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Application of random amplification DNA fingerprinting for identification of
bacteria isolated from bovine mastitis
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Table 1 The RAPD reaction buffer

Reagents Final concentration
DNA 15~40ng
primer 20pmol
Taq polymerase 1U
dNTPs 250mM (each)
MgCl- 3mM

MgCl: free PCR buffer 25 ul

Table 2 DNA amplification program

Cycles Temperature/min
1 94C/bmin — 35C/5min  — 727C/5min
|
35 94C/15min — 35C/15min — 72C/15min
!
1 72°C/10min

Total time . 182.5min
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Table 3 Amplified DNA fragment profiles using RAPD assay of Streptococcus and Enterococcus species isolated from bovine mastitic milk

DNA fragment size (bp)
Organisms No. of strains \rlb‘bby\r,\,é\ \\,\‘/b \9\?0 ogooo %@ %\i"’ (\%q’ (\‘\)Q ;go“‘ cg? <,3\X %"9 @-?3 ga‘b @9 og\b‘ a}‘)’ \jo% XQ\/
S. uberis 130 ® o ® ® o
S. dysgalactiae 72 ® o o
S. bovis 41 ® ®
S. agalactiae 2 o ® 0 o ®
A.viridans 38 o 0 o
E. faecalis 8 o ® O
E. durans 2 { [ o
E. faecium 3 ® O o

Table 4 Ampiified DNA fragment profiles using RAPD assay of Staphylococcus species isolated from bovine mastitic milk

DNA fragment size (bp)
Organisms No. of strains \ff\(’(ﬁo\y%go @\9\/{\%\99@0"00@(\%%/\%00(\@ & & @?‘é\\’%@ %‘b"’@% D qgc(u\ qjg)q{}% \,"g\ P
S. aureus 162 o ® o ®
S. chromogenes 15 o e o o ®
S. epidermidis 6 ® o o ® o
S. haemolyticus 2 o ® o o
S. kloosii 4 o oo ® ®
S. lentus 3 o o O
S. simulans 8 ® ® o o ®
S. hyicus 7 o L o
S. xylosus 8 o { ® o

Coaglase Negative Staphylococci (CNS)

Table 5 Amplified DNA frégment profiles using RAPD assay of coli-forms isolated from bovine mastitic milk

DNA fragment size (bp)

. . S I ]
Organisms No. of strains q‘)’ab’ @CO \?9 \/\4,3 \/\@’ \Q(\x QO?J o}?’ qgo\’ %Q\’ @33 @)Q %b(;\ %\(\ bio%
Escherichia coli 126 ® ® o @
Citrobacter freundii 2 o0 ® o
Klebsiella oxtoca 7 o o
Klebsiella pneumoniae 7 ® o
Serratia liguefaciens 3 @ o ®
Enterobacter cloacae 2 ] o
Proteus penneri 2 ® o e 6 9 ®
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Streptococcus and Enterococcus species
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+ l - + | - -+ | - + | -
720 485 639 684 374 684+312 458 420+153
Streptococcus || Enterococcus S. S. Aerococcus S. E. E.
agalactiae Jaecium uberis bovis viridans || dysgalactiae || durans faecalis

Figure 1 Differentiation of Streptococcus and Enterococcus species using RAPD
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Figure 2 Differentiation of Staphylococcus species using RAPD
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Figure 3 Differentiation of coli-forms using RAPD

Bull. Natl. Inst. Anim. Health No. 108, 1-7 March 2002)
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ERRETH - 72168k D VT, RAPDIEC X 5 Fa %17 Table 7 The result by RAPD assay of the 16
.1 - < . 1 s Streptococcus isolates in which unidentified in
2728 T A, AKRDS. uberis, 3¥kA Streptococcus the API20 Strep system
dysgalactiae, 1¥kA%Aerococcus viridans & HEE S -
7, JE)SHKIRAPDHEC & o THRERETH - 72 Organism No. of strains
(E7Do S. uberis 4
S. dysgalactiae 3

Table 6 Comparison of two methods for species A. viridans 1

identification of Streptococcus isolates Unidentified 8

RAPD API 20 STREP

S. uberis 52 51 4. FAFEAR b HLUBEOLES

S. dysgalactiae 30 30 RAPDEHEPH SN TWAIBRES v Mok AR
S. bovis 11 11 FRIZEY 522 b2 B L7z, RAPDIEIZ & BEEIC
A. viridans 6 6 POBHEFERDO TR ME, 1AL -0451ME, B5E
E. faecalis 1 1 Xy MIXAFBEIZHEL, 160 ~600 B EAl

Holz (K8). 772 LRAPDIEIC X 2 WHFE % £
THEOE, Fry A= —, @B a—y

Table 8 Cost comparison of RAPD and Rapid Identification Systems

Rapid Identification Systems (yen)

RAPD (yen)
Coli-forms Staphylococcus species Streptococcus species
TBE buffer 19 ID-test - EB-20 540  N-ID-test + SP-18 592 API 20 STREP 1040
Molecular marker 42 Reagents 70  Reagents 70 Reagents 22
Primer 15
Taq polymerase 120
Insta-Gene 60
Agarose gel 35
Polaroid film 125
Disposables/misc 35
451 610 662 1062
RAPD Rapid Identification Systems
Blood Agar DHL Agar Blood Agar
Cloning Cloning Cloning
Gram staining Gram staining Gram staining + Biochemical tests
l Gram positive coccus l Gram negative bacillus l (18~48 hr)
Isolation of DNA Isolation of DNA Pre-culture
l (1~2 hr) l
RAPD RAPD (18~48 hr)
(primer:0EP-04) (primer:AP-45)
l (3.5hr) l ID-test-EB-20 API 20 STREP
Electrophoresis and data analysis N-IDtest SP-18
4hr
(3.5~5hr) (18~20 hr) or
Staphylococcus spp. Coliforms 24 hr
Streptococcus spp.
Enterococcus spp.
Aerococcus viridans identification identification

Figure 4 Identification method by the RAPD and Rapid Identification System
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Summary

Application of random amplification DNA fingerprinting for identification of
bacteria isolated from bovine mastitis

Ken KATSUDA", Masashi EGUCHI?, Takamitsu TSUBOI®, Takashi YokoyaMa® Kei NISHIMORI,
TIkuo UcHIDA”, Kiyoshi TANAKA® Tomoko NISHIMORI® & Kunitoshi IMAI"

A polymerase chain reaction-based DNA fingerprinting system for species identification of bacteria isolated
from mastitic milk was developed using random amplified polymorphic DNA. A total of 662 isolates belonging to
coliforms, Staphylococcus, Streptococcus, and Enterococcus species were used to develop the system. It is apparent
from the present study that primer OEP-04 generated DNA fragments that can be used for differentiation and
identification of members of the genera Staphylococcus, Streptococcus and Enterococcus species. The RAPD analysis
of coliforms species using primer AP-45 has shown promising results for differentiation and identification of those
bacteria. This technique is cost effective, simple to perform and may be adopted as a fast and easy identification
technique by other laboratories involved in diagnosis of mastitis pathogens when a dedicated analysis software is

developed in the future.

DhSIFRTTEAss  $5108%, 17 (EEI44E3 A)


http://www.tcpdf.org

