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Porphyromonas gingivalis, Prevotella in-

termedia, Z18)3l Prevotella nigrescenss X3t
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£ gg3A= Eala, siderophore® AJAd5H4
©1 hemin o]&do = HiE FFU2 24 hemin
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% phosphate-buffered saline (PBS, pH 7.2)
o2 33 AHd ¥ 7 2 mMe| phenyl-
methylsulfonyl fluoride (PMSF), Na-P-Tosyl-
I-lysine chloromethyl ketone (TLCK), 1&]aL
benzamidineS ¥3}slal = PBSell AR ALY
1 % sonicator®= AIPEE Rfstar, A4 (10,000
x g, 30 min) ¥ 3% (200,000 x g, 2 hr) ¥4
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3. H4E Y

Kennel #Holt™ ol ]3] ¥&¥ bicinchoninic
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in—associated peroxidase activitys Z73s}7]
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IAZE A 27l A dads 8Es9ity. 1§
Centricon-10 microconcentrator (10,000 mo-
lecular weight cutoff: Amicon Div., Beverly,
MA) = &S 520l el dide] =k
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6. N—terminal Of0|:= NS HTY
SrEE S SDS-PAGE - Polyvinylidine

difluoride (PVDEF) membrane (ProBlot, Applied
Biosystems, Foster City, CA)ell transfers}i
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Figure 1. SDS-PAGE of cell envelopes from A. gingivalis (A), P. intermedia (B), and P. ni-
grescens (C). Lane 1, M.W. standards; Lane 2 and 3, unheated samples; Lane 4 and 5,
samples heated at 100C for 5 min; Lane 2 and 4, cells grown in 7.7¢M hemin; Lanes 3

and 5, cells grown without hemin (passage 5).

) Amido black®Z @A T o =g e}
e, Applied Biosystems Model 177A
gas-liquid phase sequanator (coupled to an
on-line HPLC model 120A analyzer)E ©]€3]
o] N-terminal o=t 9L A3}

7. Cyanogen bromide digestion

P. gingivalis®] 24 kDa hemin 2% w2
(A3} #32)E N-terminus’} 4151 cyanogen
bromide (CNBr)= Hdgt $ oln|il AES 2
et 7HFs] 2AUlehH, acetone o HHAZ]
24 kDa T2 70% formic acidell ¥ CNBr
S TRl Aol 16AIRE WEAIE 0 Nost
SpeedVac SC 100 (Savant)S o]&slo] HAzxs}
At

m 3
7} ANGE 2 RO 7T uMe)
hemin® E3le] W} 299} heming

eming 24
71 7% (passage b)ollxe] vl wi=eo] Fxs}
T W AR (Figure 1). 212U pas-
sage 59| P. gingivalisellA 2F 24 kDa (unheated

Figure 2. Coomassie Brilliant blue stained (A)

30 kDa), Z12]al passage 5] P. intermedia}
P. nigrescensoll’i= 2F 50 kDa2] whilzd wh=7}
Axs] Zstele] HAESt (Figure 1). LDS-
PAGE gelS TMBZ= S48t A7}, passage 59

lkDa|

a7
66

45

31

21

14

. 3

and tetramethylbenzidine (TMBZ) stained
(B) LDS-PAGE of cell envelopes from A.
gingivalis. Protein (70uxg) was applied to
each lane following incubation with hemin.
Lane 1, low M.W. standards; Lane 2, cells
grownin7.7¢M hemin; Lane 3, passage 5.
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Figure 3. SDS-PAGE anal?sis of the purification of putative hemin—binding proteins from A.

gingivalis (A), P. intermedia (B),

and P. nigrescens (C).

Lane 1, M.W. standards; Lane 2,

cell envelope fraction; Lane 3, 1% CHAPS-soluble fraction of P. gingivalis; Lane 4, iso—
lation of 30 kDa protein of A. gingivalis; Lane 5, 100C heated isolation 30 kDa protein of
P. gingivalis; Lane 6, purified putative hemin—binding protein proteins.

(A) (B) (©)

1 2 3 1 2 3 1 2 3
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Figure 4. Electrophoretic mobility of putative hemin—binding proteins from AP. gingivalis (A), P.

intermedia (B),

and P. nigrescens (C) in the presence and absence of reducing agent,

2—-mercaptoethanol. Lane 1, M.W. standards; Lane 2, sample with treatment buffer contain—
ing 2—-mercaptoethanol; Lane 3, sample without 2—mercaptoethanol.

P. gingivalis AEZZ 30 kDol hem-

in—associated peroxidase activityE HITk
(Figure 2).

Passage 59 P. gingivalisolXl °F 24 kDa
(unheated 30 kDa) hemin 23 thild, —12]a
passage b9 P. intermedia®} P. nigrescens®l
A 9F 50 kDa®] hemin 2% 54 WS 7}
Z) Eeleldrt. Eel whilEe ofele] whuldo
L HHA] o] wies Adso]  dSltt
(Figure 3). #&j® Z7to] whilde Szl

&1

2'-mercaptoethanol 2] &4 -2} AJagle] 5L
3 A7)9% IS 1A (Figure 4).

P. gingivalis®] 24 kDa hemin 23 ghaizle
CNBrz 23t Au} H4 371¢] whid wi= (12
kDa, 17 kDa, Z18]aL 20 kDa)7} g1 |lom,
o5 Wi=o] Ui op|uAk Aol 3 1 (A)el] A
%o} 9t} P intermedia®t P. nigrescensoix
o] ¢ 50 kDa hemin 23 4 whlde] N-ter-
minal opxAF HEe E 1 (B)S} (Ol AX
o] 9l
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Table 1. N-terminal amino acid seguence anaysis of putative hemin-binding proteins from A.
gingivalis (A), P. intermedia (B), and P. nigrescens (C)

A
Fragments Amino acid sequence
20 kDa DQATSVPTDG(X)Y (X)TVD(X)KLGRITVK
17 kDa GPDG(H)ZMEYEE
12 kDa EYEEQGFSEVITGKKNAQGFAA(X) G(X)LEF(S)

*(X), unknown: ( ), assume to be correct amino acid.

(B)
Fragment Amino acid sequence
50 kDa SIITDVYAREVLDSRG
©)
Fragment Amino acid sequence
50 kDa MEVLKIMESLEQKHP
V. 8& 9 a4 = iR AT 5 Qry B3 2 AqelMe
passage 52| P. gingivalis®] 30 kD AJ3£q} )
HAA S &5 W S0 AAlelar B Aol X hemin—associated peroxidase activity=
e w351 98l TS oJokael ARG 5w G185}, o= P. gingivalis®] 3% 30 kD Al
HH g5ap] 98k ko] s b= FiE g 3k ghilFo] hemin Agel] AAA o= 7lodks
5 7IHES Afekal gtk & 495 hemin o oJu]gitt,
A& 2 AFERE TRl P gingivalis, 2 Alx] Feld P gingivalis®] 24 kDa

P. intermedia, 718)3l P. nigrescens® hemin
Azt Azt il o] EAS vl #4817 ffslr
At

1 A7RlA1= hemine] 124 AJEIR] passage
5] P. gingivalis®lI~l ¢ 24 kDa (unheated 30
kDa), 183l passage 59| P. intermedia%} P.
nigrescensAlAli= ©F 50 kDa2] ©d w=rt &
A8 skl wEHtt Smalley 503
Bramanti®} Holt™ = 28 2543 wel #5
A2l hemin 24 A9 th¥Ao] hemin 2
WE 2] A3RE S 7 eS Hugh
t}. ol P. gingivalisolX 24 kDa (unheated
30 kDa) hemin =& ©d —12]3 P inter-
media®t P. nigrescensl’42] 50 kDa hemin %

A e o) wele) hemin Agel woldt

F

xh
30 S

jur
-

(unheated 30 kDa) hemin 23 thild, —12]a
P. intermedia®} P. nigrescens®] 50 kDa hem-
in 2% F4 WA electrophoretic mobility
= AR 2 -mercaptoethanol®] &4 F-57<)
Qe W] %k v, of= o] whilde] disulfide
bond7} EABHA e85 Hofwrt,

N-terminal P4t AES GenBank AF&9]
Al A%k Aol oJshi, P intermedia®l 50
kDa hemin A% 4 @& Streptococcus
intermedius®] Enolase$} oAb Aol %]
3o, P gingivalis®] 24 kDa hemin 2%
oAyl Poonigrescens®] 50 kDa hemin 2%

g wRe 712 nag s FEYE 2

.
2 A7, hemin oEAS 2= A543 Fa
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wWolit5=2l P. gingivalis, P. intermedia, ~1#]al
P. nigrescensoA¢] hemin FZ A)X= thaz

2, hemin 2%l #ofste] o] wollA9] hem-
in g5l Fa3 qSh= slow 45T T
A& FRlete] witelalal 2R SA4S Bl 4
gk Hxo] Bas At &% o] whildo] gk
Ho}p Aegls A7t FdEolol & Flo® Al
+ Hio|t,

v. dE

B 9= hemin 9488 2=
Q1421 P. gingivalis, P. intermedia, ~12]al
P. nigrescens®| hemin A% Al¥u} whado] &
& v A el FEEITE 2 AFellA
© hemine] 312 JElQ] passage 5] P. gin-
givalisolA F 24 kDa (unheated 30 kDa), —L
23l passage 59 P intermedia®} P. ni-
grescenseA = 2k 50 kDa®] hemin 248 A|¥x=t
chiglo] gRIE1om, o]5E hemin Aol #]
Sh= Aow FAEC P gingivalise] 30 kD Al
zuF chlAof| A= hemin-associated peroxidase
activity7} 1=t} N-terminal o=t AE
S A% Ayl oJshi, P intermedia®l 50
kDa hemin A% 4 @& Streptococcus
intermedius®] Enolase$} oAb Ago] %]
3o, P gingivalis®] 24 kDa hemin 2%
oAyl Ponigrescens®] 50 kDa hemin 2%
LR e I A2 B L R A S R
AeFE A= whids FAET
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—Abstract-

Isolation and Partial Characterization of Hemin—binding
Cell Envelope Proteins from Porphyromonas gingivalis,
Prevotella intermedia, and Prevotella nigrescens

Sung-Jo Kim

Department of Periodontology, School of Dentistry, Pusan National University

The results of this study confirm that the availability of hemin influences the expression of
selected membrane proteins of Porphyromonas gingivalis, Prevotella intermedia, and
Prevotella nigrescens. A 30 kDa (heated 24 kDa) hemin-binding protein whose expression is
hemin regulated was identified and purified in P. gingivalis. A strong hemin-binding function
was found by LDS-PAGE and TMBZ staining when P. gingivalis cells were grown under hem-
in-limited conditions. A 50 kDa cell envelope associated protein, whose expression is hemin
regulated, is considered to be a putative hemin binding protein from P. intermedia and P. ni-
grescens, respectively. N-terminal amino acid sequence analysis of CNBr-digested 24 kDa
hemin binding protein from P. gingivalis revealed that this protein belongs to a new, so far
undescribed hemin-binding class of proteins. N-terminal amino acid sequence of a 50 kDa pu-
tative hemin binding protein from P. intermedia was identical with Enolase from Streptococcus
intermedia. Work is in progress to further characterize the molecular structure of these

proteins.

Key words : Hemin, Cell envelope proteins, Porphyromonas gingivalis, Prevotella intermedia, Prevotella
nigrescens
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