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GENOTYPING OF STREPTOCOCCUS MUTANS USING AP-PCR
IN CHILDREN WITH RAMPANT CARIES

Myungjo Jang, Shin Kim

Department of Pediatric Dentistry, College of Dentistry, Pusan National University

For the purpose of evaluating the appropriateness of AP-PCR as a facile, rapid and repro-
ducible method for genotyping Streptococcus mutans, and selecting the discriminant primer
for it, a DNA fingerprinting was performed on the microorganisms isolated from caries-
free children and children with rampant caries, respectively. In the course of selecting
appropriate primer for S. mufans genotyping, we chose S2 primer from 6 different primers
which shows highest resolution on the agarose gel as well. Nineteen kinds of fingerprint
patterns were observed in caries-free children and children with rampant caries which
were produced by combination of 7 different fragments. Interestingly, the number of types
observed in caries-free children was greater than that in children with rampant caries.
And we observed Type 2 was predominant in children with rampant caries (about 80 %)
and relatively even distribution of each types in caries-free children. Furthermore, it was
appeared that the major types in normal control were not or rarely found in children
with rampant caries. In conclusion, we could establish simple, rapid and highly reproducible
AP-PCR method for genotyping S. mutans. We also found differences in distribution of
S. mutans between normal and patient, which suggested that cariogenicity is also dependent

on qualitative aspects which is caused by the difference in genotypes of S. mutans in oral
cavity.
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2. S.mutans2| AME4HHQF

S. mutans®] JHuSFS YME, MS
(Mitis salivarius) agar (Difco B 298) ¢ 0.2
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BV ¢ AR 97] 98k S1.(10
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1/10 ionic strength®] leading ion buffer®
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4587 4AT AY3A BulE ANdsgn.
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2/ ¥ DNA bandE& 7HN3sH7 93to
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Gel& 10 % alcohol2 5 ¥7F A &%, 0.0034
M9 potassium dichromate$: 0.0032 M¢] 2
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E£A43A.
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Fig. 1 DNA fingerprint patterns produced by AP-PCR using T7 primer in S. mutans isolates
from Sample 1. PCR products were analyzed on 2% agarose gel.

Fig. 2 Polyacrylamide gel electrophoresis of AP-PCR fingerprints in S. mutans isolates from
Sample 1. AP-PCR was performed using T7 (Pannel A) or T3 (Pannel B) primers.
Each lanes in pannel A is same colonies with lanes in pannel B.

U--

Fig. 3. Analysis of AP-PCR products in 3 different S. mutans isolates from sample 1. Ampli-
fied products by primer S1{Lanes A), S2(Lanes B) and S1/52 pairwise(Lanes C) were
analyzed on 2% agarose gel against molecular weight marker (Lane S).
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Fig. 4 Schematic diagram representing 3 % agarose gel electrophoresis patterns of S. mu-
tans DNA fingerprints by AP-PCR. Numbers on each lane denote type number.
Molecular weight of fragments were calculated against DNA standard marker (Lane

S).
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3. S2 primer0il 2|8t AP-PCR
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RO BZ polyacrylamide gelS AHEE B+
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1 (0, I, V), Type 2 (VD), Type 3 (1, 1I,
V, VD, Type 4 (I, II, V, VI, VID, Type
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(II, VD, Type 10 (1, II, III, V), Type 11
(I, II, VD), Type 12 (I, II), Type 13 (),
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Fig. 5 Comparison of DNA fingerprint patterns between S. mutans isolates from normal
child (Sample 3, pannel A) and patient (Sample 1, pannel B). Those DNA fingerprints
were produced by AP-PCR using S2 primer and analyzed on 3% agarose gel.

Table 1. Distribution of S. mutans subtypes by AP-PCR in normal children and children

with rampant caries (%)

Children with rampant caries Control
Sample 1 (38%) rSample 2 (22*) | Sample 3 (38%) ISample 4 (319
Type 1 370
Type 2 76.4 82.0 8.0 323
Type 3 52 3.2
Type 4 45 2.6
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Type 5 10.5

Type 6 2.6

Type 7 2.6

Type 8 2.6

Type 9 8.0

Type 10 2.6

Type 11 8.0

Type 12 2.6 3.2

Type 13 4.5 2.6

Type 14 13.2 2.6 16.1

Type 15 2.6 16.1

Type 16 2.6

Type 17 2.6 45

Type 18 2.6 45 194

Type 19 2.6 9.7
Total 100.0 100.0 100.0 100.0

*

number of S. mutans isolates from each individual

Table 2. Distribution of amplified fragments in patients and normal children (%)

Sample Caries children Control
Fragment Sample 1 Sample 2 Sample 3 Sample 4

I 2.2 74 25.0 12.3

il 0.0 3.7 29.9 35

I 2.2 3.7 2.9 10.5

\'} 15.2 0.0 0.9 15.8

v 0.0 3.7 26.9 8.8

VI 78.2 77.8 144 473

Vi 2.2 3.7 0.0 1.8
V. L ok Ze S. mutans 2 LAY ATE 8 §
gele 29Ad AgoEs O JYPAEE o]
Hob¢-AF L ¥E ARAIJNE FaF Ate] ol ) AR HE Ao 2 delA .
Alell o, ol FE AFFFY ZgAe] e X olg-2e] &Ado] Mol FFHQl
YT o= Holol npgEi}, ofo) WS A A 93 AARIGE ASAHAY FEE
MAAG 2 FAE 7H48E) deaMs, 9 AHES] 2 a7t vk AZHE Aok 9,
HES dgdeE & 712y qurE Hoag I RS P B A B B B P S R R |
A 4T HF Aol AEHew A o IAHez ATlA S FHW &
e WS W ste Alo] A9 FA o, 7dol 2HNE B, BEHE FFS A
AL A Xo}e-2Fe] wAEH g2l ke TFe #Ho| steskA B Aotk 1
FIEE 4 EE WAEY] 9 weke ® sty 280 & FF9 ¥ FF7t
gl Q77 ol AYPHIL U}, xop9-4 TEHEGH, o] Ao th¥str] g W
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Ao d&o] a7E Zloin, HAH 299
A9 HS A2 ALY JHsEA
2 Aot} ol AHME S. mutans strain
b 22 clonal line 7+9] XefdiAds 2 94
WA FY Zolg HmEBEAsol i}, El:
54 clonal line® B33 gle Aol £49)
Azt E&Ad sigo] bsstA 2 Aol
Yol7bA QI Ao 2 P SAHATY 55
AEgACIBE BE AN, Ao
S 7Y 283 HFE JHAEA 94
gAHo] ¥e FF5 AF ¢ (pre-emptive co-
k)i s

WHo g NETS "e
t& B-2hdth, el nosocomial bacte-
riadll B3t S. mutans 9 subtypingS 3+
=L BluAd 22 Holglo o 203ANH
T3P E B3 A7t A3E wa, o
Foke] Aol F4F8HA 7)ol HgPo 2 H
FEHoZ U AHEHoz F2d ATEo|
g ola o] Zo] AX3] WA IYt. Ca-
riogenic Streptococci®] mutantEL E3tn
characterizationdt4 €l w2}, colonizations}
virulence®l T3 EA S B4l AEHY
emes®olel gk nAA FATH WL
1970 el EHA Recombinant DNA metho-
dologyE BIZ3§ ¥Af-2 8t 1 Aa]E o
Foloptt AT, F}e A A4
23 94Ee F Aoz AAYUY BL Strep-
tococcal geneE< WA O 2 cloningS A 83t1
58 971X4Ge] ARHYL, AT §3
Aol 54 genetic lesiong TS0l EFo =
cloned gene?] defective copyE ©]-€3t9 mu-
tant strainS°o] YESHT. 181 animal
model A 123 mutantSS A7) o2 X
Aohg-AFe] HE, BERHAEH A}
MAS =eurl Algeta gtk E dTx
AAZF BT S. mutans®] §HAF o] than
ofol o) Xo}¢2e] st gE Rolah=
7H33tel, ©ol& 45387 st S. mutanso)

el
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FAAE S deEAE A& R3S &
UE WS dEe AL ¥ 3kg.
A B A= g EA3HE Strepto-
cocct®] FFE DNA fingerprinting (F-34}A)
THEAY), £& DNA profilingelgt 32+
AT7IEE AHSEY EFE 2712 g
o] Fotol] A3t 7l&e] wHA WAL HdH
ASE A% =724 B o}, Az ge-
nome A7 EFAZ g F-AHQA 29,
A2ERAE H 23 dIBAFEAE AT HAA}
T ATz w$ F83% JA dF5Ho)
HATP, 28y AA FF71zHEe HelstE
Algd] &3] HEHo ¢td AFHA Fopd
3H& 4% (Restriction Fragment Length Poly-
morphism, RFLP technique) & $J3ix= F
438 20—100 ng ©]”42] undegraded DNA7}
gastda. 28u dye o] R 9o
DNAZ} A= g ¥ ¢ °d& a771¥g e
A= Algrt dasdid, olyd AL,
DNAE %3F3l= PCR (Polymerase Chain
Reaction) technique & 7 2@ DNAJ
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