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FEERHAAEBNT - FE0EE - SR - SRS E - DUl - fiRGEFEZ - KL
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RIBERE - FEF AR AR PR ~ FLURE R dlt b ATRGH# LA ~ KL B rh s i 2L
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FERBAEET I A30 1 IN NaCl/0.1N NaOH K5 11 10% SDSIEA94 » Ak
FEANZEL10 min - SRTBUKIA3 min > HIA30 1 0.IN HCHESSZ) - $:25 Viogene® PCR-M
clean Up systemilf; 2 {5 F FHEEI TALIERIAL - HF TS L BTSRRI 20 C EH 2
#TPCR -

(iii ) PCREZFRIEIGE « BEHEBRTEITIMERIESE - 252 S AMREE - S Omaek

(iv)

~ RIGHRE ~ T HeHifUG3PDHZ R 215 |1 BN ERRT F50 1> HLS 1 1 10X
PCR buffer ~ 4 1£12.5 mM dNTP ~ 0.25 ;1 primer (100 M) (each) (41z&1) -~ 1.25U0
tag polymerase (Promega) ~ 2 u 1A ZUMGHSHIRLER ~ INIEE/KESO 11 - REE] - PCR
g ERIRES ¢ SeRR94°C 0 4 minTHEEEE - FFAR94 °C » 30 sec ~ 55 C » 30 sec -
72°C » 30 secIL40RAEER » 21272°C » 6 min extention [ JEREZE4CIRTE -

o A S E B Bt HUS 1 IR EPCREY) (BIYE - Frlidk20 4 1) - fnE(480 11
hybridization buffer (DR. Hyb™ buffer) - Ak HMIZLS minfukia2-3 min » K5
RARMEE - INE & A Ps AR R A2 | FEAEE e (a0
F2) WYBLELHEY] - F2E)—F - &S R GRERE (A FTN A RN R

x| ABREMS RIS T

Table 1. The specific primers of mastitis biochip

Genus

Type Name Species Locus Sequence (5'—>3")  Length

Streptococcus  F primer  agaf16-1 Streptococcus 16-23S AAGTCGTAACAAGG 350bp

spacer TAGC

Streptococcus R primer  agar23-1 Streptococcus 16-23S Biotin-GCGCCCTTATT 350 bp

spacer AACTTA

Staphylococcus F primer Sta-f-5 S. aureus Nuclease =~ AGTATATAGTGCAAC 450 bp
gene TTCAACTAAA

Staphylococcus R primer Sta-f-6 S. aureus Nuclease  Biotin-ATCAGCGTTG 450 bp
gene TCTTCGCTCCAAATA

E. coli F primer Emdhl E. coli Emdh gene ACTGAAAGGCAAAC 392 bp

AGCCAAG
E. coli R primer Emdh2 E. coli Emdh gene Biotin-CGTTCTGTTCA 392 bp
AATGGCCTCAGG
G3PDH F primer boving3p 1-f Positive contol Bovin TTAATTCTGGCAAA 308 bp
G3PDH gene GTGGA
G3PDH R primer boving3p 1-r Positive contol Bovin Biotin-GAGAAGGTGC 308 bp

G3PDH gene AGAGATGATG

G3PDH: glyceraldehyde-3-phosphate dehydrogenase ( G3PDH )
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Table 2. The specific probes of mastitis biochip

Genus Type Name Species Locus Sequence ( 5' —3')
Streptococcus Probe Mbelstrep Streptococcus 16-23S spacer TTTTTTTTTTTTTTTTTTTTAAGG
AAACCTGCCATTTGCGTCTTGTT
Streptococcus Probe Mbe2strep Streptococcus 16-23S spacer TTTTTTTTTTTTTTTTTTTTTCTAG
TTTTAAAGAAACTAGGTTAATAA
Streptococcus Probe Mbelaga S. agalactiae 16-23S spacer TTTTTTTTTTTTTTTTTTTTAAGG
AAACCTGCCATTTGCGTCTTGTT
Streptococcus Probe Mbe2aga S. agalactiae 16-23S spacer TTTTTTTTTTTTTTTTTTTTCAGCG
GTTCGATCCCGCTAGGCTCCATT
Streptococcus Probe beDyl 8. dysglactiae 16-23S spacer TTTTTTTTTTTTTTTTTTTTGAAAT
GGAACACGTTAGGGTCGTCT
Streptococcus Probe beDy2 S dysglactiae 16-23S spacer TTTTTTTTTTTTTTTTTTTTTCTAG
TTAAGATATACTAGTAAAAGAT
Streptococcus Probe beUbl S. uberis  16-23S spacer TTTTTTTTTTTTTTTTTTTTTAAGG
AACACGTTGGTTAAGTCT
Streptococcus Probe BeUb2 S. uberis  16-23S spacer TTTTTTTTTTTTTTTTTTTTAATCA
AGAAGGTCTAAGGACTGGAAATA
AT
Streptococcus Probe beBol S. bovis 16-23S spacer TTTTTTTTTTTTTTTTTTTTTAAAC
GGAAGCACGTTTGGGTAT
Streptococcus Probe BeBo2 S. bovis 16-23S spacer TTTTTTTTTTTTTTTTTTTTAGTTT
AAGGTCAACAGAACCAAAATAA
Staphylococcus ~ Probe NucP1 S. aureus  Nuclease gene TTTTTTTTTTTTTTTTTTTTTGATA
AATATGGACGTGGCTTAG
Staphylococcus ~ Probe NucP2 S. aureus  Nuclease gene TTTTTTTTTTTTTTTTTTTTTAGAA
ATATGGTCCTGAAGCAA
E. coli Probe  bemdh3 E. coli Emdh gene TTTTTTTTTTTTTTTTTTTTTGGCG
TTAGTTTTACCGAGCAGGAAG
E. coli Probe  bemdh4 E. coli Emdh gene TTTTTTTTTTTTTTTTTTTTCGGTT
ATTGGCGGTCACTCTGG
G3PDH Probe  beG3P-1 Positive Bovin TTTTTTTTTTTTTTTTTTTTCCTGC
contol G3PDH gene CAACATCAAGTGGGGTGATGC
G3PDH Probe  beG3P-2 Positive Bovin TTTTTTTTTTTTTTTTTTTTCAGA
contol G3PDH gene GAACGGGAAGCTCGTCATCAA
Negative Probe  Actin313 Negative ITTTTTTTTTTTTTTTTTTTGGCC
control control ATCCAGGCCGTGCTGTCCCTCTA
CGC
Probe ECP6 Emdh2 TTTTTTTTTTTTTTTTTTTTGCATT
anti-sense TGAACAGAACGCG

G3PDH: glyceraldehyde-3-phosphate dehydrogenase ( G3PDH )
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wash buffers {5 EESK > JIA400 1 1 detection buffersfEfT M7 - FEANA300 11 1:50%F
FINBT/BCIP (Roch, NBT/BCIP stock solution) - ZEJ& FN#OEIEAILS min » DIDDWE
vk AR R EE o ARKERRER ST B B 3 TR SR A (AN k3 ) -

7% 3. ERE I DL ARV s LA AL KR IR R 2 o
Table 3. The distribution of the mastitis pathogens of dairy cattle detected by mastitis biochip in Taiwan

Location & No. of

farms examined

S. agalactiae S. dysglactiae  S. uberis ~ S. bovis ~ S. aureus  E. coli ~ Negative

Northern

20

Central

75

Southern

109

Eastern

3

Total

207

6* 2 8 12 4 9 1
(30) (10) (40) (60) (20) (45) (5)
24 24 45 59 8 36 4
(32) (32) (60) (78.7)  (10.7) (48) (5.3)
27 36 70 90 7 49 6
(24.8) 33) (642)  (82.6) (6.4) (45) (5.5)
0 0 2 2 0 0 0
0) 0) (66.7) (66.7) (0) (0) (0)
57 62 125 163 19 94 6
(27.5) (30) (60.4)  (78.7) 9.2) (45.4) (2.9)

* ¢ The number of positive detected farms » () : percentage.
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L A RAEVIE B 75EE - A3, B3, C3, D3, E3fU&A

: : ; G ERG T EREE - AL, A2fXFKStreptococcus spp. » Bl, B2f{F#E
o000 Streptococcus agalactiae > C1, C2XZFStreptococcus bovis > D1, D21X;
'Y X FStreptococcus dysgalactiae » E1, E2fXZF&Streptococcus uberis » A4,
([ ) ASRERE. coli » B4, B5XFStaphylococcus aureus » C4, C5FEHEHT
® RS MRS - D4, DSRERIE RSN - B4, ESHRZEH -

Fig.1. The graph represents the mastitis biochip elements. A1, A2 correspond to Streptococcus spp., B1, B2

correspond to Streptococcus agalactiae, C1, C2 correspond to Streptococcus bovis, D1, D2 correspond

to Streptococcus dysgalactiae, E1, E2 correspond to Streptococcus uberis, A4, AS correspond to

E. coli, B4, B5 correspond to Staphylococcus aureus, C4, C5 correspond to Somatic cell, positive

control, D4, D5 corresponds to negative control, E4, ES correspond to Blank.
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FESR R

ARtseE L R A EH - MR AR RN W EE (AE2) - fiEeE
7 7 R R B A LSRR B R A MR R AR KBRS ~ BRALSIIRE ~ A5 8RR - -8Rk
BEEFRRREE MR E o FEFDHIN AL ME BHRH - (2 E207 FES R WA SRR - BUSEF
WA BRI > LI - FHAEYDNA (730~45 min) ~ PCRIZETE2 h ~ DNAES
EBL RO E (52 h) S B8 » fAEFETE25-6 hAg R PEmeR - ARBE P EASEREHES | B B
ARFIGE - RSSRANERS » o < o (i A BR A B A LB BR BT 5 1 S B BR B2  43 R 197 (9.2% ) Bl
575 (27.5%) 5 TABARE ~ BRASEBRE - 715 80K 1 B4~ SBR[ 1 S FE R IR B2 P AR 3 R 94 5

(45.4%) ~ 625 (30.0%) ~ 1255 (60.4%) ~ 1635 (78.7%) - B RiE AR EEM M R
i R A SR TR 78.7% » H MK 7 F 7L B BEBRE60.4% ~ KGR TH45.4% ~ FAFIRE30.0% ~ i
FLEEERTA27. 5% Bl 5 5 A A BR 1 9.2% - SRR E/RBRBE I8 R B 5 P A HH SR LS MR R B o2
ESEOEERE LRS- KRB MEREEEMN SRR SR BaERER LAY
&K (BAMFEAR - BERE - fIRYOSSE) SR E IY0) » LRFER R I Rk (e B g
FE o SRR IEERIRTE LB & - TR MRA R B M B A s AL AT SR R R 1 L
JBRIF > AW EE R BIEIR o TR R B 2 o 0 ) 2 BRI 2 il A 8 R R B R PR M 2L 53
£ [FIRFELRME G - BRI SR I AT IE > B0 R AR » H AR Iy e e B
IEFLSHERE o HOE SR A C IR ILE R - HE ORI AE RN - KBLRE ST
SR E AR ~ AT T > HEBGRR TS WG ERITEREE2T.5% -

5L ~ b~ mE o~ RESZ ALE IR B 1 P B R R SRR 3 - TR MR FLBEER S
FHRFER30.0% ~ 32.0% ~ 24.8% ~ 0.0% - {E4 % fa BRI A K 20.0% ~ 10.7% ~ 6.4% ~
0.0% > FE G5 IR B RS M AR R B, > R R > RSP i Rm s < Ak~ o~ e~ 3R
1S VU B P s D o 1 A SR SR 7 R 38.8% ~ 54.7% ~ 56.2% ~ 33.4% » DINERIAK > Tird

EETR

Name Ag Bo Dy Ub Ec Sta G3p
Hybridization eeoo LX) LX) eeoeo eeoo ° °
patterns XX ° ° ° ° eee °

csoe eecee (XX} e LX) eoe (XX}
) ) eoe . . ) .
° ° ° cee ° ° .

2. ABRAEYGFRIFTER SRR | FIR R B S - Ag=fEFLBEERE - Bo="3ERE - Dy=
HAPERE > Ub=FLEHEKE » Ec=AIGHEH » Sta=<Bs AR&BRE - G3p=[1ERE -
Fig. 2. The graph represents the mastitis biochip hybridization patterns of PCR amplicons.
Ag==Streptococcus agalactiae, Bo=Streptococcus bovis, Dy =Streptococcus dysgalactia,

Ub=Streptococcus uberis, Ec=FE.coli, Sta= Staphylococcus aureus, G3p=Negative.
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PREER (1971) #5182l 2 BOGHETT A B RV - FR BB LSR5 T770.5% »
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LBEREYIRF - ASGPCRELFESERENEYING F FZ Bfly - WIS/ NRF I P i AR AL
< F ) 2 R I L A LSRR R R R B e MR R B DARCKIBR S ~ RALSIRE - LB HEERE - 48
RS DYMEEREE MR R R BN 5 AL 5 & SR RNIR 2 #01) » F Ry IEME IR BERY 2655 » L)
B AR EMERY 2B RG] -
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ety o ITE R R B e RS A R AN 6 B AT B &3~ HE - bR > pp. 13 -

BKIE - 2000  ApgER o ST fE E IR - S BT > pp. 205-213 -

BRIGHET ~ 2RE ~ B35t ~ 1REERR - 1992 - IR EHEE - GEEMERRESY - 56 > pp.
13-30 -
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SEEEi23 (1) 1 61-65 -
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Abstract

In order to efficiently prevent and treat bovine mastitis and minimize its impact to the dairy industry,
a sensitive, rapid, and specific test is required for identifying the mastitis-causing pathogens. In the present
study, we used biochip to examined the distribution of mastitis-causing pathogens in Taiwan. The biochip is
capable of detecting 6 common species of mastitis-causing pathogens within 6 hours, including Streptococcus
bovis, Streptococcus uberis, Streptococcus agalactiae, Streptococcus dysgalactiae, Escherichia coli and
Staphylococcus aureus. The technique is based on DNA amplification of genes specific to the target
pathogens and consists of 4 basic steps: DNA extraction of bacteria, PCR reaction, DNA hybridization,
colorimetric reaction. The Biochip was used for detecting bacteria in bulk tank milk samples from 207
DHI-participating dairy farms in 2004. The results show that Streptococcus bovis, detected in samples
from 163 (78.7% ) farms, was the most prevalent species, followed by Streptococcus uberis (60.4%) ,
Escherichia coli (45.4%) , Streptococcus dysgalactiae (30.0% ) , Streptococcus agalactiae (27.5%) ,
and Staphylococcus aureus (9.2% ) . Results from this study showed that the biochip is a feasible tool for a
rapid diagnose of mastitis-causing pathogens in milk, which might provide information for a more effective

treatment to cure mastitis.

Key words: Mastitis, Pathogen, Biochip.
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