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Table 1. List of microorganism used for antimicrobial activity test

strain

Cultivation condition

Gram positive bacteria

Bacillus subtilis KCTC 1022

Lactobacillus brevis KCCM 35464

Lactobacillus plantarum KCCM 12116

Staphylococcus aureus KCTC 1916

Streptococcus faecalis 125001 IMSUN 10234
Gram negative bacteria

Enterobacter cloacae (KSM)

Escherichia coli KCTC 2443

Klebsiella pnumonia IMSUN 10254

Pseudomonas aeruginosa KCTC 1636
Yeast

Saccharomyces cerevisiae IAM 4512

Saccharomyces formonsis Taiken BNU 2234
Fungi

Trichoderma viride ATCC 32098

Nutrient media, 30°C, Aerobic
MRS media, 37°C, Aerobic
MRS media, 37°C, Aerobic
Nutrient media, 37°C, Aerobic
MRS media, 25°C, Aerobic

Nutrient media, 37°C, Aerobic
Nutrient media, 37°C, Aerobic
Nutrient media, 37°C, Aerobic
Nutrient media, 25°C, Aerobic

Malt extract media, 30°C, Aerobic
Malt extract media, 30°C, Aerobic

PDA media, 25°C, Aerobic

2,5-diphenyltetrazolium  bromide(MTT), EDTA,
glycine 5+ Sigma Co.& acrylamide, sodium dodecyl
sulfate(SDS), ~N,N-methylene-bis-acrylamide(Bis), tricine, J-
mercaptoethanol, coomasie brilliant blue R-250, G-250,
molecular weight marker 52 Bio-Rad(USA) A|&-& AM-3I9
31, acetonitril®} trifluoracetic acid(TFA), methanolS HPLC
grade®] MERCK AFS o[8319om, 1 9 2E Ao &
FES ARSI

Ao AM-E 7|2 Miniprotean 1T electrophoresis kit,
Mini trans-bolt cell(®]% Bio-Rad), GeneQuant pro RNA/
DNA calculator, Acta purifier(®]’d Phamacia Biotech.), iEMS
analyzer(Labsystems), high speed centrifuge(Supra 22K,
Korea), freezing dryer(frsin, Korea), microcé‘riﬁ‘ifuge(l-lanil,
Korea), ice maker(Hanil, Korea), incubator(Samhwa, Korea)
o= ARSI L

PAMP-ro] £, v=212F ¥ 1kgg 500mi2 10
mM sodium phosphate buffer(pH 7.0)2 £a3te] A1 27
(@C, 12,000 rpm, 20 min)3FT AENL 60%-~95% ammonium
sulfate = EE:E}, A AZct. ammonium sulfaie®3L 54 &
DEAE cellulose column(5X 20 cm, 40 m/hryS SAA 7
4 FES 3l ¥ %, thA] Sephadex G-75(2.5X 100 cm,
15mihol  FR3k 50 mM sodlum phosphate  buffer
(contaning 0.1M NaCl, pH 7.2)2 £&A)7]7 gz 23
280 nm= &2l 5Tt

Sephadex G-75 53 ¥ 78S Holk thild B3I 5
mg/mi& FPLC Mono S HR 5/5(Phamacia Co.)oll 3 ¥,
2M NaCl(in 10mM sodium phosphate buffer, pH 7.0)ZA]
0.5 m/min®] £= = linear gradient(0-1 M, 40 min)3l] F3&A]
Zct.

Mono S columndlX FF&4o] J= £ 5 M8 2YL
Ae3le] Acta purifier FPLC system(Pamacia Biotech.)S A}
£-3t>] Resource RPC column(Phamacia Co.) AFollA 80%
acetonitrile(in  0.052% TFA)2 = linear gradient(0~50%, 40

Tris-base,

min), 0.5 m/min®] EEE FEAH FY peakES I3}

BAF 3%, A% 342 919 SDS-PAGEE Laemmli®]
W 9ol wE} 4% stacking gel# 15% separating gel2 3)
gk ¥ Coomassie brilliant blue R-2502.2 FAs}5c}. SDS-
PAGEE ¢ sample 8p/ol 2X loading buffer Spi}t B-
mercaptoethanol 1.5 W& F7HE F 90°CellA 587 S8t
of ARE-3SIAATE

g 84 AL I tetrazolium salt?l MTT(3-[4,5-
demethythiazol-2y1]-2,5-diphenyl-tetrazolium bromide)= dehydro-
genaseol] 9J8)] AFHle] AL TES 560mmellA ) FF
TE HRIYD MTTe F2 8 AE AE, 48
Aokt 2 ARREUoY, 939] dehydrogenase]] HE&F
S3h= Aoz A ATk B BEjst S5t peptided] 43
W] HhRS sk FASEAY paper-discE ©]8-3
A BENR-S AR

600 nmollA FF=7) 030] HEE FAF 7 gl 10w
of 5we @ Fg Hrksled At T Auld & &
96 well microtiter plateE ©]-&3t Z} well B & 1007t
HZ=E ¥iXE H713 §, 4A17F o MTT solution(5 mg/ml
in PBS) 10WE H7slx, 308 Fo 100w acidic
isoprophanol(0.04 N HCl in isoprophanol)S 37}t
formazang =3 ¥ iEMS analyzer (Labsystems)ollA] 540 nom
o] o g FAEE AU

LA &3 3. I AP T AT S B
A% Bacillus subtilis®t Saccharomyces formonsis®l| T3t A&
AR = AzhEE golusitt. 600 nmolA EHE=st 0.30] F
== 549 @ g 10we} swel BaE v8e drie
o 2A17F B2t AujF & F 96 well microtiter plateZ ©|&
sl Zb well B F 200 W7F HES 8iAE AU § 8A7H
Bt ) 2417 7HHo 2 JEMS analyzer(Labsystems)ol 4] 540
¢ FFoez FRTE A

Growth inhibition concentration 50% (IC,) &74. +#&
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Fig. 1. Mono S cation exchange chromatography.
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Al dAFOE 3148 sampled 718) MTT assayE 83+ 5
iEMS analyzer(Labsystems)*1A4] 540 nmol|x] AT E =Xt
o 1IC, & T3ttt

T T B4 AF. FHolE AP wiRlolN 3§ wFo)
wA 5 mie] Aeagse 1 :-‘i—l 3l AM8-8199t}. petri-dishell &
o] @%@1; 200 W= L% PDA HlA] 10 m/Z 50°C
A= 23 & Hrisle E‘ = AF 6mme] EAE paper

discE o152 The 80w NEE discol F5AA 48~604
Eds HH%“& F disc FH| *ﬁ%‘ AR G Gl

pH 34 &4, 2219 peptideE pH 3~102] bufferdl] =
o 4£CAX 1A & F, thA] pH 7082 43 3T,
Bacillus subtilis®] “§4A3N &3 555 MIT assay= =33}
o AREAAS =ARISIT 42 O pHE buffers pH 3-~6
< 50mM citrate-phosphate  buffer, pH 7< 50 mM
phosphate buffer, pH 8~9%= 50mM Tris-Cl buffer, pH 102
50 mM carbonate-biscarbonate bufferE AM8-3}53T}.

25 A 34, B9 peptideS 20~100°C7HA 9] o]

254 3087 E U, FA £CE YNZ) & Bacillus
subtilis®] AFAS A3 FFE MIT assays SF3ske] 25
2AE ARSI
A o o

PAMP-r(Poekweed AntiMicrobial Peptide from root)2]
BA. vl T Hels B § elA 1EdE 60~95%

sulfate DEAE cellulose anion
chromatography, Sephadex G-75 gel filtration
chromatography, Mono S cation exchange chromatography,
Resource RPC reverse-phase chromatographys ©]8-5}] Skt
He zte e sl 7 e oA R g
‘gel Ao ABAFNM 7P ke vhe-S BT Bacillus
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exchange

Fig. 2. Growth inhibition of Mono S cation exchange
chromatography peaks on B. subtilis. Each disc has 80ul of proper
samples. PB., 10 mM phosphate buffer; 1, peakl; 2, peak2; 3, peak 3;
4, peak 4.
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Fig. 3. Resource RPC reverse phase chromatography.
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Table 2. Antimicrobial activities of PAMP-r from roots of

pokeweed
strain Inhibition efficacy
Gram positive bacteria
Bacillus subtilis KCTC 1022 +H+
Lactobacillus brevis KCCM 35464 -
Lactobacillus plantarum KCCM 12116 -
Staphylococcus aureus KCTC 1916 +H+
Streptococcus faecalis 128001 IMSUN 10234 +
Gram negative bacteria
Enterobacter cloacae (33T PIAE4) -+
Escherichia coli KCTC 2443 ++
Klebsiella pnumonia IMSUN 10254 +++
Pseudomonas aeruginosa KCTC 1636 +
Yeast
Saccharomyces cerevisiae 1AM 4512 ++++
Saccharomyces formonsis Taiken BNU 2234 +H++

06
—e~— Control

e 05 H —@— 419
c e 41,9
§ 04 I —5e—27.3
® e 13,99
o 037
Q
c
S
5 02 b
w
o
< o1}

Time (nr)

Fig. 5 . Effect of PAMP-r on the growth of Bacillus subtilis.

(++++, inhibition of 90% or more; +++, inhibition of 70% or more; ++,

inhibition of 40% or more; +, inhibition of 10% or more; -, inhibition of

10% and less)

Fig. 4. Protein profile with purification steps on 15% acrylamide
gel electrophoresis. A: Purification step, M, mixture of size marker
(phosphorylase b: 97,400, serum albumin: 66,200, ovalbumin : 45,000,
carbonic anhydrase: 31,000, trypsin inhibitor: 21,500, lysozyme:
14,400, aprotinin 6,500, insulin PB-chain 3,495); 1, Total extract; 2,
DEAE Sample; 3, Sephadex G-75 Sample; 4, Mono S Sample 1; 5,
Mono S Sample 2; 6, Mono S Sample 3; 7, Mono S Sample 4. B:
Molecular weight, M, size marker; 1, Resource RPC sample.
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Fig. 6. Effect of PAMP-r on the growth of Saccharomyces
formonsis.
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Staphyanococcus sp.oIA TS 7g S Yehd AL #AL
3, Escherichia colioVe 1C, A7} 300 pg ooz v
$ we 849 Uehlle] a@SATNE B4 A ¥
oz BT ¥ e YRE OIFAGS o F oY=
PAMP-r= Saccharomyces formonsis, Saccharomyces cerevisige
5 yeastdl = 738 ASAS 24E Uepich

a8y 2L BE9 PAMPrE  Lactobacillus brevis,
Lactobacillus plantarum, Streptococcus faecalis 1280017} 7+-&
ZREe] g AR EIE AL giglen 4 ole] I
S22 A2)ElAe W 40%8%0] A ETt L}E]"‘Xb:},v o]
7ro| @A, 2R, AR e ARLlE A8
Wl ol e bt A= PAMPrel FEE {4
3 2o 2N uAEe] HAuH AL sV sl &
FAE) 29SS AQPRARAM olgo] 7FeE A
oz} AztArt.

AZAS EH. MIT assayS 53 a8 &4 7K ®
75t ure-2 Bl Bacillus subtilis, Saccharomyces formonsi®ll

bacterias=" Bacillus Staphylococcus aureus,

e




nl=Ake)Ee] At HElel= 389

Table 3. 50% growth inhibition concentrations of PAMP-r from
roots of pokeweed

Species IC,, (ng/mi)
Bacillus subtilis 25.79
Staphylococcus aureus 3417
Enterobacter cloacae 43.41
Saccharomyces formonsis Taiken 35.16

Fig. 7. Growth inhibition of PAMP-r against Trichoderma viride.
Disk PB. has 10 mM phosphate buffer, disk 1 has 6.7 lg, and disk 2
has 134 pg of PAMP-r.
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Fig. 8. Effect of pH on the stability of PAFP-r.
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Fig. 9. Effect of temperature on the stability of PAFP-r.
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Purification and Charaterization of Antimicrobial Peptide from Roots of Pokeweed
Jeong-Joo Kim, hye-young Jang' and Jae-Ho Kim* (Department of Biology, Kyungsung University, Busan 608-736,
Korea; 'Department of Biological Sciences, Kosin University. Busan 606-080, Korea)

Abstract: An antimicrobial peptide was purified from the roots of Phytolacca americana L. and was designated as
PAMP-r. Purification was carried out by DEAE-cellulose anion exchange, sephadex G-75 gel filtration, Mono S
cation exchange, and Resource RPC reverse phage chromatography. The molecular weight of PAMP-r was estimated
to be about 4,900 Da by 15% SDS-PAGE under reducing condition. PAMP-r exhibited a broad spectrum of
antimicrobial activity. PAMP-r was stable against heat and pH treatment; its activity was not. diminished by the heat
treatment up to 80°C for 30 min, and it showed a pH stability in the range between pH 3.0 to pH 8.0.

Key words: pokeweed, Phytolacca americana L, antimicrobial peptide
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