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(57) Abstract: Provided are a method for highly expressing a recombinant protein of engineering bacteria and the use thereof. The
method comprises the following steps: (1) engineering bacteria of Escherichia coli with pET system are transfected with recombin-
ant mutated plasmid to obtain positive monoclonal colonies; (2) the positive monoclonal colonies are enriched to obtain a seed bac-
teria solution, and the seed bacteria solution is induced to enrichment and growth in a large amount; and (3) the bacteria supernatant
containing the recombinant protein as the expression target is separated, and then the recombinant protein in the bacteria supernatant
is extracted and purified. The method is characterized in that the engineering bacteria of Escherichia coli with pET system are E.-
coliB834 (DE3). The components of the mass enrichment medium and the protein purification steps are also optimized such that a
significant improvement in the yield and purity of the protein is achieved and the method is suitable for applying to the large-scale
production of recombinant protein expressed by the engineering bacteria of Escherichia coli.

o (57 WE:
=

2013/075660 A1 |1 IO 00 O U 0 0 O 0

[JLEETT]



WO 2013/075660 A1 I A00 0T 00 OO 0

IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, X FHEAGHNERESL ﬁﬂiﬁﬂﬁﬁﬂﬁﬂ(éﬁiﬂﬂ

RS, SE, SL, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, 4 17GiD)
CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). . o
. ) — KW ABEAEN 4.17(v))
RGN 4.17 FIFEHE: AEEAR
— B M 4.17( =
e s — EEERRER SN 2 £0).

—  RTHIENERRFHFERTEFEN 4.17G0)

RET —MREBARETEFREARANTEALNT. ZHEEFENTEE: (1) BHARBHRAELAG
T3 pET R TAEE R BRI PR BT, (2) XIPHM RN AT S 2R 7 B, P F

FRBRABRMEAK, ) SEEARLEMMEHAEANEE LHR, RAFE LBRPRWEAES,

HAFIEAET: TR KA pET R LA2RII8 E.coliB834 (DE3) o IEXFKEIG B 3 I 5k 10 o X & B R 44k
ST TR, EERAFREMAE LEHAR THENRT, S TNRENEHE LEFREEARA

IR AL = o

X



Specification
METHOD FOR HIGHLY EXPRESSING RECOMBINANT PROTEIN OF

ENGINEERING BACTERIA AND USE THEREOF

TECHNICAL FIELD
The invention relates to biotechnology, especially to a method for highly expressing a

recombinant protein of engineering bacteria and the use thereof.

BACKGROUND OF INVENTION

In earlier studies, the inventor conducted creative experiments and inventedobtained a
series of new recombinant peptides with Colicin as attack point, which operationally
connects a polypeptide (natural or artificial design) with identification and binding ability
to target cells. For example, the new antibiotic PMC-AMI disclosed in patent No.
7Z1.200910092128.4, named “Novel antibiotic comprising an antibody mimetic, its
preparation and uses thereof”, shows a broad-spectrum antibiotic property and has stronger
antibacterial activity on Neisseria meningitidis, Multidrug-resistance Pseudomonas
aeruginosa, Vancomycin-resistant —Enterococcus faecalis or Methicillin-resistant
Staphylococcus aureu compared to the known antibiotics. The inventor’s another invention
in title “A novel antibiotic, its nucleotide sequence, methods of construction and uses
thereof”, with CN patent No0.ZL200910157564.5, disclosed a series of new

anti-staphylococcus antibiotics, such as PMC-SA1. PMC-SA2. PMC-SA3. PMC-SA4.



PMC-SE as well as PMC-PA. In vivo and vitro experiments, these antibiotics showed
better targeting ability and stronger antibacterial activity than current antibiotics,
antifungal antibiotic and chemotherapeutics drugs. Additionally compared with current
antibiotics, these new antibiotics showed incomparable biological security and anti
drug—resistance characteristic.

The foresaid novel antibiotics as a whole are a kind of water-soluble proteins with 600
amino acid residues, but in which there is a hydrophobic domain with 40 amino acid
residues near carboxyl terminal. Compared to preparation of other water-soluble proteins
with one fold structure, there is more difficult in assembling and expressing of the novel
antibiotics, which inevitably affects protein yield. It is necessary to improve current
expression process to achieve high yield and priority of the novel antibiotics. It will make

sense for bringing the novel antibiotics into actual clinical application and practice..

Summary of invention

According to the peptide structure and characteristics of the new antibiotics disclosed in
the current patent application, the present disclosure provides for a method for highly
expressing recombinant protein of engineering bacteria.

In one aspect, the present disclosure provides for A method for highly expressing
recombinant protein of engineering bacteria, wherein the end with hydrophilicity of the
recombinant protein is colicin polypeptide and the other end with hydrophobic nature is
polypeptide of target moiety which is capable of binding target, the method comprising:

(1) transfecting recombinant plasmid of expressing the recombinant protein into E. coli

o



engineering bacteria with pET system to obtain positive monoclonal colonies,

(2) producing seed bacteria solution of the positive monoclonal colonies, and inducing
protein expression and enlargement culturing of the seed bacteria solution; the supernatant
of the enlargement cultured solution contains expressed recombinant protein,

(3) extracting and purifying the recombinant protein from the supernatant, wherein the E.
coli engineering bacteria with pET system is E.coliB834 (DE3).

In some exemplary embodiments, the enlargement culturing medium used for said
inducing enriching growth of the seed bacteria solution has water as solvent and comprises
following components: NaCl 6.0~6.7g/L, peptone 25.0g/L, yeast powder 7.5g/L, glucose
0.6~2.0g/L, Na,HPO,-7H,0 6.8 ~18.3g/L, KH,PO, 3.0~4.3g/L, NH,Cl 1.0~1.4g/L,
MgS0,0.2~0.4g/L, CaCl,0.01g/L, methionine 0~40mg/L.

In a preferable exemplary embodiment, said enlargement culturing medium has water as
solvent and comprises following components: NaCl 6.0g/L, peptone 25.0g/L, yeast
powder 7.5g/L, glucose 2.0g/L, Na,HPO,-7H,O 6.8g/L, KH,PO, 3.0g/L, NH,Cl 1.0g/L,
MgSO0, 0.2g/L, CaCl,0.01g/L, methionine 0~40mg/L.

In some exemplary embodiments, said enlargement culturing of the seed bacteria solution
comprises following steps: the seed bacteria liquid was added into a container and started
growth for 2 to 3 hours at 30°C, when the OD value reached 0.4-0.6, the seed bacteria
solution was conducted heat shock at 42°C for 30 minutes, and then cooled down to 37°C
and kept growth for 1.5 to 2 hours before being collected.

In some exemplary embodiments, wherein in conducting heat shocks the IPTG with the

final density 0.5mmol/L was added into said enlargement-culturing medium.



In some exemplary embodiments, said extracting and purifying the recombinant protein
from the supernatant was by CM ion exchange column, and the loading quantity of the
supernatant depends on the ratio value which is 2.5mg/ml between the weight of the
recombinant protein in the supernatant and the volume of Gel particles used in the CM ion
exchange column.

In some exemplary embodiments, the eluent solution used for said extracting and

purifying in CM ion exchange column is boric acid buffer solution with 0.2mol/L NaCl.

In most exemplary embodiments, said recombinant plasmid of expressing the recombinant
protein is selected from the group consisted of pPBHC-SA1. pBHC-SA2. pBHC-SA3

pBHC-SA4., pBHC-SE, pBHC-PA and pBHC-PorAl.

In an further aspect, the present disclosure provides for the applications of any foresaid
methods in preparing the recombinant peptides PMC- SA1l, PMC-SA2, PMC-SA3,

PMC-SA4, PMC -SE, PMC-PA or PMC-AM.

In another aspect, the present disclosure provides for a medium used for E. coli
engineering bacteria with pET system, the medium has water as solvent and comprises
following components: NaCl 6.0~6.7g/L, peptone 25.0g/L, yeast powder 7.5g/L, glucose
0.6~2.0g/L, Na,HPO,-7H,O 6.8 ~18.3g/L, KH,PO4 3.0~4.3g/L, NH,Cl 1.0~1.4¢g/L,
MgS0,40.2~0.4g/L, CaCl,0.01g/L, methionine 0~40mg/L.

In some exemplary embodiments, said E. coli engineering bacteria with pET system is E.



coli B834 (DE3), and the medium has water as solvent and comprises following
components: NaCl 6.0g/L, peptone 25.0g/L, yeast powder 7.5g/L, glucose 2.0g/L,
Na,HPO,-7H,06.8¢/L., KH,PO, 3.0g/L, NH4C11.0g/L, MgS040.2¢g/L, CaCl,0.01g/L,
methionine 0~40mg/L.

The pET expression system provided by Novagen Company is a common system for
cloning and expressing recombinant proteins in Escherichia coli. In this invention, a series
of BL-21 (DE3) cells are transected with recombinant mutated plasmid disclosed in former
patents and produced a higher protein expression yield than the TG1 cells does in this
invention. By experimental data, we found that B834 (DE3) , which is parent strain of
BL-21 (DE3) , has a more ideal expression productivity than BL-21 (DE3) . The
experimental data showed that the B834 (DE3) has dozens time of protein expression
productivity than TG1 system does.

Medium is used for providing required carbon source, nitrogen source and inorganic salts
for bacterium growth and multiplication. In present a medium with capability of
improving the expression productivity of target protein is provided in present invention,
which has a optimum formula for engineering bacteria fermentation. In this invention, the
medium, named FB-M9 compound medium has a increased carbon source and nitrogen
source and MgSO4. CaCl2 as well as some special amino acids that are required in growth
of engineering bacteria with pET system. The medium moderately improved engineering
_ bacteria reproduction speed and protein expression rate. And material cost of the improved
medium is relatively low, which provides larger research space and higher development

value for enlargement production in the future.



According to guide of the product manual, the carrying rate of CM ion gel particles used
in purification system in this invention could not reach the ideal standard described in the
product manual, which limits the recovery rate of target protein. In present invention, the
recovery rate has been significantly improved by the means of reducing loading quantity
of sample while moderately increasing the gel volume, etc. The result also reflected that it
is necessary to find or develop a kind of ion exchange gel with more efficient for
large-scale industrial production of the target protein. In addition, the recombinant proteins
has fewer impurities owing to eluent with optimized concentration used in the ion
exchange steps of this invention.

In summary, this invention provides a variety of optional more optimized method of
expressing E. coli engineering bacteria recombinant proteins by the means of choosing
engineering strains, optimizing the composition of medium, improving the purification and
recovery rate, etc. This also provides a possible research direction and technical route for
finally finding optimal procedure of high-efficiently expressing fusion protein needed.
Compared with the original expressing system disclosed in former patents, the expressing
system developed by present invention has improved the expressing production of fusion
protein dozens of times, and provided a beneficial basis of theory and practice for the
subsequent large-scale industrial production.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the conductance value of eluent in the protein elution process with different
volume gel column.

a. The elution process of protein with 150ml CM gel column. b. the elution process of



protein with 600ml CM gel column.

The curve signified by two arrows in the figure represent the conductance value of
the eluent. The area indicated by the arrows is a conductance peak caused by the loss of
the sample PMC-SA in loading process. The area of the conductance peak caused by the
loss of the sample PMC-SA reduced by 70% after increasing the volume of gel.

Another curve: OD value of elutropic protein

Fig. 2 shows SDS-PAGE Gel electrophoresis of the PMC-S
From left to right in the order:

a. 1. Marker, 2. PMC-SA1 produced by TGI1, 3. PMC-SA1 produced by BL-21 , 4.
PMC-SAL1 produced by B834;

b. 1. Marker. 2. PMC-SA1 eluted by boric acid buffer solution with 0.1 M NaCl, 3.
PMC-SAL1 eluted by boric acid buffer solution with 0.2 M NaCl, 4. PMC-SAI eluted

by boric acid buffer solution with 0.3 M NaCl.

Fig. 3. Shows the inhibition curve of the PMC-SA against MRSA (BAA42)

Y-axis represents light absorption value; X-axis represents bacterial growth time
Control: control group; Amp: ampicillin sodium; OXA: oxacillin; Ia-wt: wild type colicin
Ia; PMC-SAL1: anti-staphylococcus aureus polypeptide;

PMC-AM: anti-diplococcus meningitides polypeptide.

DETAILED DESCRIPTION OF THE INVENTION



Following examples are just used for explaining the invention rather than limiting the
scope of the invention.
The experimental equipment and instruments used in present invention as follows:
1. Bacterial strain
E. coli TG1 engineering bacteria (AECOM, K. Jakes).
E. coli BL-21(DE3). B834(DE3). Nova Blue(DE3) and 618 engineering bacteria are all
purchased from Novagen company.
Staphylococcus aureus ATCC BAA-42 is purchased from ATCC (American Type Culture
Collection).
Plasmid: pBHC-SA1. pBHC-SA2. pBHC-SA3 pBHC-SA4. pBHC-SE, pBHC-PA,
pBHC-PorAl (These plasmids are recorded in patents Z1.200910092128.4 and ZL
200910157564.5, and preserved in the applicant’s laboratory. The applicant promised to
offer them to the public for necessary verification tests)
2. Main reagents and medicine
Yeast powder (OXIOD LP0021), peptone (OXIOD LP0042) as well asother chemical
reagent are all analytical reagent;
Dialysis bag Snake Skin Dialysis Tubing (Pierce, intercept molecular weight1x104,

Lot#KD32324);

Streptomycin Sulfate for injection (NCPC)

AMP ampicillin sodium for injection (Harbin pharmaceutical)

Anion exchange column gel ( Pharmacia Biotech CM Sepharose Fast Flow

LotN0.225016) .



LB liquid medium: Sodium chloride 1g, peptone 1g, and yeast 0.5g were added into a
250 ml flask with the addition of 100 ml water, dissolved and autoclaved at 120 for
8min.

LB solid medium:100mILB solid medium containing sodium chloride 0.5-1.5g,
peptone 0.5-2g, yeast 0.3-1g and agar 0.8-3g. The LB solid medium is used for plate
culture of single colony after strain recovery. Reagents were added into a 250 ml flask
with the addition of 100 ml water, dissolved and autoclaved at 120  for 8min.

FB-M9 complex medium: NaCl 6.0~6.7g/L, peptone 25.0g/L, yeast powder 7.5g/L,
glucose 0.6~2.0g/L, Na,HPO, 7H20 6.8 ~18.3g/L, KH,PO, 3.0~4.3g/LL, NH4CI
1.0~1.4g/L, MgS0,0.2~0.4g/L, CaCl,0.01g/L, methionine 0~40mg/L.

Improved FB-M9 complex medium: NaCl 6.0g/L, peptone 25.0g/L, yeast powder
7.5g/L, glucose 2.0g/L., Na,HPO,-7H,O 6.8g/L, KH,P0,3.0g/L., NH4Cl 1.0g/L,
MgS0,0.2¢g/L, CaCl,0.01g/L, methionine 0~40mg/L. The methionine is 40mg/L in the
process with E.coli B834(DE3) as engineering bacteria.

3. Key Instrument

Bio-Rad Protein chromatography purification system (BioLogic Duo Flow, BioLogic
Maximizer, BioLogic QuadTec UV-Vis Detector, BioLogic Econo Pump);

Ultrasonic Cell Disruptor (Soniprep 150), protein purification ion exchange column
with 5cm diameter (Pharmacia Biotech XK50) , protein purification ion exchange column
with 11cm diameter (Shanghai Huamei);

Centrifuge (Beckman Coulter Avanti J-20XP, Beckman Coulter Avanti J-25);

Spectrophotometer (Bio-Rad Smart Spect Plus spectrophotometer);



Automatic fermenter (Bioengineering AG LP351-42L);
High pressure homogenizer (Italian NiroSoavi NS1001L2KSN 6564).

Statement: the biological materials adopted in this invention have been known before
the application filing date and have been also preserved in this applicant’s lab. The
applicant promised to offer them to the public for necessary verification tests in the twenty
years since application filing date.

Examplel. The option experiment of engineering bacterial strains

Classic plasmid carried the colicin Ia and its immune protein gene (GenBank
M13819) are from laboratory of Dr. Finkelstein. (Qiu XQ et al. An engineered multi
domain bactericidal peptide as a model for targeted antibiotics against specific bacteria.
Nat Biotechnol, 2003; 21(12): 1480-1485). The classic plasmid were modified into
following seven kinds of restructuring mutation plasmids in former researchs:
pBHC-SA1. pBHC-SA2. pBHC-SA3 pBHC-SA4. pBHC-SE, pBHC-PA, pBHC-PorAl.
Step 1. Transformation of competent cell
40uL. Novagen pET system engineering bacteria BL-21(DE3). B834(DE3). Nova
Blue(DE3). 618 were respectively transformed with 100ng recombinant mutant plasmids
pBHC-SAL, and then ice-incubated for 5 minutes, heat-shocked at 42°C for 30 seconds,
kept in ice for 2minutes, added with 160u]1 SOC medium and shake-cultivated at 220 rpm,
37°C for 1 hour and then coated (LB medium with 1% agar and 50ug/ml ampicillin, and
cultured overnight at 37°C) . Single colonies are picked out and cultivated to obtain the
seed strain, which is conserved at a low temperature.

Step2: Strain Recovery

10



1. Preparing recovered bacteria solution

The conserved strain was thawed at 4°C; 1.5ml of the strain is transferred into 10ml
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 was diluted 10* or 10° times; and 10ul of the diluted
bacteria solution was transferred on to LB solid medium plate (containing 5S0pg/ml of
AMP) and coated on the plate. The plate was placed in a humid box and cultivated in
incubator at 37°C for 10-12 hours till round single colonies have grown out on the surface
of the medium.
Step 3. Enlargement culturing the single colonies (1) Single colonies with regular round
shape and smooth edge were picked up from the plate and respectively added into 1.5ml
LB medium, and cultivated at 220rpm, 37°C for 5-8hours.
(2) Bach 1.5ml LB bacteria solution was transferred into a 100ml LB medium, and
cultivated at 220rpm, 37°C for 5-8hours.
(3) Primary stage of enlargement culturing: the 100ml of bacteria solution from the last
step was added into 700ml of improved FB-M9 complex medium and cultivated at 220
rpm, 37°C for 5-8 hours.
(4) Secondary stage of enlargement culturing: 700ml of bacteria solution from the primary
stage is added into 6x700ml of the improved FB-M9 complex medium and cultivated at
220rpm, 37°C for 5-8hours.
(5) Third stage of enlargement culturing: 6x700ml of bacteria solution from the secondary

stage was added into 20L of the improved FB-M9 complex medium and cultivated in a

11



fermenter with stirring rate of 220rpm and maximum oxygen flow volume, 37°C for 3-5
hours.

(6) Fermentation of engineered bacteria and induced expression of protein: 20L of bacteria
solution from the third stage of enlargement culturing was added into 200L of improved
FB-M9 complex medium and cultiyated in a fermenter for induced expression of protein
with stirring rate of 220rpm and maximum oxygen flow volume, at 30°C for 2~4hours; 42
‘C for 0.5 hours; and 37°Cfor 1~2hours, note that IPTG is added at 42°Cwith a final
concentration of 0.5mM.

Step 4, Collecting bacteria by centrifugation

6000 g fermentation liquor obtained from step 3 was centrifuged at 4°C for 20min. The
precipitate was collected and added into 50mM boric acid buffer (pH9.0) for resuspend of
the bacteria. Note: the boric acid buffer has 2mM PMSF (Phenylmethylsulfonyl fluoride
serine protease inhibitor). All consequent steps after bacteria resuspend was conducted at 4
3

Step5.Cells fragmentation

After suspension in pH9.0 boric acid buffer completely, the bacteria cells was fragmented
by a High Pressure Homogenizer at 500~600 bar for 7 times, with intervals of 3~5
minutes.

Step6. Precipitation of the bacteria DNA

The fragmented bacteria solution was centrifuged at 55000 g, 4°C for 40 min. The
supernatant was added with streptomycin sulfate (16 bottles of 1 million unit streptomycin

sulfate were added into every 200ml liquid supernatant), and stirred for 1 h with a



magnetic stirrer.
Step7. Dialysis
The bacteria solution from the step 6 was centrifuged at 55000g, 4 for 20min. The
supernatant was placed into a dialysis bag and dialyzed for 8~12 hours in boric acid buffer,
which was changed once every 4 hours.
Step8. Purifying the protein medicine and obtaining antibacterial-engineered polypeptide
The dialyzed bacteria solution was centrifuged at 55000g, 4°Cfor 20min. The supernatant
was measured the protein concentration in unit volume and placed into a Bunsen beaker
for conducting protein purification by ion exchange method. The supernatant with known
protein concentration was uploaded onto a CM ion exchange column. The sample loading
and its ratio with the CM iron gel particular are according to the Product Manuals of CM
ion exchange column. After being washed completely the CM ion exchange column was
eluted with 50mM boric acid buffer containing 0.3M NaCl to obtain the novel
antibacterial-engineered polypeptide.
The results are shown as table 1, the expressing efficiency of PMC-SA by E.coli B834
(DE3) is the highest.

Table 1. Expressing efficiency of different bacterial strain
(Average unit production=Gross production of extracted PMC-SA1/ volume of bacterial

liquid)

Engineering strain TGl BL-21 618 NavaBlue B834

Average unit production (mg/L) 0.8 10 5.8 8.1 244

The same operation was conducted on the other six restructuring mutation plasmids, the

13



results appeared similar trend as the result listed in Table 1, namely, in contrast to other
engineering bacteria, E. coli B§34 (DE3) showed the highest expressing efficiency on all
seven restructuring mutation plasmids.

The operation of heat shock as following adopted to inducing expression of protein in this
embodiment was different from that in prior arts: After transferring the seed bacteria liquid
into the tank, cultured the bacteria at an initial temperature 30°Cfor 2 hours, when OD
value had reached 0.4-0.6, conducted the heat shock at 42°C for 30 minutes, then when
the temperature low down to 37°C, cultured the bacteria again for 1.5 to 2 hours again. At
this stage the OD value of bacteria liquid can reach to 1-3 or even more, and can be
conducted collection. During this process, 0.5mM IPTG was added to induce expression
of pET engineering bacteria.

Before proposing present method, the usual process for preparing the recombinant
peptides was as following:

100ng of the mutant plasmids was ice-incubated with 40ul competent cell of BL-21
engineered bacteria for 5 minutes, heat-shocked at 42 ‘C for 30 seconds, ice-incubated for
2 minutes, added with 160ul of SOC medium, shake-cultivated at 220 rpm, 37°C for
lhour and then coated plate (LB medium with 1% agar and 50ug/ml ampicillin, and
cultured overnight at 37°C). Single colonies were picked out for enlargement culturing.
Enlargement culturing: 8-10L FB medium, 250rpm, at 37°C for 3-4 hours; was added with
IPTG, 250rpm, at 28°C grew for 4 hours again; conducted centrifugation to precipitate
bacteria at 4°C, 6000g, 20 minutes. The precipitated bacteria was added with 80-100ml

50mM boric acid buffer (pH9.0, 2mM EDTA) kept at 4°C to suspend, then added with

14



50ug PMSF and broken by ultra sonication (4°C, 400 w, 1 minutes, repeat 4 to 5 times
with intermittent 2-3 minutes for keeping the temperature of the liquid). Then the broken
bacteria was conducted high-speed centrifugation (4 C, 75000g, 90minutes), the
supernatant was added with 5 million units streptomycin sulfate to precipitate DNA (4°C
stirred for 1 hour), and 10000g, 4°C, for 10minutes centrifugation. The supernatant was
put into dialysis bag with the molecular weight 15000 on 4°C, and dialyzed by 10L 50 mM
boric acid buffer overnight, then conducted centrifugation at 4°C, 10000g, forlOminutes
once again. The supernatant was loaded on CM ion exchange column, after being flushed
completely, eluted by 0.3M NaCl + 50mM boric acid buffer, the new antibiotics can be
obtained.

Example 2 Improving medium

The classic FB medium for colicin Ta preparation (Qiu XQ et al. An engineered multi
domain bactericidal peptide as a model for targeted antibiotics against specific bacteria.
Nat Biotechnol, 2003; 21(12): 1480-1485 /Karen Jakes, Charles Abrams, Alan Finkelstein,
et al. Alteration of the pH-dependent Ion Selectivity of the Colicin E1 Channel by
Site-directed Mutagenesis.JBC, 1990; 265(12): 6984-6991) has components as follows:
peptone 25.0g/L, yeast powder 7.5g/L, NaCl 6.0g/L and glucose 1.0g/L.

In this invention, we adopted FB medium without glucose, the components of which as
follows: peptone 25.0g/L, yeast powder 7.5g/L and NaCl 6.0g/L. And the FB medium
without glucose was configured with M9 medium at a special volume proportion to obtain
the FB-M9 compound medium.

The mother liquor of M9 medium is 5xM9 and has components as follows: :
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Na,HPO,- 7TH,O 64.0¢/L, KH,PO, 15.0¢/L, NH,CI 5.0¢/L, NaCl 2.5g/L, MgSO, 1.5g/L,

CaCl,0.05g/L, and 2% glucose.

A preliminary attempt of the compound medium:

FB-M9: volume ratio between FB:M9 was 7:10, the components as follows: NaCl 6.7g/L,

peptone 25.0g/L, yeast powder 7.5g/L, Na,HPO4-7H2018.3g/L, KH,PO.4.3g/L, NH,Cl

1.4g/L., MgS040.4g/L, CaCl,0.01g/L and glucose 0.6g/L.

This invention adopted this formula for bacteria fermentation. The process was as step3 in

Example 1. The result shows in table2, wet bacteria weight got from per liter culture

solution is significantly higher than that done through FB medium. The collected protein

production is significantly improved with average production up to 30 mg/L.

Table 2 contrast of target protein production from test medium (PMC - SAl / BL

- 21 engineering bacteria)

Fermenting in BF medium

Fermenting in FB-M9 (7: 10)

medium
Bacterial weight (g). Protein Bacterial weight | Protein contents
contents(mg) (2) (mg)
1 255.07 280.8 349.82 847.82
2 246.3 519.94 343.47 643.71
3 302.28 461.965 366 779.3
4 276.67 465.179 388.44 946.34
AVG 270.8 431.971 361.9325 804.2925

The final improved FB-M9 medium was obtained by further researchs and repeated
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comparison in this invention. The production rate of the target protein can reach 34 mg/L
as Table 3 shows, in the same fermentation conditions as example 1.

The components of the improved FB-M9 medium as follows: NaCl 6.0g/L, peptone
25.0g/L, yeast powder 7.5g/L, glucose 2.0g/L, Na,HPO4 7H,06.8g/L, KH,P0,3.0g/L,
NH,CI 1.0g/L, MgS0,40.2¢g/L. and CaCl,0.01g/L. As the methionine was required in the
growth of B834 engineering bacterium, in the process of B834 as engineering bacteria the
methionine (40 mg/L) is added into the final improved FB-M9 medium.

Table 3 comparison of improved FB - M9 medium with other medium on

productivity
BL-21 B834

Engineering  strains

FB | FB-MO (7: | Improved | FB | FB-M9 (7: | Improved
and the medium

100 FB-M9 10) FB-M9

Average unit

10 24 25 22.3 30 34
production (mg/L)

Example 3. Optimizing conditions for purifying protein

The basic structure of recombinant polypeptide (PMC- SA1.PMC-SA2.PMC -SA3, PMC
-SA4. PMC -SE, PMC -PA, PMC-AM) prepared in this invention is Colicin Ia. The
isoelectric point of colicin Ia is about 9.15, therefore the classic purification adopted is lon
Exchange Chromatography (Qiu XQ et al. An engineered multidomain bactericidal
peptide as a model for targeted antibiotics against specific bacteria. Nat Biotechnol, 2003;

21(12): 1480-1485).
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The principle is: In PH9.0 boric acid buffer system, the majority of PMC-SA molecules
exist as positive charge ions. When the CM gel particles with negative charge go through
the cMoﬁatographic column, the recombinant protein molecules with positive charge was
hung on the CM gel particles due to the electric charges attraction, while the other
miscellaneous protein was rushed out of the gel column.

In this example, the other steps were as that in example 1, but after the miscellaneous
protein was rushed out completely, using boric acid buffer of 0.1 to 0.3M NaCl gradiently
to elute the gel column.

Owning to Na' ions having stronger positive property than the recombinant protein
molecules, the recombinant protein was replaced from CM gel particles by Na* ion. There
are two variables to be manipulated in the process of ion exchange and purification for a
better protein yield: (DNaCl with different concentration within 0.05-1M can be chosen
respectively to elute protein molecules with different positive charge mounted on CM gel
particles (2The amount of CM gel particles adopted can be optimized: In the environment
with certain ionic strength, the amount of protein carried by every CM gel particles is
relatively constant. The volume of gel column is indispensable to be enlarged in order to
increase the amount of protein carried by gel column.

CM Sepharose Fast Flow is anion exchange column gel produced by GE company.
According to the manual, every 100 ml gel can combine with 9mM cation. The actual
usable combination capacity varies with the nature of sample in the process of dynamic
combination, and molecular weight is inversely proportional with combined capacity. Its

standard sample that has equivalent molecular weight with the recombinant peptides
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manufactured in this invention is Bovine COHb-(Mr69kD), which has theoretically
dynamic combined capacity 30mg/ml. Namely, with 100 mI CM Sepharose Fast Flow glue
to retrieve recombinant protein molecules, the theoretically highest recovery rate is about
300 mg (0.004mM). But according to its manual operation, the actual dynamic
combination capacity of recombinant protein molecules to CM gel particles reached only 3
mg/ml, just reached 10% of theoretical combined capacity.

In the experiment, we found that in the latter half process of washing out the
miscellaneous protein, conductance curve will raise a small peak (as shown in figure 1 a).
According to this phenomenon, we speculate that when there is a large amount of
recombinant protein in the sample, due to the limited capacity of CM gel particles with
target protein, only a little part of the recombinant protein molecules can be recovered.
The recombinant protein without being mounted on the CM gel particles has to be flushed
out gel column together with miscellaneous protein. As the recombinant protein is
positively charged, a short rising peak appears in the conductance curve.

In an optimized example of this invention: in order to reduce the loss of recombinant
proteins, we reduced loading amount of sample to 1/3 of the manual regulation, and
increased the volume of gel from 150 ml to 600 ml, namely the protein amount in the
supernatant fluid: gel particle volume=2.5mg/ml. The loss of the recombinant protein
decreased in the process of elution. The experimental data showed that the recovery rate of
recombinant proteins was increased 3.5 times; the results shown in figure 1b.

In addition, we set the gradient concentration of NaCl as 0.1M-0.2M-0.3 M in the boric

acid buffer used in elution, and 0.2M showed the highest eluting efficiency and protein
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purity, as shown in figure 2b.

Example 4. Detecting protein purity and activity

Step 1. SDS-PAGE electrophoresis

The fusion protein samples obtained by optimized conditions of example 4 were
conducted SDS-PAGE electrophoresis and silver nitrate dyeing. As shown in figure 2,
there is a clear protein-imprinting stripe at the point of about 70kD relative molecular
weight, namely PMC - SA1 manufactured in this invention in the electrophoresis map a
the map b shows the protein has eliminated mixed zone through the improved gradient
elution in example 4 and the purity is improved. The rest six kinds of recombinant proteins
manufactured through the optimized method of this invention have also showed similar

improved purification.

Step 2. Detecting the antibacterial activity

With the recombinant protein PMC - SA1 and PMC-AM that produced by the improved
manufacturing method in the examplel, 2, 3, we conduct the following antibacterial
activity test.

The Methicillin-resistant staphylococcus aureus (MRSA, ATCC BAA-42) bacteria liquid
10ul (10°cfu/ml) was inoculate into t10 ml BM medium and added with antimicrobial
agents. According to the antimicrobial agents we set six parallel groups: ampicillin sodium
2ug/ml, oxazocilline 4ug/ml, wild type colicin Ia, PMC-SA and Ph-NM (4ug/ml), and

blank control group. Culturing at 37°C, 210rpm, and testing optical density value per hour
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(595 nm), drawing the bacteriostasis curve, as shown in figure 3.
The bacteriostatic curve shows that the recombinant proteins produced by

improved methods of this invention have good antibacterial activity.

Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise”, and variations such as "comprises" and
"comprising”, will be understood to imply the inclusion of a stated integer or step
or group of integers or steps but not the exclusion of any other integer or step or

group of integers or steps.

The reference in this specification to any prior publication (or information
derived from it), or to any matter which is known, is not, and should not be taken
as an acknowledgment or admission or any form of suggestion that that prior
publication (or information derived from it) or known matter forms part of the
common general knowledge in the field of endeavour to which this specification

relates.
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CLAIMS

Vol
M » « . - . .
e 1. A method for highly expressing recombinant protein of an engineered bacteria,
(Q\
g wherein the hydrophilic end of the recombinant protein is colicin polypeptide and
il the hydrophobic end of the recombinant protein is a polypeptide target moiety

which is capable of binding target, the method comprising:
S
(o\]\ (1) transfecting the recombinant plasmid which expresses the recombinant
g protein into E.coli engineering bacteria with pET system to obtain positive
o |
8 monoclonal colonies,

(2) producing seed bacteria solution of the positive monoclonal colonies, and
inducing protein expression and enlargement culturing of the seed bacteria
solution; wherein the supernatant of the enlargement cultured solution contains
expressed recombinant protein,

(3) extracting and purifying the recombinant protein from the supernatant,
wherein the F.coli engineering bacteria with pET system is E.coliB834 (DE3);
wherein the enlargement culturing medium used for said enlargement culturing of
the seed baét‘eria solution has water as solvent and comprises the following
components: NaCl 6.0~6.7g/L, peptone 25.0g/L, yeast powder 7.5g/L, glucose
0.6-2.0g/L, Na;HPO47TH,0O 6.8 ~ 18.3g/L, KH,PO4 3.0 ~ 4.3g/1, NH4CI
1.0~1.4g/L, MgS040.2~0.4g/L, CaCl,0.01g/L and methionine 0~40mg/L.

2. The method according to claim 1, wherein the enlargement culturing medium
has water as solvent and comprises following components; NaCl 6.0g/L, peptone
25.0g/L, yeast powder 7.5g/L, glucose 2.0g/L, Na;HPO, 7TH,O 6.8g/L, KH;PO,

3.0g/L, NH4CI 1.0g/L, MgSO, 0.2g/L, CaCl;0.01¢/L and methionine 0~40mg/L.
2
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3. The method according to claim 1 or claim 2, wherein said enlargement
culturing of the seed bacteria solution comprises the following steps: (i) the seed
bacteria liquid is added into a container and grown for 2 to 3 hours at 30°C, (ii)
when the OD value reaches 0.4-0.6, the seed bacteria solution is heat shocked at
42°C for 30 minutes, and then cooled down to 37°C and grown for 1.5 to 2 hours
before being collected.

4. The method according to claim 3, wherein in conducting heat shock, IPTG
with final concentration 0.5mmol/L. is added into said enlargement culturing
medium.

5. The method according to any one of claims 1 to 4, wherein said extracting and
purifying the recombinant protein from the supernatant is by CM ion exchange
column, and the loading quantity of the supernatant samples depends on the ratio
value which is 2.5mg/ml between the weight of the recombinant protein in the
supernatant and the volume of Gel particles used in the CM 1on exchange column.
6. The method according to claim 5, wherein the eluent solution used for said
extracting and purifying in CM ion exchange column is boric acid buffer solution
with (.2mol/L. NaClL

7. The method according to any one of claims 1 to 6, wherein the recombinant
plasmid expressing the recombinant protein is selected from the group consisting
of pPBHC-SA1. pBHC-SA2. pBHC-SA3 pBHC-SA4, pBHC-SE, pBHC-PA and
pBHC-PorAl.

8. Use of the method according to any one claims 1 to 7 in preparing the

recombinant peptides PMC-SA1, PMC-SA2, PMC -SA3, PMC-SA4, PMC-SE,
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PMC-PA or PMC-AM.
9. An enlargement culturing medium used for E.coli engineering bacteria with
pET system, wherein the medium has water as solvent and comprises following

components: NaCl 6.0~6.7g/L, peptone 25.0g/L, yeast powder 7.5g/L, glucose

13 Oct 2015

0.6~2.0g/L, Na,HPO4 7TH,O 6.8 ~ 18.3g/L, KH,PO,; 3.0 ~ 43g/L, NH4CI
1.0~1.4g/L, MgS0,0.2~0.4g/L,, CaCl,0.01g/L and methionine 0~40mg/L.
10. The medium according to claim 9, wherein said £.coli engineering bacteria

with pET system is £.coli B§34 (DE3), and the medium has water as solvent and

2012342993

comprises the following components: NaCl 6.0g/L, peptone 25.0g/L, yeast
powder 7.5g/L, glucose 2.0g/L, Na,HPO, 7H,0 6.8g/L, KH,PO, 3.0g/L, NH,CI

1.0g/L, MgS0,40.2¢/LL andCaCl, 0.01g/L, methionine 0~40mg/L.
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CN 103131724 B 3 I - S i 1T

I —FhEARE TEREARAMN T, QFEN T PR .

(1) B R FOhL G KB pET ZRG8 TAE & 45 21 BH I 5 5o B TR v

(2) Xof BHHE 50 5 P B LA T BE R4S 2P 1 BV, B S TR A 7 R B IE mAE K,

(3) MEEARIEWHWEAR O REAE LIER, RAE A& LR REHAED,

HAFEAE T FTIR KA B pET R4 LREBEHRE. coli B834(DE3), R (2) F A K&
WA K MBEEFRIEER NaCl 6.0 ~ 6. Tg/L, HE K 25. 0g/L, BEBEXy 7. 5g/L, H%HE 0.6 ~
2. 0g/L, Na,HPO, » 7TH,0 6.8 ~ 18. 3g/L, KH,P0, 3.0 ~ 4. 3g/L, NH,C1 1.0 ~ 1. 4g/L, MgSO,
0.2 ~ 0.4g/L, CaCl, 0.01g/L, FHiZ M 40mg/L ;

TR T 40 5848 Jiiki 45 pBHC—SA1. pBHC—SA2. pBHC—-SA3 pBHC—SA4. pBHC-SE, pBHC-PA &,
pBHC—-PorAl ;

Frid % S R A ES, e W TF FFREBA#EE, 30 CEIGAEK 2 ~ 3/ I,
I OD {I& 0. 4-0. 6 i, T 42°C AP 30 2081, SRS HEE TR A 37°C, 4K 1. 5-2 /M
JE U

Fridaoh i 5 S0 B, R TR SRR N LR R 0. 5mM 1] IPTG.

2. MRAEBCRESK 1 FriR (0779, Frid K B WA KR EE R 0 NaCl 6. 0g/L, EE ik
25. 0g/L, BEREH 7. 5g/L, %4 2. 0g/L, Na,HPO,  7TH,0 6. 8g/L,KH,P0, 3.0g/L,NH,C1 1.0g/
L, MgS0, 0. 2g/L, CaCl, 0.01g/L, A% & 40mg/L.

3. MRABEBCRESK 1 Frik 51, Pridie stk HidW P EAE A, K O B 7A0#
B, b ERERE VSR E AR / BB TR A 2. 5mg/ml.

4. RIEBRIESR 1 BTk 7k, Frid iR ik g mEAEQ SRS, RA M S
TR AT, YEMLET FH B NaCl %<5 0. 2Ms

5. BURIZE 3K 1 ~ 4 % — Frak J7 ¥ 7 i 4% F 4 £ JIk PMC-SAL, PMC-SA2. PMC-SA3,
PMC—SA4. PMC-SE, PMC - PA 8§ PMC-AM = ) N F .
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—MedREIEEEHERNAERNA

AR G
[0001] A< B B AR B AR g, A5 0 2 — ol e 38 R TR vl S AL 2R 1 I vk e e p
H.

HEREAK

[0002] A< BA )& B3N TE AT A EIBF 90, S0 ) aE PR ) 2R SEER 50 IE, 15 2] 7 LUK
B 2O B, AR E S B e IR AR A B R IR B 2 K (RARERA T ) 38— %
H1) 37 7 T 4 2 Ik, GBS 5 200910092128. 4, & B FR A “— T S FrARB I 3T B i
R R HH & T ES N A R ATFRE R PUA R PUC-AML BA T B A g, X I 28 XX
IR, 2 I 2GS AT TN 0 B R A ERE T RIS A A BRI AR
B PR RCR i S0h 200910157564. 5, ZFR A “ —Fpr I piAE 2= L HAZ TR Y51 1l
K HESNA” FATFT —RINDUEI A B H M PrA =, 10 PMC-SAL, PMC-SA2, PMC-SA3.
PMC-SA4. PMC-SE L f& PMC-PA /SR RpiAE 2R . ERSMAR ARG T, R IL L LEIA $14E
F PIEBPUE R AT 29 5 PR A HE (7 PERUR A R0, X e B i AR RANPL R BOR
iR, HEA LA AR LI Y 2R PUR 2451 .

[0003] T LRARRIIEHEARZ—RLUKEHES, —MH 600 RNRAIERAEEL L,
{BAEZ2ETE [ 10 I P ST R A — Bt 40 ANEEM R A B /K X B FRA T HiAth
GER B — KM R AT, %R A R ECR 3R0K 5 R, AN AT a8 S0t 52 i 2L AR 7= 2, 2
¥ FPREAFRAMRIETZRE, BRAEFEANREE, R T KB LK B RS E
21 9 HE 1) SI2 B I R R ARSI B A7 AR B HE AL

LZAAR

[0004] AR BHEN XS & A ANFEILE %) Hs o A T 1 FE 20 22 IR ) G A A0 1 ok A, S it —
PR RIE TREEBR T,

[0005] —FhmRRIA TRMEARAMNITE GFW T PR .

[ooo6] (1) FELHSRAR FURIFE G K IAT B pET ZRGE_LAR TE T 45 2 BH 1 5 v B 1R

[0007]  (2) X BHE 5 o BE R AT IE B A3 2 AP 1 B, B AP T RRORE I WA K,
[0008]  (3) /B FRIEM HMEMNEARAE LHER, BAWH A LERPEHES,
[0009]  HAFAELET TR KA B pET R4 THERITE E. coli B834 (DE3) .

[0010]  FTiA KEIE B KA REFRIE A NaCl 6.0~ 6. Tg/L, B A MK 25. 0g/L, BEEEHy 7. bg/
L, #2595 0. 6 ~ 2. 0g/L,Na,HPO, *7H,0 6.8 ~ 18. 3g/L,KH,P0O, 3.0 ~ 4. 3g/L,NH,C1 1.0~
1. 4g/L, MgS0,0. 2 ~ 0. 4g/L, CaCl,0. 01g/L, AR & & 0 ~ 40mg/L.

[0011] Pk KE BRI FE 3 4 NaCl 6. 0g/L, & Ak 25. 0g/L, BEREH) 7. 5g/L, H)
25 2. 0g/L, Na,HPO, *7TH,0 6. 8g/L,KH,P0,3. 0g/L,NH,C1 1. 0g/L,MgS0,0. 2g/L,CaCl,0. 01g/
L, FRRE R 0 ~ 40mg/L. #ELLE. coli B834(DE3) A TAEHEM T E 9+, A A 40mg/L.
[0012] PR SRR HE S, BiE =T M EBRARE, 30 CEIGAEK 2 ~ 3

3
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CN 103131724 B L I o 2/8 T
JNESE, S OD 43X 0. 4-0. 6 I, - 42°CHbih 30 2048, RE¥EE THZE 37C, BAEK 1.5-2
/INES JE WCTR

[0013]  Frid#ph i i T, e PR IR PN LKL 2 0. 5mM [ PTG

[0014]  Frid4RAi B A LV MELAE D, KM O B8 #ukt, Hrh ERE N EHWRE
FE / B IURLAARR A 2. Smg/m] .

[0015]  FTiR$RA B A LiEW P ELE A, KA O B 7 A He kT, Ye B i FH B0 R 22 b i
fh NaCl ¥R R 0. 2M.

[0016] Tk T4 5848 FUki 5 pBHC-SAL. pBHC-SA2. pBHC—-SA3 pBHC-SA4.pBHC-SE, pBHC-PA
af, pBHC-PorAl.

[0017] b IRAE— J5 70 ) 4% TE 40 £ Jik PMC—SA1. PMC-SA2. PMC-SA3, PMC-SA4. PMC-SE,
PMC—PA &% PMC-AM ({13 F o

[0018]  Novagen %] ff] pET R4t H ATAE KM B e BE A R B H AL B A H R Se.
AR B R SN TR Y N — R 1 BL-21 (DE3) 408, 153 7 bR TG1 0B 4F R A3
e, T8I ST HyE ) B, FATT R INAE A BL-21 (DE3) FBE A B #k B834 (DE3) A A L
BL-21 (DE3) B HAR f3RIE =% o 1RG0 B0 UF S 5k B834 (DE3) ] LA 2 Jg Jioks TG1 44
A HEREAREE,

[0019] %37 5L 0 40 B A8 K B R IR AL BT 75 OB U5 U AN TC AL 3h , A K B d ek ot 8% o 2k
23 m T TREE M A K EUR, Wi B 08 A MFRIA 2 . Bl &2 it R 8 Ir
Frh &AL ROA B, I B TR B R A - B IR R BL T o A5 R B b BeAi Tt 1) FB-M9
HARFRAE R T HREMEUR & &, I T MgS04.CaCl2, BL K pET REH A KT
(MR IR, & SR T AN B (M B R R B AR IA R o U B IR A P s 1) AN 3R
AR BR XA A Ja B RIS A P3R4 T B R AR 7 S [ A T R

[0020] A< % B R BT R AL AR 22 P 1 OM B8 T B JE R 485 80 % I AR A 217 i T M v i 3k
(i B AR oA, X BRI T H A ER A R DR, AR R B I gD R Ol BN KB AR T
B, i[RI 2453 T 0 B A A B RE o %45 AR TR T R AR T K B 1 A HR B, DAfE ik
A7 HE R AR Tl AR A 77 o AN, A BTSE A Ak B8 1 A 0 40 BR v P e P A B2, (43
FIMEAEAZTED,

[0021] AT, A K B vk B3 AR 1 U2 B AR 040 55 77 S 41 A Sedk 24k (R Rk
RAET R, R4 T 2Rl B BRI KA TR R EAEANLZ, XA E
WA @RISR A AN RINA SR T — Al Ber R BT MR . 5
J5 e IA AR ZAH LLEBE, AWF ST AT A B R AR R G RLG B A BRI B m T8, v 4k
Je ORI Tk Ak A =34l T 2 A B8 A S5 AR 5

M4 =135 AR

[0022] P 1 “R[R)ACHRRAE AT (1) 2 1 o i ik R e it v Pl M

[0023]  a.150ml CM BERRKEAIE AVEDEFE. b. 600ml CM &R AT B HPEBIL R .
[0024] &I H 457 Sk BT i i 2 4 3 0 B v 1) F AL, B Sk BT R 4 B B RE R R R
PMC-SA Ffrits Bl 1) FELS /N o Kt AR, AL 2k PMC-SA FTad B ) FL 5 /Mg T AR il 2D 1
70% .

us
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[o025]  FAb—4c sk YEMERE OD 14,

[0026] & 2. PMC—SA ) SDS—PAGE it Ha ik Pl i

(00271  WZERNAHKIRA -

[0028]  a. 1.Marker.2. TG1 /= PMC-SA1.3. BL-21 /= PMC-SA1.4. B834 7= PMC-SA1 ;

[0029]  b. 1.Marker.2. 0. IM NaCl Hi BRZ& pH R ML PMC-SAL. 3. 0. 2M NaCl BiF& % i ¥
JiE 7 PMC-SA1.4. 0. 3 M NaCl #7222 ik it i) PMC—SAL .

[0030]  [&] 3. PMC-SA % MRSA (BAA42) frI4MIE ik

[0031]  GhARFRAROCAR , A AR K Bl 2B A IR [A)

[0032]  Control :%f M ZH ;Amp : 27 PH AR AN ;OXA : 2K ME P AK s Ta—wt « 3P A2 K W 2
PMC—SAT T 4 8 (0] A BK 1A 22 IR s PMC—AM =0 Jl 152 26 XK B 22 ik

BASxHEA X

[0033] Wit LA SCHiBI Ui R A K B AR BRI SER A AL AR A0 R

[0034] 1. FFEFE :

[0035] E.coli TGl TFEH (AECOM, K. Jakes 5 ) ;

[0036] E.coli BL-21(DE3).B834 (DE3) .NovaBlue (DE3) #1618 TFE## H Novagen 2
Al

[0037] 4 Eita 3825 EREE ATCC BAA-42 I [ ATCC (American Type Culture Collection).
[0038] J& ki :pBHC—-SA1l. pBHC-SA2. pBHC-SA3 pBHC-SA4. pBHC-SE, pBHC-PA,
pBHC-PorAl (iE#k T Hif 5 4 200910092128. 4, K 200910157564. 5 FIPE /N & B HI 37 (1) it B
F ).

[0039] 2. FEIAF 52 -

[0040]  [E#REH (OXIOD LP0021), ZERFEME (0XIOD LP0042) , k& Hoe b 2E il 734 4 B 7= 7 #r
af

[0041] & #T 4% Snake Skin Dialysis Tubing(Pierce, #% B AH Xt 4> F i & 1X 104,
Lot#KD32324) ;

[0042]  yESSHIfRRREER 2= (HEdbilzy ) |

[0043] 43 FHECRPE AR AMP ( G /RTERIZh ) »

[0044] [ B + xR # H #t K (Pharmacia Biotech CM Sepharose Fast Flow
LotNo. 225016) .

[0045] LBy {AREIRHE :100m] &ALEN 1g, T AR 1, BERE 0. 5g, ¥ & Ml FIBR I J5 A
250m1 BEMA, DN 100ml FH SRK, (FILHE R, 76 KB A 120°C 8min KT

[0046] LB [E4&EEFIE :100ml E487 0.5 ~ 1. 5g, HAN 0.5 ~ 2g, BB} 0. 3 ~ 1g, Tifl§
0.8 ~ 3g, LB [E AR FE3H T RIFh & 9505 R PAR B SR S s R A o B & ARk i Ja il
A 250m1 BEHEH, BN 100ml H KoK, M HEEAR, 76 m R K BB A 120°C 8min K.

[0047] FB-M9 HA&H:FE NaCl 6.0 ~ 6. 7g/L, 5 Ak 25. 0g/L, BEREKY 7. 5g/L, 8% b
0.6 ~ 2. 0g/L, Na,HPO, * 7TH,0 6.8 ~ 18. 3g/L, KH,PO, 3.0 ~ 4. 3g/L,NH,C1 1.0 ~ 1.4g/L,
MgSO0, 0.2 ~ 0.4g/L, CaC1,0. 01g/L, FH &R 0 ~ 40mg/L.

[0048] B[ FB-M9 H & H:353E NaCl 6. 0g/L, ANk 25. 0g/L, BEREN) 7. 5g/L, Hi %5 b
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2. 0g/L, Na,HPO, « 7H,0 6.8g/L, KH,P0,3. 0g/L, NH,C1 1. 0g/L, MgS0,0. 2¢/L, CaCl,0. 01g/L,
RS MR 0 ~ 40mg/L. 7ELLE. coli B834(DE3) N TREEM L L+, FAEMA 40mg/L
[0049] 3. FEAULE :

[0050] Bio—Rad Z& [ it | #7 4 tb & 48 (BioLogic Duo Flow, BiolLogic Maximizer,
BioLogic QuadTecUV-Vis Detector, BioLogic Econo Pump) ;

[0051]  HBEMAEIL (Soniprep 150), HAE Sem dt H 4L B TR #ekE (Pharmacia Biotech
XK50) , HA2 11cm B AL B T2kt ( LilgtEse ) .

[0052]  B.00HL (Beckman Coulter Avanti J—20XP, Beckman Coulter Avanti J-25) ;
[0053] 430606 JE 1 (Bio—Rad Smart Spect Plus spectrophotometer) ;

[0054] 4= HZhAEFRE (it LLERK LP351-42L) ;

[0055] 4 e FE 3 BHL ( BKF Niro Soavi NS1001L2KSN 6564) .

[0056] 7 B <Ak B TR A ) AE AT RL R O BRI H AT AN, BAS AL 2 R AF, IRUE B
HI R A4 P 1) AR B T3R5 .

[0057]  sEitify] 1. T2 P BRI ARALE B

[0058]  #f KIW B % Ta J M %z & B & M (GenBank M13819) 48 #t ki ok H T
Dr. Finkelstein 5Z % % (Qiu XQ et al.An engineered multidomain bactericidal
peptide as a model for targetedantibiotics against specific bacteria.Nat
Biotechnol,2003 ;21 (12) :1480-1485), & A< SE % = Bt idk Ja 15 21 7 i 5 41 % 28 UFL -
pBHC-SA1. pBHC-SA2. pBHC-SA3 pBHC-SA4. pBHC-SE, pBHC-PA, pBHC-PorAl.,

[0059] DER 1. FALERAZAS40 M

[0060] K ZH AR Bk pBHC-SA1 100ng 735l B A\ 4040ul Novagen Ff pET R4 TFE
# BL-21 (DE3) \B834 (DE3) \Nova Blue (DE3) 618 H, #KF¥ 5 40 4f, 42°C ks 30 #, FHE AN
UK 2 430, NN SOC 1E5R%E 160ul, 220rpm, 370C #EH 1 /N JE4HAR (LB BEFRIE N 1 % Bx
Ji, B0 50ug/ml SR E R, 37T°CRLR ) , PRIRCER 5o B TR V& G T8, SRAF BRIA, AR DR AP B o
foo61]  ZPIR 2. BEAHAL I

[0062] 1. FFFE T

[0063]  HYHPRAFBIFN 4°CARVR, B 1. 5ml BN 10ml LB B5FRE (& AMP 501 g/ml),
220rpm. 37°C 555 5-8 /N

[0064] 2. Hfi AL vr TR

[0065] A FiJE M BWREE 10" 8L 10° £%, BX 10ul Fike o (0 O N B 28 47 (¥ LB [ 44K
Fe%E (AMP 50 1 g/ml) “PAR b, ¥ PAR . BB &, 3T ClEIRBEIRAEE IR 10-12 /NI, BETRdt
A HY 3 T FR R

[oo66] DU 3. BEEFIY R

(00671 (1) FH KB A % Bl B IR AT AR B BRI B 7 , 1 G061 i 7%, T
A 1. 5mILB 5553 P, IR 557 :220rpm, 37 CHEFF 5-8 /MY

[0068]  (2)1.5mlLB FEEIZE 100ml LB B5FrEerh, IR HEEFE :220rpm, 37 CEEFE 5-8 /Mo
[0069]  (3) —ZkF K¥EFE K 20 A 100ml BN E] 700ml 2 R f¥) FB-M9 & & 55772k
FEEFE, TR EE SR :220rpm. 37 CHEFE 5-8 /M,

[0070]  (4) 2R KEEFE 44 128 700ml B A NN E 6 X 700m1 2 R F) FB-M9 & & 15
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FeEA, R HIE :220rpm. 37 CHEFE 5-8 /T,

[0071]  (5) =Z¥y KEEF% <K 120 6 X 700ml BN Z 201 15 K 1) FB-M9 & & 595,
TERTFREPRESR BHE AT 220rpm, B KSR, 37 CHEFF 3-5 /M

[0072] (6) TREWREEAEFRIAED K 20 201 HHINAZ] 2001 22 R ¥ FB-M9 B4&
BEFRFE A, fE K P R R S FRIXEE HEPER A 220rpm, i KRR, 30°C,2 ~ 4 /)
i 542°C, 0. 5 /NS 337°C, 1 ~ 2 /A, ¥ 0K B 42°CREIIANAHREE R 0. 5mM (1) IPTG.

[0073]  UUE 4. BLORCE

[0074]  $5FF M 6000g,4 C B L» 20mine Y B B0 5 B ULUE, TN 50mM F) B AR 2% i ¥k
(pH9. 0) 1, fH B AR EE R VT TR 2% vy A, v PR 28 v R I\ 2mM ) PMSF (R34 K
FH R A 22 R B O BRI, B AR E R S R EZIAE 4 CHEAT .

[0075] DU 5. WHWEEE 1A

[0076]  FFERSEARTFT pHO. 0 MR M 5 » F s s 53 BTl 500 ~ 600bar = Hs k1 b
A, R T IR, BB B TAIBR 3 ~ 5 73

[0077] U 6. PTIE H 44 DNA

[0078] KA TS (IR, 550008, 4°C B0 40mine B _ETEW, AR E & (& 200ml
AR 16 3 100 J7 A7 B EREE R 25 ) , [ERE ) BiFEAS EBEFE 1he

[0079]  DIR 7.3&AMT

[0080] ¥ L2 W 550008, 4°C B0 20min, B 35, 2 NGB T8 ch, E R 2 vk v
FEHT 8h ~ 12 /A, B 4h HBEHTH— IR

[o081] IR 8. AWML EITIE THEZ KA

[0082] #4345 (MBI 55000g, 4°C B0 20min, B _E & BN B, SR B RS vk
AithEA. W R AT O B, WEARE T ERA AR EARSE, LR
55 OM B TS ORI LB Fe 5 VTP, 78 40Pt fa » B3 0. 2M NaCl #) 50mM B R 2% 1 vt
AR EE PR T .

[0083]  ZEF4NFEK 1 FI7R, E. coli B834 (DE3) Xi-T PMC-SA [HZRIAMAE E i mH.

[0084] 3 1 HEMRRIABCRLILE: (CF8f /=8 =3 K PMC-SAL IR~ & / BRAR )

TFEE R TGl BL-21 618 NavaBlue B834
PR RAL & (mg/L) 0.8 10 5.8 8.1 24.4

[0085]

[0086] X TH A 6 FhEE AR TR AT H RIERAEF LU, 25 KRB 5K | L& R T
AR R e sy, BRARA T2 TH2EME, E.coli B834(DE3) XfTiX 7 FhH 4H 58 A% JFki i) R ik
PES P

[0087]  ASZHEBIH, KA SEEARMAEKE S HEARANEE T B H R R
Jei » RINAIE B AT GRTEL B 8 30°C, REREM AR 2 /NN A4, OD fEIAF 0. 4-0. 6 |, 42°C#4
i 30 40, PR 4R BHEE T E 37°C, BAK 1. 5-2 /NI BV A] IR , B 3865
B OD {HAlA 1-3 HEH . BNIEMA T IPTGC K-S pET R4 TAEHE, IRA &R 0. 5mM,
[0088]  ZEAHITE Z A, B A =M% FAEHAZ IR TEWT

[0089] #3575 JFikL 100ng 5714 ) BL-21 T A% B RS2 A5 40 40ul YK 5 4> b, s
42°C, 30 ¥, BEAVKT 2 208, N SOC 5% 160ul, 220rpm, 37 CHEBE 1 /NI 4R (LB

7
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K3 1% 328, i 50ug/ml B REEER, 3TCIER ), PR e R KB N ;

[0090] K& M :8-10 F+ FB £% F& 3£, 250rpm, 37 °C, 3-4 /N 3 hn A\ IPTG, 250rpm, 28 °C
FFAEK 4 /NI 34°C, 60008, 20 73 B T E B 4K, X 4°C, 50mM B BR 22 M (pH 9. 0, 2mM
EDTA) 80-100m] ¥ 4, I PMSF 50ug J& i 7= BERE B 44 (4°C, 400W, 1 7344, TR 4-5 1K,
()R 2-3 23S OR B VRURLEE ) » i B 0T VE I RE A Tl A (4°C, 75, 000g, 90 73k ), BB
IMABRER SRS 2% 500 J7 BT PTYE DNA (4°CHiFE 1 /NI ) 5 10, 000g,4°C, 10 40P BSLUTTE S »
3534 & 15, 000 FBHTEET 4°C, 50mM BIIRRZZ i 10 THEMTIE B G » FHX 10, 000g,
4°C, 10 3PP BLYIE, BB EAET OM B A0 AL, Z8 0Bk )5, 0. 3M - NaCl+50mM A iR 2%
PR BE R R AT 45 21 B i 2 BT P AR R

(00911  SEjify] 2. DXidtssIRdE

[00902] &AM KBHE = laEKEFENFBEIFRR (Qiu XQ et al.An engineered
multidomainbactericidal peptide as a model for targeted antibiotics against
specific bacteria.Nat Biotechnol, 2003 ;21(12) :1480-1485/Karen Jakes, Charles
Abrams, Alan Finkelstein, et al.Alteration of thepH-dependent Ion Selectivity
of the Colicin El Channel by Site-directed Mutagenesis. JBC,1990 ;265(12) :
6984-6991) . HEL T UNT :25g/L MK, 7. 5g/L BEEERY, 6g/L NaCl, 1g/L Hi%iH .

[0093]  FEAK AT, AR T A MR FB K FREE, Be 5 b R AR 25. Og/L, B EERY
7.5g/L,NaCl 6. 0g/L, H¥ IR TCHERED 77 () FB 5779005 MO Br i LU — 2 (A R A A,
MTE] T AR FBMO &2 A5 2E |

[0094] M9 ¥% & B £} ¥ & 5XM9, H BC 77 & :Na,HPO, « 7H,064. 0g/L, KH,P0,15. 0g/L,
NH,C15. 0g/L, NaCl 2. 5g/L, MgS0,1. 5g/L, CaCl1,0. 05g/L, 2% % 2 ¥k .

[0095]  HIP AR R REEHE S

[0096]  FB-M9 : FB:M9 f#ARLL="7 : 10,77 A :NaCl 6. 7g/L, T ik 25. 0g/L, B BERy
7. 5g/L, Na2HP04 » TH2018. 3g/L, KH2P044. 3g/L, NH4C11. 4g/L, MgS040. 4g/L, CaC120. 01g/
L, #i %% 0. 6g/Lo

[0097]  FHT B834 LR A e B R &R, KIEAE L B834 ) TAER A T2, FB-M9
BEFRFERIE A T B Em (40mg/L)

[0098] A& B+ LT 77 EAT R BEAE 7=, KPR IR SE 0] 1, 45 R Bontnk 2, /T8
FFT 3 2 VR A R B3 m TIUA FB 85 3R B8 B R i &, pr il & A &
BiE&, P E R 2] 30mg/L.

[0099] 3% 2 PriAKisREE HME A~ EXTLL (PMC-SA1/BL-21 THEH )

[0100]

ab
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J FB 85774k K 9% JI FB-M9 (7: 10) BigpiE kB
[ HHSE mg WHEg HHHE mg

1 25507 2808 349 82 847 82

2 2463 519.94 343.47 643.71

3 302.28 461.965 366 7793

4 276.67 465.179 388.44 94634

TSI 270.8 431.971 361.9325 804.2925

[o101] Ak BIRE— PRI [ XL, 1331 R 4050 R 1K FB-MO 557758, FEUNSEHEB] 1 /0 A 1
4R, AR R H 8 E % 34mg/L, WIER 3.

[0102] %% [ 1% FB-M9 it 75 & :NaCl 6. 0g/L, % 9 25. 0g/L, B RE¥Y 7. 5g/L, 2% ¥
2. 0g/L, Na,HPO,  TH,06. 8g/L, KH,P0,3. 0g/L, NH,C1 1. 0g/L,MgS0,0. 2g/L,CaCl,0. 01g/L. #E
DA B834 g THE B HIRG TR P I A A 2 e 40mg/Lo

[0103] 3£ 3 Bt FB-M9 £:3R3 5 H AL SRR =R L

[0104]
| _ _ BL-21 B834
TP R
FB |FB-M9 (7: 10) | MR FB |FB-M9 (7: 10) | &R
KERE
FB-M9 FB-M9
TR =8 (mg/L) | 10 24 25 | 223 30 34

[o105]  SEjEfl 3 Pk EE B2E A tF

[0106] A% B R RI& M EL £ Bk (PMC-SAL.PMC-SA2.PMC-SA3, PMC—SA4, PMC-SE, PMC-PA,
PMC-AM) 2 BEAZEHI A KGR La, MABEER Ta F5HERZ00 9. 15, Kb 4tk )7
KT E TFEMENA Y (Qiu XQ et al.An engineered multidomainbactericidal
peptide as a model for targeted antibiotics against specific bacteria.Nat
Biotechnol, 2003 ;21 (12) :1480-1485) »

[0107] L TAEJFEI A «7E pHI. O IBER B PR R o, 45 K0 73 1Y PMC—-SA 23 F#RLAIEHE
1 B F B SRAFAE , 76 E AT FP IR 4 £ Hi A ) OM BB BURLINS , 17 1E ey 1) IR 2 B
3 BV DR E A 18] RO 5 | g TR AE TS S FRLART 1Y) OM AR kL b o LAt 2% 2 1 UV B v
BERKE -

[0108]  AsZjififslrh, e 0 BR IR Ll 1, f5 22 8 I Py T4 5, 20 ) Al 0. 1-0. 3M
NaCl FIHH R % b U B FRE AL 1R AT 1o FEE W It o

[0100] M Na' B TFREMAEASTEFIIERMEER, TREHAEAE FHNa BT
[ CM B kL B e N ok o 7E B RS Healih A AN AR B AT LR, AT A5 20 BE 4T 1) H 1)
BEFMCER :© . ATLALE 0. 05-1M §iu B Py B A AR BE A NaCl, 23 3 BE . OM Bk Avhs I &
WA AR IE AR AT @FTH OM BEROBURL 2 m] LLE— B4 e —E
Y BT SR RS AP, A M Tk R R 485 2 1) 2 1 50 A AR A S 11, SEARUIN R B AL X 2

9
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S AR, T2 75 D0 R AT ) 43R

[0110] CM Sepharose Fast Flow #& GE 73 &]) A5 F= i) B 2 A At Bk i , AR 8 A% F =M
ATANAF 100ml B 2 Al 454 OmM B BS T shA S5 AL FE F s br ] A K 45 & & 2 R A
MR, T ESEAREERIKCR HERAERE S A 54k B b 6l I EH 2 ik
S EBHEIE /& Bovine COHb—(Mr69kD) » HIR RIS A AR A 30mg/ml. KU 100ml
255 ) CMSepharose Fast Flow i[RI EE 20 25 A 2 FFE f i, BE E H B s [RIBCR K2
300mg (0. 004mM) , ¥ H A% F F-MHEAE , Ak B OM BRIk 5 B4 2K 1 40 1 2 [A) 1) 36 B 3))
AL ARER dmg/ml, RIEFIHIREK 10%.

lo111] BRI, FAVRINAE 2 EE AP E i FE R 5 2 R, e & & Il —d P/
BT (P la Bios ) o ARYESEIN R FRATHEDN , 245 i op E 41 2 R BORI, T O BEIR
WRE HEALS S ARA MR, B R GRS M EAEA S TR —8 . REEFZETE M
BBk R AR AR 2y A — Y R . B T E A R B IR AT, BT A IR
TS &MY L.

[0112] A KM R Db B EAEARAK, AT S B 2o T
M RIE (6 1/3, [RI BN A BT A A AR AR, AR AR el 150m1 14501 600m1, BRI 4 82 5 ot
B BRBURLAA TR = 2. 5mg/ml, YE MR R R AR E A E AR, SERHERE Bor EA EE
IEMECRSE = T 3.5 £%, 45 R Bl 1b fios.

[0113]  UbAh, FRATTEF BT FH A R 2% vh o 1 NaCl B B2 & 4 0. IM=0. 2M-0. 3M, 0. 2M I3t
It 234 2 R e 1 R e e EHEL 2D o

[0114]  SEJEW 4. & A2 RS A

[0115] 3R 1. SDS-PAGE Hi ik

[o116] X siitify] 4 PRAb 7y Rl A 2 U FF Sl 2E4T SDS-PAGE HLK, AR AR B 0. 4N
Kl 2 fii7R, Bk B a b, FEAIXS 40 F R 2004 TOKD 4 —VE M G 2 1 ElIC 4kl BROA A K
B2 %% 1) PMC-SAL. [&I3% b 573 Sk Sl 4 o ot ioBh B e i 7 i B o 78 s B T 2
Wi, AU FERR . AR BRI T VA B B AR NP E A E AEAE I B/R H FFE R &
[0117]  BEE 2. FNEEHER I

[0118] 2 Sjifify] 1.2.3 chidt il £ 7 V2 Ja il #5452 EE 2 22 1 PMC-SAT A1 PMC-AM, A T8t
17T LU PUBEvE I

[0119]  7E 10ml BM KFRIEF RN A PI MR G 38 M 293K (MRSA, ATCC BAA-42) W
10ul (10°CFU/m1) , IEABLE 254, AREDLRE 2P 50 6 AFATA 2RI 2ug/ml, KM
FEAK 4ug/ml, BFAE R K H 2 Ta, PMC-SA 1 Ph-NM (4ug/ml) , &5 X 4. 37°C,210rpm §&
YRR, /NI e RO BE(E (595nm) , 22 A=K i 26 1, an ] 3.

[0120] RIS 2k B oR 8 A kB ) S0t D7 v B Il A I A 22 IR B R A4 AP s v e
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1.2

0.8

0.6

0.4

0.2

r —@— control
—/A— Ph-NM 4ug/mi
—i— Ph-SA 4ug/mi
—A— la-wt 4ug/mi
—{1— OXA4ug/ml
—O— Amp 2ug/mi
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L —FE PRI 2B AE R, B KR E E1. Ta, Ib, A, BN BRI K HEALES
3o B S B Bk K B 2R B 7K L 5 3 0 SO ik s ) (LA U DA B, BTk
PUAREFIYI M EE IR 7540 Seq 1D No. 2 Fi7R.

2. MRABEARESK 1 i’ B A=, Frid K #E N Ta.

3. —MKEES T, HASAEAE T KB 2 EL. Ta. Thy AL BN BRH /KM FLIE 45 #3181 ik
e o FLA 4 A AT IR BE IR I BUAASE A IR S B T 18, P iR LA A S0 IR B ) B B IR P 411
1 Seq ID No. 2 fT7R.

4. WRIERFIER 3 Prid ks 7, LRI P40 Seq 1D No. 6 Fi7R.

5. YMALAURIE K 3 5L 4 Frid IEE Sy T TR P21 .

6. HRAEAUKIE K 5 P’ HERFF31, U Seq ID No. 5 7w,

7. AERRIER 5 Frid iz TR 75 HREREAME K 1 Frid T st AE R A RIA

8. BURIZESK 1 84 2 Frid BT B HTAE B A2 7 ik, SRR ZER 7 Prid i B4R IA#,
FFABREREPHITRE P AANRIENZ RRBIAER.

9. BURIEESK 1 8k 2 Pk B8 B Hi A s AE % JLA i 2590 I

10. FRIEACHIE K 9 Frik i) N, Pk Hudh B 25 Yy Fa-Hu i R UK Ui 1 M # = W
KB LI P AR P AR <R T BT 25 T 2 Sk kAT B I 25
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— M AR R R E R R B &TE S N

AR G
[0001] AR B Je AR e 24 S5, 5 ol B — T & JUAA B (R BT BU P2 3R R LAl 46
BEN.

EREA

[0002] [ 1944 £ B R EPLA FZHENAEH LUK, AU iR 2 XK, Ho e AR 2 Bl
PE A B0 B, QAR BR T T 9 BERR B SR AT B S5 AT B AR o0 H A T 2. HE SR
[E s 42 oL (CDC) P R R A SRS T, Fid 10 4F & 20 4F, X LEHiE R K Al ESE
LR

[0003] [ A4 F PUAE 28 32 T2 I 0 40 P B B A 0 A BT PR AR B A AR R AN R B AN
W5 ARG ERIABIBUAE B . RX LG T AR S F W R R AR A2 M.
B AT BB F IR ARE B P A 22 o BT [F)Fh ekl v 2 1) ELAH AR 0 AR 5 20k
FRBFMPIAERE BB RNRO TN —. BARTAEADUE TR ERANRERE L
R T R AR IEAN B AR AR A K AT i A W i) — R A B B 2 - KRR
KIAH % Ta A 1952 4E4 Jacob KINZ JG, ZiSHARNIISS 17,1996 FF & F878 T KH
# Ta 7E N THRJUN 9 F B B T A 8 8 T J5ORA 5K AT IS (R B BB ST AR 454 (Qiu et al,
Major transmemebranemovement soociated with colicin Ia channel gating. ]. Gen.
Physiology, 107 :313-328 (1996)) , A 7E 5 F /K b vk AN & B B R i i 32 B0 0€ 1 2 ie
Hhitio

[0004] i L fTid, KIGEE & —Fh AR M B il E bu AR R IR A, (BB AR 2 K i v 2% L g
T TRV SR 1 K J AT 8T o A1k 75 AR e OB 1) 1, A A K B 2 2 T Lt B 3
R AL [ Porin RA77ET 41 TA BB K AME &R FI M- SR AR AMR_ERBIEE H, E
AIARVFEK RIS FRL, , B Hm K 5 R, BEFETE £ 4K P15 AR S R ) v 7T R
L, A B F XS HLA0 R T Porin & A MIPUAALE A JREY, Bevt H B A B E AR BIME RERI I
RREIA , IS AN R R 5028 K P v 2 P B A, BN 2 — R B AR U E R TR I

RIANE

[0005] AR B4R EiR UM [, IRA R R BT PUAE R, ZPUER KR FRE 2 H
FAPiAZT 5L L, BT AR AL, B BOR AR R 291, R A
FAKEH .

[o006]  —FhEHUABIIYIIFT AP R, B KR EL. Ta, Tby AL BN SR PESLIESS
A3 B A 2 1 T K T 3R B L 7K P L 5 g P O B 8 ke i ) L A AR S A G, BT
APLARRAUY S B S KBk 1 1) VyCDR1 FRFR AL S 4% V,FR2 Ok 3, VyFR2 BRI I 30
e V,CDR ZSEN A B s Tk S e Bk AR S tE OB AN R IR AL R L

[0007] BTk 4 BRI 4R i M58 58 XUBRTRT, BT adk L 8 9 Fig i B 28 UK i R 1 (i FL AR B PorA
[0008]  Fifidk S e BREE (4516 A5 PUBMED & 3% 5 0 2MPA_H Fric # M & HE 1R P 4 (M Ik iE 55
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HAERSH 2MPA_L Frid 8 2 2R 7 2 M KB 45 & A PR R H

[oo0]  FrR KR ZE N la.

[0010]  —FhikEES> T, FLEFAEAE T KA 2 EL. Ta. Iby AL By N B K PR FLIE 4559380 1)
PR K FEA &8 A TR i R P AR SO SRR S 35 1T o, BT 3 L A AL A% e e e Bk

1 =N X35 V,CDR1 . V,FR2.. V, CDR3 [ R BE M AR FE S e 45 1 — DI R B A i i P oK 5

FTid S BR AR AR e PR R AN s LR .

[0011]  FrdkfikEEs 1, B Seq ID No. 6 fin @I T5 .

[0012]  #hd ERBKEES> T R BR 741

[0013]  Frid#ZF P4, 41 Seq 1D No. 5 7R,

[0014] A& EARZERPIIMEAHRILBAR.

[0015]  LiARIHFTAYHUAE R IHIS TV, T LR EARIA B A T ABIRIE RS P AT
Rk o BARIER Z RS IUER

[0016]  FTiA BB R Pi A 22 70 & B An v 259 i

[0017] B3RP0 4H 121 24 4450 ok M5 2 XUBR 181« HUIH J3 1l 85 28 W R 1R PL s FF 480 P AR 4 i A
GIEIEA N NESE S, (GANE NS/

[0018] A AR I K 121 2% Bl 70 FEAN Be 1 12 o 25 0 3, A 40 i 9 et s v 48,
T A 2 B v A SRS 1) P A £ 5 40 R X Al B 3R T L AR B B Porin 2R H I SR e BRER I
B 43 DX A A S5 3RS AR UAAY) 0 3 i S ek d A EE B m AR X 5 — HAMR E X
V,CDR1 . FE 4 AT 4% [X [ 55 — B B8 IX VyFR2. 24 AT AR X 1 58 = B 4 ig X V,CDR3, =A™ X 3
WY AR v e 4 T — DX 3 PR 2 RE 3 A4 B¢ V,CDR1-V,FR2-V, CDR3 fI L5 1 s AX BT AT, &
FEER R [ S VR A P (R0 1 DX IRR O AR SE X, B P XA LA B LA R R A
i, 5 e R S BRER A ke B AT IRIE M B BED LR seFv. Fab 58 N TS HUAARLL, A%
B2 T B/, A EUE PR, RN T o, KR T se B AR E A4 T 1R
I HESREE R Fe Fe B, i X 2838 10 S0 388 JR M DK R RRAER, AR5 ) T 80K i oA R RIS B0
LV EOR # o FEIRTT H, KGR 2 5| 17 S50 1 40 MR 2R T, K 11 25 7 #E 4l we JBE BB Ak
B y-m A, {E RGN AR P AR S 1T BE, KT B AT 22 AR T 24 M ) R R R B A AR R A R A
BE 7o T HARBIAL A0 0 W R A A I PURY T, NARA R0 Ml b AAFAE XA AU
B R AR 24 AT HALS TreEm st R, AR KPIA R,
T R ) 4 F (R ST AR AR S A A 754 K v 2R 5 | 1) 380096 1T 3 56 1 T A8 5%» AT IR AN Ty
S ot AL A 1T A P A AN T T R S S A T 2 AR P T A A R, A
B T TE S U A IR T B, A B A VAT i 2 AR SR R AL R B I S R B ER
B G B 40 P P 3 AR 1 7 AR 2 1 T AR R AN TR AL R B A TR AL R T
PR AT B0k R R H B, mBAUE, A& — RS AR o 7 A SRR, BRI AL SR B A R B R
R GAEM MR 5 4h— AL S e B T IRIE BULAN 1, B IEME R AL S ATE Porin 2 H,
DR b 20 B A9 e A 3 AR S 3R A 1 5 o i e L R X A A DA 2 FK) A5 4 DR A T AR A
XA K BRI AE B PR AN 2 1 o PR T AR R AR AR A [R) 40 TR 3 AL A RO 2 R A R
R S BR AR 1 B0 2 AR AR A R B IX — WA BRSO BT R P AR R R 2.

(00191 by~ i 155 9 XUBR 181 5 | 14) o i ¢ % 161 P A0 19 22 )L LA B 7 /DA R 4 s J 17 AR
g, ELIEXE B R 25 P2y MR IR R B2, 08 T A R 12 B T A 2470 oK
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o, K A AR AR, IR, R BN SR A R IR A R R i I 2% XK T ) AL R
1 Porin A HIPiiA, HEFEMEER) PUBMED &35 24 2MPA_H, 32 #E IR HE #) PUBMED &3k 5
OMPA_L, BE4T EHIZRAFHUAMIY, B4 Seq ID No. 2 Fion IR FERR P41 3 I AT 44 Hh % 1%
KM@ & Ta MIKBER R LG, K15 H B W Seq 1D No. 6 Fin &R 72 KIHT b A%
PMC-AM1. B 7 iR, ZE MR IR 98 RUER T B0 =B/ U AF 76 S 36 T Ve S AR R A B AE 2=
PMC-AM1 f3/N LG 8 RAFIEHR N 90%, WA R MMIARWIATIAERTE R KKE
A5 B TV L PTE VE HERR RS OR s R, Gl R B R LU, an ] 6A B, BB
AR P PUC-AMT 53K F e e & 1 25 26 00 i I 48 UK BT 1) B I BRIk B2 (MIC
), 526 45 5 55 7% PMC-AML [ MIC 0. 11nMol, SKTR'ERE I MIC 3. 02nMol, B EHFH RN
MIC1. 35nMol ;i BA L B BE 0 B B = T B AU FH 390 i i i 28 UK TR AR 2%

[0020] & WH A A % BA () 3 TP A 25 PMC-AML % oAt B i 7= A2 i 2 1 7 5 A B0 1k
ATARIGNE 5256, R P PMC-AM1 X 22 T 24 4% JHOFT BT i )7+ 26 22 I 3K 0 i PP 4 P K <
B SRR, B 5 BT7R, PMC-AML X 25 T 25 2R BT B (1) % iR R4OR B Sk e e
LRI E R KEZEI AP EIR 127 ~ 3800 f5LA_E ;PMC-AM1 S} )7 wh 85 Z Bk -
TRy FF 42 7 PR 4 v B 2 IR, an Bl 6B C BT o

[0021] A< BAHIHTA 26 AT F T4 B0 B4 25400 » A5 31 2 1 1) 8 e o JE 8 003K T L IR AT
B DU 7 B I ER B A DU FR AR P AR AR e B 2 N

[0022]  FPKG4mATAS A W BT AE 2 A% T TR T e 1) 3 1k 280k v A s T 2H R A A, IX R4
A EPRIEMAEA, »BEAEARBAKHNPIAERES.

[0023]  HRIEZEHL T MMM, GahDAS & BA (BT A 38 B BRI A H R - 41 A2 A i
HEK, PRI AE 40 PR B0 T I R G P T BEAZ R P 51, R B gl () B EE PR AL, AR T
AR B SR AR B9 F o

BT &35 RA

[0024] [ 1 SHABEIYIFI K H % Ta (A FOR pBHC-PorAl H45H

[0025]  H AR B BKBEE B Ta BOBKEERIE b, PUABAUD ) 2 LR 5 4 4 Seq
IDNo. 2 Fi7R.

[0026]  [&] 2 & PLARIIYIIREERI K % Ta B4 0RE pBHC-PorA2 {454

[0027]  HAHUABSID IREEE AT Ta 1R I b, TURRRILY)INGE R « EHE ] AR X 5 —
FAMNRE X R I s A S R 4R, R T AR X K B — E MR E X I IR R I
FEMR B A AR R X R I Z AR L, W1 Seq 1D No. 4 FioR.

[0028] 3 AR BB AP AE R A

[0020]  H A THIR 2 KMEFE la AL T2 PIAME 5 IR G4 ;channel-forming
RKHE R La A0 TR0 B R E TR IE S5 50 s AM 2 TR .

[0030] 4 SR AS Sz T B A 2 PMC—AMI o) fii i 28 UK 11 40 61 S 36

[0031] K iig N ABIAK KX, 5ng/ml B R HEEE,5ug/ml PMC-AM2,51 g/
mlPMC—-AM1, 10 u g/ml PMC-AM1.

[0032] s[RI JRE A Ay 40 1 A K B TA] , SR A /NES s AR B DA B SRR 600nm D6 B, Wos 4
HAEKHE.
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[0033] P& 5. ZRUBE AEHRRE VAN E B P AR R AR BEIR . (MIC)

[0034] “FMLE7R : (Con), XXM, (A), LA EmER 16 g/ml. B), FARYE N 8ug/
ml. (C), KREBHEANT 5120 g/ml. (D), HAHIA T (PMC-AML) Xf 25 BN 24 SR AT 181 A B A%
W E D 8u g/ml,

[0035] 6. AR RPUAE RS H FHPUE R XS A PR S H # (ATCC BAA-42) (i J7
m 8 ZMEKE (ATCC 700802) « 2 Fi 25 SR MAT B (4R VE R B ife R 2 B Hk 13578) FNJ B 4
KUEREE (P EE R RAF A0 29332) /NI IR B 1 B S

[0036] 2\ JEFR A B /NP EEAEE (nMol)

[0037] i A [k Fii i 48 XUEK B, (1) PMC-AML, MIC = 0. 11nMol, (2) SKki'EnE, MIC =
3.02nMol, (3) A NFHFHE, MIC = 1. 35nMol ;

[0038] B BN HBEZHEKE, (1)PMC-AM1, MIC = 0. 23nMol, (2) T HEFE K, MIC =
21. 54nMol, (3) B FH A, MIC = 10. 78nMol ;

[0039]  C [ Mifi AR A AR 4238 B, (1) PMC—AML, MIC = 0. 06nMol, (2) & FH&H %, MIC =
21.55nMol, (3) ZMEPEAK, MIC = 14. InMol ;

[0040] D K% EN 254 AT B, (1) PMC-AM1, MIC = 0. 91nMol, (2) A% MY AE, MIC =
43. 2nMol, (3) SkfU'EmE, MIC = 29. 3nMol, (4) PR AKFH %, MIC > 889. 4nMol .

[0041] K 7. AKRMFHIEREHAER KGR E PLEHE 2 (ZL 01128836. 1) X
i FR 4R P AR 4781 18 (ATCC BAA-42) i 7 8 Z A BKTE (ATCC 700802) \ 25 H M 25 2k AT Tl
(FETEEE BE I AR 4> B bk 13578) FhiIME I AY Ebd 2 A= A7 2k

[0042]  \JEFR A FH/NMIEKRE (nMol) 5

[0043]  HrP A BN T LB REMERE, (1) e w2k, MIC = 0.91nMol, (2) #fA4ERY
KIGE % Ta, MIC = 0. 91nMol, (3) PMC-AM1, MIC = 0. 23nMol ;

[0044] B i FHAELFEMR A IR, (1) P4 2 Ik, MIC = 0. 06nMol, (2) BFA R K
2% Ta, MIC = 0. 23nMol, (3) PMC-AMI, MIC = 0. 06nMol ;

[0045]  C P42 E 205k IRAT B, (1) HLEHIB 2K, MIC = 0. 91nMol, (2) AR K sl
% Ta, MIC = 0.91nMol, (3) PMC—-AM1, MIC = 0. 23nMol.

[0046] 8 S & 3T 2R 0 A 2 e i R 6 XK R A B 40 1) A A DR AP R B 2 A A it ke
JRE R by BRAE I B TR), BT K N JRE R k) B DA 15 B B D9 A BR 1) PMC-AML, 2 & B 5
RIPLA 2K 2) Gen, R KEF ;3) PEN, HHEE ;4) Con. , X ;

[0047] B 29WESTIRIEY A 1. Smg/kg.

BALHEAN

[0048] 454 B ], ik A i WA ST A7) P i ok L A4 1 B AS R

[0049]  [SEZHER] 1] FRAKF AP AE 22 1) okL A AN B T A R il &

[0050]  J 4 FUKE 9 3EAk 7 KB A immuni ty & (43 R () pSELECT™-1 JFiHL (8. 3kb)
AR RS REFA (QuickChange™ Kit, Strategene A ) ¥ 4mIGHLAARILIY)
FER, 4 Seq 1D No. 1 1 Seq ID No. 3 ATk (A% T BRT 41 59 ol 4 AN\ 21K i B 22 A0 ) 22 JTA ik
BRI 1K) 626 A3 ik, 2% 7 B b AR 2= A8 iUkl pBHC-PorAl, pBHC-PorA2 ( 4nf&l 1- & 2 frr
). ARG N E. coli BL-21 TR BB Pt &,
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[0051] = 4 £ JF % Strategene QuickChange SiteDirected Mutagenesis
Kit (catalogt200518) 2558 FMtAT R

[0052] 1. Y& SR RNY) -

[0053] 5ul 10X buffer

[0054]  2ul (10ng) $&# T KA B ZA M2 A immuni ty & 5 JR 46 ok

[0055]  1.25ul (125ng) #itAY 5° -3 HEZERS Y (WEFI5 19751 )

[0056]  1.25ul (125ng) ¥t 3’ -5" HERZEIRLIY (WHBI5 P51 )

[0057]  1ul dNTP

[0058]  XW7%7K 50ul

[0059] 1ul pfu

[0060]  ( BRJSURL. 5 MRIRZE KL, 390 254 B 271 )

[o061] 2. HE4T PCR 44, I 14 444 A8 95°C, 35 b, Bk 53°C, 70 b, #L# 68°C, 17 77,
3L 20 MEE

[0062] 3. AN Dpn 1 WHIEE Lul WAL B DNA BEf5 (37°C, 1 /I ), B 1ul RNV 5
XL1-Blue XAZZ540 MY 50ul vKF 30 43, #harpifs 42°C, 45 B, FENIKS 2 7351

[0063] 4. B NZY 553 0. 5ml, 220rpm, 37 CHERE 1 /N, HX 50-100ul & N 44HR (LB 1%
Fn 1% 308, N 50ug/ml BFEEFHER,3TCHR)

[0064] 5. 18 /N BR T, SR EUTURL = M P 1 g S AR R L)

[0065] 6. K545 ki 100ng 541 BL-21 T FE BB A M 40ul YK 5 9044, P
42°C, 30 b, FE AT 2 204, N SOC 3% 160ul, 220rpm, 37 CHEE 1 /M JE 4R (LB
FEHAN 1% 388, b0 50ug/ml B RFHHER, 3TCIR ) , PRI e wvk KEIGH

[0066] 7. KEMIE,8-10 FF FB £3E, 250rpm, 30°C, 3—4 /MY  FHE E 42°C, 250rpm A K
0.5 /N s FRIR 2 37°C, 250rpm A=K 1. 5 /NE 34°C, 6000g, 20 7344 B O PTVE B 44, B 4°C,
50mM B ERZ2 vy (pH 9. 0, 2mMEDTA) 80-100m] & ¥ BEAA, I PMSF  50ug Jim #8 A5 A 1AR B 4
(4°C, 400W, 1 4%k, TR 4-5 X, I8 EK 2-3 - Phifs Or B BGRRE ) » s B /Oy Ve ARAE 1Y) o 44
(4°C, 75, 000g,90 434 ) , BU L35 hn A\ 6% R 4 45 25 500 J7 SRALPTUE DNA (4°CHERE 1 /NI ),
10, 000g,4°C, 10 ZMEh B O PTVE G, BB 4> F & 15, 000 BT RT 4°C, 50mM H B2 2% i
W10 FHENTIE R, FK 10, 000g, 4°C, 10 280 B yivE, IR EFET O B FACHuAE, 78
A3 PPYEJG S 0. 3M NaCl+50mM A BR 2% ph i v JIt B v] 75 21 B il & B B AE 3R o M T-BAE 2
T FURE, 7T 43 ) 3K45 PMC-AM1 F1 PMC-AM2 PR FPiAE 25, HA LR P 5150 40 Seq ID No. 6+
Seq ID No. 8 fi7r~e

[0067]  JLrR AM1 R EHEATAEX (2E —EAMRER VERESE B AKX BH AKX B =1
ARE X, = AN LURFE v B T — Xk = B, E AR P8I Seq ID No. 2 fr
TN s AM2 ST AR X S — AR E X (R BE n E  EAEAE TR R X, R R A X K AR
= AMNRE X R B R S i SR R B A AR O E R X R I R R b, IR TS
41 SeqID No. 4 F7~.

[0068] ¥ PMC-AM2 1E 2 PMC-AM1 FI3e R, 36 IE A K BH & v I PL AR BTN () 2 R R X By 2
[ EAN FER T R P AR PR M ThRE.

(o069] iRl BRI TR ISR IR S 1P HIan R -
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[0070] 5’ -3’ (SEQ ID NO.9)

[0071] gcg aat aag ttc tgg ggt att TCT TAT TGG CTG CAT TGG ATTAAA CAG taa ata
aaa tat aag aca

[0072]  ggc

[0073] 3’ -5’ (SEQ ID NO. 10)

[0074] gcc tgt ctt ata ttt tat tta CTG TTTAAT CCA ATG CAG CCA ATA AGA aat acc
cca gaa ctt att cgc

[0075] 5’ -3’ (SEQ ID NO.11)

[0076] tgg ctg cat tgg att aaa cag AGA CCT GGT CAG GGA CTG TGG ATC GGA taa ata
aaa tat aag aca

[0077]  ggc

[0078] 3’ -5 (SEQ ID NO.12)

[0079] gcc tgt ctt ata ttt tat tta TCC GAT CCA CAG TCC CTG ACC AGG TCT ctg ttt
aat cca atg cag cca

[0080] 5” -3” (SEQ IDNO. 13)

[0081] ggt cag gga ctg tgg atc gga TCT CAG TCC ACG CAT GTG CCG AGA ACC taa ata
aaa tat aag aca

[0082] ggc

[0083] 3’ -5" (SEQ ID NO. 14)

[0084] gcc tgt ctt ata ttt tat tta GGT TCT CGG CAC ATG CGT GGA CTG AGA tcc gat
cca cag tcc ctg

[0085] acc

[0086]  pBHC-PorA 2

[0087] 5’ -3” (SEQ IDNO. 15)

[0088] gcg aat aag ttc tgg ggt att TCT TAT TGG CTG CAT TGG ATT AAA CAG taa ata
aaa tat aag aca

[0089] ggc

[0090] 3’ -5’ (SEQ ID NO. 16)

[0091] gcc tgt ctt ata ttt tat tta CTG TTT AAT CCA ATG CAG CCA ATA AGA aat acc
cca gaa ctt att cgc

[0092] 5’ -3” (SEQ ID NO.17)

[0093] tgg ctg cat tgg att aaa cag AGA CCT GGT CAG GGA CTG TGG ATC GGA taa ata
aaa tat aag aca

[0094]  ggc

[0095] 3’ -5’ (SEQ ID NO. 18)

[0096] gcc tgt ctt ata ttt tat tta TCC GAT CCA CAG TCC CTGACCAGG TCT ctg ttt
aat cca atg cag cca

[o097] 5’ -3” (SEQ ID NO. 19)

[0098] ggt cag gga ctg tgg atc gga ACC AGA CCG GTG CAT ACG TCC CAG TCT taa ata
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