flask with the addition of 100 ml water, dissolved and
autoclaved at 120°C for 8min. The LB solid medium is used for plate culture of single
colony after the strain recovery.
(3) Special medium for production (700 ml, 20 L, 100 L, and 200 L)

The medium solution contains, in w/v%, disodium hydrogen phosphate
0.4%-0.7%, potassium dihydrogen phosphate 0.1%-0.6%, ammonium chloride
0.05%-0.2%, calcium chloride 0.0005%-0.001%, magnesium sulfate 0.5%-2.5%,
peptone 1%-3%, yeast extract powder 0.5%-1%, glucose 0.1%-0.5%, sodium chloride

0.2%-0.8% and water of the rest.
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700mL

Preferred medium formula of the invention is shown in Table 1.

20L 100L

NO. Ingredients Raw  material | Raw  material | Raw  material | Raw  material
amount in 700 | amount in 20 L | amount in 100 L | amount in 200 L
ml medium medium medium medium
(2) (2 (® ®
1 Disodium 4.76 136 680 1360
hydrogen
phosphate
2 Potassium 2.1 60 300 600
dihydrogen
phosphate
3 Ammonium 0.7 20 100 200
chloride
4 Calcium 0.007 0.2 1 2
chloride
5 Magnesium 0.14 4 20 40
sulfate
6 Peptone 17.5 500 2500 5000
7 Yeast extract | 5.25 150 750 1500
powder
8 Glucose 1.4 40 200 400
9 Sodium 4.2 120 600 1200
chloride
10 Water 700ml 20L 100 L 200L

After the addition of corresponding amount of water, the medium is autoclaved at

121°C for 8min.

(4) Boric acid buffer: boric acid 0.04 M, NaCl 0.01M, sodium tetraborate 0.04M,

and EDTA 2mM
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200L After the addition of corresponding anount of water, the nmediumis
autocl aved at 121C for 8mn. (4) Boric acid buffer: boric acid 0.04 M NaCl
0.01M sodiumtetraborate 0.04M and EDTA 2nM  Preparati on nethod: boric
acid buffer (5L)= solution A (1L) + solution B(4L) Solution A (1L): boric
acid 12.368 g (0.2M, NaCl2.925 g (0.05M Solution B (4L): sodium

t et r abor at ePrépar2ifen HibthoSNjoriSakeidt budfer SIDE sahutios @l (UL) e3oktidh Bidke) m xed with
the addition of EDTA 2.9225 g at a final concentration of 2nM Step 1
Prepari ng PauierbAfblax bomic asid 19368 gi(08M), Na@ez 82 t@AsMiut ant pl asm ds

pBHC- SA1, pBHC- 5A2, pBHC SA3 pBHC- SA4 E)BHC- SE and pBHC- PA are prepared
accor di ng é)(ﬂu?%Br%I%é%leW tetiahoptte 76.27 5 (4-6Miescri pti on of Patent with

ol cot i do A, S apaiact of FEmt i nopRiG s IR YA £ .,

Tr ansf or I e %rgg cel | 100 ng of the six reconbinant mnutant
pl asm dsn?%ﬁa?g%r?{eﬂfé‘%ﬁ’[% VI\,}/Ith 40 ul of BL-21 engineered conpetent cell for

5 m nutes, heat-shocked at 42C for 30 seconds, ice-incubated for 2 m nutes,
added with 160 ul of SOC nedium and shake-cultivated at 220 rpm 37C for 1

hour, coatSep 0PrdpBring eicombiahhmitmegiasmggd 5Cug/ nl anmpicillin, and cultured
overnight at 37C. Single colonies are picked and cultivated to obtain the
strain, whi chRe®ntonsenuecht ptasmidsopBHEriirelr, aBlieSASt pRHE-5%8 pBEIGLSAH, t he
strain 1. Recovery of the strain The conserved strain is thawed at 4C,

1.5 m of RHHECSHE andpBEC il hpet eiepared perosding terthe Bethedi indixaawie Aiinithy
S0pt g/ nt Odfesc'%}\;/)?i)onaor}dPa(%grltt\!vi\{}?tagp ic%%ior% %\?o.r&qu&?lglg?gM.SS- gn S[)it &I;,:S"‘A novel

antibiotic and nucleotide sequence, preparation method and application thercof™.

Step 2 Transformation of competent cell
100 ng of the six recombinant mutant plasmids is ice-incubated with 40 ul of
BL-21 engineered competent cell for 5 minutes, heat-shocked at 42°C for 30 seconds,
ice-incubated for 2 minutes, added with 160 ul of SOC medium, and shake-cultivated
at 220 rpm, 37°C for 1 hour, coated on LB medium with 1% agar and 50ug/ml
ampicillin, and cultured overnight at 37°C. Single colonies are picked and cultivated
to obtain the strain, which is conserved at a low temperature.
Step 3 Recovery of the strain
1. Recovery of the strain
The conserved strain is thawed at 4°C; 1.5 ml of the strain is transferred into 10 ml
LB medium (containing 50ug/ml of AMP) and cultivated at 220 rpm, 37°C for 5-8
hours.
2. Inoculation of single colony
The recovered bacteria solution is diluted by 10* or 10° times; 10ul of the diluted
bacteria solution is transferred to coat onto LB solid medium plate (containing
50ug/ml of AMP), placed in a humid box and cultivated in incubator at 37°C for 10-12
hours till round single colonies have grown on the surface of the medium.

3. Picking and propagation of bacteria
11



2. I nocul ation of single col ony The recovered bacteria solution is
diluted by 104 or 105 tines; | Qul of the diluted bacteria solution is
transferred to coat onto LB solid nediumplate (containing 501.1g/ nml of
AMP), placed in a hum d box and cultivated in incubator at 37C for 10-12
hours till round single colonies have grown on the surface of the medium

3. Picki ng an@l)pSiogagalinynwih rb@darerouad shape ar(dl3mSvthgddee dolpankgd wipt by r egul ar
round shape and snooth edge is picked up by sterilized toothpick or

i nocul at i ofietilzep tpebpickher ploguletiomdeen ffom dha phrig. addel Bnieediumb ofA® shaki ng
cultivated at. 220 . 37C for 5-8 hours, Erffzrf’ 1.5mL of LB bacteria

sol ution i8¢ IP@n%C{eﬁ’rﬁnk gichityated @t AF0 . 38 G SeoWRd shaki ng cul tivated at

220 37C - e 3). Pri ion: Onml,.of b i
ol ut | on 1 on e ogt R EReria sHiliehs FRbrrBOE R VBLet B THEHR e o
pr oduct | oy @ng ARG o4 iy 35RdkPl 2RLEM I7C for 5-8 hours. - (4)

Secondary propagati on: bactéria solution fromthe last step is

added into 6><(73§Q>rmar9fpr<§ﬁg§tiicﬁi; 1084k SMbEQErPEQEHGT R thaNskt Shakis Reded
cultivated at 220 rpm 37C for 5-8 hours. (5) Third propagation:

6x700mL of ifacti@nilaofsetibl ardfunododt p@dléidn, shéphhlsin@ddRVaicdt & Z2Orpm Of
speci al nmedium for production, and cultivated in a fernmenter with stirring
rate of 2267t(pforartlhermaxi mum oxygen fl ow vol unme, 37C for 3-5 hours. (6)

Fermentati on of engineered bacteria and induced expression of protein: 20 L
of bacteria s@) Se¢BHaprRIAPAZIBON:FIOMY PE pagierispzpdesion frary thrplgst stesris ggdad al

medi um f or._pr ti.o and cultivated jn.a fer t.er far indu expression
of pr ot ei A4 HO0 it R LPE R B §rodftiSh dT T RN o POME s, at
30C for 2-4o ISq for 0.5 hours; and 37C for 1-2 hours, note that |IPTG
i s added g’? (2%%53\”8 ?ﬁﬁ\g final concentration of 0.5 nM 4, Centrifugation for

col l'ecti ng bagt@fiidapropagafiB069700H It acRAL WhiRidn | ffork R Ydsf b'tgﬁqs ahiqgiC for
20m n. The precipitate 1s collected and added 1 nto 50nmM boric acid buffer

(pH9. 0) t énto @0dusisppéial hedibmcfoe piodattiod) asdcilgvarad ipatcamesteatvithGirrli@t € t hat
2mM of PMSF is added into the boric acid buffer. 5, thalli fragnentation
After re- sais p€adibgn andoHgxibuno pkygeadloov lfifner 36k bdboyrs. t hal i was
fragnent ed b(y a H gh Pressure Honpgeni zer at 500-600 bar for 7 tines, with
i nterval s of(63Fsrmpgniaitonsof @ginsersd hsicterieiand induceh gkpiessppgnof protein: 20 L

of bacteria solution from the last step is added into 200 L of special medium for
production, and cultivated in a fermenter for induced expression of protein with
stirring rate of 220 rpm and maximum oxygen flow volume, at 30°C for 2~4 hours;
42°C for 0.5 hours; and 37°C for 1~2 hours, note that IPTG is added at 42°C with a
final concentration of 0.5 mM.
4, Centrifugation for collecting bacteria

6000 g culture solution is centrifuged at 4°C for 20min. The precipitate is
collected and added into 50mM boric acid buffer (pH9.0) to re-suspend the bacterium,
which is manipulated at 4°C, note that 2mM of PMSF is added into the boric acid
buffer.
5, thalli fragmentation

After re-suspended in pH9.0 boric acid buffer completely, thalli was fragmented
by a High Pressure Homogenizer at 500~600 bar for 7 times, with intervals of 3~5
minutes.

6, precipitation of thalli DNA
12



The fragnented bacteria solution is centrifuged at 55000 g, 4C for 40 mn.

The supernatant is added with streptomycin sulfate (16 bottles of 1 mllion
unit streptonycin sulfate are added into every 200 ml liquid), and stirred
for 1 h on a magnetic stirrer. 7, Dialysis The bacteria solution from

the last step is centrifuged at 55000 g, 4C for 20 mn. The supernatant is
pl aced i nto aTde &lagmested dgctedadsaditidnyiz eentfifirgeafl25000yy; $°G for BOmia. aled d
buffer, which is changed once every 4 hours. 8, Protein nedicine
purificati%mw@ﬁ@mbmﬁdgﬂiWﬁh@ﬁq&ﬂmVﬁa@uﬁﬂbéH5@ﬁ@&nﬁéﬂadﬁpmuy@eptide drug
The dial yzed bacteria_ solution is centrifuged at 55000 g, 4C for 20 mn.
The super niieRIIMCE Hil&éeare pdded lat%éfawéooaﬁghw@, prdstared s I humid i ed by
usi ng ion exch nge net hod. The supernatant is uploaded onto a CMion
exchange GEP%Wﬁ? W¥hed conpletely, and eluted with 50mM boric acid buffer
cont ai ni ngy @y, 3M.NaCl to obtain the novel antibacterial engineered

pol ypept i dg. anple 2 Bacteria inhibition assay of the pol ypeptide

medi ci ne The B&1dHa s%ﬁut%l}{lﬂmﬁitm&t%tzeﬁoii% lﬁ&f#ﬁfu@&@a@ssb@@ ghecc@pb@linf | ask

and autoclaved at 121C for 8m n. : e clean bench s pre-cleaned with
al cohol , artt duberatet is piced irk@d dialysisSehgting.dialyzed f3r 8-3@Ihdks PMRIRIagflt

cul tured Staphyl ococcus aureus is filled into each 100 m conical flasks.

4, in 100ruficonvloet isfchaisded ong®dvary 4dbusst eri | e sal i ne sol ution, 1111 of
1ng/ mL AMP, and 125pl of 0.8ng/ml pBHC- SAl pol ypeptide sanple prepared by
met hod in %%a%ﬁunénqcﬁap@ pwﬁ@kﬂrﬂ%ar@ad oRtsdl gl of ey ihaeteriglegngineered mlypepddeni xt ur es
are shaking cultivated at 37C, 220 np. 6, they are observed at 3h, 6h,
9h, 12h arfd'24h. The bl ank control and AMP are turbid at 3 h, while the

sampl e is not-rh LR J Aol oMDIRNS SOIMRLNR 5006 PARARE S0 nRETRLS ™Y
%a%ﬁ us,

effectively resis phyl ococcus aufr
supernatant is placed into a beaker and the protein is purified by using ion exchange

method. The supernatant is uploaded onto a CM ion exchange column, washed
completely, and eluted with 50mM boric acid buffer containing 0.3M NacCl to obtain
the novel antibacterial engineered polypeptide.

Example 2 Bacteria inhibition assay of the polypeptide medicine

1, 10 ml of BM medium is filled into a 100 ml conical flask and autoclaved at
121°C for 8min.

2, the clean bench is pre-cleaned with alcohol, and then UV sterilized for 30 min.

3, 3ul of overnight cultured Staphylococcus aureus is filled into each 100 ml
conical flasks.

4, in 100ml conical flasks, 10ul of sterile saline solution, 1pl of 1mg/ml AMP,
and 125pl of 0.8mg/ml pBHC-SA1 polypeptide sample prepared by method in
Example 1 are added and labeled respectively.

5, the mixtures are shaking cultivated at 37°C, 220rmp.

6, they are observed at 3h, 6h, 9h, 12h and 24h.
The blank control and AMP are turbid at 3 h, while the sample is not turbid at 9 h,
which shows that the prepared sample may effectively resist Staphylococcus aureus,
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as shown in Fig. 1. Werein, fromleft to right, CON: turbid after 3 hours;
AMP: turbid after 4 hours; and the prepared sanples of 194th and 198th

bat ches of protein in Exanple 1: still clear after 27hours. Exanpl e 2
Conmpari son of the prepared antibacterial peptides between the present
preparation nethod and routine nethod Purity of different batches of

ant i bact erasashopapini big. pBMGeSAd, fromplafteld ighti G6ONprtesbédtftpr 8 gauet; i AviPret hod
and the original nmethod (disclosed in CI\120091Qh157564.th5) i n equival ent
product i ontusud ket bowrsrandrthelpispaist samplophbil @61 andaty 'stakihes nfpioteisDS- PAGE.
The result_shows that, at a molecul ar wei ght of about 75000, the bands of
ant i bact eriAMRin i bl afien 3Pepts de prepared from Exanple 1 at Lane 5, 6,
7, and 8 are relatively unitary, whereas m xed bands contai ni ng numer ous
smal | er nol ecul ar wei ght are shown at Lane 2, 3, 4, which illustrates that

Ci'ani 1 cant 'y Vit Sveck St BN b R e bR RN e o

The produgitRht REPEESS StheQ@Rhd FIRMS nktidipr oved and optini zed, and the
production scale 1s enlarged froma shake flask (8.4L), to a 42L fernmenter

(25L), till tPeithiotaliff@@ft batéiesreinebadid@peptiopBHEr-SA N rgrapetlby ithd ty is
not influenced, as shown Fig. 3. Thus, it establishes the basis for the

| ar ge- scalpsesgnidprieprdatsdn inathog aod thet drigmad inethvel @sclosedtineCIN200P Ol §egti)de. The
yi el ds and productivities of 10 batches of continuous production in shake
flask, 4210fsMielngPraduchien]scale aG0EomRaae e elegiraphorieniin apd sraibing i and

Fig. 3. Tasﬁ i gd an@ roducti vit Shake, Ialﬁ:t42 %ng];oir nter 200 L
f er ment er i?%GE?S C 5UE g a%ib%ﬁ%&ﬁﬁu F 8§ P(s/? it ¢ §he bands o
antibacterial engineered polypeptide prepared from Example 1 at Lane 5, 6, 7, and 8
are relatively unitary, whereas mixed bands containing numerous smaller molecular
weight are shown at Lane 2, 3, 4, which illustrates that purity of the polypeptide

prepared by the method of the invention is significantly improved.

Example 3 Improvement of the production process

The production process is continuously improved and optimized, and the
production scale is enlarged from a shake flask (8.4L), to a 421 fermenter (25L), till
the final 200 L fermenter (100L), however the productivity is not influenced, as
shown Fig. 3. Thus, it establishes the basis for the large-scale and industrial
production of the antibacterial polypeptide. The yields and productivities of 10
batches of continuous production in shake flask, 421 fermenter as well as 200L
fermenter are shown in Table 2 and Fig. 3.

Table 2 Yield and productivity

Shake flask 42 L fermenter 200 L fermenter
Yield 1893.72 6654.82 31940.00
Productivity 22.54 26.61 31.94
(mg/L)
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22.54 26.61 31.94 CLAIM 1. A preparation nmethod of a novel

reconbi nant anti bacterial pol ypeptide nedicine conprises the steps as
follows: (1) Preparing Escherichia coli strain conprising reconbi nant

pl asm d and freezing for conserving, (2) Enlarging cultivation of the
strain in liquid production nmedium (3) Inducing the strain to express the

reconbi nant anti bacterial pol ypept iéi §etti ng purified polypeptide,
characterized in that, said liquid -pﬁ%ﬂ on nedi um conprises, in wv%

0. 19 0. 6% *amborh SRFGHT G| G5 0Bt Sy ar U CaB2E5. BAGEBIE Gosoq
magnesi um,gilifiat g"fgg‘ggf?%hé&%ﬁspﬁ%@&*gyl% 3% yeast extract powder 0.5% 1%

gl ucose 0.1% 0. 5% um chl ori 2% 0. 8% and water of the rest. 2.
The prepar@j P@paﬁ@; haUcOthis ball Bvakn cHRBFifh r&@h@idahgglbﬁnﬂ%@%emg fpedi um
conprises, 1n wv% disodi um hydrogen phosphate 0.68% potassi um di hydrogen
phosphat e @od$gviaggnoni um chl oride 0.1% cal cium chloride 0.001% nagnesium
sul fate 0.02% peptone 2.5% yeast extract powder 0.75% glucose 0.2%

sodi um chl(8) Enfergingsosltieatinwé therstrafn inHigjuideroduction reeditthe pr epar ati on et hod
of claim1, wherein said enlarging cultivation conprises three stages, with
par amet er $3bindisme He st 1o a@dPress gthp gigeambina aaHibastggal polypeptidehand

prepar ation, et hoﬁF f claiml1l, wherein said inducing the strain to express
the recontsiCHE&PY &B&@P%ﬂtf } pol ypeptide neans treating bacteria Iiquid

out of step fellows: wihistirei . 22 [ oxygen
fl ow vol une, &‘%%)%@lozfregzi-% a(%’u\rg.'éu?cl }fggdf %&%Cé&tgﬂ%m%agghg%sggﬁ -Z2’hours,
and | PTG &iso@iun N8Ydie8aL ephdsBhaten 02§D BAM pSaRAed diydfiden phosphatel N€
preparation nmethod of claim1l, wherein before enlarging cultivation of step

(2), the $IP&06%.Samieated chorfdel 0.09%:-0.0%) chlturtdhdéride 6.00054em0@,4C and
recovered overnight in an LB liquid nedium
magnesium sulfate 0.5%-2.5%, peptone 1%-3%, yeast extract powder 0.5%-1%,
glucose 0.1%-0.5%, sodium chloride 0.2%-0.8% and water of the rest.

2. The preparation method of claim 1, wherein said liquid production medium
comprises, in w/v%, disodium hydrogen phosphate 0.68%, potassium dihydrogen
phosphate 0.3%, ammonium chloride 0.1%, calcium chloride 0.001%, magnesium
sulfate 0.02%, peptone 2.5%, yeast extract powder 0.75%, glucose 0.2%, sodium
chloride 0.6%, and water of the rest.

3. The preparation method of claim 1, wherein said enlarging cultivation
comprises three stages, with parameters of 220 rpm, 37°C, and 3-8 hours in each
stage.

4. The preparation method of claim 1, wherein said inducing the strain to express
the recombinant antibacterial polypeptide means treating bacteria liquid out of step
(2) as follows: with stirring rate at 220 rpm, maximum oxygen flow volume, 30°C
for 2~4 hours; 42°C for 0.5 hours; and 37°C for 1~2 hours, and IPTG at a final
concentration of 0.5mM is added at 42°C.

5. The preparation method of claim 1, wherein before enlarging cultivation of step

(2), the strain is treated as follows:

(1) The strain is thawed at 4°C and recovered overnight in an LB liquid medium

15



containing 50 p,g/m of AWP at 220 rpm 37C, and then coated onto LB solid
mediumto cultivate single colonies. (2) Single colony is picked and

cultivated in 1.5 mM of LB liquid nediumat 220 rpm 37C for 5-8 hours, and
then transferred into 100 mM of LB liquid nmediumand cultivated at 220 rpm

37C for 5-8 hours; the conpositions and their ratios in said LB, in
w v, are souitaimng B0 qugimeofoA M4t 2pé piro ¥ °0f andl%henyeast! oaxd LBeblidinedib¥y agar
of 0.8-1% and water of the rest. 6. The preparation nmethod of claim1,

wher ei nsaloPult@keringlprelonishi refer to engineered Escherichia coli BL-21
Sgatc?lsgl g? Lgﬁg@' 'eacr(l)ﬁon%fl i?sprigkgd %Ld %Ellagétgg\]fr’l I%Brll_lllc-o ﬁ%’ li(:}i)ul?cll_| Icﬁe%'ial\?n’l a EQHOC -oAd,
rpm, 37°C for 5-8 hours, and then transferred into 100 ml of LB liquid medium and
cultivated at 220 rpm, 37°C for 5-8 hours;
the compositions and their ratios in said LB, in w/v, are sodium chloride of 1%,
peptone of 1%, yeast extract of 0.5%, agar of 0.8~1%, and water of the rest.
6. The preparation method of claim 1, wherein said Escherichia coli refer to

engineered Escherichia coli BL-21 containing recombinant plasmid of pBHC-SA1,
pBHC-SA2, pPBHC-SA3, pBHC-SA4, pPBHC-SE or pPBHC-PA.
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