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Background to qPCR DNA analysis 

DNA is found in the cells of all living organisms. DNA testing works because all living things are different 

at the level of their DNA. The testing looks for genes (or regions of DNA) which are unique to a 

particular organism— when the testing finds that unique DNA in a sample, we can confidently say that 

organism is present. Quantification can be achieved as the number of copies of a gene found correlates 

to the population size of that organism, i.e., a larger number of copies of genes indicates a larger 

population.  

The basis of many DNA tests which are carried out is a technique called polymerase chain reaction 

(PCR). It is a very clever piece of science which allows a laboratory to target genes of interest in a 

sample and multiply them exponentially (amplify them). This makes it easier to detect and investigate 

desirable genes (and therefore organisms) in DNA isolated from a certain environment. The amount of 

DNA present at the end of the PCR can be used to work out whether the organism of interest is present 

in the sample. Analytica’s mould test involves a version of PCR called quantitative PCR (qPCR) which 

allows detection of the amplified DNA in real time. Using a standard curve with quantification cycle of 

known spore standards, the initial amount of spores in an unknown sample can be measured. In 

Analytica’s mould test, the test results are extrapolated (considering preparation factors) and reported 

as spores/cm2 (tape samples), spores/sample (surface swabs), or spores/m3 (air samples).  

 

At Analytica laboratories we are using 5 qPCR assays, designed for different Mould target groups. One 

of the assays is very universal, meaning that the primers/probes used in the assay are designed against 

(and thus target) a very conserved region of an ubiquitous to all fungi gene.  The outcome is an 

estimation of total fungi in a DNA sample extracted from a certain environment. The other assays are 

designed to allow specific targeting of one species (e.g., Stachybotrys chartarum) or broad targeting of 

multiple species in one genus (e.g., Cladosporium sp.). Meanwhile we keep a culture collection of all 

mould species of interest, we culture the organisms in the lab, we collect the spores, we count the 

spores under the microscope and we make standards (quality control samples with known amount of 

spores) that are used for validation and daily monitoring of test’s performance, from DNA extraction 

to PCR analysis. 

 

Traditionally, mould analysis/testing is performed using microscopy and each method has its own 

advantages and disadvantages. Microscopy can underestimate counts as fungal spores are very similar 

to one another and, it is difficult when you have a sample with lots of different spores to discriminate 

between the different groups under the microscope. It really requires in depth knowledge and 
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expertise and still, it is a very challenging task. Background noise is also of concern, dust, dirt and high 

spore numbers can make enumeration under the microscope impossible. qPCR methods are more 

automated, overcoming the need of highly skilled taxonomists. They are sensitive (they can detect all 

species of interest), they are specific (they can detect only the species of interest) and efficient (can 

process multiple samples at once). It is true however, that PCR can sometimes overestimate counts, 

for example it will count every spore but also every vegetative cell that is present. 

 

qPCR Variation 

A key point to have in mind with qPCR assays used for Mould analysis is that different assays can have 

small variations depending on how Broad or Specific the target group is. As a rule of thumb, very broad 

assays (for example total fungi assay) can be more complicated, resulting in varying assay performance 

(within acceptable degree). For example, let us assume that we have a sample with 1000 Stachybotrys 

chartarum spores. We expect to measure 1000 spores with either the Stachybotrys specific or the Total 

Fungi Broad qPCR assays. It may be that the Stachybotrys assay returns a result of 1000 when the total 

fungi assay returns a result of 800 spores due to the lower binding affinity of the assay. Another thing 

to keep in mind is the relative standard deviation for every obtained result, the true value of every 

result we report lies within a range of values. Because of these reasons it is technically accepted and 

valid that sometimes the total fungi count is estimated lower than the sum of the rest of the mould 

groups. 

 

 

Surface sampling 

Surface sampling is designed for sampling visible mould where spores are concentrated into visible 

fungal colonies. This sampling method is designed for determining if the sample was (1) a mould 

sample and not some other mark on the surface, and (2) is the visible mould one of the major 5 moulds 

of interest: Aspergillus/Penicillium spp., Cladosporium spp., Stachybotrys chartarum or Chaetomium 

globosum. The total spore count for surface samples is less important as visible colonies are dense with 

spores and will therefore have high spore counts.  

 

Air sampling 

Air sampling is designed to quantify the total number of mould spores in the air and the total number 

of mould spores from the 5 moulds of interest to establish if there is an indoor air quality (IAQ) issue. 

Depending on the types and number of spores, the IAQ risks can be evaluated to see if there are 

elevated levels of moulds that may be allergenic or toxigenic.  

Comparing indoor and outdoor mould counts is important to ascertain if there is an indoor mould 

source affecting IAQ.  It is common for outdoor total spore counts to exceed 1000 spores/m3 and these 

can vary based on multiple factors including the time of day, the season, and climate (e.g., 

temperature, moisture, and humidity) (Hess-Kosa, 2019).  
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It is important to keep in mind that very low-level mould detections can be misleading – one stray 

Stachybotrys spore caught in the air sampling device can falsely indicate a problem when there is not 

one. That one spore may just be an anomaly in the air at the time of sampling.  

It is also important to note that just because there is no detected mould in air does not mean there is 

not a mould problem. Using air samples in conjunction with surface samples can help work out what 

moulds are present and if any of the spores from these moulds are becoming airborne and leading to 

an IAQ problem. 

 

 

How to apply your test results 

There are currently no mould standards in place in New Zealand to cover mould sampling or 

interpretation of test results. As moulds and allergens affect different individuals in different ways, it 

is difficult to establish a level that suits all individuals.  

Consultants may draw conclusions on what levels they deem to be acceptable, based on the location 

they are sampling. For example, Stachybotrys chartarum and Chaetomium globosum are toxic moulds 

so a consultant may conclude that this should never be present. Similarly, in environments such as 

hospitals where vulnerable people may be exposed to airborne moulds, a much lower acceptable spore 

count may be set by the consultant.  

 

The New Zealand healthy homes standards came into place on 1st July 2019 that introduced minimum 

standards in several areas that can influence mould contamination including ventilation, moisture 

ingress and drainage, draught stoppage, heating, and insulation. More information about these 

standards can be found at: www.tenancy.govt.nz/healthy-homes  

 

In the absence of New Zealand mould standards, there are informative resources available in NZ and 

internationally that provide guidelines for establishing mould sampling protocols. Please see the 

following Resource Guide for some recommended resources. 

 

  

http://www.tenancy.govt.nz/healthy-homes
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