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1 1~19
Table 1 The 19 representative strains of Riemerella anatipestifer
Serotype Strains Source Serotype Strains Source
1 D-24105 DRL 11 D-28020 DRL
2 D-24046 DRL 12 8755 CCUG
3 D-26338 DRL 13 11693 CCUG
4 H-2565 HPRS 14 D-664 CVLS
5 D-24123 DRL 15 D-743 CVLS
6 P-2123 NADC 16 S-4801 DRL
7 D-27179 DRL 17 977/83 CVLS
8 D-26220 DRL 18 540/86 CVLS
9 H-1785 HPRS 19 30/90 CVLS
10 H-2199 HPRS

DRL Duck Research Laboratory New York USA NADC National
Animal Disease Center Ames lown USA HPRS Houghton Poultry
England  CVLS  Central Veterinary
Laboratory  Singapore CCUG  Culture Collection University of Goteborg
Sweden.

Research ~ Station ~ Houghton

1.1.2 DNA
Taq
Promega dNTP Genview TSA
Tryptic Soy Agar TSB Tryptic Soy Broth
Difeo
1.2 PCR
1.2.1 DNA TSA
TSB 37C 20h
DNA
DNA PCR
1.2.2 16h  TSA
5~6 300wl 0.85%
NaCl 10000 x g Smin
300pL 5% Chelex100
15min 12000g 2min
PCR
1.2.3 PCR GenBank
16S rDNA
Clustal W 12610 RA
16S rDNA
Primer Premier 5
2
1.2.4 DNA
PCR 50pL. 10 x reaction buffer
SpL 20pmol dNTP  10nmol 2.5U
Taq DNA 500ng
2uL 50pL 94°C 5min
94°C 30s 60°C 30s 72°C 1min 30 72°C
10min

2 16S rDNA
GenBank
Table 2 Accession number of 16S rDNA genes in GenBank of Bacteria

strains for species specific primers

Bacteria Strains Accession No.
Riemerella anatipestifer serotype 1 D-24105 AY871819
Riemerella anatipestifer serotype 2 D-24046 AYS71818
Riemerella anatipestifer serotype 6 P-2123 AYS71822
Riemerella anatipestifer serotype 10 H-2199 AY871826
Escherichia coli BI21 AJ605115
Escherichia coli 0157 H7 AB035926
Pasteurella multocida PM966 AY078997
Salmonella. enteritidis SE22 190318
Salmonella gallinarum ATCC7378 AF057360
1.3 PCR
RA 6
OD,y,  ODy, DNA
DNA 107"~ 107’ 10
1pL PCR 16h TSA
5~6 300l 0.85% NaCl
CFU 107" ~107° 10
5%
Chelex100 1L
PCR
1.4
3 12
PCR PCR
TSA
1 10 PCR
lmm’
500p.L 10000 x g
Smin 500pL. 10% Chelex
100 56°C 30min 100°C
10min 12000 x g Smin 2pL PCR
2
2.1
16S rDNA 7
RA 16S tDNA 68 ~ 89 168 ~
213 442 ~ 461 824 ~ 843 974 ~ 991 998 ~ 1020
1404 ~ 1454 168 ~ 213
824 ~ 843 190 ~ 208
843 ~ 825 5'-GTATTGAAA

25 190f
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GCTCTGGCGG-3' 8431
CTCTGAACCC- 3’
2.2 1~19 RA
DNA 1 19
654bp

by M1 22324567 8 9l0111213141510617 1819

L2 —
90—

1 DNA 1~19 RA

16S rDNA
Fig.1 The amplification of 16S rDNA genes of Riemerella anatipestifer
representative strains of serotypes 1 ~ 19 using genomic DNA as template
M. DNA Marker 1~ 19. Riemerella anatipestifer representative strains of
serotypes 1 ~ 19 20. Negative control.

2.3
2.3.1 DNA RA 1
D24105 2 D24046
190f  843r 7 RA 449
459 €598 €919 C515 €882 C900  16S rDNA
2
7 654bp 3
1 1

MO 22 23 34 28 2 XY 29 M) O30 31 A2 33 340358

b
1200 —
00—
00—
00—
00—
100 —|

—e3dhyp

2 PCR
Fig.2  The result of PCR specificity detection
M. DNA Marker 21. D-24105 22. D-24046 23 ~29. C449 (459
C598 (919 C515 €882 (€900 30~32. E. coli strains Ep;  Ep,. and
Ey,  33. Salmonella Sgy 34. P. multocida Py 35. Negative control .

2.3.2 PCR 1
2610 RA
12610 16S tDNA
Ey Eup Ep
Sk Py
4 RA 654bp
3
2.4
6 RA DNA 10 ~107*
3
0.5pg/pL. 50pg 6
107" ~107°

5" -TCGCTTAGT

1.5 x 10°CFU/mL
5% Chelex 100
4 10° ~ 1077
15CFU/mL

M 1 2 3 4 5 ] 7 R

1.5x 10°CFU/mL

-=— 634bp

10 DNA
PCR
Fig.3  PCR of 10 fold serial diluted Riemerella anatipestifer genomic
DNA template using 16S rDNA gene primers 190f and 843r
M. DNA Maker 1.5 x 10°ng/mL 2.5 x 10*ng/mL 3.5 x 10°ng/mL
45x10ng/mL 5.5 x 10'ng/mL 6.5ng/mL 7.5 x 107! ng/mL
8.5x 10 ng/mL.

bp K1 2 3 4 5 0 7 5 g N
120
G0 —
%'00: -=—H5bp
3—
n—
4 10 Chelex 100

PCR
Fig.4 PCR of Riemerella anatipestifer DNA template extracted from 10
fold serial diluted colony in which Chelex 100 was added using 16S rDNA
gene primers 190f and 843r
M. DNA Marker 1. 1.5x 10%cfu/mL 2. 1.5x 10 cfu/mL
3. 1.5x 10°cfu/mL 4. 1.5x 10°cfu/mL 5. 1.5 x 10* cfu/mL
6. 1.5x 10°cfu/mL 7. 1.5x 10°cfu/mL 8. 1.5 x 10" cfu/mL
9. 1.5cfu/mL 10. 1.5x 10™" cfu/mL.

2.5
PCR 12
312 4/12 3
PCR

3 PCR
Table 3 The results of clinical case detection using traditional
and PCR methods

Specimen Bacte.ria Differential .Bioc}.lemic.al . Selrotyp(? . PCR .
isolation  culture identification  identification identification

S1 + + + 11 +
S2 + + + 10 +
S3 + + + 11 +
S4 - +
S5

S6 + - - - -
S7 - -
S8 + - - - -
9 - -
S10 - -
S - -
s12 + - - - -
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Rapid identification of Riemerella anatipestifer on the basis of specific PCR amplifying 16S rDNA

QU Feng-fa CAI Chang ZHENG Xian-jin ZHANG Da-bing"
Key Laboratory of Preventive Veterinary Medicine of Ministry of Agriculture  College of Veterinary Medicine — China Agricultural University — Beijing 100094  China

Abstract Riemerella anatipestiftr RA infection is the main disease causing severe losses in duck production. Because
RA is characterized more by the absence than by the presence of specific phenotypic properties and different scholar had
the different results of biochemical detection it can’ t always be identified quickly and correctly only by the phenotypic
properties or biochemical characteristics. The research object was to develop a species specific PCR method for RA
detection. Because of the conserved structure of rRNA and appropriate size of 16S rRNA a multiple alignment of 16S
rDNA  gene coding 16S rRNA  was processed among RA  Escherichia coli  Pasteurella multocida  Salmonella
enteritidis and Salmonella gallinarum — which are the main bacteria causing duck diseases. A pair of species specific
primers named 190f and 843r were selected from the variable regions of 16S rDNA depending on the result of multiple
alignment. Using BLAST on NCBI website for a sequence similarity search the results showed that this pair of primers
had very high specificity except for having a lower sequence similarity with some species of Flavobacterium and
Chryseobacterium . A PCR assay was performed and the template was extracted using the bacteria genomic DNA extraction
kit and boiling method respectively. A chelate resin named Chelex 100 was used in the boiling method at the same time.
Under the annealing temperature of 60°C  all the 26 RA strains including 19 representative strains of serotypes 1 ~ 19
and 7 domestic isolated strains showed the same 654bp fragment after PCR  while there was no amplification with
isolates of other bacterial species. Also a series of sensitivity experiments were performed and proved that the detection
limit of this method was 50pg genomic DNA 1.5 x 10° CFU/mL and 15 CFU/mL when the template was prepared with
genomic DNA extraction kit only boiling method and boiling method with Chelex 100 respectively. 12 clinical cases
which were probably infected with RA were chosen to identify the accuracy and sensitivity of this PCR method. Several
other conventional detecting methods including bacteria isolating differentiating culture biochemical experiments and
serotyping were used at the same time. The templates of PCR were extracted from brains or livers by boiling method with
Chelex 100. Finally 3 cases were identified as RA infection by the conventional methods and 4 by the PCR method

which proved the good accuracy and sensitivity of the PCR method. Thus this PCR assay provides a rapid and accurate
method for identification of Riemerella anatipestifer . It will help to make the final decision in clinical diagnose or species
identification especially when a new serotype or sub-serotype of RA comes up.
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