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 ZE: [8#]@idHAxEE PCRMEX PCR 7%, 23 T 4f Coxiella burnetii (C. b) Com1
FEE e h &, @8 9P R R AKA 4 Coxiella burnetii #9 2 F A, 80 #4528 97 49 2 50
4P F3PEA A4 Coxiella burnetii 4974 TR 5 A T2 & L. [ 751G I DNA, F 2

¥ PCR #n £ X PCR 7 ix 42| L& KA, JfF PCR = 49 @47 M 5 o0 Ar, @118 3 % 0% 32
R G e g k. (4R A E PCRAmEX PCR 7 AT 4 /Mvh 1)
Coxiella burnetii Coml B, A sty k= @) & 2 97 F Coxiella burnetii Coml & F &
10°-10° A, PEbE & A 5%-22%:; *TFAMAE97 Coml A PCR 4 tyn 4R 2 +H L&
B RO A1, SRR AHET LI b A g E s, (45961 b sbik b 8 o9 & 4 12 9% R 4k
A 4 Coxiella burnetii, 422 Q #AE 4R,

K $217): Coxiella burnetii, £ & PCR, £ PCR, 4]

Determination of Coxiella burnetii in egg yolk by PCR method
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Abstract: [Objective] Improve the detection rate of Coxiella burnetii (C. b) Com1 gene by
guantitative PCR and nested PCR; determine the food safety of egg yolk by Coxiella burnetii
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Coml gene detection, which has great magnificence for Coxiella burnetii epidemiology.
[Methods] Extract DNA in chicken eggs, determine the Coml gene by quantitative PCR and
nested PCR, and sequence the PCR products. Observe the microorganism in chicken blood
leukocytes by indirect immunofluorescence. [Results] Results showed that over 4 Com1 genes
were detected by quantitative PCR and nested PCR, and the amount of Com1 genes in chicken
eggs reached 10%-10° with the positive rate of 5%—22%. The sequencing results of PCR prod-
ucts showed that there were variant strains in positive chicken eggs. Immunofluorescence ob-
served the microorganism Coxiella burnetii in chicken eggs. [Conclusion] Therefore we draw
the conclusion that the microorganism Coxiella burnetii exists in chicken eggs and it may be

the source of infection of Q fever.

Keywords: Coxiella burnetii, Quantitative PCR, Nested PCR, Chicken egg

Coxiella burnetii (C. b)faFx Q #r TE ki,
o FR DL AT s i, 2 A N A /MR (B 1),
HAERRYE S FARIIE B . 7E40HI2% % Endsome
WG, ERNE AR, C. b & Q #ARIRH, Q
PR NI R YR — P T Q
PAENG IR b ICR SRR A IARAE, [R5 HeAth ek
PG ME LIS, A2 AR, N | R A T,

1 Coxiella burnetii 5 XA B FE R HEE K
(5 000x)

Fig. 1 Scanning electron microscopic image of Coxiella
burnetii and Escherichia coli (5 000x%)

[E: C. b BRI A FRIR Coml R S HEUbRIC; K
BARBARIC. KIFBEKR/AME 2 pmx0.3 pm, 1 C. b 7E
0.8 umx0.1 um =47, KRIATRE C. b /9 10 f5 A%,

Note: Coxiella burnetii was labeled with colloidal gold, which
was coupled with Coml antibody. The size of C. b was

0.8 umx0.1 um, and E. coli was 2 pm x0.3 pm. So E. coli was
10 times C. b.

Q M dhatt Q HANENE Q . Stk Q 4K
ZAGE, 181 Q PIET HRExELIAME ., ¥ T Q
IR IR R R Z 2R, — B | WZ0
IR LA o EEEIR, IR A T
R OOPWBER . RIS, S5HABSL SO AR
AT Z A R TE 2 B AP RE IR A, e =
S A A A MNRAT 2 BRI BT A R B A
AIELL T, Q MRS HIINISH S/ H ., Y
FIN Q MBI I, Bijukic A
MGG 22, AIRGERRS Y 2 2 IEASE, &
IINE A2 p A, BIESE R RIRER Q
ALY B,

1 MRENE
1.1 Coxiella burnetii (C. b)& PCR frEmK&
B4 s B

Coxiella burnetii genome DNA KJiF Nine
Mill 11 #HE8, H51% OPM1: (5-AGTAGAAGCAT
CCCAAGCATTG-3)) 1 OPM4: (5-TTGGAAGTT
ATCACGCAGTTG-3"), #4T PCR J)ii: 95 °C
30s;95°C 55,55 °C30s,72°C 30s, 3404
TEPR 1551 27 kD AMEE FH Com1 (K] (1) 501 bp
i DNA HEBt, ik DNA [EIEF] £ (TaKaRa)
[mll% 501 bp DNA F BtJ&, Wi DNA B, &5
Wi BEAE ARl T i PCR R o
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PCR J izl PCR hif#if ABI GeneAmp
PCR system9700; &t PCR fii FH| Corbett, Il 51X
{8 1] ABI3130 Genetic Analyzer, %&b ¥k i 1]
NIKON,
1.3 k7

(1) PBST (g/L): NaCl 8, Na,HPO, 2.89, KClI
0.2, KH,PO, 0.2, Tween-20 1 mL.,

(2) YE¥HE: 10 mmol/L Tris ZZ 0¥ (pH 7.2)
446 0.5% NP-40, 0.25% Tween-20,,
14 KWHE
1.41 3BUIZ DNA 1REUAA: SElisy 1/9 X550
T, FH 40 mL PBST #if/5 . FH 2 000 r/min .0
30 min AUIUE, LI FH 10 000 r/min w25
> 30 min JEBUTYE, T FVRIFR 2 mL PEig e
O 2K, BUTREA—80 °C VKAFVE % 20 min, fif
IR 3 WE, A 50 mo/L & HIH LS
K HY244# % (Promega, E397A) 200 pL, 56 °C 2 h
WAL B EE, R EREE$2HL DNA (TOYOBO,
NPK-501).,
142 FE=PCRME: 519 OPM1 (5-AGTAGA
AGCATCCCAAGCATTG-3") 1 OPM3 (5'-GAAG
CGCAACAAGAAGAACAC-3'), {3327 kD 4
R 11 Com1 LK) 472 bp B9 DNA F Bt ¥ |-
AN E DNA &8 1/30 (2 pL), MR
TaKaRa SYBR Premix Ex Taq™ Il i3] & Ui 45
FAE, PCR KL 4544: 95 °C 30 s; 95 °C 5 s,
55 °C 30's, 72 °C 30's, 3 40 MEI . 2%I b
HLIKJE, WA=k 472 bp 4 A BE
1.4.3 £33 PCR: 5|9 OPM2 (5-TGCCTGCTA
GCTGTAACGATTG-3')fl OPM3 (5'-GAAGCGC
AACAAGAAGAACAC-3'), i35l 27 kD #hEE
F1 Coml JE[K ) 438 bp 1) DNA FBt. 100 uL {4

http://journals.im.ac.cn/wswxtbcn

REA 10x W M 10 b, 2.5 mmol/L
dNTPs 8 uL. 25 mmol/L MgCl,12 pL. 0514
47 80 mmol/L 0.8 uL . Taq fiff 0.4 uL, E# PCR
N 2 ul, FHEEF K] 100 pbo SO 540
95 °C 5 min; 95°C 30s, 58 °C 30’5, 72 °C 90’5, It
30 MIEF . 2%BEM KIS, THIA ) 438 bp
Fr B,

1.4.4 PCR F=HIMNEF: H 2%iieipik)E, Yl
JEE I DNA B, A ili70 &6 i PCR DNA J
By, Lh OPM2 25 |4 L 00 7 k00 e A
PCR DNA H- Bt

1.45 IBMEKGER ARG HFRPUEEIOY
M4 A I E, B C. b Coml Fifi& S TEkE
PUIAF RS 2 000 fifE —hiHefa 37 °C. 2 h Pk
J&, PRSP R CARIRPUARBE 5 000 f5 5K
Thrg e RS, TGS SO U R A

2 Gt

21 E=PCRMERXPCRZMEC. bEER
opRE

F OPM1 F1 OPM3 14 C. b 5EHE: PCR FU
5149, F C. b & PCR bRt VE AR, FrifthZk
R* k%) 0.999, ff] OPM1 Fil OPM3 /& A5 43E4T
JER PCR JUV, JOW ™)k 472 bp K £ DNA
B, nTH Ry 40 4~ C. b EH R B 7R
PCR By 5LRE |, 1 OPM2 1 OPM3 #1745 PCR
KN, TN =4 R 438 bp K FE ) DNA B, AT LA
FESE T PCR AR SLRE 38 m 10 A%, mr ik
2544 C. b HH
2.2 SLFRAEIIEYC.b E DNA B E

Kl 2 J S bR MG B 2 HS DNA, 17 it
PCR I H#R 43 HLIK Bl . FT UL 29 66, 125, 169,
150.164 SASH R BHYE, He5 h BN 472 bp,
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2 ERFE C.b Coml AY PCR 4R
Fig. 2 PCR results of C. b Com1 in egg yolk
TE: ¥ OpErh C. b Coml i) PCR P ¥iftAT 2% iR HEBE HIK, Hirb 29, 66, 125, 169, 150, 164 A4 FHHE.
Note: The PCR products of C. b Com1 in egg yolk were analyzed by 2% agarose gel electrophoresis. Number 29, 66, 125, 169, 150

and 164 were positive.

€ 1 PCRIEXS B AT BEARA 1Y C. b R (3R 1),
B —AXGIE A RES AR C. b 4 FEL M
10° 5] 10° N4, EAI1HA 2 4 PCR J Bl ¥k
M HA 6 B C. b Coml R AY—

#hoy, Horf 150 S AR F (3 2).
2.3 3BOE C. b E DNA HERRYIF R ERTALA
B E

FH 138 B2 T U5 1 9 [ EHI P 4 1 PCR 472 bp
A B, W9BR#E DNA Com1 3£ [K PCR P4yl 745
H1, 5 Nine mile TEARIR]FRA;ELPIAH Lb iy 5248 157
Mo 32 MFIRMRAALG RSB LIS Y5
TSI EENY I, R kA AR S AN, ]
A2 AV A VA HAth P BE R0 1 B, T X2y
BT 12 7R 5 Nine mile BBRIRI A A8 5 4P
TRILBERERF R RERAIEM . 5 Nine mile
WY Coml FERAH L, A 12 550 C. b Coml
KA RAR N, Horh 8 MG IR IR, 4 PR
AR BAFEIRRRIEPESRAE . A 4 A AGER I 2 4L
AR A, LSRG B e 2 n B 4 SR AR
M, A 2N EERRA(FR 2).

F= 1 BIiEE= PCR IER

Table 1 Quantitative PCR results of egg yolk

FEHE PCR 4554 My
hAe Quantitative PCR results Sequencing
Sample
UTTIEEE C. b Com1 gene 7 T4%% RET NN

Number of Com1 molecules Identification

29 386°x30°x9°=104 220¢ + o+

66 38?x30°x9°=10 260° + o+
106  8181°x30°x9°=2 208 870" + o+
121 235°x30°x9°=63 450¢ + NTY
125  153%x30°x9°=41 310¢ + o+
150  268%x30°x9°=72 360¢ + o+
164  109°x30°x9°=29 430 + NT
169  122x30°x9°=32 940¢ + o+

TEONT: MFR. % dbrieiliZk A s B A, Y
FREEFEIUE DNA &% 1/30 fE24 PCR WAk A ©
1/9 B EHREUE DNA; % —/SX8 511 C. b Com1 gene DNA
B4 FHL

Note: NT: Failure of sequencing. ®: Automatically calculated by
standard curve; ®: 1/30 of the total amount of DNA in egg yolk
was used as PCR template;  1/9 of egg yolk was used for
DNA extraction; %: The number of C. b Com1 molecules in one
chicken egg.

http://journals.im.ac.cn/wswxtbcn
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<2 BEPE C.b Coml472bp K EEPRYSRI LS

Table 2 Mutational site of C. b Com1 in egg yolk
97 103 109 110 127 131 136 137 142 151 155 163 164 156 173 175 177

AA of
Nine mile
Gly Thr Cys Asn Lys Val Leu

GGC ACA TGT AAT ACA GTT CTG CCC CAA TTA AAA CAC GAC CTG GAC GAA ATC

GIn Leu Lys His Asp Leu Asp Glu Ille

GGT CGT
156 Gly Arg
GCA AGA
169 Ala Arg

284 Asn
AGA
190 Arg
GTC
119 Val

0
>
®

126 Gln

162

127

112

150

30

175

CCT

CTA CCG
Leu Pro
AAT
Lys
CAT AAC AAC GAC
His Asn Asn Glu

Asn

24 IBM&F EFEEFESERERRRLERE

A S AMUEE R AT DL RS ZT L IR A A A% X S
%, FIER AL A %, 5O0RMEE T~ rl i
[F] — EZ I F 1Bk N AT 22 5508 4R 1 58 L Ok A7
TE, Bk C. b INEFAR(E 3).

3 Wik

FATHESR PCR I F# PCR el LUff
PCR S N ERJERAN 10 5445, FH—% PCR J2 ]
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FeAE 501 bp F B, i Dk Dz R
B:, 7EH DNAVKIE, D610 1% & 5FR1% DNA 7~
YIItAE NN, F iR & PCR ML PCR
O, g PCR KON M B ATl iy 40 4~ Coml %
R0 i E 8150 PCR B Z2 T 4 4~ Coml
REA B BIS L, Wi Cob M RE B
—A~ PCR FESEPE R VA o5, I H AL HOA IR
Y15 PCR P=4MCA IR PCR 1 24 5 7T LU
W, B4 PCR &L PCR S vl LAl i3 4
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3 MBMEKEYLRFGRER S E G
Fig. 3 The light microscopy and immunofluorescence
images of chicken blood cells

T e BT T I WS LA A AR, Ao A
AR ;5] — 0 A 9O BT T Al W — /N 4
INGEIERRL, S C. b I E LA,

Note: In the light microscopy chicken red blood cells were
observed nuclear elliptic ones and white blood cells were nu-
clear irregular ones. In the same position immunofluorescence
shows that there were tiny fluorescent particles of the uniform
size, i.e. inclusion body.

A~ C. b WIAATE. br IR Bk & PCR
%, BLFTFXSERg, {0 10° 22479 C. b T o JEK
JEREAR T 80E %, 7T RE 2 i T XS O $E B
DNA Z&fif2, I Hop e b i e & H i U i
AIAESERI PCR W Y T E R A

HIxE 1 PCR Iz il XS B Hr %) C. b 7 Coml
FEPRBCE, fERRES e L, FRATIEAE E
C. b FEFEMCHRHES, 2T C. b 4N,
WA R G E 7, RIS R SE R K 2 000 kb
ity, iHBuRZER, AUERH. H 501 bp PCR %
E 7= W) R b o i, SRR R BRHERT R R® A
99.99, MhZk5e3, FATHIL A ZAEN — A B
[ C. b FEEENET 53] 10° 4245, FREWXT C. b
R A I AT KR A T, I 2 R A M
TagMan SZRJ € & PCR 7% ISIHHa & RGN w2
Kt 10 NEEFEE A, JF HARATH 1SHa B
JiBE(485 bp)TE ki DNA AM A MARAE S,
XFFIRATH PCR7“WIE A bniEd R ul, B HA UL
MR 71, R4 JE b il BB B T O e Al
FATH I E T Coml K ) PCR KN =4 Ry

H, KB RAER. W Coml i) 97 53 177 5
It 80 MREMRI T, A 8 MEERY C. b Coml
HREAAESR, 14BN R, i1 EE
SERRRAY S, — & Forward & Reverse XUl
1953 50T 317 LA S 525, FER]— s kA
] —FEAR S 1 P 50 7R SRR, AR SRR R R
WE TXGER C. b WAFTERY E S, FoATX) C. b
PHAH XS IR AT MR 4 Je, X ORE B (SCID) [k
3T 8hPcss, BUEE sl 2Ub e ez 1k
W BRI (R Rk 3), ik, RATHEAIT 5T
SR SE

J TR T LIRS C. b, FATHEBOE
P2 A L X R AE 30 Ml DNA JFi#17 PCR
e %80, C. b PCR BHPERY 7 50% 2540 (4 R A
IR)o FRATREAG MM 7 AT T KAt o g il
FE, KB RT LU C. b EE, JTREMGTHE .
C. b PHAEHAZ AN ok 5 WA A P 255, % 11 4
PIHEIAE] C. b BEIER C. b 17T USRS, i T
Z3H A M HEE DNA C. b Coml %P PCR f )i FH
P, PRI i SR YALRR R T BE R OR . AT
A HCGEAEXS IR B ] LAy B kA TR, IR
AEORE, UL, IRATENRSEI A C. b L
ZEA G MTRARE S MG B 43 B If 5 57
AT ARG C. b R E XS D252 C. b IE
SRR 2 — I — DA B, 25T C. b FEAN
W, REFRRME, T B — S g e,

2 % X M
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