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Technique for Detection of Huanglongbing Using nested-PCR. Takashi Kawai, Kaori Kikukawa,
Tomonori Sasaki', Yuichi Kawazu, Toru Yokoyama and Akio Toguchi (Naha Plant Protection Station,
2-11-1, Minatomachi, Naha, Okinawa 900-0001, Japan. kawait@pps.go.jp, ! Faculty of Agriculture, Uni-
versity of the Ryukyus). Res. Bull. Pl. Prot. Japan 43: 27-32 (2007)

Abstract: PCR is commonly used in the detection of the citrus greening “Huanglongbing (HLB)" patho-
gen. However, PCR testing may not detect the HLB pathogen from infected trees without HLB symp-
toms. A more sensitive detection method for the HLB pathogen of latent infected trees is required to
be developed. For this purpose, we designed a new primer set for nested-PCR. Results of the studies
showed that our nested-PCR had a higher sensitivity than conventional PCR. Moreover, it could detect
the HLB pathogen from HLB infected trees not showing symptoms, which had negative results by con-
ventional PCR tests. Therefore, we concluded that the nested-PCR technique is an effective method for

the detection of the HLB pathogen at low concentrations in infected trees.

Key words: HLB, PCR, nested-PCR
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forward primer: Nest-1F [56'-GTT CGG AAT AAC
TGG GCG TA-3']

reverse primer; Nest-1R [56'-TCC CTA TAA AGT
ACC CAA CA-37]

1,160bps

Table 1. Reaction mixture for PCR

Distilled water 17.875 ul

Ex Taq buffer 2.5 ul

dNTPs(2.5 mM each NTP) 2.0 ul

Ex Taq (5 units/ul) 0.125 ul

Forward primer 0.75 ul
(OI1:3.0 ug/ml or Nest 1F: 3.1 ug/ml)

Reverse primer 0.75 ul
(OI2¢: 3.4 ng/ml or Nest 1R: 3.0 ug/mli)

Template DNA 1ul

Total 25 ul
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Fig. 1. Amplified region of 16S ribosomal DNA by PCR (OIl & Ol2c) and nested-PCR (Nest 1F & 1R). The middle
thick line indicates 16S rDNA of the HLB pathogen. The inside arrows show primers, and the outside arrows
are amplified regions by conventional PCR (The upper (blue) arrows: conventional PCR primers set, The
lower (red) arrows: nested-PCR primers set).
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Fig. 2. Distribution of sampling sites on Citrus
depressa inoculated with the HLB pathogen. a:
leaves or bark tissues around inoculation site.
bmnewly developed leaves on the shoot from
an inoculated region. c: leaves on the trunk
15-30 cm above inoculated site. d: newly
developed leaves on the shoot emerging from
trunk 15-40 cm above inoculation site.
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A

1000bp

500bp

1000bp

500bp

1000bp

500bp

Fig. 3. Conventional PCR or nested-PCR amplification for each single primer set or two primers sets: A:
conventional PCR with OI1/0I2c. B: conventional PCR with Nest 1F/Nest 1R. C: nested-PCR with OI1/0I2c
and Nest 1F/Nest 1R, Lanes 1-10: Sample from inoculated Citrus depressa, Lane M: DNA size marker

(containing 100 bp ladder).

A

1000bp

500bp

1000bp

500bp

Fig. 4. Comparison of sensitivity of PCR detection of the HLB pathogen in different DNA concentrations of citrus
plant extracts. A: conventional PCR. B: nested-PCR. Lane 1: DNA extract, Lanes 2-7: diluted DNA extract,
1071076 Lane M: DNA size marker (containing 100 bp ladder). Lane 8: positive control. Lane 9: negative

control.
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Table 2. Comparison of conventional PCR and nested-PCR detection method for HLB pathogen in the various
regions of the artificially inoculated Citrus depressa.
Sampling period after inoculation and PCR method
Se?\iling Sfergg;?)g 2week 4week 6week 8week 10week 12 week 14 week 16 week 18 week 22 week 26 week
¢c» N C N C N CNC N C N C N C N C N C N C N
a -3 - - - - 4+ - + - - - - - - - - - - — — 4+ nt
b nt nt nt nt + nt nt nt + nt + nt nt nt + nt nt nt nt nt nt nt
N-1 . oo
d nt nt - - - - - - - - - - - - - - — — — — + nt
a - - - - - - - - - - - - - - - — 4+ nt + nt - -
b nt nt nt nt + nt nt nt + nt + nt nt nt + nt nt nt nt nt nt nt
N ¢ - - - - - - - - - - - - - - - - 4+ it - - - +
d nt ot - - - — - - - - - - - 4+ - 4+ + nt + nt + nt
a - - - - - - - - - - - - - - - = + - + - -
b nt nt nt nt + nt nt nt + nt + nt nt nt + nt nt nt nt nt nt nt
N-3 . e
d nt. nt - - 4+ nt + nt + nt + nt - - + nt - —-— — + + nt
a - - - - - - - - - - - - - - - - - - - - — +
b nt nt nt nt — 4+ nt nt + nt + nt nt nt + nt nt nt nt nt nt nt
N-4 . s
d nt nt - - - - - - - - - - - - - - - - — — — -
a - - - - - - - - - - - - - - - — 4+ nt - - + nt
b nt nt nt nt nt nt nt nt nt nt nt nt nt nt nt nt nt nt nt nt nt nt
N-5 . T T T T e e
d nt nt - - - + - — 4+ nt + nt - + —-— —-— — - — — + nt
a - - - - - - - - - - - - - - - - - - - — — 4
b nt nt nt nt + nt nt nt + nt + nt nt nt + nt nt nt nt nt nt nt
N-6 . e
d nt nt - - - - - - - - - - - - - - - - - - - -
a - - - - - - - - - - - - - - - - = — — + + nt
b nt nt nt nt + nt nt nt + nt + nt nt nt + nt nt nt nt nt nt nt
N-7 . T R
d nt nt - - - - - - - - - - - - - - - - - 4+ = =
a - - - - - - - - - - - - - - - = = 4+ = 4+ 4+ nt
b nt nt nt nt nt nt + nt nt nt + nt nt nt + nt nt nt nt nt nt nt
N-8 . T T T T e e
d nt ot - - — - - - - - - - - - - - - - — — 4+ nt
a e
control b nt nt nt nt nt nt nt nt nt nt nt nt nt nt — — nt nt nt nt nt nt
¢ L
d nt nt - - - - - - - - - - - - - - - - - - - -

D Sampling region; see Fig. 2.

2 C; conventional PCR, N; nested-PCR

3)

+; positive, —; negative, nt; not tested
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Jagoueix, et al. (1994)0 0000 —0 00 PCRO
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000000 PCROHLBOODOOOOODODOO
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