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AH8-E P. intermedia straine ATCC 256110|912wW, o]
£ TFE hemin(5 wg/ml)# menadione(l wg/ml)e] ¥t
¥ enriched trypticase soy agar ¥ 2.1%(w/v)
Mycoplasma broth base(BBL, Becton Dickinson,
Cockeysville, MD)E |83}, 37°C9] 714 glove box
(10% H2/10% CO2/80% Nz) WA wjFstdct. Aol 4
&2 660 nm IFoMe FHEE 243t 4Hsg).
pUC18 plasmidE #3 host strain® 2% Escherichia coli
DHba (supE44 41acU169 (980lacZ dM15) hsdR17 recAl
endAl gyrA96 thi-1 relA1)E 24319}, E. coli DH5e=
LB ®121(1% tryptone, 1% sodium chloride, 0.5% yeast
extract)ol| A ¥ Fatdct,

2. DNA 22|

Marmur'®e] 34 o| &3l P. intermedia®%€] chro-
mosomal DNAE #2815 2™, plasmid DNA2 & 2 7]
el EAAEstA 0l 71 Sambrook™ Russell®2] ¥

oAz,
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galactoside IPTQ) = E&E o] Ao wjdEs 3 white
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White colonyE2 hemin(5 wg/ml)¥ ampicillin(50 ug
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itk eks] AvfehH, 30 #Ci a*P dATP} Klenow en-
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priming buffer?t 24 3 DNA 50 ng& 37CoA 147t
Elaslb-{=4

7. Northern hybridization

Total RNAE Jang 79 Wyez &esiditt £
RNAZE formaldehyde® WAAIA 1.2% formaldehyde
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SSPE$} 0.1% SDS)¥ secondary washing solution(0.2X
SSC9} 0.01% SDS)2.2 nitrocellulose filtersE 242t A2 3
%, nitrocellulose filters& plastic wrap2.2 ¥%33te X-ray
film (X-Omat, Kodak)ell 12417+ 5t =Z&A| At}
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Sanger 5'99] dideoxy-chain termination ¥l we}
pHem1 DNAZE Sequenase version 2.0 nucleotide se-
quencing kit(United States Biochemicals, Cleveland,
OH)L.2 A&’ T, DNA sequencer$l ABI Prism 310
(Perkin-Elmer Corporation, USA)E o] &3l Q7|Ng&
st 471429 £4& NCBI2 BLAST 213t}
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1. Hemin Z# R8Xte| 22
Salle.Z HA3 pUC18 vectorol] Sau3AIS.E FE A%

P. intermedia chromosomal DNAE ligationst] genomic
DNA libraryE TS0 (Fig. 1). ©] genomic DNA library

Sau3Al-digested and
Size fractionated genomic DNA

GATC

£ E.coli DH5eol| B2 &35t @& <k 5,000709] transfor-
mantsZ hemin plate®l replica plating 3] 2& 24 & H
°]& colony® #2319t ¥2l3 F8& pHeml o2 HH3}
912, restriction enzyme mapping 2% pHeml9] insert
DNA®] 27]% o 2.5kbel it

pHem19] insert DNAZ} P. intermedia chromosomal
DNA W9 single copy & A=A & €71 9319 southern
hybridization< 33} tt. pHem1 DNAE EcoR | ¥ Xho
13 vk8-A1A 0.7% low melting agarose gelolA A7|9%
g %, 2.5kb insert DNAE &3ttt Chromosomal
DNAZ o3 Ag a4 A3 5 0.7% agarose geldllA A
71 9%3t3, random primer$H o2 labelingdt probe
DNA®} hybridizationstitH(Fig. 2). P. intermedia chro-
mosomal DNA Well= hemin 2% @93 {427} single
copy= EAIsHAT

2. pHem 19| transcript 27| &el

P. intermedia®lA total RNAE £el3l formaldehyde
2 WMXAAIZ 1.2% agarose geldlA] A719%5% F nitrocellu-
lose filterel €7, 2.5kb probe DNAS} hybridizationd}%
}. RNA standard marker$l 2859} 18S RNA®} sizeE ¥l
238 A3 transcript®] 271 <F 1.8kbelAtHFig. 3).

Sall-Linearised vector

TCGA

CTAG AGCT
GATC '
CTAG
T4 DNA polymerase T4 DNA polymerase
dGTP, dATP dCTP, dTTP
GATC — GA
AG ————— CTAG
GATC — GA TCGA TC
AG CTAG CT AGCT

I
Ligation

Insert
TCGATC GATCGA

pLibrary

Fig. 1. Clonic strategy for hemin-binding protein gene.
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<18 kb

Fig. 2. Southern hybridization of cloned DNA. The total Fig. 3. Northern blot analysis of isolated gene. Total
chromosomal DNAs were digested with various RNA was isolated, electrophpresed, transferred
restriction enzymes, electrophoresed on a 0.7% onto nitrocellulose filters, and then hybridized with
agarose gel, transferred to nitrocellulose filter, and then - the radiolabeled DNA probe. The 1.8 kb transcript

hybridized with a “P-labeled 2.5ko DNA probe. Final ‘ is indicated.
washes were under high strigency conditions. Lane 1,

genomic DNA digested with BamHI; 2, Bgli; 3. EcoR!:

4, Hindlll: 5, Pstl: 6, Pvull.

2101 asatcacclg gasasaaapl gepdtaacco cloegc!ltiog cgttititol gggcaagaag

1 tel (21 [-1] aaattatcag aattgogoct agaattitts

2221 acgascgtlc Qttataatgp 191GATQRCC 1tcacgacqa aQtaccaaas clggecigan

2281 gealuagegy topatctcic cgalgitegey clagaglecy acgeaclega lgrsgeaglc

2343 gatllasaas cpgtgatopg stitlicege gucclegata egacagacge gecagealea
. »

2401 cgogactons tig t tt tg
2481 t cg gc aQtagtopsg gatcocatca
a2 a ggc ctgat cCogpoctga Cooacgagna caEcacocas
2581 aal ot cgt CCAQCCUCOa QLACOCCans AaRSOLeacy
2841 coeaQpaggt cgasapecgea cgteatotap of teacgotg cogeaagnac loIgugcpna
2701 agggetpcta apa q [ tgelgacee:n
2781 opalgaatgt cagctactpn pclatctoos gc

2821 agotausi to captaooc! t adalpgegat agcingacto gocopttila taoacagaa
2081 gopgaaccpoa altgocapel gopgooecct ctgotaagg! tEeeaancec tgoeaanta:
2041 actoQatOpe ttlcttgocy ccaagoalol gatgponcag awaalcaact cotloplugg
3001 1gtegiegee goatpgloty santeRloct cageptpgag segegoanny §aanggacog
081 eglglagioe glgocopaaa ot icligegt ttogoragag aasatgogloc caittotog)
3121 cggactcoag gaaagaagcg tgatootctc gotcaegeac gtocgetegec ageactdoga
3191 goagttcoge cileotgeag aaptoocagt agagocoQnq clgotgtace tRiaaglgug
3241 cogooageoe GCOa0tootg asgecatega goccadtels glegaguave tpcoguucec
3301 cgagcaacac ggacotguog 10Qagacett lccaplimty aglcataglt goacttiatc
3361 atepgalaact tialctitaga lasagigact gelegrtact cteatctpgac tgotogotac
3421 tctcaleoto gaatcctgac agooptoclc atcacggega coctegatoc 1062qaasto
3481 gocclogtoa tgeegatctt goctacectl cicgaccagy tegglgeoct cgacgacalg
3541 ateccactige acglegpact acigacageg ctotatgrga tcatgeagtt tolttgogoe
B0 cogricsttg goegactote 1gaccot ttc ggacgecgoe gogtgetlal cgoctocate
3681 gouppogopa cpatogacta coleglgeic goactgacgp acacgetglg gotctittac
3721 ctepocegeg cQ@tigeagn cattacegoe gocacgaacy cegteacene gacgglaste
ta ol t szacgelacy gglgoetegy cgoatgetac
3841 goeggiooca tpatcocopn toocpecat! gongglatlt loogoopoat cicaccgsat
01 clgecattec teptegeeos cgopoiogos ggaatcacce legtactcag cocpagtett
3081 cigegtgaga aactcacacq e\ RaUge)
4021 aasgegaaccy cagigecggy galpettate ctteicgeag lattagpnat cgipcaglte
4081 alcggecasy caccagools cacclogoly cicticacpe agoagegee! cgactggaac
4141 cooglcgoag togoepttite potatccalc 1trngoantpg tgoaagtalt colgeagoog
4201 goactgaccp gacgoatcot gteecggatc opogagaccc gogcgatect cgtoggtate
4281 geegeagacy ceatigopol catocggeclt gocoteateg ccagcacaln pacpalgets
4321 cegatecteg cagegelopp acicgycage aluscottpe ccgoactgea gacgaigoto
1t cgeatQoagg gaacactlpgs asgoctqQaas
4441 agoctcacct cpatcatcpg ccoggtcace |tcaceggoa ftitegeact caccogaacy
4501 aatgcagaco geacectelq patctgegec goagegotel acgtletelp cgocelacty
4581 atgalccgto agacatgege cteacqgega loicgataac cgoge!taagn Vgcealoecen
4521 atgogacoop alcgalelge caccagtcaa gtolccoyta gocgotalpl gogocagect
egtagageag gat toceptt aggipegant agt
4741 cacccuctog coggtagooe lacitosce: atcctgeccc getgacgoeg tiggatacac
4801 casggasagt clacacgaac cctitgaces aatcctgtat ateglgogss amagge!ams
4887 tataccgaan aaatagclat aat £ t oal tga
4821 ceasaatcee tlaacgigag 11V icglten antgagegic agaceccgta gaaaagatca
4981 aagoalotic tigagatcot tittitetge prglantotg ctgotigoaa acaaadasnc
5041 caccgelace agegQtioptt tptttgoepn atcaagago: accaactctt titcegaag)
5101 tazctpgctt cageagageg cagataccaa atactgtect telaatoiag ceglagttan
5161 tt tet a1 ctacatacet cgotctpota atocigtlac
5221 cagtgprtoe touoapigus galasglcgt ofc!tacepn gl iggantea agacgstagl
5081 taccgpatan ggcocagcod 1agociogay coggnootlc glgcacacag cocagetion
5341 agcgaacgac clacaccgea clgagatacc tacagegiga goattgagaa agegooacds
5401 ttcocgaann gagasaQicg DAcAgQlarc cootaagcod Ceggattua Avaugagag:
5481 act aggtalclita tagtcctple paattfonec
6621 acetctgact tgapeqteps tititatnat petoglcagy AANaoRags sl gogiens
6581 acgecagoaa egeggectll ttasgatice togect it orggeat 1l gotoacatgl
S841 (ctiticoige gtialcooct gattocigige atancegial taccgectit gagtgagcts
S701 alacepotcg cogoapooga AcgaccDals Qoagoaagic agtoagcsag Qaagogiaan
5783 agcgeccaal acgoaaaccg cclctestog <QoRti1ggce gattcal lag QARG oy
5821 acgacagptl tccopaciad asagopodes otgagopues cGastisal gloaeatlags

Fig. 4. Nucleotide sequence of cloned gene. Box indicates initiation codon.
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OH)2Z A3 & DNA sequencer®] ABI Prism 310
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hemin 2% @A fHAxt9] F2YL F3390. o]gL
Hemophilus influenza®| ¥ 2] hemin Z2gdad Gdxe]
249 $ 93, recombinant colony=% hemino] g0 3l
& LB-amp agar plate®l replica platingdted 4 7t w2t
%, hemin 2§77} #¥ o] A 02 veh}= F2 449
AL HolE colonyE putative clone @ A€aigry. &
AFAAME o]23 Wil 28] <F 5000709 recombinant
colonyE< 238]93t, hemin 2% 9z 442 3
e Ao AR 1709 F&(pHem1)& 213t

Restriction enzyme mapping 23 pHem19] insert DNA
o} IV & 2.5kbell o™, P. intermedia chromosomal
DNA Wlol= hemin 2% @92 54217} single copy® &
AL, transcript®] Z71= ¢ 1.8kb o|dt}. #&g
pHeml #321= 171¢] ORFE 7IAx 9lem, ORFS 27
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£ Eest] driNg 23& 5
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Abstract

MOLECULAR CLONING AND SEQUENCE ANALYSIS OF THE GENE FOR
THE HEMIN-BINDING PROTEIN FROM Prevotella intermedia

Shin Kim', Sung-Jo Kim?

"Department of Pediatric Dentistry, *Department of Periodontology,
College of Dentistry, Pusan National Untversity

Prevotella intermedia is one of the most frequently implicated pathogens in human periodontal disease
and has a requirement for hemin for growth. This study has identified a hemin-binding P. intermedia
protein by expression of a P. intermedia genomic library in Escherichia coli, a bacterium which does not
require or transport exogenous hemin. The genomic library of P, intermedia was constructed into plasmid
pUC18, transformed into Escherichia coli strain DH5¢, and screened for recombinant clones using hemin-
binding activity by plating onto hemin-containing agar. Approximately 5,000 recombinant E. coli colonies
were screened onto LB-amp-hemin agar, single clone(pHem1) was exhibited a clearly pigmented pheno~
type. The 2.5 kb insert DNA of pHeml was determined by restriction enzyme mapping. Southern blot
analysis of BamHI, Bglll, EcoRI, Hindlll and Pstl-digested P. intermedia DNA indicated that single copy
of the gene was present in the genome. Northern blot analysis revealed that the size of transcript was
approximately 1.8 kb. The cloned gene contained a single ORF, consisting of approximately 850-residue
amino acids. A BLAST search of the Institute for Genomic Research genes with similar nucleotide se-
quence revealed no significant similarity. It needs further investigation to clarify the mechanisms of heme
uptake in P. intermedia.

Key words : Hemin, Hemin-binding protein, Prevotella intermedia, Gene cloning
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