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BACTERIAL IDENTIFICATION
WITH RANDOM-CLONED RESTRICTION FRAGMENT OF
Porphyromonas endodontalis ATCC 35406 GENOMIC DNA

Won-Seok Um, Yoon-Soo Han
Department of Conservative Dentistry, College of Dentistry, Seoul National University

Porphyromonas endodontalis is a black-pigmented anaerobic Gram negative rod which
is associated with endodontal infections. It has been isolated from infected dental root
canals and submucous ahscesses of endodontal origin. DNA probe is an available alternative,
offering the direct detection of a specific microorganism. Nucleic-acid probes can be off
different types > whole different  whole-genomic, cloned or oligonucleotide probes. Whole-
genomic probes are the most sensitive because the entire genome is used for possible
hybridization sites. However, as genetically similar species of bacteria are likely to be present
in specimences, cross-reactions need to be considered. Cloned probes are isolated sequences
of DNA that do not show cross-reactivity and are produced in quantity by cloning in a
plasmid vector. Cloned probes can approach the sensitivity found with whole-genomic probes
while avoiding known cross-reacting species. Porphyromonas endodontalis ATCC 35406 (se-
rotype O.K,) was selected in this experiment to develop specific cloned DNA probes. EcoR T -
digested genomic DNA fragments of P. endodontalis ATCC 35406 were cloned into pUC18
plasmid vector. From the E. coli transformed with the recombinant plasmid 4 clones were
selected to be tested as specific DNA probes. Restriction-digested whole-genomic DNAs
prepared from P. gingivalis 38(serotype a), W50(serotype b), A7A1-28(serotype ¢), P. inter-
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media 9336(serotype b), G8-9K-3(serotype ¢), P. endodontalis ATCC 35406(serotype O.K,),
A. a Y4(serotype b), 75(serotype a), 67(serotype c), were each seperated on agarose gel
electrophoresis, blotted on nylon membranes, and were hybridized with digoxigenin-dUTP

labeled probe. The results were as follows .

1. Three clones of 1.6kb(probe ¢), 1.6kb{probe f), and 0.9kb(probe %) in size, were obtained.
These clones were identified to be a part of the genomic DNA of P. endodontalis ATCC
35406 judging from their specific hybridization to the genomic DNA fragments of their

own size on Southern blot.

ATA1-28, P. intermedia G89K-3.

key words . cloned DNA probe, hybridization, whole-genome DNA, restriction enzyme, P.

endodontalis ATCC 35406

. The clones of 4.9kb(probe i) was identified to be a part of the genomic DNA of P.
endodontalis ATCC 35406, but not to specific for itself. It was hybridized to P. gingivalis
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Table 1. Bacterial strains used in this study.
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broth(DIFCO Laboratories,
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Whole-genome DNA+=
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- Strain Source/Reference Serotype
Porphyromonas gingivalis
381 Forsytu a
W 50 ND* b
ATA1-28 SUNYab
Prevolella intermedia
9336 NCTC b
G8-9K-3 SUNYab C
Porphyronionas endodontalis
35406 ATCC Ok
Actinobacillus actinomycetenicromitance
Y4 Forsytu b
75 SUNYab a
67 SUNYab C

*ND I not determined
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media G8-9K-39}% hybridization signal$ “t
gk (28 2 € & 2)

Figure 1. The restriction endonuclease pat-
tern. Lanes © 1. A DNA m. w. mar-
ker : 2. P. gingivalis 381 3. P. gi-
ngivalis W50 © 4. P. gingivalis ATA1
—28 1 5. P. intermedia 9336 . 6. P.
intermedia G8—9K—3 7. P. endo-
dontalis 35406 ° 8. A. a Y. 9. A «a
751 10. A. a 67.

PstI EcoRI Pstl Pstl EcoR1 Pstl PstI EcoR1 Pstl PstI EcoRI Pstl
12345678910 123456780910 12345678910

1.6kb

00K >

Figure 2. Southern hybridization of the probe e(1.6kb), probe f(1.6kb), probe k(0.9kb),
and probe ;(4.9kb) to EcoR I digests of DNAs from Porphyromonas endodontalis
ATCC 35406. Lanes * 1.1 DNA m. w. marker : 2. P. gingivalis 381 * 3. P. gingivalis
W50 . 4. P. gingivalis ATAL-28 . 5. P. intermedia 9336 . 6. P. intermedia (G8-9K-
3. 7. P. endodontalis 35406 : 8. A. a Y4:9. A a 75 10. A « 67.
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Table 2. Hybridization s1gndl on Southern blot of restriction-digested genomic DNA

Hybridization bnad (estimated molecular size)

Bacterial strain(serotype) R.E.* Probe e Probe f Probe h Probe i
(1.6kb) (1.6kb) (0.9kb) (4.9kb)
P. gingivalis 381(a) Pst [ - - - -
P. gingivalis W 50(b) Pst 1 - - - -
P. gingivalis A7A1-28(c) Pst 1 — - - 6.2kb
P. intermedia 9336(b) EcoR 1 — - - 7.1kb
P. intermedia G8-9K-3(¢c) EcR I - - - 7.1, 4.4kb
P. endodontalis 35406(0,K1)  EcoR 1 1.6kb 1.6kb 0.9kb 4.9kb
A. a Y4(b) Pst | - - - -
A a 75(a) Pst I - - - -
A a 67(c) Pst I - - - -
*Restriction enzyme
vV, & 9 1ot HEHGgERHes o 28 78 HEY
Ak Birgk wp gl
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