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—— Abstract

EVALUATING TWO METHODS FOR FINGERPRINTING GENOMES FOR
STREPTOCOCCUS MUTANS IN CHILDREN:A COMPARISON WITH
AP-PCR AND SOUTHERN BLOT RFLP

Tae-sung Jeong, D.D.S., M.S.D., Shin Kim, D.D.S., M.S.D., Ph.D.

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

The arbitrary primer polymerase chain reaction(AP-PCR) and Southern blot restriction
fragment length polymorphism(RFLP) were used to genotype the cariogenic pathogen S.
mutans in children, Following the morphologic chracteristics of colony on selective medium
for §. mutans, total genomic DNA from 155 strains was extracted by conventional methods.
Among 155 strains, 143 strains (92.3%) were confirmed . mutans by PCR with dexA gene
and 114 strains were used in this study.

Three random sequence 10-base oligonucleotide primers were chosen for AP-PCR. The
amplified DNA products were separated electrophoretically in a 2% agarose gel containing
ethidium bromide and the banding patterns were compared among different strains, For
RFLP analysis, DNA was digested with EcwRI and BamHI, separated on a 07 %
agarose gel and transferred to a nylon membrane. The membrane was probed with a pre-
viously characterised 1.6 kilobases (kb) DNA fragment cloned from g#f B gene of S. mutans.
The probe was labeled with isotope[*P-eCTP], and hybridized fragments were detected with
intensifying screen, AP-PCR produced 4-8 DNA bands in the 0.25-10 kb regions and dis-
tinguished 9, 10 or 12 genotypes, depending on the specific primer used. Southern blot RFLP
analysis revealed 2 hybridization patterns consisting of 1 DNA fragments 450, 500 bp. These
results indicate that AP-PCR is more discriminative method for genotyping of S. mutans.
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A AP-PCR71¥9] 8448 thZ vjAEE 2 £
FES v BAE A7E 274 B3 o
51)

gEbA & AToAE destaAe A&sHA &
TE FAT 7 de WHeE #U4 arbitrarily
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1. jaotEel MA & X|EfaHF

£ dA7e §7A BEHA 2 AT
7HA 3-64 oj=ole] Aefjell EFE S mutansE
Wo R 48S APk AR 23 4
738 AR (dmft index) 7} 10 1) oFF 4%
I HEY $49Fo] glowA AMGEIT d2
& A2 AgH obF 4HE B A7 e
Agstget dFAEH wooden wedgeE ©] &3}
o 1A AAE &8 2 FAF JAPHAA A
HE AFHT £ G AP A7 EUE tube
o AT F ANFFLYCE AT

2. MEdH|CE

S. mutans®] A %E YA E, MS(Mitis
salivarius) agar °l 20% sucrose®} 0.2 unit/mle]
bacitracing 3 7}8 mitis-salivarius-bacitracin(MSB)
A E o]&3tsth AHAY] AFFAE Vortex
test-tube mixerdll A FASS & g HEOE
B Aol AEE FA3HA =LA 37C
CO: incubator WollA] 48A17F ot vl ¥3t & A2
A 24A17F F?F vl g3 T

i FAs} Jepd 47k Agg ezl 9
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3l 1% yeast extract?} EEH Brain Heart
Infusion(BHI) agar plate o] Z}zhe) single colony &
T2g T 37°C CO: incubator WollA] 48A17F &<t
Hjoksiih o5 wldR 4] 45 5% sucrose
7} &-5-¥ BHI brothel] 37°C CO: incubator W oflA]
24N 7F ¢t W3 3 DNAR-2Y) A3 ith

3. Genomic DNAS| £42|

BHI brothol| A Wi ge #A& 227 3] 58
7} microcentrifuge(FISHER ScientificA} Model
235) ol A AR F 435S HAT lysozyme
(6 x crystallised, Seikagaku Kogyo Co, Tokyo) 05
mg/ml 2 N-acetylmuramidase(Seikagaku Kogyo
Co.) 0lmg/mliE 3t STE(10mM Tris-HCL pH
80:100mM NaCl;ImM EDTA, pH 80) buffer
100mio] &3 HAAE 37CAA 6087 viF F
AAN R3] 100mle lysis buffer(50omM KC,
10mM Tris-HCL, pH 83, gelatin 0.lmg/ml Nonidet
P-40, 045% % 80mg of proteinase K7} 714
Tween 20, 045%)9] A=} @E3t] 60CNA
6087 WHeX7) % @) 9 proteinase K 2
&3 AEEY Bas o APHEALE in-
activateA] 7] 2, 100°ColA 585 7gstdth
9} W23} =29] Pheno Chlorform Isoamylalcohol
(PCIA) & Yo & 3o 587 94 &l s}
o] 459& #52 Ethand® FAAIH. 70%
ethanol@ & W A3 F FLoA ethanolo] &
AA ALY H7A AZAA TE(10mM Tris HCI(pH
80), ImM EDTA) 504 ¢l DNAE o} -20°Cell
A BEste] Ao AHEEAT

4. Detection of S. mutans

£83] 1272-bp fragment FHE FHAL ¢ 9
= dexA DNA sequence™(GenBank accession no.
D49430)0ll A primer® SD1 ¥ SD2& Al 23t
o Agstgon zhztel @7MIe 5 -TAT
GCT GCT ATT GGA GGT TC-3 (positions
973 to 992) ¢} 5 -AAG GTT GAG CAA TTG
AAT CG-3 (positions 2225 to 2244) 3t}. PCR &
ol (204 )& 10mM Tris-HCI(pH 8.3), 50mM
KCl 15mM MgCk 200sM dNTP, 10pmol oligonu-
deotide primer 2 25U Tag DNA polymerases( Takara



Shuzo Co, Kyoto, Japan) 2.2 FAH AL ALL
35tk PCR 34 (Eppendorf 5330)-& HA 94Co
A 32-E9} initial denaturationg A8 3§ 3 95°Cl|
A 1¥7} denaturation, 55C o 4] 187} annealing,
T2CE 187} extension leydeE 26 cycded vlE
AEE o R 1 cyded 94C 18, 55C 1%,
72C 5822 A3t PCR AAZ A7) A2
< 10% agarose gel ‘gollA A719E F ethidium
bromideZ G438l DNA finger printing pattern<
#Z3

5. AP-PCR

A4 7Fs fAR AR 47 98] 107)9)
Q712 FAH 3029 random sequence primer
(Operon Technologies, Inc,, Alameda, CA, USA) &
Bl AdAE AX OPA-05 5 -AGG GGT CTT G-
3, OPA-06, 5 -GGT CCC TGA C-3', OPA-18,
5-AGG TGA CCG T-3 5 3%9 primer& Al
3712 3tk AP-PCR £¢ (201 )2 10 mM
Tris-HCI(pH 8.3), 50 mM KCl, 4 mM MgCk 01
mM dNTP, 10 pmol oligonucleotide primer & 25
U Tag DNA polymerases(Takara Shuzo Co,
Kyoto, Japan) 2.2 748 ZE& AHEstdch
PCR A (Eppendorf 5330)2 WA ¢4'CA 55
=9} initial denaturationd A3 T UCAA 18
7} denaturation, 36°ColA] 287} annealing, 72C 2
287t extensionS 1 cycde® 2 cyde2 A3 TR
9T 18 42°C 28, 72C 2822 30 cyced &7}
B APsichE 72ColA 1087 ¥HAIF ok PCR
AAZ A7 BE-L 20% agarose gel AollA] A7
4% ¥ ethidium bromide® 943t DNA finger
printing patterng #23ith

6. Southern Blot Analysis™

EAA= Kuramitsu 75 (State University of
New York, Buffalo) 258 |32 pTSU5 S8
2H|Ed] 8 gB FAAE AME 3 Alg
B2 EooRIF} BamHIC.E A3l 16kb 2719 &
AR Z7ZHE nick trandation® 2 [*P-aCTP]ol
3 EAAA AHE 3190 Southern blot®) 73-$-, wj
FH S mutans®] DNAE F23ld Asas
EcoRI#t BamHIC. 2 HAGd U2 1% agarose gel
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2. AP-PCR 2 Cluster Analysis
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Fig. 1. Polymerase chain reaction amplification of the
decA DNA sequence in oral isdlates of . mu-
lans,

Table 1. Identification of S. mutans among colony
on MSB agar plates

Fig. 2. Agarose gel electrophoresis of AP-PCR fin-
gerprints in . mutans isolates from children,
A Normal children B: Caries children

" DNA band 7} YEPtHIE 2).

T3 A E Yehd 23E NTSYS-pe(nu-

child No, isolated strain S. mutans(%) metical taxonomy system and multivariate analy-
1 23 21 (91.3) sis system)o) Al cluster analysisE AJ33FIL S
2 21 20 (95.2) mutans?| W FAF FEAY ZALE g
3 34 33 (97.1) phenogram$ A1 23t A7 type 1-142 & £F
4 22 20 (90.9) & 2 9om(2d 3), I = type 1, 2, 110] 7}
5 23 21 (91.3) 7} 1942 713 2o, tgo] type 12, 8, 3 &
6 32 28 (875) o7 zbzt 16, 15, 99 2 vEh e s Yo A type
Total 155 143 (92.3) 5L 15458 2K sYTHE 2).
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Fig. 3. Phenogram showing estimates of the cophenetic correlation values using the result of AP-PCR with
3 primers among 114 . mutans samples,
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Table 2. Distribution of S. mutans subtypes by AP-PCR in normal children and children with rampant caries

(%)
Type Normal children Rampant caries children
Sample 1 Sample 2 Sample 1 Sample 2 Sample 3 Sample 4

1 19(100)

2 19(100)

3 9(474)

4 5(26.3)

5 1(5.3)

6 4(210)

7 2(105)

8 15(789)

9 1(5.3)

10 1(5.3)

11 19(100)

12 16(84.2)
13 1(53)
14 2(105)

3. Southern blot RFLP

2289 genomic DNAYY labelled DNA XX|AHE
hybridization3 A3+ 18 49 AAIE vie} 2t
AAHoZ 27FA] YANA band7t FEEHRLH
A7y8 ol -2 okg7he] URMAQI zpol& <l
AR Fuch 2ok ollAlE 450 bp Fol
A band patterng Bl 7399} 500 bp F-9 el A
band7t Vet 27HAE B 4 AT

0
I-J

Iv. !
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Fig. 4. Southern blot analysis of chromosomal
DNA of §.mutans, hybridized with 16 kb
BamH1 fragment of the pTSUS gfB gene.
A Normal children B,C: Caries children

Aol¢-2 9l Held Hgd ¥FE JAHLR
)¢ 2 EA T 19553 Orand 52 FFEES 0|
2310 Xopg-2 Aol ojA wAEe] EA)7t B
2L YRl ol 1950dT) ARG ST S
294 H#O 2 Lactobacilus7t A 5o g0}

of 3 AokeHol Gt ALE ohFAME
type 13 2 ¥ SF% 2AAYCH, thiyg Ao
$4€ 7M. OFEAME type 112 ASI3HE 314
o 12 7P AR 47 11692 T
E2 vehyt
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T}? ol 8. gumus(serotype a), S, ratus(serotype b)
S. mutans(serotype ce and f), S. sobrinus(serotype d
and g) 2 S downa(serotype h)E HEHT} S mu-
s XA oF WY 7 2 HIA 94
2 el oS dod F ggo] By
o] QAP o}Fo] Aol AP LABA Tl
© W4 2 AEHATL QIS HUET Qo
metx 2 AFME A9 $A4ELL g
02 FHBY0] L ok A3 oS AA
T $-2o] Qls A% ol 2 AAY 49
5 2N FF7F £EEHA T AL A
A 7 AN AZ = AE FF (mini-
mum concentration) o] &R £3 A9 2 uj
¥z MELR 713 e FAEA £
b 7198 £ Ao 23y Y AFEe
Strepto-coccus®] A $-e EAYH7|AZ A A
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40 o ¥ & & Q.

T3 EA st AdFANA S mutans®) F7
= fg A WHEC] Al AU AAo| B
/& 8 ot Aol g dAo] gl o
g SAE FE317] Y3t PCR7IYel #23}
ok PCRE el 9|8 DNA o]Zuhad el HAl (de-
naturation), HA ¥ DNA ©UdYA5 primerd] 2
3 Annealing), Tag DNA polymeraseol] 23 A2
<+ DNA7VEe] @4 (Extension) 9] 949 Al A
o] & cyced ©1ETh ¥ cyded DNA HHL uj
F7} 51 o]E2 A8 DNAY 37 the PCR9
7142 243} oW PCR primer= U802
olm] U3 & DNA H7INEE ENE HF3
HAE At AAXE® S muans FFE 77
Wl M 29 GNEHZ dextranase S A3} =
H o= S mutans7t a3l 2 o}-9-2) 9] Fukel
A F YR ARG, B AN #5395
BAA AHEE primerZE S mutans®) SR FF
E58 #3219 dextranase gene(dmA)S 0} L34
AA BT ©]E o] &3 PCRAFAE A7|g%3t
o 4 BAME 1272 bp F9lol E4F DNA
band7} WERY S mutansQ& Lol HEE
T Aot 2 AFAME #FE wist MSB wi]
BoA e e, 47, 45
o2 3 FAYL PCR7IYLZ ¢l

i}
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AAL WA} 155 FF 3 143 75(923%)NA S, mu-
mnsdo) FAHAT T Sete] Agst € ¥
AY AATE A sieEs 943 dE3)
A 4 gt7lEe g QAL /HAE e &
AAE o] &% PCRYYPHT= & 2o AzHd
o} wetA £ Aol o] &3 PCR7IME o] &%
. mutans®] FR7VHE YBNEZNY S mutansE
A 29SS SUMIIIEA ZHEEa 413
Aole YE oA H AT F USUTh(E
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Atgell Q1A A3 Mlgo] X o4 @Az
FAH S-S AH YFH 3PS B F
B3k 42 WA 2 §EFA HollA AF3] o
Yy, gt dEFHA ATE 5 7EAY
Aol @ol o]&Ho ek 9H AFRAL
o= P AHEHE S Yoz RE &
Y8 nAEF] A 28 AJA =
AP Zol-9-2]o] R F9)9} AAsH H oA
AT A7) £ n|AE EA) #F A
A AP 55 & F Atk 2y o) g A}
W g 250 A3 $3S sk H3ol
sty FEo At AL 8o Fol WAx
U SolAd] lo] B2 EAAE TEAAL Aol
Aol Hde AF7HA gz AE5FH
probeE o|-§-8 KAAL 71U BT A&stY M3
AAE 2zt Folyo] Hojdt NEL 4F7]

gol 770 A 3t subtypings]l =YHU
t}, ol 3 SHANMN S muansE 5014, WIBEE
Fole WL E AEE FoAo] £Ztgd. me)
Al B AFAME AEAClY A, 1A
5o FAE® AP-PCR7|YE o]&3lo 7|&9 2
F9hH<] probeE ©]£3 Southemn blot RFLP$} ¥
ZENEOZH AP-PCR 7189l S mutans 57 F
57 QoM 8847 AL Fstaa
yig=

AR ALR Smutans AAT X okg-2]0] FE
98 N A (dmit index 10 ©)4}) ob% 48 &
HH o2 Aopp-AFo) gl obs 489 T
A Beg 32 gae® sk 1 43 94
Ho g AohgAFol gl obsdAe FA/MA
o] WE-&S S muans AAZKE Thro] Y3
el 9] AP-PCR DNA fingerprints pattemS W€}
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We & YATHE 2). o|H T AHL LS A7}
obg) Tl EABE S muans & FAFH A
AL FAFE AR AFEHY &, AE ok
o)A Ro] BAHE FAFL FAA SO} Ko}
46 njR= Fgo) nuE Aol FA) 7t
otk T3 wAEe FA ) Ay ohdyg §-
21g A olFoM B HANA SAG
DNA fingerprints pattern®} WepbA] 932 ARR &
3 599 AN FAS A 2 okFoA
8 typed] FAEo] Uelhdte RIe Fo]
€ Bt o) F 5 AFAME S munsE B)
A4 A e ged, dedt Aske HApge
2 53 FHAM 247 U2 7FeAel itk
T ARIY JY B A7 o)y d 8-
tans o Y3 5L dowA gene ©]-§% PCR7IW
o Yo nE un AT 5 Yok A
S8

Southern blot AF(IH4)A ZHzh 450
500 bpell A band patterne] Yeh; A2 ohE
F2 309 BFF CEAME AP-PCREAFAES
2138l phenogram NAMXE type 113 3, 4, 5, 6 £2
2 B9 2ozt et o n (T4 3), A% BE

21 A )

0.2 0,4 0.6

500 bp FYolA FYF band pattemS 1

Southern blot analysis A+ £Y3% FAFSR

F5 A9 % AP-PCRZFE phenogram 2.2
B3 £ 7R F5e AZ OE fAAEE B
ol Ao 7 vehgth weky AP-PCR 719 9
FAAE BFHL 71£9] Southem blot7]*§ ]l
gt} HE o) uf¢ sFE AMES I3

B AFN EYF NTSYS-pc programe
DNA band®] &% wa} 03 19 ZHCE da-
ta matrix® AA8L, °]8 thA BHFO] KA
Ago 2 QWA 3te EF3e ATy B4A
AE o] 2T o] BAYE o] L3t AP-
PCRZA | g #4245, OPA 5 primerg AHE-
@74 939 AR 9 B8R 9 3 &
A 2 AAge ALE ¥ F UATHIY 5).
2 97)80] 10 ¢l 7Sl DNA band pattemo]
A3 AL JehlZ, dX&0) 09 77
FE2 AY 9E 3¥Ie Jehd S 9ndith
oJete] 27}A primerd] WEHE 2L WS
288 A 7 2+ 10, 12704 FARAEE B &
F Ak B Q7NN 37HA primer® A 23
o A& 114709 hdAA e A5E ENE

Z 2 o

0.8

I

|

|

M .0 333 QU g 0N

Fig. 5. Phenogram showing estimates of the cophenetic correlation values using the result of AP-PCR with

OPA-5 primer.
a-s: experimental samples
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MAEZ F33 3 phenogram’Fol Al YA &2
09 o4 2 A AAste EFE A, agarose
gel 79 artifact'} minor band 5] %3] <3t

2 Ay, 08 FEAA FAMIE
QYL ER37IZE stHT ol Ad
o Y4ztsted mietst AP-PCRAE S mutansS A
FTAoE WA FAFE typel E RFIIAHD
g 3).

AP-PCR-2 DNA finger printingS $%} primer
o thgt A=) Zo] Y Aol 913 Southem
blot Aol H|3te] Zzbo] 7hAZ Ao} itk
I3y PCR #AYME 2&¥3le wE band
pattern®] ¥W13}7} 413}, genomic DNA, primers,
nucleotides @ MgChk9] %o 97322 AP-
PCRE o]&3 32} 2482 #HE o8 84
9 M4 3ol PR3P, Southem blot ¥
Aol 42 A hybridization pattem©] T
32 M S mutans 4-F W3 FARE &
FE B3] & & Atk AP-PCRE 48 9 Al
a3oA B AldS 28 A Ak &+ F
9] virulent H. somnus strain® ¥ o] =Yg A
Qo= Ao 9AF AP-PCR fingerprintE e
= olgd AME FF FUAN S48 Ad
o4FE 598 444 719E Ad 7HsAde 94l
Fig= i

Aokel e $2%, B4, VHE 5 W
FOEH FHHOT 24 FUF] T 2L
A0E dFE FRAARS NS BB 2
AT, ol5E OB AFHY 42 4BL A
A S L N e 7ES Bstedob
Aolth olA% A AHE HiRoz 234
o2& ofRllN Aoksq ) A e =
NdZ R ot s BARAE vle) o
Y & Y AsEE 9] 9% EoE By

g Fol g7t Aoz s

Es
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IVv.Z& &

B A7 E FXE7] obsd] A 2o}
2 dAFo 2 BAR S mutans®) FAANY S &
F3}7] 9% arbitrarily primed PCR(AP-PCR) 3
EA4AA #4838 7YY probeE of-&
Southern blot Restriction Fragment Length
Polymorphism (RFLP) #& o]838lo olge] +
7Y ol AFEtE S mutans®] DNA fingerprinting

pattern ML BE3] FAH BF AR
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