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Detection of Xanthomonas hyacinthi by PCR assay and indirect
immuno-fluorescent staining method
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Abstract; PCR primer pair JAAN/JARA was synthesized based on the fimA gene, to detect Xanthomonas hyacinthi (XHA) in
Hyacinthus plants. The primer pair was specific and could be used to distinguish XHA from other bacteria in samples. XHA were
purified as an immunogen for immunization of rabbit. The antiserum against whole cell of XHA was obtained. Using this antiserum,
indirect immuno-fluorescent staining (IIFS) was developed and applied for detection of XHA cultures and artificially inoculated
plant samples. Target bacteria could be detected by IIFS from pure cultures and artificially inoculated samples. The PCR and IIFS
procedures described in this study can be used to detect this disease in ports of China and reduce the risk of XHA entry to China.
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Table 1 Isolates, samples and sources
93 P BURE &1 Lsolates or samples HHRICE Code KT Source
WU F BRI Xanthomonas hyacinihi XOA CCIMGT39 0y i O .00 BOCM/LMG

XHA1, XHA2

IKFEGH M ASIREE X, oryzae pv. oryzae Xoo AWF5EE This laboratory
IKABAN B A BER I X. oryzae pv. oryzicola Xooc AT This laboratory
H s SIS B8 X. campestris pv. campestris Xce AT 2 This laboratory
AT 798 B X. axonopodis pv. citri X. ci AMF5E % This laboratory
KREBEZIHH X. axonopodis pv. glycines Xag AWF5E % This laboratory
HABERE X. axonopodis pv. malvacearum X. mal AMWF5E % This laboratory
HHIRBEITE X. translucens pv. cerealis Xte AHFEE This laboratory
KA LAB IR Acidovorax avenae subsp. cattleyae A. a. cat R. Walcott Georgia University
PUJTERBERG TR A. avenae subsp. citrulli ATCC29625 R. Walcott Georgia University
FHEAZ W8 25IR B A. avenae subsp. avenae FC371 N W, Schaad ISTA, USA
HFEVEIRTE A. facilis A £-019 N W, Schaad ISTA, USA
TAOTIZEEINE Burkhoderia caryophylli BSC AWF5E % This laboratory
FEMBZIE T Clavibacter michiganensis subsp. michiganensis CMM AMF5E % This laboratory
EE A TEZE BN R C. michiganensis subsp. insidiosus 2621 AWF5E % This laboratory
HRRSCEREE Erwinia chrysanthemi E. ch AWF5EE This laboratory
KEZERIEI R E. carotovora subsp. carotovora E.cc AHFFEE This laboratory
KIGFTE Escherichia coli E. coli AWF5E % This laboratory
Wi B PERERR Pseudomonas syringae pv. pisi pPSp AT This laboratory
RIERTE P. syringae pv. mori P. mori AWF5E % This laboratory
HINABIR A P. syringae pv. lachrymans PsI8 O B BE CAAS
AN B P. syringae pv. tomato DC3000 AWF5E % This laboratory
BN ANTEYE BB P. syringae pv. maculicola PSM AMWF5E % This laboratory
A 57 R IR Ralstonia solanacearum R. so AHF5EZ This laboratory
S AR Staphylococcus aureus St. au AMF5E % This laboratory
AE FIRIEFEA Hyacinth plants ﬁi‘]{m%‘?ﬁﬁfﬁ% .

Nanjing Huashenmiao Market

IR T 3

R4 FIXIAEA Tulip plants

Nanjing Huashenmiao Market

Note: BCCM/LMG: Belgian Co-ordinated Collections of Micro-organisms; ISTA: International Seed Testing Association; CAAS: Chinese
Academy of Agricultural Sciences
1.2 4$5RMESI9RIEIT

FRPEG 1Y) JAAN Fl JARA SRR RUE F# B A fimA S5 (GenBank 5%, AF281159), frkk
FEE S35 468 ~490 bp H1 671 ~694 bp, 51H1F 5143 Bl j& 5'-ACAACGACTCAGGCCGATGTTGG-3 il 5'-
CAGGTGGCAGGACGCAATTTCTCC-3'" " | My Invitrogen 23 45,

1.3 PCR#&MUAZE

PCR LW AAZ Jy: 10 x Buffer (10 mmol - L™" Tris-HCl, pH 8.3, 50 mmol - L' KCl1) 2.5 pL, 25
mmol - L™" MgCl, 1.5 pL, 2.5 mol + L' dNTP 1 wL, rTaq polymerase 0.5 U, 5|4 JAAN, JARA (20
mmol - L_l) £0.5 wL, HER 1 L, WEEIK A E 25 pL, PCR RNWEEFF R : 95 C 5 min; 94 C 30 s,
62 °C 30 s, 72 °C 30 s, 30 fFH; 72 °C 7 min, B8 pL § #7774 T 1% HIEMEEE R Tk, 120 V 30
min, {RIEZEE (EB) Yeff, Bio — RAD BERUR RGNEIF AT UG RAEFIERTF . PCR 19 R BLREI 5
B XHA R KFEKFEFEE 2 x10° ~2 x10° CFU - mL™", B 1 pL VE MBI TP 14, PCR P2 ¥1E
1% B REWHEE RS F vk s
1.4 MBI &

HUXHA 78 NA VA FRIZk, PRECARETETE LB MRRE 23 rh P K5 9%, 28 CHiFF 15 h, BOLE L
THW, H10.008 g - mL™" NaCl VPR, HE 3 WK, o HAHE R E NaCl I RETE, TR BN
10° CFU - mL™", R CEEEEED . R R A, RJ5—K %810 d J5oRI0, 5 BEPimid .,
1.5 HEERELELEFAR
1L.5.1 FEREFOELERF B0 pL FHCHEI/KECHIZ 107 CFU - mL™ (WEEIR, 23lnsl gt t
SR AL (B S mm) , AWK, 3R AOERE e, PUiiE A PBS (0.01 mol « L', pH 7.4) Hi
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FE 1000 £%5, BU10 WL INEFERAIFLA, 37 CHYEIFE 30 ~60 min, ZEE/KERREMRGE CREG /K B P ERE
f), KUE, I FITC ARCHIES TS 1eG (JH0.01 mol - L™" PBS W& TAEWRIE) , 4L 10 uL, 37 CIRais
H30~60 min, ML, KT, MIIFER (ZrHh), SBAER, POtRMEIEL . ICEIEIRM,

1.5.2 REEAN K XHA FEHERHKEAEREEK (0.008 g - mL™") FikE]2 x10* ~ 2 x10° CFU -
ml ™" PO BB | ORI IR,

1.5.3  HAiaill R S ERE R RREIZ) 2 x 10° CFU - mL~", #F XHA WER -5 HALZL Rk
FREBHARIRS, DA XHA AU HAB SRR & W B R EXT IS, )a‘ﬁﬁfréz’fﬂw LEZ | TESRIEIEAH,
1.6 ANTIEMERHNKN

FHTCT A 25 e B XHA B &, TEXUEFAARE A it i AT IR, DARERD TR K B i A P et
M, PR 24 h, NTAMRT (FAK25 C, MXHEE 70% , 12 h; B b 10 °C, FHXHEE 95% , 12 h)
i 14 AP W eRh R RE R T R SRR A B AL 1 em® JNBE, AEOMEESLINL mL JCRRK, 4 CIZHEL h,
WG R . B 1 L I8 R B AREAT PCR KGN . B 10 WL 35 VR AT S 2 Sk
2 HEREGHHT
2.1 RUEFHEBFED PCR &

A HE B RRECHI % 2 x 10° CFU « mL ™" BETR MR, ST B PCR i, 45032 AT XHA §
PRAED 3 th 226 bp MURERPE R B, MM S E R To B, RT3 [ W Re R = ik XHA 5 At
XTI, B TFSiEkEL, RAHRrSEkRNaR (K1),

2 7T, KT 2 x10° CFU » mL ™' B RER IS AT 1 H B B4 112 x 10° CFU - mL™' (W&
TR TS S . R ITEI R EUE R 2 x 10° CFU - mL™' . DL T8RN & 905 (19 KUE 7 1 1033
HORAE AR HEAT PCR KGN, 255 KHT, BRMEERM A, AR HFOLAYIR U PCR AN 25 SR 34 5 PR

2 3 4 5 1 2 3 45 67 M & 9 10 CK

_ _ ‘-’26 hi.
226 bp
E1 sl9HRENE E 2 PCR&EMNREGES ATHEMERE PCR &N
Fig. 1 Primer specificity test Fig.2 Sensitivity test and detection of artificially inocula-
1. XHA; 2. XHAL; 3. XHA2; 4. Xooc; 5. Xce; 6. X ci; ted X. hyacinthi (XAH)
7. Xag- 8. X.mal: 9. ATCC29625: 10. Xtc: M. Marker 1-6. 2x 105 -2 XlOO CFU - mL_] of XHA respe(‘,tively; 7. HZO;

M. Marker; 8, 10. Inoculated samples; 9. XHA; CK. Negative control
2.2 XS F SR H A a3 & o kA il
TALPERN RO E . & XHA PR PE R 2R R RN, AN XHA 9 HAD BRI A IR & B0 BH 4
Y (K3), Ll pe s ey )y 2R I 5 HAth 8 40 B TG BH (0 38 U R, [R]32 Bg3 9 S Ye £0 J7 2: 1)
RIEE AT AT 2 x10° CFU - mL™" (& 4)
N TAERPRESL ARSI . AR AT, X T 3R XHA & M RO f e ik ke i g G, 4%
R, A EERRE R ER Y (5 - A, B, C), fEEM R IA RHOCRINE (K5-D).

B3 EERREERERNELEE

Fig. 3 Specificity of indirect immuno-fluorescent stalnlng detection
A. XHA +PSP; B. XHA +Xcc; C. XHA + St au; CK. Suspension of mixed bacteria without of XHA
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Fig. 4 Sensitivity of indirect immuno-fluorescent staining detection
A. 2x10° CFU + mL.™'; B. 2x10* CFU - mL.™'; C. 2x10® CFU - mL.='; CK. H,0

>
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Fig. 5 Indirect immuno-fluorescent staining detection results of artificially inoculated samples
A, Band C. N T AR RE Artificially inoculated samples; D. fdEREFE T Heath sample
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TAEAEITEREE, R A AT E R XBRAR K, 10 )FE Edl s — R | Rfg, L — PRk Ik
BEL L XA 8 HE s T e A TR T

B — L8 A= Wy 7 5 N B B BRI e R AR SRR TS LA K rDNA T 814 S A i 5
bR AR AT RN T RE TR A Y 4R YRR e SO R IR AR, RIS 3
At S BRECHR AR G P AT Ao 20 A DN AR, 3 A B s D 2 43 10 g B B A LA fimA
SRR R AR bR, RIUARE SRS 1Y, REAE S AU B XU F BB I, i B ety R
B R R, AR IR AT 4 h INSERL,

AWFFERBA, I IXE 52 TR A 4 7T L3 I S IR e 5 G (0 7 A U XU 1 B
B, FERTRE, AR, AWERFRILE 3 h NSERL, &GS H RN R BRI, RSO BT
LERBUES PCR EAMEY, ZEARIRAERIA, AR, — Byl e T, J2—mhifE
B RAE AN vk, 1207 RS FBI TS 7O EA L, BAEEURACR (REERIFMIEZ) .
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