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AtE 2] 2o o] 375 human lactoferrin(hLf)-2 8}F 9 3} vlo| A 2ol Qe Aoz ¥ gt B
& F-ol| A} = hLEE v sh-& A} 3} B R Q) Pichia pastoris®] cloning 33 1 413 -2 RT-PCR, Northern blotting, SDS-
PAGE @ Western blotting 2.2 2<13}9{5}. = A 3} 2.1 kbe] hLf §-R A7} P pastoris®) & 43 DNAZ 7] 0] S
7t A A L2 hifE LFIH R o] AEF P pastoris 2H-E hLFE T8 A X FE24& Qo] 347 342
AF3stg o} Bl " A =3 hLf= Staphylococcus aureus, Micrococcus flavus 52 13 ¥4l A &) 7393t 8
T8-S g Byl ol O &4 524 W AT Pseudomonas fluorescens ID 9631, E. coli ATCC8739,
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Human lactoferrin(hLf)> d3} Addste G0 dFo=
lactotransferrin®| 2} % 81, 8 24, A, T=, HAE8|Eo]
1} polymorphonuclear leucocytes®] secondary granulessoll &xj
BFH(1,2,3) red protein®Z HWHE AT hLfE A}l 78
kDa® Z 691709] ofn|iedto 2 A E G Zejfetel= Ak
2 =ojgirt. o] DAL 2709] globular lobes, & N-Leh 2E
& TR A= Neobe 9 GG RR-& F4931aL Qe C-
lobeZ E AUt} F lobest W% AR 7F2F 7HAAL 9loH,
oF 40% o obrl:=AtEe] e S 2l k4. HT X-
ray crystallographyoll 913l Lfe] 33} 2227} vHal Ao uhe} Lo
£ N-lobe$} C-lobeol] 242} shviel Hut A 4 e F9471
Ao & BA 7 Fr)9 Ferollo] 7193 og ARE & AR
o] 1%t} Lt oEHdeA BHlse HHd=2=28d A
&rA A (non-immunoglobulin protective protein) %9} Sh4E
A AH = ZFEFOE in vitoSh in vived Aefel| At}
et Hj A Eo o) B AS eS8 doT, ATele 3
npo]H2g80] = AoZ FHATKS, 9). 53] iron-free’dEl
(apo-type)Oﬂ X E  coliy Klebsiella pneumonia, Aerobacter
aerogenes 52 1 Aol 3l E& FTHAS =TS,
9). g Lfc H& wiste} vidEe] 434S AAAT FHE7]
2t pEEe T UE 3 AL73E 2 e s &
HA o] 713 Lyl 232472 219 outer membrane)©l]
Zgsta] o] who] FAIAGHEA FA]Z(lipopolysaccharide)ys THEF
WEA7lE F8ed, o2 8] 2 2472 permeability
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barrier”} 3% 0] lysozyme® L} rifampicinZ-2 A543 FHAYA] S
g WzkAdo] FuiEo] AagS il APEEA Foho, 10).
Lfe] o]} 22 A8 tlEo] AR feje] hLrdTE FHIol
ER9] Fa4o] BS AxEo @AstE 1 AR, s A
B ALl o3 483t dAEAE oF mIX|A| Kt
At

o] gh-2-2}13} 8 % (Methylotrophic yeast)?l Pichia pastoris= A3
& FHREEES Ak o E&3Q e duA Utk
P pastoris= 218 T84S oleF (10~ 1008) o]4ho= At
d A 5 e, 6, 8, 9), ol8d A8 wges o8
u) BRI AOXI gene?] promoter - HEZ FHell ) ThiA
< codingdhs FAARE 719 99024 7Fssith4, 18, 19).
P, pastoris= 2YJH 021} {2FE BoloA] wol AMEE}I Q)
= S. cerevisiae®t "B-F- AR F438 2k 1V] WiE, B
BB S cerevisiaed] o] &H = EAABESHH /-AE-F A3
8 7)& o] o]&o] ZFssltl 1Al P pastoriss: SFE o8
T AL g o dEE Ay £ MEEE EHH
= gelE g4 2d AZE F Utk TG P pastoriss OFF &
o] AAGHARES iAW =E wiEA)7]7) wiol] AA w)Au)
2 viEH e iR AL cloning® o] ¥EE 9z A
o] Ht}l 2 QX S cerevisiaed JFHHAIE G, p
pastoris 50122 posttranslational modification pathwayE-
I ofA, HIAUE siEE s dUHEe 2edddEEe
ST FARSICE WA S, cerevisiae®] FE A A Bof A
TARES AEFEE AMAZ F ATk, 17). & AgdMe
123 =] 24382 2431 = P pastorise hLf protein®] B
HAEF2 ARSItk WA 2.1kbe] 453 hLf cDNAS 49
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clonings A1Z3l92.H, P pastorisell HHA7]7]19]3] expression
vectorg A ZESIT) o]E FA M3 Alz] F Southern blotting,
PCR, RT-PCR, Northem blotting, SDS-PAGE %
blotting 52 WS F5}4 genomic DNAZO] hLf F-Z A}
4 %Y (integration) H§- 4 g EIstAct w3 FAH Az
& hLEchL)7F 28k 288 7T S-S BETH 84
AP E B9 sk

Western

ME %
T3, plasmids %! k=74

B Ao ARE T2 P pastorisS} WEPEQ] pPIC3.5K
Invitrogenoll Al T8I 1 & AR #R9) FEjav]
= Table 19 VFERASITH & ARANM ARG nd et
5388t 9ol §le g LBHIA] (1% Bacto-tryptone, 0.5% yeast
extract, 0.5% NaC)E AFESF¥aL, HRA] 50 ug/mle] ampicillin
& F7kste] ARS8l em, 37°ColA vistAS. P pastorise=
YPDHIX] [1% yeast extract, 2% peptone, 2% dextrose(D)]o A
HlFatal e, FAAEA ] AEE HsiHe MD agart A
[1.34% yeast nitrogen base (YNB), 4X 10°% biotin (B), 2%
dextrose, 1.5% agar]®t MM agart§A] [1.34% YNB, 4X 10°%
B, 0.5% methanol (M), 1.5% agar]& AF2-8l9T. 28|31 hLf
F-AA o] LHL BMGYWHA] [1% yeast extract, 2% peptone,
100mM potassium phosphate buffer (pH6.0), 1.34% YNB,
4% 10%°% B, 1% glycerol]$} BMMY¥]X] (10g yeast extract,
20g peptone, 100 mM potassium phosphate buffer (pH 6.0),
1.34% YNB, 4% 10°% B, 0.5% methanol/L)E ©]-8&3}o] 30 °C
ol A IRl Rt

inrr

m

PCRE 0|88 2.1kb hLfe| &=

2.1 kb hLf F-32}Z2 pPIC3.5Ko] A U3H7193) hLf full-gene®]
Eo9= phlf-8& FHOZ 3+ primer Lf-SF (GCGGATCCA
CCATGAAACTTGTCTTCCTCG)S} LfERB (GAATTCTTACTT

Table 1. Bacterial and Yeast strains and Plasmids
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CCTGAGAAATTCACAG)ES AF&3te PCRE #EZ31¢t}
(Thermal cycler: Perkin Elmer Co). 2% 2.1 kb hLf f-3A=
A719ES sl A F electroelution HE I Wizard™
Clean-Up system (Promega, Co. USA.)g AME-3le] 34810,
pGEM-T vector (Promega Co.)ll subcloning S} T}

P, pastoris2| EETE & MY

hLf ¢DNAE X33k pPIC3SK-S= AFES SallSE
digestiond}e] A0 2 vhEo] & £, lithium chloride ¥H-&
AREStd p pastoris SMDI1168% &AASE AIA Pichia®] G4
HAUZ Fig. 29 2ol AYAAT. Ade] dojubAl =E His
auxotroph©) & P, pastoris7} pPIC3.5K-Sol E3t=]o] 1el HIs4
gene®] WO F histidine®] F71EA] & wijR]o) A A& &= Q)
A gt olE FFATA T MDY MM agar HWiA|A &
T 2 A e 288 His' MuhE AEsE

S Z M EtA| 2| genomic DNA2| 22|

PA A8 A 2] genomic DNAE lysis buffer (2.5M LiCl, 50
mM Tris-HCI, pH 8.0, 4% Triton X-100, 62.5 mM NaQEDTA)Q]—
glass beadS |83}y Eelstth. &, P pastoris cells &3
&, cell lysis buffer®} glass beadE TF ¥ ths 284 E
vortex3} cellS lysisAl HTE 37]] 5Y volume®] phenol/
chloroforme €] extraction 3 The-, A& vt 335l 2ve]
ethanol® DNAZ A AAZ] & TE bufferdl] FodA] AR&sI T

Yeast & & T EHH| 2| &l

HZAAEA ] genomic DNAS] 2.1 kb hLf gene®] ATHE 4
Aol heA Blslarz), Li-SFS} LEERBE ©]831e] PCRS
F=38lA). ©15 7} primer sequence™ ol 71&SATE TS
Southern blotting®l] &3lod 4F9l-& FlatHth olw| probes=
hLfo] full sequenceZ AME-3IATE

RT-PCR

Strains/Plasmids Genotype/Characteristics Reference
Strains
E. coli
Top10F FltetlmcrAA(mrr-shd RMS-mcrBC) 080AlacX74 deoR recAl araD13%ara,lew)
-7697 galU galxA rpsL endAl nupG
Yeast
P, pastoris SMD1168 his4d mut™ pep4
P, pastoris SM5-3KS his* mut* pep4 This study
Plasmids
E. coli
pGEM-S Amp’ containing hLf cDNA (secretion form) This study
Yeast
pPIC3.5K Amp' his™ expression vector
pPIC3.5K-S Amp"his* containing 2.1kb hLLf cDNA (secretion form) This study
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RT-PCRE 93] RNAS AxY TFEFH Estirhle).
hLf gene®] integrationo] EQ1E FAZNEAE BMMYNA] 3L
b et o, YRt FAE S5t EE 7A
= AE buffer (50 mM sodium acetate, pH 5.3, 1 mM EDTA)®]|
o]1 10% SDS9} saturated phenols F71eled F&31ch A
-5 ice/ethanol bath®llA] incubationdt 5 phenol/chloroforme
2o ThA] SRIFZakal AT AT 353t 2V ethanol= total
RNAZ 3 &A)Zth AoJA total RNAT DEPC-treated water]]
¢l ¥ RT-PCRS 339 olul primerZ+ LESFS} Li-
ERBE AH8-359Th.

df ol Jf

Northern blotting

Northern blottingS #13] 8 ¥ RNAE 1% formaldehyde
agarose gelollA] Z7]%9% 3+ &, nylon membrane®l] transferd}<d
probe$} hybridization3FS{t}. Northern blottingS 18] 4 ARS-$H
probe= hLf2] 2.1kb full sequence®]™ BrightStar Psoralen
Nonisotopic Labeling Kit (Roche Co. Y& AH&-8}od A5} c)

Western blotting

P. pastoris®] genomic DNAZFl hLf §AA7} integration®
FAAEAE BMGYOlA 297 wjdste d4lEdst] dAE
349k 5, tA] BUMYHIAIE Wil 30Tl F2AEE A3

Bl AT w2t TAIE Hate] A4 B F cellS 83,
glass bead® AFE3t] &3l AlZATE ©o|& AR F A5

2 # 3} 5X sample buffer (50 mM Tris + HCl, pH6.8, 100 mM
dithiothreitol, 2% SDS, 0.1% bromophenol blue, 10% glycerol)
£ ¥e T Be BA 58 9 5 10% SDS-PAGEE
sJtart. gk U E hLfE #-41317] 98t electrophoresis -
SDS-PAGEZ}9] T A&  polyvinylidene difluoride (PVDF)

membrane®)| electrophoretic transfer 3+ ¥ Western blotlings <~

) ®)

hLf seceetion sigaal

Bam#t | moture hiLf
\\ ’I EcoRt

SAQX1

Ampicillin

PpPIC3.5K-5

CoOIEl __

FAOKT

Kanamycin

Kor. J. Microbiol

g4 5}FTH(15). Primary antibody+= rabbit anti-hLf (Sigma Co.)E
AMEEF 01, secondary antibodys= alkaline phosphatase”}
conjugate™ ©] = anti-rabbit IgG (Promega Co.)E AFE-31H T
SR EMEN
AZZY P pastoris AEE 88151 A2 FZN(crude extract)
o33} (pore size 0.45 pm, ADVANTEC MFS, Inc)ste] £3)%
A 22 whole cell debrisE3 AAH3AY. TGY(1% typtone, 1
% yeast extract, 1% Glucose, 0.5% NaCl) agar plate $]ol M.
flavus ATCC 102409} S. aureus ATCC 6538PS ZHzZ}t 2%(V/V)
X3l TGY soft agars H-o] THS AFRAIF] & ol FHISH
AX F2 10uE A g o, s ¥k colony
ol 71 FH 8K (clear haloyS 218} T}

o

o & aF

[N

hLfe| cloning & & & T &l

hif -F-HAS P pastoris & EHHE ] subcloning 317] $3}
, B A8 Ao A A2kt hLf full-length 7327} cloning Ho]
QE phLf-8& FH o2 3} primer LE-SFS} LEERBE AREs|
A} PCRE ZZ3t9 T}, primer LE-SF} LE-ERBE hLf geneol
EF a3 BEo] ARlHE RS HAR 3137, hLf F-8Ake] &4
Ag3} A coding regions EEE 4= Q= primero|t}. o]¥
Al DAL hLf FHRE P pasorisollA] AL AF17] Yl
pPIC3.5K®l| subcloningA|Zt}. ©] AZF plasmidE pPIC 3.5K-
sele}t EEstd Tt pPIC3.5K-Sol thet f-4AF A== Fig. 1A%}
2t} pPIC3.5K-$5 AFAA Sallo & Hesdle] 2Hgos v
E % P pastoris SMD1168°] 324535} T}. Plasmid DNAE
A5 2 el Med R P pastoris 2 FYA DNA U=
integrationA| .28 UEhd d AAF Hist Mut® REF &

-—2.1kb

Fig. 1. Structure of pPIC3.5K-S (A) and colony PCR for the identification of integration of hLf gene (B). Discrete 2.1kb hLf genes are shown.
Lane 1: size marker, Lane 2: positive control (phL{-8), Lane 3: negative control (P. pastoris SMDI1168), Lane 4-6: isolated recombinant P,

pastoris transformants.
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Fig. 2. Southern blot analysis of the integration of hL.f gene. Agarose gel electrophoresis (A) and Southern blot analysis (B). Lane 1: negative
control (P. pastoris SMD1168 chromosome, digested with BamHI/EcoR1I), Lane 2: negative control (P. pastoris SMD1168 integrated with pPIC
3.5K), Lane 3: SM5-3KS chromosomal DNA digested with BamHI/EcoR], Lane 4: SM5-3KS chromosomal DNA digested with BamHU/EcoRl/
Bglll, Lane 5: size marker(DIG-labeled), Lane 6: plasmid pPIC3.5K-S digested with BamHI/EcoRI, Lane 7: plasmid pPIC3.5K-S digested with
BamHI/EcoRI/Bgl11.

Holy FREL Ausly oSS ofg] uhe A83l gels) hLf F5X}2] transcription Q!

EAE gRlslr] Ya) FHFHEA Y genomic DNAE 2]t
% primer Lf-SF9} Lf-ERBE A3t PCRS St L
A} A FYAHAZAZHE 2.1kb hLf cDNAS] band’} SF
o] LJelyk o, ol= 2.1kb hLf cDNA7} P pastoris®] G|
Well integration¥ ] A& YEFATKFig. 1B). ©] A=Y P
pastoriss SM5-3KSE} WHSI¥TE ¢4 Southern blotg F3HA]
X2 SM5-3KS9| genomic DNAWS hLf F-AX}7} integration®] ]
AJS-S thi Felsksnt. Fig. 2004 B uie} 7o) SM5-3K9]
A DNAE BamHI¥} EcoRISZ AGsle] hif §-2AE £
gJAl7)3L, ©FA] o] BgllIEZ AU3tF U2 probe B2 A}
hLfe] Bgile) dlFsle AHES 2S F AUt o= hif /2
A7} P pastoris®] GAA DNAWE AYHISS BT Aol
1=

285 — b
T g—

i ANA

hLf #2219 integration®] E1E HAAZE] SMS-3KSZH-
B total RNAS 2]} Northern blottingS 33T}, Fig.
3A9} BolA By ule} o] hif Eo]d mRNA7} SM5-3KS9
Ak vehbs A8 & 4 9er o] integrated hLf -R-A17}
transcription 0] WHETH= A& vepdch ¢ £EE ol
RNAZ #8032 3] RT-PCRE AT} o) primers
LE-SF9} LF-ERBE AM&stch o A3 A2E P pastoris
SMS5-3KSellA] 2.1kb hLf F-3AH] band7} F-F5 o] UEbstom,
o1& F3| hLf A7} P pastoris UlollA] P02 WAL=
A& & % UhFig. 30).

hLf REXe] HAYSH W SH

PCR¥} Southern blotting, Northern biotting % RT-PCRe]| ]
&) hLf 229 integration @ HAPL ERlE SMS-3KSZH-H
hLtE BHAA7) 7] 98ked, BMGYOlA 293wt &,

(c)

12 3 4

ot~ 2.1kb hLf gene

Fig. 3. Northern blot analysis and RT-PCR of hLf mRNA isolated from SM5-3KS. Denaturation agarose gel electrophoresis (A), Northern
blotting (B) and RT-PCR (C). Discrete mRNA band is shown, indicating the transcription of hLf gene. For (A) and (B), Lane 1: P. pastoris SMD
1168, Lane 2: P. pastoris SMD1168 integrated with vector pPIC3.5K, Lane 3: SM5-3KS. For (C), Lane 1: size marker, Lane 2: positive control
(phLf-8), Lane 3: P, pastoris SMD 1168 integrated with vector pPIC3.5K, Lane 4: Recombinant P. pastoris SM5-3KS.
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{A)
1 2 3 4 5

96 kDa — &

(B)
123 45

94kDa —

+ 80 kDa rhLf

Fig. 4. Expression of recombinant hLf(rthLf) in recombinant P.
pastoris SM5-3KS. Expressed thLF was analysed by SDS-PAG (A)
and Western blotting (B). Lane 1: protein size marker, Lane 2: hLf
protein as control (purified from human colostrol milk), Lane 3: P.
pastoris SMD1168, Lane 4: P. pastoris SMD1168 transformed by
pPIC3.5K, Lane 5: SM5-3KS.

BMMY®] &AA] inducer$! methanolS F7FSFETE vl okA| 71
wje} Wikl g falelsie] Mgkl Hol, e AEE £
AR F AL FHsle] SDS-PAGES 33l th &4 =

Aa)

Kor. J. Microbiol

O 2% host?l P pastorisS} pPIC3.5K7} integration HNE &
AAPAE AHEEIHoH, A ETOREE B AFAd =
FE25E AT hLEE AFESIYT) Fig 4A0A B ule} &
ol, ¥Al tiETolM = oFFH band= YERA] g2 WA, 747}
9] Pichia FAXEA AN E ¥ HZTQ hLf protein?} 72
HX)(F 80 kDa)ell A hLf bandE FRA1E 4= ATt SDS-PAGE
oA E¢l¥® band’} hLIRIAE GolE7] 3t Western
blottingS- =33} t}. Primary antibody< polyclonal anti-hLf
antibodyZ AFE-31$].©.™M, anti-rabbit AP-conjugate®l 2]3F NBT/
BCIP non-isotopic coloring (Roche Co.)2 & detection3}ATh 1
A7} 80 kDa®] rhLf bandS <13t 4= IITHFig. 4B). 12t
Northern blotting®]t} RT-PCRo|A UERY A3} ti2A] wd=
hLfE 71 ool AL ASR Y7pEr). ol 35 Rlsfor & A
o)zl A ofnkx LEE hLfe] AU eFg/de] "ol
A, T intracellular -2 extracellular proteasecl] 2|8 3

T Aog AHE) ole} e §59 1A SARA Wl
FAIzre] HojAG= K1 degradation fragment® R.©]E band
E-0] SDS-PAGE ol &o] vfehtn, B3+ Western blottingA] o]
o]E small fragmentE©] anti-hLf antibody ] 2|3 HEE =
Zolth AR A A]). B pPIC3.SKE Rl ae M F:uo) &
A7 dd WEZA 8] signalS 7FR|AL 9AA] 947 wl ],
£ d¥dAe hLfs AELE FH)A7] A} hLf cDNAS] #H]
signale Z 33} cloning 3F.21}F M <Qhol]| FEA|8h= rhLft

induced

Staphylococcus aureus ATCC 6538 P

©

Fig. 5. Antibacterial activity of recombinant hLf. (A) Antibacterial activity against Staphylococcus aureus ATCC 6538P and Micrococcus flavus
ATCC 10240. (B) Antibacterial activity was shown only from the methanol-induced SM5-3KS cells. (C) Loss of antibacterial activity by
inactivation of the rhLf with protease K. SM5-3KS treated with heat inactivated proteinase K and proteinase K only (as control) did not show any
clear halos. For experiment (B) and (C), S. aureus was used as test organism.
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Az A BEsiRe] Fad A7 383

E.coli 300 E.coli 35 E.coli 66 E.coli ATCC 8739
almonalia 114
S.typhimurium 114, S. typhimurium 115 E.coli ATCC 25922 |

S. typhimurium 67

S.aureus ATCC
13301

B.mesentericus |
|

i

P.fluorescens ID | P.aeruginosa KCCM }

9631 11802

Fig. 6. Antibacterial activity of recombinant hLf against various microbial pathogens. 12 microorganisms were used for antibacterial activity test
with rhLf. Antibacterial activities by rhLf were different from strain to strain.

o] Zlsd o AMxEujefioz Erlw mife FAT 5= gl
o} 2 HEE WS Al dolA] gl & 4 glvks A
Awto g t= prfe] ¥4l signalol B pastoris| A 258 Zeth
T 2%, FL FHEHE gl FL AYAE ddsirlle 3
A @2 Aoz AldEnt weF FulHA g 49 P
pastoriso| A FANE AL GHA S, cerevisiae T2} ] signal
2 Agsialo} & Ao At Te BHEE ol Hof
A AEEA] FATHA ol FAg I 2wk njH] &
%l Zo= AlgHY: # AF4 Al oehd wigzis &
e dalgol} BHl7h 218k 4 9ls Aoz Uiy W
woleh. wpgpr] FF 0|5l gk Bt A A 2o A
o2 B8Rl

ey &3
o] ol rhife] MESHE S48 Lolry) sl oY
7o) gt o eAES Yolrgith tEHQ FFEE HYS
& AOI)E S aureus ATCC 6538PS} 25512 M. flavus
ATCC 102408 ARE3HAEE. 2 A3} vzl tis) SM5-3KS<]
AEFZA vlo] F 5o W FwedE YelAoh Fig
5A014 B upe} o] wAlFESo] TS $g HYo B A,
thLZ} & ZH8o] LS & 5 Aok ¥ SAYRTI P

pastoris <359} WE] pPIC3.5KY} integration® P pastoris, LE]
3 A A AFRYE 93 9 Sere o]w3dl stEA

T BEER] gkt w3 AEFE P opastoris SM5-3KSE ujj ek
B1HA] inducer?! methanolS H7Fst 25} H7I8HA] &2 A&
B inducer’} H7HEA] AkE AS i} BaAde] vERY
2 S B 4 JevlFg 5B) ol hife] HEo] methanol
o 28] A 2T USS AARICE L)AL proteinase

S SM5-3KS9] AEFEH| Heatds 45 FHEE Bol
] QL0 2 M(Fig. 5C) SM5-3KS9] MEFEd0] Q= Lz}
FHAES oZeS & & Utk T3 919 F 7HA] vjAEY
o= thE ket MU S 0831 thife] I E S PotE
At 1 AT} Fig. 6oA BE A go) 3RS I8 -+
AN Fig. 60 Ueht= BRAT Yol Listeria monocytogenes
KCTC 3444, Chrysenomonas Iluteola SBA 9634, Xanthomonas
maltophila SBC 9611 5ol M= Fa&4e vehldrkt
FHAA]. o]$} 22 rhife] thdst HAdwtel] Ui FEe
hLfe] gt /o] v AT spectrums 7HY] HFELE
AZIEH olE FAA AG LR ol8E T U= e Tt
2 Aoz Azbgn)

weba] o]l g EAdS 7HE thife] H2 therapeutic
glycoprotein® ZA19] hLfo] AFF o]-&Ale] wf->- -85+ 177}
7INE 7H Aom odETh B2 doE HAE B3 A
thLfe] 8% SAT At 9 359 HA4TS T u5
tekst nAEE Uig IrEAd AT o] Hed o=
Alg®ch 39 LfS HIVY HCV, HSV-I,

human cyto-
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megaloviruss ARl Al XHAQ virusell tated A 2Hgo] 9}

o > i rlr

Aoz dA (1, 13). WEbA] B Aol A] L rhLf
o]&3}a] FulolHAAE AslaL, o] Yoy} o] 5 o]-85t
B3 ulolg|zo) thal gajolHAAAZ Aol 382 5 QL
Ao g ALz ¥}

s
o

S
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ABSTRACT : Expression and Antibacterial Activity of Recombinant Human Lactoferrin in

Methylotrophic Yeast, Pichia pastoris.

Sang O Lee, Eun Mi Im, Eun Joo Nam, and Hyune Hwan Lee* (Department of Bioscience
and Biotechnology, College of Natural Sciences, Hankook University of Foreign Studies, Yon-

gin 449-791, Korea)

The expression and antibacterial activity of recombinant human lactoferrin (hLf) was studied from meth-
ylotrophic yeast Pichia pastoris. The gene encoding hLf, isolated from human breast cDNA library, was subcloned
into the expression vector, pPIC3.5K under the control of AOXI promoter. The gene was integrated into the host
chromosome and was identified by Southern blotting. The expression of the integrated gene was investigated by
RT-PCR, Northern blotting, SDS-PAGE and Western blotting. Discrete band corresponding to hLf was detected
from the SDS-PAGE, which was confirmed by Western blotting. The expression was also confirmed by RT-PCR
and Northern blotting. The antibacterial activity of the recombinant hLf (rthLf) was investigated using Staphy-
lococcus aureus ATCC 6538P and Micrococcus flavus ATCC 10240 as test organisms. The rhLf showed strong
antibacterial activities against the bacteria. Furthermore, many Gram-negative animal pathogens such as E.coli
ATCCR8739, 25922, and Salmonella typhimurium 114 and 115, Pseudomonas fluorescens ID 9631, P. aeruginosa
KCCM 11802, and Gram-positive bacteria Bacillus mesentericus were also inhibited in their growth by the rhLf.



