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Figure 1. Effect of hemin restriction on the growth of P. gingivalis 381. (A) Cells were progressively
passaged from hemin—excess culture to hemin—free medium for 5 passages; 1, hemin—excess (7.7
pu M); 2, passage 1; 3, passage 2; 4, passage 3; 5, passage 4, 6, passage 5. B) Cells grown with BPD;
1, hemin—excess(7.7 y M); 2, 100 u M BPD; 3, 200 y M BPD; 4, 300 y M BPD; 5, 400 y M BPD.



9.Hemin 0 O cloned OO

White colony hemin (5 /ml)
ampicillin (50 /ml) LB
plate replica plating 37°C

7 , colony

11. Gene product O 0O

Cloning DNA gene product

, pPHM254 ( ) insert DNA
, expression vector pET11 vec—
tor recloning insert

DNA T4 DNA polymerase ,
T4 DNA polymerase

10. Restriction endonuclease analysis pET11 vector ligation . Ligation
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Figure 2. SDS—PAGE of cell envelopes from P. gingivalis 381. Each lane contains 70 O of protein.
Lane 1, low M. W. standards; Lanes 2, 4, 6, 8, 10, and 12, samples heated at 1000C for 5 min; Lanes
3,5,7,9, 11, and 13, unheated samples; Lanes 2 and 3, cells grown in 7.7 gy M hemin; Lanes 4 and
5, cells grown without hemin (passage 5); Lanes 6—13, cells grown in 7.7 ¢ M hemin with BPD; Lanes
6 and 7, 100 y M BPD; Lanes 8 and 9, 200 y M BPD; Lanes 10 and 11, 300 y M BPD; Lanes 12 and 13,
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Figure 3. SDS—PAGE of cell envelope fraction
from passage 5 P. gingivalis 381 solubilized
with 1% CHAPS. 15 0 of protein was applied in
each well. Lanes 1-5, samples treated with
treatment buffer containing 2—ME; Lane 1,
unheated sample; Lane 2, heated at 55°C for
5 min; Lane 3, heated at 70°C for 5 min; Lane
4, heated at 90°C for 5 min; Lane 5, heated at
100°C for 5 min; Lane 6, low M. W. standards;
Lane 7, heated at 100°C with treatment buffer
containing 2—ME; Lane 8, heated at 100°C
without 2—ME; Lane 9, unheated sample with
treatment buffer containing 2—ME; Lane 10,

n. 0o
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0000000 0O

Hemin
generation
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Figure 4. Immunoblotting analysis of passage 5
cell envelopes from four P. gingivalis strains.
Lanes 1-4, heated at 100° C; Lanes 5-8,
unheated samples; Lanes 1 and 5, W50/BE;
Lanes 2 and 6, A7TA1-28; Lanes 3 and 7, W50;
Lanes 4 and 8, 381.

generation time ,

hemin
, passage 2
passage 5
generation time
, passage 5 12.0h-1

(Figure 1A).

Iron chelating agent 2,2—
bipyridyl(BPD) P. gingivalis

. 100 yM  BPD
, 200 yM
, 200 yM generation time

11.3h? , 300 400 pM

(Figure 1B).

2. Hemin (iron)O P. gingivalis 3810 O



Figure 5. Pigmentation of E. coli on hemin—
agar. Single colonies of E. coli DH5a contain—
ing pHM254 (left side) or pUC18 (right side)
were streaked on LB—amp—hemin. The colony
phenotypes are shown after 1w of growth at
37°C.
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hemin (7.7 yM)
P. gingivalis 381

hemin BPD
2 hemin (iron)—regulated band
30 kDa (unheated) 24 kDa
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(Figure 2).

3. P. gingivalis 3810 000 O0O0OO
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CHAPS—soluble fraction 55°C 100°
C , 70°C 30 kDa
24 kDa . 2—mercap—
toethanol(ME)
, disulfide
bond
(Figure 3).
B
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Figure 6. Detemination of insert DNA for various positive clones (A) and restriction enzyme pattern of
a positive clone (pHM254) (B). (A), DNA digested with Hind Ill. M, A —DNA/Hind Il standard marker; 1,
pHM182; 2, pHM251; 3, pHM252; 4, pHM254; 5, pHM272; 6, pHM281; 7, pHM282; 8, pHM283; 9,
pHM284; 10, pHM285. (B), M, A —DNA/Hind lll standard marker; 1, digested with BamH I; 2, digested
with Bgl Il; 3, digested with ECoRI; 4, digested with Hind Ill; 5, digested with Kpn I; 6, digested with Pst
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4. Antigenic reactivity of P. gingivalis
strains

-

Figure 7. Southern hybridization of P. gingivalis
chromosomal DNA for cloned DNA. The total
chromosomal DNAs were digested with various
restriction enzymes, electrophoresed on a
1.0% agarose gel, transferred to nitrocellulose
filter, and then hybridized with a labelled
cloned DNA. 1, size marker; 2, BamH [; 3, Bgl II;

e Lo 11 T

W50, A7A1-28, trypsin
BE1 mutant P. gingivalis 381 24
kDa hemin antiserum
. 100°C
, strain 24 kDa
, strain
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) epitope
(Figure 4).
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Figure 8. Cloning strategy for expression vector
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Figure 9. SDS—PAGE patterns of whole cell lysates from various induced clones. Host cells trans—
formed with constructed DNA were grown to a mid—log phase in the presence of IPTG. Lanes 8, 12,
and 14 showed a new band and its size was estimated about 21 kDa.

insert DNA clone control pUC18 vector
pHM254 . Figure 5
pHM254 clone
6. Insert DNAO OO 0O restriction
enzyme pattern

1 & 3
6A pHM254 putative
clone insert DNA
Hind 111
. Insert DNA 05 5.5kb
pHM254 DNA insert
DNA 5.5kb . clone DNA
BamH I, Bgl I, EcoR I, Hind II,
Kpn I, Pst I, Pvu Il, Sal I, Sma |
- - restriction enzyme
mapping (Figure 6B).
Nucleotide sequencing
Figure 10. Immunoblot analysis of whole cell pHM254  exonucleaselll  serial deletion
lysates using anti—24 kDa hemin—binding pUC18 vector cloning ,
protein antibody. E. coli cells were transformed sequencing

with pET11 and grown to a mid—log phase in
the presence of IPTG. Whole cell lysates were
prepared and subjected to SDS—PAGE and 7. Southern hybridization
electroblotting onto Immobilon P. 1, P. gingi —
valis 381; 2, pET11 vector; 3, constructed DNA.
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—Abstract—

Characterization of the
Gene for the Hemin—Binding
Protein from Porphyromonas

Gingivalis

Sung—Jo Kim
Department of Periodontology, College of
Dentistry, Pusan National University

Porphyromonas gingivalis, a Gram nega—
tive, anaerobic, asaccharolytic rod, is one of
the most frequently implicated pathogens in
human periodontal disease and has a
requirement for hemin for growth. A 30
kDa (heated 24 kDa) hemin—binding pro—
tein whose expression is both hemin and
iron regulated has recently been purified
and characterized in this oral pathogen. This
study has identified a hemin—binding P.
gingivalis protein by expression of aP. gin —
givalis genomic library in Escherichia coli, a
bacterium which does not require or trans—
port exogenous hemin. A library of genomic
DNA fragments from P. gingivalis was con—
structed in plasmid pUC18, transformed
into Escherichia coli strain DH5a, and
screened for recombinant clones with
hemin—binding activity by plating onto
hemin—containing agar. Of approximately
10,000 recombinant E. coli colonies
screened on LB—amp—hemin agar, 10
exhibited a clearly pigmented phenotype.
Each clone contained various insert DNA.
The Hind 11l fragment transferred to the T7

RNA polymerase/promoter expression
vector system produced a sligltly smaller
(21 kDa) protein, a precursor form,
immunoreactive to the antibody against the
24 kDa protein, suggesting that the cloned
DNA fragment probably carried an entire
gene for the 24 kDa hemin—binding protein.

Key words: hemin, hemin—binding protein,
Porphyromonas gingivalis, gene cloning
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