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or most of the last century, finding the cause of an infection meant growing the germ in a

dish, or looking at it under a microscope, and waiting days for an answer. Today,
veterinarians can detect the genetic fingerprint of a virus, bacterium or parasite directly from
a drop of blood or a swab. Molecular diagnostics, from polymerase chain reaction (PCR) to
next-generation sequencing (NGS), are now a cornerstone of rapid diagnosis in veterinary
science [1]. They help vets treat the right disease sooner and use fewer unnecessary drugs.

How PCR Works

PCR can be thought of as a molecular photocopier. A sample is taken, the genetic material,
DNA or RNA, is extracted, and a short piece unique to the target germ is copied millions of
times until it can be detected. If that unique piece is present, the test is positive. Real-time
PCR is still used frequently in everyday veterinary practice because the technology is widely
available and the test is relatively inexpensive [2].
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Figure 1. Basic steps of a PCR test
From PCR to Whole Genomes

Sequencing goes a step further by reading the order of the genetic letters themselves. First-
generation methods developed in the 1970s were followed by NGS platforms that generate
enormous amounts of data in a single run [3]. In companion animals, NGS is being used to
understand parasite transmission, infectious disease dynamics, metabolic and autoimmune
disorders, cancer and inherited conditions [2]. It allows scientists to identify unknown
pathogens, track outbreaks and study the microbial communities in the gut, skin and airways
[2, 3]. The World Organisation for Animal Health has long recognised its value for complex
diagnosis and monitoring of infectious disease [4].
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Figure 2. Milestones in molecular diagnostics (approximate dates)
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Which Test When?

Table 1. Comparison of common diagnostic approaches

Shows living bacteria
Culture and allows antibiotic
sensitivity testing.

Slow. Some germs will not ~ Urinary, wound and
grow. ear infections

Detects only what it is
designed to find. A positive
may not mean active
disease.

Fast and very sensitive
PCR for specific known
germs.

Viral diseases, tick-
borne and
respiratory panels

Reads the whole genetic
code. Can find unknown
or resistant germs.

Sequencing
(NGS)

Costly and needs specialist ~ Outbreaks, difficult
analysis. cases, research

No single test is best. Often the strongest approach combines methods: PCR for speed,
culture to test drug sensitivity, and sequencing for puzzling or recurring cases. Results must
always be read alongside the clinical picture, because a positive PCR does not always mean
the germ is causing the illness.

What Are Vets Testing For?

In dogs and cats, molecular tests are commonly used to confirm infections that are hard to see
or culture. Examples include canine parvovirus and distemper, tick-borne parasites such as
Babesia and Ehrlichia, feline leukaemia virus and feline immunodeficiency virus, and
respiratory or gut panels that check for several germs at once. Because many of these tests
target the germ’s genetic material directly, they can give an answer even when only tiny
amounts are present or the animal has already started treatment.

Table 2. Common samples and targets

Blood Tick-borne parasites, feline Detects organisms hard to see on a
viruses smear.
Swab (nose, throat . . . .
( eye), > Respiratory viruses and bacteria Tests several causes in one go.
Facces Parvovirus, gut parasites, Fast confirmation in sick young
microbiome animals.
. . Cancer markers, unusual Guides precise diagnosis in difficult
Tissue or fluid . .
infections cases.

Benefits for Animals and People

Faster and more precise diagnosis helps veterinarians treat the right disease early, avoid
unnecessary antibiotics and isolate infectious animals sooner. Many animal diseases are
zoonotic, so rapid detection at the animal-human interface also protects public health [1].
Sequencing can additionally reveal resistance genes, supporting the global fight against
antimicrobial resistance, and can guide breeding programmes and screening for inherited
disease in dogs and cats [2].

Questions Owners Ask

e Is a molecular test always better? Not always. It is faster for many diseases, but the
right test depends on the question being asked.

e Will it cost more? Sometimes, but targeted testing can save money by avoiding trial-and-
error treatment.

e Can it find every disease? No. Tests look for specific targets unless sequencing is used.

e What about genetic tests for breed disease? They can identify carriers of inherited
conditions and help responsible breeding.
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Key Takeaway
Molecular tools do not replace the clinician. They give the veterinarian sharper eyes, so that
the right treatment can begin sooner.
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