
Southern Gardens Diagnostic Lab

Understanding PCR



Southern Gardens Diagnostic Lab

• Has been in operation since 2006
• Over 350,000 samples run at no cost to the 

grower/researcher
• Initially all of the samples were diagnostic 

samples: either positive or negative
• Now, virtually all are samples that come from 

research trials
– Grower, industry, University and Federal
– Validation of results from other labs
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Southern Gardens Diagnostic Lab

• Initially, all costs were covered by Southern 
Gardens

• Beginning in 2008, FCPRAC and later CRDF, 
began partial funding of the laboratory

– Covers 2/3 of the direct costs of the assays
– SGC pays the other 1/3

• SGC samples account for about 1/3 of the samples

– SGC covers all of the indirect costs

• Current budget based on ~25,000 samples per 
year

– Grower, ACP, SGC groves, SGC research
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Sample volume

• Only includes outside grower samples (does not 
include ACP samples or SGC samples)
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Results

• Results are reported only to the person that 
submitted the samples

– Exception was when HLB was a select agent 
(reported positives to state and federal agencies)

• Results reported as Ct value and a diagnosis of:
– HLB Positive
– HLB Questionable
– No HLB found

• Verification test (conventional PCR typically only 
is positive at a Ct of 30-32 or lower)
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Polymerase chain reaction (real 
time)

• PCR is an amplification of DNA
– Exponential doubling
– qRTPCR: quantitative
– Ct value indicative of how much

DNA is present in the initial RX
• Low number means a lot of DNA
• High number means less DNA
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Calculation of Ct value

• Real Time PCR Ct Values. What does Ct mean? In a real time PCR assay a 
positive reaction is detected by accumulation of a fluorescent signal. 
The Ct (cycle threshold) is defined as the number of cycles required for the 
fluorescent signal to cross the threshold (ie exceeds background level)
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Real Time PCR
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Lab Report

CT< 30 Positive
CT between 30-32 Questionable

CT>32 No HLB Found
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Threshold Determination
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Cases vs. Controls
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Copy number

• Starting about 2 years ago, SGCL started offering 
another means of reporting:

– Copy number
– Estimation of the actual number of starting copies of 

the gene of interest
– The gene we are amplifying has three copies in CLas

(to determine cells, divide by 3)
– The process takes more time and is more involved

• Must ask for this service



Copy number

• Results reported as:
– Copies per 100ng of DNA
– Copies per 100mg of tissue
– Divide by 3 to get cells

• Does not indicate live or
dead



New services

• Willing to run other assays
– Other assays have been reported to be “more 

sensitive”
– The assay that we are running has been extensively 

validated around the world
• SGDL is agnostic to which assay we use

– We are willing to run other assays but it will be up to 
the user to interpret (will run comparison assays if 
requested)

– Willing to run other assays (endophytes) if primer 
sequences, PCR conditions/parameters provided

– Live vs Dead (if/when available)



Questions?

• Dr. Jamie Duffer
• Paula Gadea
• Lynn Briefman
• Jose Paniagua
• Pearl Mai
• Dr. Claudia Kaye
• Orlinda Cutino
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