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Recent finds of huanglongbing (HLB) in commercial groves and residential areas in South Texas have necessitated
intensification of surveillance efforts to ensure a cost-effective detection of ‘Candidatus’ Liberibacter asiaticus (CLas) as a
precursor to implementing management measures. Since the probability of HLB detection over a given area is directly
proportional to the number of tree samples tested in epidemiological studies, the sensitivity of gPCR for detection of CLas
in composite (pooled) plant DNA samples was evaluated. One unit DNA from a range of known CLas-positive samples
with Ct values 25, 30 and 32 were spiked separately into 4-fold increments of CLas- samples (up to 99 units) units of DNA
from known negative samples. Resulting composite DNA were used as template in multiplex gPCR assays using
probe-primer sets specific to CLas, CLam, and a plant cytochrome oxidase-based internal control gene (Li et al., 2006; J.
Microbiol. Methods 66:104-115). The optimal composite ratio of one unit CLas-positive to four units CLas-negative
individuals was validated using 31 composite DNA samples derived from 155 field survey samples and the results
compared with tests performed on each individual in two independent machine runs. CLas was consistently detectable
when one unit of DNA from a positive tree is pooled with four units of DNA from a healthy tree. A comparative analysis of
the 155 field-collected tissue samples indicate that gqPCR analysis of composite DNA samples could result in 77.5% true
positive & negative, 3.2% false positive and 19.4% false negative HLB detections. The use of composite DNA samples
could enable a cost-effective routine quick screen of large number of survey samples in disease surveys considering that
the number of required analyses and associated reagents is reduced by pooling DNA samples from five individuals into
one and analyzing the pooled sample. As a consequence, larger numbers of survey samples can be handled, including
samples from asymptomatic trees. Cohorts of DNA extracts from single trees included in the CLas-positive composite
DNA sample could then be tested individually to identify the culprit tree(s). The net amount of time required to perform the
composite and individual qPCR assays was comparably equal since time expended pooling cohorts of individuals into
composite samples are balanced by time saved setting up qPCR reactions for a condensed number of DNA templates.
Based on current estimations, the ability to pool together five DNA samples into one composite sample could result in a
saving of up to 40% of the total cost of testing individual samples. This is because the cost of DNA extraction will remain
constant since DNA will be extracted from each individual while only one-fifth of the cost of gPCR analysis of the isolated
DNA is needed for the composite DNA gPCR assay. However, it is worth noting that the composite DNA assay resulted in
a significant amount (19.4%) of false negative samples. This should be taken into consideration especially when the assay
is being considered for diagnosing very sensitive samples such as nursery trees.
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