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Comparison of Two Real-Time PCR Methods for Survey of Citrus Greening Disease (Huanglongbing). Takayuki
Matsuura, Yuji Fujiwara, Norihiko Saito, Junji Yoshioka”, and Kazuyuki Hideshima® (Research Division, Yokohama
Plant Protection Station, 1-16-10 Shin-yamashita, Naka-ku, Yokohama 231-0801, Japan. ”Moji Plant Protection Sta-
tion and ?Naze sub-station, Moji Plant Protection Station). Res. Bull. Pl Prot. Japan. 48: 1-6 (2012).

Abstract: Citrus huanglongbing (HLB), also known as citrus greening, is considered to be one of the most serious
citrus diseases worldwide. Since 1988, HLB caused by Candidatus Liberibacter asiaticus (Las) has only occurred
in a restricted area in Japan (Okinawa Prefecture and some of the islands in Kagoshima Prefecture). In this study,
we compared and validated one nested PCR and two real-time PCR protocols for use in an HLB eradication con-
firmation survey on Kikai Island, Kagoshima Prefecture, where an outbreak of HLB required urgent eradication
measures. The two real-time PCR protocols (Okuda et al., 2009; Kawai et al., 2010) were 10- to 100-fold more sensi-
tive than nested PCR (Ding et al., 2005). The accuracy of the two real-time PCRs was then investigated using leaf
samples from an area on Okinoerabu Island where HLB occurred. Their accuracies were unreliable at very low
concentration copies (1 copy/ul level) in some samples. However, the reproducibility of one real-time PCR (Okuda et
al., 2009) was higher than the other (Kawai et al., 2010), and therefore we chose Okuda’s real-time PCR method for
the confirmation survey. Furthermore, we devised a survey flowchart including another PCR method (Jagoueix et
al., 1996) to confirm the results, incorporating another survey one year later to verify the reliability results at low
copies/ul.

Key words: real time PCR method, Candidatus Liberibacter asiaticus, citrus greening disease, comparable examination
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Fig. 1. Detection of the standard DNA in 10-fold dilu-
tion series (3.7 X 10° to 3.7 X 107 copy/u ) using
Okuda’s method (Okuda et al., 2009). (A)
Amplification curves; (B) Standard curves. 1: 3.7
X 107, 2: 37 X 10° 3: 3.7 X 10°, 4: 3.7 x 10*, 5: 3.7 X
10% 6: 37 X 10% 7: 37 x 10", and & 3.7 X 10° (units:
copies/u1). NC, Negative control (sterilized distilled
water).
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Table 1. Comparison of detection rates of Candidatus Liberibacter asiaticus from leaf samples on HLB infected trees with three

methods.
. . Number of Number of Number of positive samples
Sampling location -
trees sampled leaves sampled Method AV Method B? Method C?
Tokunoshima 10 100 65 65 62
Okinoerabujima 13 100 67 66 65

YMethod A (Okuda et al, 2009), 2) Method B (Kawai et al., 2010), Method C (Ding et al., 2005).
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Table 2. Comparison of detection limits of Candidatus Liberibacter
asiaticus in 10-fold dilution series from HLB infected leaf
samples with three methods.

Results of DNA serial dilution

Sample No.  Method

Y102 10 100t 1070

10°  10°

1 Al +4 +
B? + +

cd + +

2 A + o+
B + +

C + +

3 A + o+
B + +

C + +

4 A + +
B + +

C + +

5 A + +
B + +

C + +

6 A + +
B + +

C + +

7 A + o+
B + +

C + +

8 A + o+
B + +

C + +

i _ _ _
4 _ _ _
+ - - -
i _ _ _
4 _ _ _
+ - - -
4 _ _ _
+ - -
+ + + +
+ + + -
+ - - -
+ + + -
+ + + -
+ _ _ _
+ + + -
+ + + -
4 _ _ _

UMethod A (Okuda et al, 2009), ?Method B (Kawai et al, 2010), Method
C (Ding et al, 2005), ¥+: Specific DNA amplification confirmed, ¥ —:
Specific DNA amplification not confirmed.

Table 3. Comparison of detection rates of Candidatus Liberibacter asiaticus in HLB survey on Okino-

erabu Island with two real-time PCR methods.

First Second

Method AV Method B?  Method A Method B

Total number of samples 216 216 72 72
Number of positive samples 12 12 0 0
Number of samples with about 1 copy/ul 14 63 12(10)? 40(38)Y
Number of samples under 1 copy/su1 23 20 14 4
Number of negative samples 167 121 46 28

UMethod A (Okuda et al, 2009), ?Method B (Kawai et al, 2010), Y Number of samples where the result

is the same as the first test.
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nested-PCR{E & 2D 1) 7V % £ L PCRiEEZ JHW 72 H
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® Survey
Sampling HLB suspect leaves
® DNA extraction (CTAB method)

~

| ® Realtime PCR (Okuda et al, 2009) ‘

Under 1 copy/pl

Equal to or over 1

HLB suspect HLB negative

@IQ[

‘ ® PCR (Jagoueix et al, 1996} ‘

i

No specific DNA amplification

P

‘ HLB infection not determined ‘

’ Specific DNA amplification

i<

HLB positive

®  One year later, leaves are retested.

® HLB infection is not determined again.

Fig. 2. Survey flowchart for confirmation of HLB eradica-
tion.
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