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(] BM @7 BRI CODEHOP PCR AN J5 i | by S 56 sl 4 4 I 0K 3 241 B 19 4 il 42 ik =
%, Fii& )W CODEHOP 7E£R 77 351 9 3 T ., L%} Genbank 7 13 ¥k ELHT AT B A9 RNA R A 0 B W3
(rpoB) BRERFAN AT 14, X8 SZ CODEHOP PCR J73%E ] 21 #%3 % WAk HEAT B St AR DEMY | 310
ATy b o B AT A, 5 8R T1514) PastF6/PastRS ™ WaARE ARG H A9 - Bl 200 bp 24, fE
B X 4352 1R L T TR R 2 B2 A S50 2 ) P G R P, BURRE S 0.2 pg/pL ~ 2 pe/pL, FEAZ IR 609 D%
6501y v R T AR RS T E ST T T B RN 19, 1% o FE G R Fr B2 R B60IE , MEH 0 100% , 4511
JTEEST W B R A R S R UER M, T T B R i e B AR A PR A
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Establishment and application of CODEHOP PCR assay for detection
of Pasteurella spp. in laboratory animals

XING Jin', FENG Yu-fang' , YUE Bing-fei' , HE Zheng-ming' * | SUN Xiao-mei’, DAI Jie-jie®
(1. National Institute of Food and Drug Control, Institute of Laboratory Animal Resources, Beijing 100050, China;
2. Center of Tree Shrews Germplasm Resources, Institute of Medical Biology, CAMS and PUMC , Kunming 650118, China)

[ Abstract] Objective We established a rapid detection method of Pasteurella spp. and provided a reference for
microbiological quality control of laboratory animal. Methods  According to the B subunit of bacterial RNA polymerase
(rpoB) protein multiple alignments of 13 different Pasteurella spp. published in NCBI. The degenerate primers were
designed by CODEHOP designer online. CODEHOP PCR method was applied to detecting Pasteurella spp. after the
specificity and sensitivity of the method had been evaluated by 21 reference strains. Results Standard strain amplified
fragment were about 200 bp by degenerate primers PastF6/PastRS. The primers are able to distinguish between Pasteurella
spp. and the other pathognic organisms of laboratory animal respiratory tracts. Sensitivity of this method were 0. 2 pg/uL ~
2 pg/uL to different Pasteurella. The Pasteurella positive rate was 19.1% in 609 animal’ s respiratory samples. The
accuracy of positive results was 100% through verifying by sequenced and blast. Conclusions The established method has
good specificity and sensitivity. It can be used to detect Pasteurella spp. in animal samples.
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M A 1 S ( Pasteurella spp. )%#ﬁié K
BAPE , ABUIRR A1z 3 T 25 9 A9 S A T8 BRI
Y R AFAE T B ) WP I TERS SIS 5 J31) 2 A G 147 28
SEG BN O R A, A SR TR PR 3 B R AR
FHIE | O 43 B Mk hy 4 A BBOIR 1T, LA I8 il 2 347 7
FFRE AN 22 2% LU PR T 5l o DL, Ry S 36 sh W R
I E bR SPY 9 sh s HERR i SRR > L ek
LRI, LLRE IR 2R G0 RO T2, AR LA R e 7
PLAANR) AT 5 | S 2% A R AE , i 58 | B2 R IR R (45
g FUIR e DR R AED S S AR RE R R
SCIEHA SRUE SRR AT TR AR S R R B 2 i R
YeRER , X6F Bh 4 S 503 AN T 2R

53 AR ME RS F, BB SR S R A &
(FELASA) fY 6 I A v v 2 A6 DU 12 387 72 7o B
(Pasteurellaceae) " HY T A T bk . 75 D M =R,
b OV AT B Jm A1, AT TR (Actinobacillus ) W&
AT & Haemophilus ) | ST JE ( Mannheimia)
S5 TR 1 TR R TR S50 sh ) vh s L B DL, HOE 25
BEDNA PP HUARBLRE &, A By X 0, AR 3 [ A S 56
SRR Mt BOR S 30  HE R B A B PR R
BRARTE AN L S2, TR 0 1 51 DA IR 52 o R | JR e % f

=1

e 10 T S0 AT B A T, ST A R T G
%o AW BRI PO RIF 28 5 AL TR
51 ¥ ( consensus degenerate hybrid oligonucleotide
primers, CODEHOP) PCR 77 11670 | gt 7 41 % [ 7 2
i s A PR A I 572

1 #R7TE

1.1 SEIg#rst
1.1.1 FEk

AR 21 RS E R AR AR KR S
TR 2E T 056 bR o A 9 S O R oL (ATCC)
M52 Hh TR B R R AR 16 Bk, 5 bk U fE AT
WKL),
1.1.2  SCE s A A

AINERL R BRI B i BRI T A o B 2015 4F
Je i SR, v RV WG T AR R H S B AE K
KRV B, B #TILAS S5 50 3l ) o0 [ SCXK (#7) 2014
- 0034 ] FlE #REE B K 2% [ SCXK (52) 2015 - 0009 |
PRAL AR R I IR R SR 1R B R PY SI A R A
FER RS 7 A A, BR v B 2 R B R 2 A )
“EFSE AT [ SCXK () K2013 - 0001 |,

SR

Tab.1 Reference strains in this study

SH Rtk

Reference Strains

Bk

Number

g Jili L W S AT 8 Pasteurella pneumotropica biotype Heyl
W& Jili L W S AT 5 Pasteurella pneumotrapica biotype Jawetz
Z A EITEFF I Pasteurella multocida

FEA L IERT IR Pasteurella aerogenes
KB U ITEAT R Pasteurella dagmatis

W EFFE Avibacterium gallinarum
TR AT 14 Actinobacillus ureae

BIXS & B Avibacterium paragallinarum

& ¥ Avibacterium avium

TR I 2 VR AT B Mannheimia haemolytica

W MLVE AT Haemophilus haemolyticus
LEIE I FT T8 Haemophilus influenzae

B BRI AT 8 Haemophilus parainfluenzae
HE 58 WG IMFT B8 Haemophilus ducreyi

TR 2 i L B W 5 Mannheimia granulomatis
IINERERFTBA Actinobacillus muris

R EMIREFT B Bordetella bronchiseptica

Jili RAEBR PR Streptococcus pneumoniae

LIV MRS ER TR Streptococeus pyogenes
FRESIRFT TR Corynebacterium Kutscheri

Jiti 98 SZJE AR Mycoplasma pneumoniae

ATCC 12555
ATCC 35149
ATCC 43137
ATCC 27883
ATCC 43325
ATCC 13361
ATCC 25976
ATCC 29545
ATCC 29546
ATCC 33369
ATCC 33390
ATCC 33391
ATCC 33392
ATCC 33940
ATCC 49244
ATCC 49577
ATCC 19395
CMCC 36001
CMCC 32210
CMCC 65013
ATCC 15531

TE: (ATCC) 2 AR HEY) AR L 5 (CMCC) H [ B 2 20 B AR B P
Note. (ATCC) American Type Culture Collection. (CMCC) National Center for Medical Culture Collection.
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1.2 FERFENSE

HHE LI ZERE (OXI0D) 5 JC P AT 4 1fi. (b
SRR AEYIHRA BR A ] ) 5 GC 3R (BD) il & 52
JEAR 7 (AL = 25RHE T R A FRZA 7)) s DNA $2 1L
B & (Qiagen ) ; PCR i 7] ( TAKARA) ; , TR H
(TAKARA)

TEVR IS4 (52 Thermo 1GS180) ; ¥ % .01
(£ Thermo X1R) ; il i & 70 Ot 6 BE it (18 H
NanoPhotometer) ; PCR 1% ( 3¢ [F ABI veriti96 ) ; Hi, ik
(LA SR Powerpac HC) ; SRAMNEERS A% R 40 (55
Kodak GI.212pro) ,,

1.3 SLWHE
13,1 W5 DNA J2I

UL ST AT T B oA 22 B e b R4S LT 1T
BEFIIL, 2 36°C K537 24 b MR AT IR T GC &
FrI 36 C TR ARG I7 48 h il R S JFAA B b it %
SCIFAR R B 37 3 36°C IRA RS 7% 5 ;s R4 &
VAR I 2% RIRR I 2R N 4] DNA, A7 5 -20C
#H.

1.3.2 5IYRBat 546K
4% 13 #k Genbank "ARAGAY LT TEFT & mpoB 245
J¥ 51 (% 2) i@ i CODEHOP 7k 51 ¥ it TH
(http .//blocks. fhere. org/ codehop. html ) M &3 7f:
1. CIRTERIE mpoB & ELIR T A 450 fa , 0
HT ZARSE R X, I e S 43 KR O EE 5
Y, & % 0ok B OWR 5] W PastF6: 57-
GGTGAACGGCCAGGTGacngargarat-3° Fl F i 51 4
PastR5: 5 *-CTGGGTGGACACGTCCatrtartgdat-3 * ( [

P AE T A TR (i) et A BR A /&

[} G £ PRGN EEIE LAIE

W ). v _\.I i Q v

FolPastFo: G GTG AAC GGC CAG GTG ll B r ga r at

Rt (Ll DV F.OOW VM
e

Il Y M 5] v s ] (8]
t '|Illl(!( CAC AGG TGG GTC

0 B A )
Nl PPastRS (3°-57 ) [

a d
i
T

1 P-3EfITF514 PastF6 Fl PastRS

Fig.1 CODEHOP primer pair PastF6 and PastRS

Fz2 13 BREWTEFFE ropB EEMRIFAIE S

Tab.2 rpoB amino acid sequence information of 13 Pasteurella spp.

P Genbank & %5

Strains Genbank sequence No.
P. pneumotropica AAR19033. 1
P. multocida subsp. gallicida AAR19034. 1
P. multocida subsp. Septica AAQ83545. 1
P. aerogenes AAQ83551. 1
P. bettyae AAQ83553. 1
P. caballi AAQB3547. 1
P. canis AAQB3549. 1
P. dagmatis AAR19030. 1
P. langaaensis AARI19031. 1
P. mairii AAQ19032. 1
P. oralis ADQ26769. 1
P. stomatis AAR19035. 1
P. testudinis AAR19036. 1

1.3.3 PCR {&RZR K &M

PCR K&} 20 pL:10 x PCR Buffer( & Mg’ * )2
wL, ANTP(10 pM) 1.6 wL,1 U f{) Tag HS DNA B4
(5 U/uL) , PastF6/R5 (10 uM) 4% 0.5 pL, Bk
DNA 1 pL, KK 14.2 uL, RN &SI i
SE:94%C 3 min;94C 30 ,55°C 30 5,72%C 45 5,3k 35
AMEIR ; B I 72°C TEAH 7 min, PEIZE 1. 5% B b
TE0.5% TBE 1 120 V HLIK 40 min, J4 FHPE A B
AT A TR (i) e A BRA FIT
1.3.4  FeSPER

X5 AR LA AR AT A 16 AR B TR T Rk 3 R 4]
DNA HEAT™ 48 4600l O 78 B A 8 3 /Y A B
A R SRS BT R Blast LEXTERIE
1.3.5 e

PEHLS BRI A AR R 9 DNA 4% R 1R 52 34 ) 3%
% 20 ng/pL, ZH il 10 5 RS RE R 100,387 A4~
Wi BEHE (20 ng/pL ~20 fo/pL) , X7 PCR J5 B:3E4T
ORI
1.3.6 Ik AR

JH DNA $2 HaG0) £ 52 B B A & 1Y DNA | 3

T PCR ¥4, &R PCR BHYE = #4700 7 F1 Blast

ttx#,zﬁﬁ,n%%/ﬁfﬁ PE o [R5 A R A i 2R A7
TR AT BIRGAE M 5 R AT A, W R BURE A A
o B 2Rk 2 G AU S P R I 2 B R A 2 R O
JIT AR 0 o Jg W U b0 64T [ SYXK () K2013 -
0001 ] , HoAth 52 55 2l Py A 78 v [ £ o 24 A o
FEBEIEAT[ SYXK(5)2011 0008 ] ,

2 H#R

2.1 AEHEBEIEERUEER
RIS 1 P BEXTLH A 45 5, PastF6/R5 5%t g
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

200 bp— —— —— — —

LTI

¥:(1,23)100 bp DNA Marker; (2) Mgl ELHTHEAT 7 ATCC12555 ; (3 ) Mg it CLHTAEAT I ATCC35149 ; (4) 28 LU BT B ATCC43137;(5) 7™
LA ATCC27883 5 (6) A B b L T FFF B ATCC43325; (7) X & AT ATCC13361; (8) WRALLEAT B ATCC25976;5 (9) fl A4 & AT
ATCC29545 5 (10) & FF I ATCC29546 5 (11) V¥ I £ 5 W 1 ATCC33369 5 (12) V4 LW IfFF 4] ATCC33390; (13) WLk AT B ATCC33391
(14) R FEEIE MU ATCC33392 5 (15) #1355 7 W8 MLAT B ATCC33940; (16) [ ZE b 2 M IE B ATCC49244 5 (17) /NEUZR FF B ATCC49577 5
(18) A HURFFT A ATCC19395 5 (19) ili EEERH CMCC36001 5 (20) Z %5 i MAEERE CMCC322105 (21) BUBRIRFTH CMCC65013 5 (22)
fili & 7 JELA ATCC15531
2 P-#E51%) PastF6/RS 57 MR 45 R
Note. (1.,23)100 bp DNA Marker. (2) P. neumotropica ATCC12555. (3) P. pneumotropica ATCC35149. (4 ) P. multocida ATCC43137. (5)P.
aerogenes ATCC27883. (6) P. dagmatis ATCC43325. (7) A. gallinarum ATCC13361. (8) A. ureae ATCC25976. (9) A. paragallinarum
ATCC29545. (10) P. avium ATCC29546. (11) M. haemolytica ATCC33369. (12) H. haemolyticus ATCC33390. (13) H. influenza ATCC33391.
(14) H. parainfluenzae ATCC33392. (15) H. ducreyi . (16) M. granulomatis ATCC49244. (17) A. muris ATCC49577. (18) B. bronchiseptica
ATCC19395. (19) S. pneumoniae CMCC36001. (20) S. hemolytis-B CMCC32210. A. faecalis ATCC8750, S. pullorum CMCC50047, P. mirabilis
DJ150030, B. cereus CMCC63301. (21) C. Kutschert CMCC65013. (22) M. pneumoniae ATCC15531.
Fig.2 Specific result of primers PastF6/R5 amplified reference strains

R3 CUGTPEAT B T B FEAS &S

Tab.3 Blast results of the positive fragment

Tl R FFERTE (bp) R P C%)
Standard stains Fragment length Accession Ident
g U A Ll
E.Hﬂimliﬂ H:%_l Jawetz 199 AB461843. 1 o8
P. neumotropica biotype Jawetz
[ T B #
EﬂﬂiE%’H. HEI Heyl 198 GU809196. 1 99
P. neumotropica biotype Heyl
” T
B AU B 201 CPO08918. 1 97
P. multocida
oy ’FL‘E‘ i
P T AT T 199 AY314040. 1 96
P. aerogenes
AR A
AF T LR 1 200 AY362966. 1 96
P. dagmatis
o e
X%%ﬂ‘ﬁ 198 JN592558. 1 96
A. gallinarum
%%ﬁm 202 AY362965. 1 96
P. avium

ARG 1 5 Bk LI EAT B AR v TR AR . T
HIgP 1 H B —) 200 bp 24 HAY S (K 2),

AT LA 600 X S Yy WaE AR o, 3L A 116
77 F R B, LA AT s PR3O 19% , 73 5

H i R Bt 40 7 A1 Blast b X (http://blast. ncbi.
nlm. nih. gov/Blast. cgi) , &5 RAARF (£ 3)
2.2 BRMLER

514 PastF6/RS 73 5473 5 ¥k LI 84T 3 =
PR DNA S [R] B A 00 U 45 518 A [] (&
3) o A g s L ST AT T A S AT T A A
MBRAT 5 0.2 pg/wl; £ 3% FLUT AT B Ak R 2 [
ST B R B 2 pg/ L.
2.3 N

Bk M E 77 3 A7 A T T FEAT B BH M RO
12.6% (F 4) . HGIT P SPSS19. 0 X 25 54 i
T NeNemar K56, P < 0.001, Biff ik R 8%, —
SR Kappa fI =0.725, 45 5 W8 — 80, R
49 58 1 B Fr B (P 4) R4 T P AR 91 L, 445 2R
Hh 22 2% LT P AT TR IR e Ay 3258, W i LT AT 1
TP L T AT o A 7 I A TR A5y 1758,
Pl AT ST B ) T AR R 23758, B 25 Y REAR A
IR AR R RSN, BHPEZS RAUER R 100% .
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1 2 3 4 5 6 7 8 9 ] 2 3 4 5 6 7 & 9
— ——
200 bp —= - 200 bp — A
=0 = b
1 2 3 4 5 6 7 8 9 | 2 3 4 5 6 7 8 9
- =
200 bp i 200 bp— ol
— ¢ d
1 2 3 4 5 6 7 8 9
200 bp — T
e

1 (a) Bk ATCCI2555; (b) Hikk ATCC27883 ;5 (¢) Witk ATCC25149; (d) Hitk ATCC43137;
(e) Mk ATCC43325;(1)100bp DNA Marker; (2 ~8 ) B4Rk B2 535124 20 ng/wL ~20 fg/pl; (9) 75 HAT B,

B3 514 PastF6/RS MURMERG I 45

Note. (a) Strain ATCC12555. (b) Strain ATCC27883. (¢) Strain ATCC25149. (d) Strain ATCC43137.
(e) Strain ATCC43325. (1)100bp DNA Marker. (2 ~8) Template concentration of 20 ng/pL ~20 fg/uL respectively. (9 ) Blank control.
Fig.3 Sensibility results of primers PastF6/RS amplified Pasteurella spp.

200 bp —

< 0 =

200 bp ———
M

200 bp —= e

1 2 3 4 56 7 & 910 MI11 1213 14 1516 17 18 19 20
————— p— =—- S W —
21 22 23 24 25 26 27 28 29 30 M 31 3233 34 35 36 37 38 39 40

=
|

41 42 4344 45 46 47 48 49 50 5152 53 54 55 56 57 58 59 60 61 62

(M) 100bp DNA Marker; (1 ~60 ) BRI TEFEAS 5 (61) 2275 ELIUTHEAT 547 BH 44 X B 5 (62) 48 AN R,

4 BRI TE A i S0 PR RS DM 45

Note. (M)100bp DNA Marker. (1 ~60) Tree shrew respiratory tract samples. (61 ) P. multocida positive control. (62 ) Blank control.

Fig.4 The results of Tree shrews Pasteurella test

&4 CODEHOP PCR J5Au il 6 iS55 sh 0 IR A it Y 45
Tab.4 Results of six kinds of animals respiratory samples by CODEHOP PCR detection methods

FR
SR Level Bt
Species W3 B JCHEE S A Total
cv CL SPF
/B Mice / 9/100(7/100) 5/150(3/150) 14/250(10/250)
K Rats / 2/60(0/60) 0/50(0/50) 2/110(0/110)
KRR Guinea pigs 0/80(0/80) 0/15(0/15) 0/10(0/10) 0/105(0/105)
M B Hamster / 0/20(0/20) / 0/20(0/20)
V5B Mongolian gerbil 42/64(37/64) / / 42/64(37/64)
B Tree shrew 58/60(30/60) / / 58/60(30/60) ]

TE AT T R B R RE R

Note. The content in round brackets is the positive rate of culture method.
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AHFFEFIH CODEHOP Jrik et 1 T HEAT 7
JR YT IF 514, 78 T TR RN RE A2 HERR 46 I o3
IR TR R A AR, TR AT RS AT e
I 1 FF P SGE ik 16StRNA ARMEHEFT X 43, HR 4f
W HTIHGE , poB 5 I BEBE L] 16STRNA A HEX )
B A B R R, PR TR AR RNA SR A 1Y
B W (rpoB) YE N T HAREEE , Fr s iY PCR J5
2 5 ARGy B B IR R AR R, B B O R
WRGRE S A BHE R 12. 6% $55 3 19. 1% , ARl Fh
SRR T AR B e H Ry R Bt i
AP 3 HE X, BE A DRk 1% 2R IBCH A 18 A A2 A
PR R JE EAT AR A S BA B s ARG AT S

FIRA T BB S LA 1 X 70 H L2 S0 P o
AIBRR, (B 5 & A T 8 W R A RS SR, 5
Christensen 55" fIf #2186 MO 25 - — B, (AR IR RS
A EAF TFWF (2004 4E55 ) HORE B B ELITT A AT
T R O 22 o8 EL 0T PO 1 L KR B L S DA T L R
LS ST 0 s L M A o, B 2R TR R R 2
J& T EITEFT S (HAE R G B v )E TR Y
GRS AR 4 3R DR R R 6 TR 5 ik — 2B E 5
TERWEHRAE, XS OIS 3 P. gallinarum
ORGSO 3 P. avium 55 4 ¥R EHT AT T 4
%,ﬁﬂﬂ@?%ﬁ%}% (Avibacterium spp. ) , FE 4
hA. gallinarum M ETH A avium'™ . HiF4k
LS ST AT 121 8 5 8 AT AT T A 1 2 1) A e e 1 22 5
Fr Bedlyids ik — e

S 30k
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R RSP ]]. PEREZERE, 2014,24(6) :54 -
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