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CRISPR-Cas-Based Diagnostic Tools for Companion Birds:
An Overview
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ABSTRACT

Though pet bird ownership is increasing substantially, avian medicine faces a unique diagnostic challenge as birds often conceal signs of
illness until the disease has progressed beyond treatment possibilities. Current diagnostic tools, such as gPCR and ELISA, are promising
but rely heavily on expensive equipment and trained personnel. This results in long turn-around times, which makes them unsuitable
for rapidly progressing avian diseases. This review evaluates the potential of Clustered Regularly Interspaced Short Palindromic Repeats
(CRISPR) and CRISPR-associated (Cas) systems to overcome these limitations. By utilizing the “collateral cleavage” activity of Cas12 and
Cas13 nucleases, these platforms offer the sensitivity of qPCR with the speed and portability of point-of-care tools. The review also
describes recently validated CRISPR-Cas-based models for poultry diseases such as Avian Leukosis Virus, Infectious Bronchitis Virus, and
Duck Hepatitis A Virus and analyses their potential for translation into companion bird diseases. Further, the possibility of CRISPR-Cas
to aid in detection of zoonotic threats like Psittacosis and Avian Influenza, alongside a few other critical avian pathogens is described.
Despite challenges such as aerosol contamination and sample preparation, CRISPR-Cas systems combined with isothermal amplification

represent a significant step toward accessible, lab-quality diagnostics for veterinarians, pet owners, and breeders.
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INTRODUCTION

ompanion bird ownership has increased substantially
Cin recent years, creating a growing need for effective
diagnostic tools in avian medicine. A major unique challenge
in diagnosing avian diseases is that birds, as prey species,
often conceal clinical symptoms until the disease has
progressed to advanced stages. This delay in detection
reduces treatment success and increases the risk of disease
transmission, particularly in the case of zoonotic infections
such as psittacosis and avian influenza (Li et al., 2023). The
transmission pathways and zoonotic risks of major avian
pathogens to human populations are illustrated in Fig. 1.
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Fig. 1: Transmission pathways and zoonotic risk of avian pathogens to
human populations
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Current diagnostic methods, including quantitative PCR
(gPCR) and enzyme-linked immunosorbent assay (ELISA),
are highly sensitive and specific but rely on sophisticated
laboratory infrastructure, trained personnel, and extended
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processing times (Zhang et al., 2020; Chen et al., 2024). These
limitations make them unsuitable for rapid, point-of-care
detection, especially in decentralized veterinary settings and
among pet bird owners. The effectiveness of conventional
diagnostics is further challenged by the rapid genetic
evolution of avian pathogens. For instance, a study reported
multiple genotypes of infectious bronchitis virus (IBV) in
India, including unique emerging variants in chicken flocks,
underscoring the need for sensitive and rapid detection
tools capable of identifying diverse strains (Raja et al., 2020).
Similarly, a PPMV-1 outbreak in doves in Iran revealed a
highly velogenic sub-genotype, highlighting viral evolution
and cross boundary spread (Esmaeelzadeh-Dizaji et al., 2022).
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The occurrence of concurrent viral infections in poultry
further complicates diagnosis, emphasizing the need for
highly sensitive and specific detection methods (Fenton et
al., 2005; Chitradevi et al., 2018).

Recentadvancesin molecular diagnostics have introduced
CRISPR-Cas systems as a promising alternative. By leveraging
the sequence-specific targeting ability of guide RNAs and
the collateral cleavage activity of Cas nucleases, these
systems enable rapid, sensitive, and portable detection of
nucleic acids. When combined with isothermal amplification
techniques, CRISPR-based platforms eliminate the need for
thermocycling equipment while maintaining diagnostic
accuracy comparable to qPCR (Gootenberg et al., 2017; Chen
et al., 2018). The development of several rapid diagnostic
tools involving CRISPR-Cas for poultry diseases provides the
perfect validated model for translation into the companion
bird sector.

This review evaluates the performance of current
established CRISPR-Cas-based diagnostic tools for a few
poultry diseases. Further, we analyse the feasibility of using
CRISPR for rapid point-of-care detection of companion bird
diseases specifically. Finally, these findings are synthesized
to identify crucial future targets for CRISPR adaptation,
highlighting the potential of this technology to significantly
enhance avian veterinary diagnostics.

CuRRENT NucLEic AciD-BAsep DISEASE
DiaGNoOSIS

Molecular techniques like PCR and qPCR are the gold
standards for avian diagnostics due to their high sensitivity
and ability to detect latent infections (Madani and
Peighambari, 2012). gPCR is widely used for precise viral
load estimation and monitoring infection dynamics in
avian diseases (Chitradevi et al., 2024). While these methods
provide definitive diagnosis by amplifying DNA or RNA
directly from clinical samples, their reliance on specialized
equipment and skilled personnel limits their utility in low-
resource settings. As an alternative, isothermal amplification
techniques such as Recombinase Polymerase Amplification
(RPA) and Loop-mediated Isothermal Amplification (LAMP)
operate at constant temperatures. RPA utilizes two primers
for target amplification, while LAMP employs 4-6 primer
pairs to recognize multiple sites within a sequence. LAMP
enables rapid, highly sensitive nucleic acid detection under
isothermal conditions, with studies demonstrating detection
limits as low as 10 copies and high specificity without cross-
reactivity to related avian viruses. Importantly, LAMP assays
show performance comparable to PCR while eliminating
the need for thermocyclers, making them well suited for
field-level (Angamuthu et al., 2012). Because these methods
eliminate the need for temperature cycling and can provide
simple colorimetric readouts, they are frequently integrated
with CRISPR-Cas systems. This addresses the need for
portable tools that deliver lab-quality diagnostics at the
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point-of-care without the requirement for sophisticated
laboratory infrastructure.

CRrisPR-CAs FOR MoLEcUuLAR DiIAGNOSTICS

Overview of the CRISPR-Cas System

The CRISPR-Cas system is derived from the adaptive immune
mechanisms present in bacteria. Nucleases like Cas12a and
Cas13a which are guided by RNA, can target single-stranded
(ss) and double-stranded (ds) DNA and single-stranded (ss)
RNA, respectively. Cas13 forms a complex with CRISPR RNA
(crBRNA) enabling it to specifically recognize and target ssRNA.
This subsequently activates the HEPN domain of Cas13a and
cleaves all surrounding ssRNA molecules (Gootenberg et al.,
2017). This specific cleavage property has been exploited
for the detection of diseases. Detection is based on the
nonspecific nuclease activity of the Cas12a or Cas13a protein
following target recognition mediated by the guide RNA
(Chen etal., 2018).

Classification of CRISPR-Cas Systems

The CRISPR-Cas system can be broadly classified into two
major classes and six distinct types based on the structure
of their effector complexes (Makarova et al., 2019). Class 1
systems (Types |, llI, IV) typically involve large multi-protein
effect or complexes for nucleic acid detection and cleavage,
making them less suitable for use in portable diagnostics
(Hidalgo-Cantabrana and Barrangou, 2020). Unlike the class
1 systems, class 2 systems (Types Il, V, VI) utilize one large
multi-purpose protein (like Cas9, Cas12, or Cas13) to perform
the detection (Makarova et al., 2019). Their relatively simple
architecture and ability to cleave nearby ss nucleic acids non-
specifically, makes them well suited for developing point-of-
care diagnostic platforms. Approximately 95% of existing
CRISPR-Cas based diagnostic platforms were developed
using class Il systems (Yang et al., 2023).

CRISPR-Cas based Disease Diagnosis

Recently, isothermal DNA amplification methods such as
LAMP and RPA have been integrated with the CRISPR-Cas
system to create point-of-care test kits with high-accuracy
pathogen detection at constant temperatures, eliminating
the need for sophisticated laboratory equipment (Mao et
al., 2023). These systems utilize Cas effectors (Cas9, Cas12,
Cas13, and Cas14) guided by crRNA to precisely target
and cleave nucleic acids. Notably, Cas12 and Cas13 exhibit
“collateral cleavage,” where target recognition triggers
the non-specific degradation of surrounding single-
stranded nucleic acids, transforming molecular signals into
quantifiable colorimetric or fluorescent readouts (Li et al.,
2018, 2019). The mechanism and workflow of CRISPR-Cas-
based diagnostic assays are illustrated in Fig. 2. Platforms
that leverage this technology include SHERLOCK (Specific
High-sensitivity Enzymatic Reporter Unlocking) (Khudeir et
al., 2024), which pairs RPA with Cas13 for RNA detection, and
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DNA-targeting tools like DETECTR and HOLMES) (Li et al.,
2018). These assays often incorporate lateral flow dipsticks
for rapid visualization, as demonstrated in diagnostics for
Nipah and Zika viruses (Gootenberg et al., 2017; Miao et
al., 2023). Lateral flow dipsticks are widely used for rapid,
equipment-free visualization in point-of-care diagnostics. For
instance, immunochromatographic lateral flow assays have
been successfully developed for on-farm detection of viral
pathogens, demonstrating reliable sensitivity and specificity
while enabling rapid preliminary diagnosis in resource-limited
settings (Sambandam et al., 2017). Compared to traditional
gold standards like qPCR, CRISPR-based Point-of-Care Testing
(POCT) offers comparable sensitivity and specificity while
remaining cost-effective and easy to operate, making it ideal
for rapid screening and outbreak containment. A comparison
between conventional diagnostic methods and CRISPR-Cas
systems is summarized in Table 1.

Recently, there has been a surge in the use of the CRISPR-
Cas platform as a rapid point-of-care diagnostic tool in the
poultry industry. They act as crucial field test models that have
the potential for translation into the companion avian section.
These platforms exploit isothermal amplification methods like
Recombinase-Aided Amplification, Recombinase polymerase
amplification, Reverse transcription-Recombinase
polymerase amplification, Reverse transcription-enzymatic
recombinase amplification, and combine them with Cas
nucleases (e.g. Cas12a and Cas13a) to achieve the accuracy
and sensitivity of qPCR while providing portability and
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rapid testing necessary for POCT. This makes CRISPR-Cas
based diagnostics crucial for breeders, aviaries, and pet bird
owners. Recently developed CRISPR-Cas-based diagnostic
platforms for a few poultry diseases are discussed below and
summarized in Table 2.

CRISPR-Cas12a based detection of Short beak and
dwarfism syndrome virus in waterfowl

Short beak and dwarfism syndrome (SBDS) is a disease
caused by the SBDS virus. As the name suggests, the
disease is characterized by dwarfism and beak atrophy
affecting primarily ducks and geese (Matczuk et al., 2020).
Current diagnostic methods include virus isolation, Latex
agglutination assay, and immunofluorescence assays
(Chen et al.,, 2016) and ELISA (Zhang et al., 2020) which
are cumbersome and time consuming. In a recent study,
researchers have developed a diagnostic method to address
the need for an accurate and rapid diagnosis of SBDSV. The
study resulted in the development of a detection platform
that has integrated recombinase-aided amplification
with CRISPR-Cas12a. The results could be visualized via
fluorescence on lateral flow readout strips (Chen et al.,
2025). The assay’s detection limit was found to be 10 copies/
pL and demonstrated high specificity in distinguishing
SBDSV from other genetically related viruses namely, the
Muscovy duck-origin goose parvovirus (GPV) and the
classical GPV. Furthermore, this distinction could not be
achieved by gPCR.

%0
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Fig. 2: Workflow for a point-of-Care (POC) CRISPR-Cas diagnostic assay with lateral flow readout.

Table 1: Comparison of traditional diagnostic methods with CRISPR-Cas

Feature qPCR/RT -PCR ELISA CRISPR-Cas systems
Time to result 2-4h 4-6 h 30-60 min
Equipment Thermocycler Plate reader Room temperature
Portability Low Low High
Sensitivity Extremely high Moderate High (equivalent to gPCR/ RT-PCR)

Visual readout Digital

Colorimetric/Digital

Lateral flow ( Dipstick)

Table 2: Summary of CRISPR-Cas based detection platforms for avian pathogens

Pathogen Host CRISPRtype  Amplification method  Limit of detection (LoD) Time Reference
SBDSV Waterfowl Cas12a RPA 10 copies/pL ~40 min Chenetal., 2025
ALV Chicken Cas13a RAA 100 copies/uL 40 min Chenetal., 2024
C. psittaci Psittacines Cas12b LAMP aM <60 min Wang et al., 2023
PPMV -1 Pigeons Cas12a RAA ~10 copies/pL 50 min Liang etal., 2024
AIV (H5NT) General avians Cas13a RAA copies/ pL 40 min Lietal., 2023

The Indian Journal of Veterinary Sciences and Biotechnology, Volume 22 Issue 4 (July-August 2026) 3



CRISPR-Cas-Based Diagnostic Tools for Companion Birds

CRISPR-Cas13a for Avian leukosis detection in chickens

One of the causative agents of cancer in chickens is the Avian
leukaemia virus (ALV). Current methods of ALV detection
include viral culture and isolation, ELISA and molecular
techniques like PCR, gPCR, and LAMP. In a study by Chen
et al. (2024), a rapid detection method for avian leukaemia
virus was developed by integrating RAA with the CRISPR-
Cas13 system. When the crRNA recognizes the target viral
sequence, Casl13a cleaves reporting probes to produce a
visible result on a lateral flow dipstick. To validate its efficacy,
the RAA-CRISPR-Cas13a-LFD technique was benchmarked
against the traditional PCR-agarose electrophoresis and
gdPCR using clinical samples. Further, the method showed
good specificity and no cross-reactivity with other viruses
like the Marek’s disease virus (MDV), Fowl adenovirus (FAdV),
New Castle disease virus (NDV), Infectious bronchitis virus
(IBV), Infectious laryngotracheitis virus (ILTV) and Infectious
bursal disease virus (IBDV). The platform also demonstrates
superior performance by achieving a sensitivity threshold of
100 copies/ uL and a 10,000-fold increase over traditional PCR
methods. Beyond its high sensitivity, the assay proved to be
highly robust and reproducible. Results are produced within
40 min, and the crRNA-guided Cas13a activation ensures
specificity to target.

CISPR-Cas13a based assay for Infectious bronchitis
detection in poultry

Infectious bronchitis (IB) occurs in both vaccinated and
unvaccinated chickens due to emergence of new variants.
This highlights the need for accurate detection methods
for the prevention of disease (Khudeir et al., 2024). Prior to
CRISPR-based platforms, isothermal amplification methods
such as reverse transcription loop-mediated isothermal
amplification (RT-LAMP) were widely used for rapid detection
of infectious bronchitis virus, demonstrating high sensitivity
and specificity along with simple visual readouts suitable
for field conditions (Chandrasekar et al., 2015). Building
on these principles, CRISPR-Cas13-based systems such as
SHERLOCK integrate isothermal amplification with RNA-
targeting nucleases to enable highly sensitive and rapid
detection of IBV. A study developed an assay using CRISPR
for IBV detection (Khudeir et al., 2024). According to the study,
reverse transcription-Recombinase polymerase amplification
(RT-RPA) coupled with CRISPR-Cas13 (SHERLOCK) was used for
the first time to detect and visualize IBV. This novel detection
platform was evaluated for its turn-around time, specificity,
and sensitivity. The results revealed that the assay was highly
selective and specific for IBV and showed no false positives
or cross reactions. Another interesting aspect of the assay
was that no instrument was used, and viral nucleic acid
amplification was done at room temperature.

4 The Indian Journal of Veterinary Sciences and Biotechnology, Volume 22 Issue 4 (July-August 2026)

CRISPR-Cas12a for Muscovy duck parvovirus
detection in Cairina moschata

The highly contagious Muscovy duck parvovirus is the
causative agent of the Muscovy duck parvovirus disease,
exclusively affecting Cairina moschata (Muscovy ducks) (Li
et al., 2021). An equipment free CRISPR-based detecting
platform for the Muscovy duck parvovirus was developed
by Liang et al. (2025). It involved the coupling of RPA with
CRISPR-Cas12a. The visualization was via a lateral flow readout
strip. The platform achieved isothermal amplification of the
viral nucleic acid at 37°C within 35 min while achieving high
sensitivity, specificity, and no cross reactivity. This eliminated
the need for a thermocycler or technical expertise. Validation
of results was done using 98 clinical samples. This showed
that the result obtained from this platform was 98.98% on
par with that of gPCR. This highlights the reliability of this
platform.

CRISPR-Cas12a for Hepatitis A virus detection in
ducks

Another viral infection affecting ducks is the duck hepatitis
A virus. Current detection methods include PCR, g-PCR and
ELISA. In a study, researchers have engineered a diagnostic
platform that integrates reverse transcription enzymatic
recombinase amplification with Cas12a-for detection. This
system utilizes both fluorescence-based assays and lateral
flow strips for the detection and identification of DHAV-1
(Sun et al., 2025). The limit of detection for the platform was
10 copies/uL and could effectively differentiate DHAV-1 from
other avian pathogens. The platform is user-friendly ideal
for point-of-care detection. The results obtained were also
consistent with that of RT-PCR.

These CRISPR-based platforms validated in poultry, which
target pathogens like SBDSV, ALV, and IB provide technical
blueprints for the companion bird sector. These models
demonstrate that Cas12/13 collateral cleavage, combined
with isothermal amplification, delivers lab-quality sensitivity
without laboratory infrastructure. Specifically, the success of
RPA-CRISPR-Cas12a in waterfow! offers a direct framework
for detecting clinically similar pet bird infections, such as the
Psittacine Beak and Feather Disease (PBFD). Furthermore,
instrument-free assays like SHERLOCK enable rapid screening
for backyard flocks and household aviaries, for proactive
management of high-mortality viral threats.

Limitations oF CRisPR-CAs BAsSeD DISEASE
DiaGNoOSIS

Despite its advantages, several challenges hinder the
widespread adoption of CRISPR-Cas-based diagnostic
platforms. A primary drawback is the susceptibility
of isothermal amplification (RPA/LAMP) to aerosol
contamination, which can lead to false positives and
reduced diagnostic reliability (Hu et al., 2022). Additionally,
the requirement for a stable temperature for nucleic acid
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extraction remains a hurdle, and the inability to directly
process raw samples complicates point-of-care applications.

Standardization also poses a challenge due to variables
such as sample type, sample preparation, reaction conditions,
signal output interpretation, inhibitors, and contaminants
(Rasool et al., 2024). Furthermore, CRISPR-Cas systems are
often dependent on specific protospacer-adjacent motif
(PAM) sequences, which can restrict targetable regions
within a pathogen’s genome and complicate assay design.
Addressing these factors is essential for ensuring the
consistency and the reliability of results.

IMPORTANT Diseases oF ComPANION BIRDS
1. Psittacosis

Psittacosis, alternatively known as avian chlamydiosis or
ornithosis, is a zoonotic infection caused by the bacterial
pathogen C. psittaci(Dembek et al., 2023). The disease primarily
affects psittacines like budgerigars, parrots, cockatiels,
lovebirds, and macaws. The disease is often underreported
as infected birds usually mask the symptoms until the disease
has progressed toits final stages. Infected birds can sometimes
appear healthy but can shed the bacterium. The disease is
highly contagious and is fatal if left untreated (Dembek et
al., 2023). Current diagnostic methods include cell culture,
gPCR, and ELISA. In recent times, data from metagenomic
sequencing is use for diagnostic confirmation of the disease
(Shi et al., 2021). Since the disease is also highly zoonotic, a
CRISPR-Cas based diagnostic tool could provide rapid, and
accurate results, allowing prompt decision-making whichis an
advantage for both the bird and the owner. The development
of Cas12-based assays specifically targeting the ompA gene
of C. psittaci represents a significant leap in managing this
zoonotic threat (Wang et al., 2023).

2. Avian Influenza

Avian influenza (Al) also known as the “bird flu” is a
contagious disease affecting the respiratory system of birds
(Ayutietal., 2024). Though avian influenza is often associated
with poultry, psittacine species are also prone to different
strains of the Al virus. The disease can be difficult to detect,
as its symptoms resemble those of other avian diseases,
such as infectious bronchitis, infectious laryngotracheitis,
and Newcastle disease (Korteweg and Gu, 2008). Molecular
characterization of local ILTV isolates has further highlighted
the complexity of these respiratory outbreaks, emphasizing
the necessity for high-resolution diagnostic tools to
differentiate between clinically similar viral pathogens
(Ponnusamy et al., 2022). An advanced molecular diagnostic
tool like CRISPR-Cas paves the way for accurate detection of
the disease enabling timely intervention. This also proves
to be useful for humans in close contact with birds, as avian
influenza is zoonotic and contagious (Peiris et al., 2007). A
CRISPR-Cas13 based diagnostic platform is particularly suited
for Al because it directly targets the viral RNA without the

need for complex cDNA synthesis. This allows bird owners
and veterinarians to screen for the virus in minutes.

3. Bornavirus

Post-infection, avian bornavirus typically leads to high
mortality. Some birds remain asymptomatic, acting as life-
long carriers that facilitate persistent environmental shedding
(Rubbenstroth, 2022). In a study, horizontal transmission of
the disease was not seen after co-housing healthy cockatiels
with those artificially inoculated with PaBV-2- or PaBV-4- for
five months, thus implying that infected birds could be free
of detectable virus for extended periods (Piepenbring et al.,
2016). Infected birds are known for intermittent shedding of
the virus via droppings or feather pulp (Rubbenstroth, 2022).
Currently, RT-PCR assays are used for detection. However, due
to the genetic diversity of the bornavirus, RT-qPCR based
bornavirus detection can become unreliable (Sigrist et al.,
2021) emphasizing the need for an advanced platform like
CRISPR-Cas which can provide rapid, reliable results without
the dependence of a thermocycler. Further, the robustness
of CRISPR against inhibitors is a significant advantage for
processing feather or faecal samples with the shed virus.

4, Psittacine Beak and Feather Disease (PBFD)

PBFD is caused by the highly contagious beak and feather
disease virus (BFDV), affecting psittacine species which are
often kept as pets. The virus is stable and known to survive
in the surroundings of captive birds. This facilitates long term
transmission of the disease either through direct contact
or exposure to the contaminated environment (Kang et al.,
2025). Beyond environmental stability, the pathogenesis of
avian viral infections is often influenced by specific tissue
tropism and host-virus interactions. For instance, chicken
anaemia virus has been shown to preferentially target
bone marrow and lymphoid tissues, highlighting the role of
cellular tropism in disease progression (Suohu et al., 2025).
Similarly, BFDV primarily infects feather follicles and immune
tissues, contributing to immunosuppression and persistent
infection. An advanced molecular technique like CRISPR-Cas
could overcome known limitations of conventional detection
methods, and help with a faster, simpler, and cost-effective
diagnosis. This could potentially help pet bird owners to test
new birds before introducing them into aviaries to prevent
mass infections.

5. Polyomavirus

Budgerigars, typically adult birds are often the carriers of
the polyoma virus and shed the virus intermittently. This
makes them responsible for the spread of the virus in nests,
ultimately causing death of the offspring (Padzil et al., 2017).
Currently, PCRis used as the confirmatory test for diagnosis.
Though accurate, a CRISPR-Cas based tool could help
breeders and pet store personnel to promptly check for the
infection in birds before introducing them into aviaries to
prevent infection from spreading to susceptible chicks.
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CRrisPR-CAs Basep ComPANION BIRD DISEASE
DiaGNoOSIS

1. CRISPR-Cas12b for detection of Chlamydia psittaci

In a study by Wang et al. (2023), researchers have developed
two methods leveraging the LAMP-CRISPR-Cas12b assay for
C. psittaci detection. Both methods yield results within 1 h
and have a limit of detection of 102 aM. This was found to
be 10-fold higher than that of LAMP. The performance of
the assays was on par with qPCR and yielded a sensitivity of
93.8% and a perfect specificity of 100%.

2. RAA/CRISPR-Cas12a based assay for detection of
Newcastle disease in Pigeons

Arapid point-of-care test kit involving the CRISPR-Cas system
has been created particularly for PPMV-1 L (Liang et al., 2024).
The kit involves combining RAA and CRISPR-Cas12a and the
results can be obtained in just 50 min. The primers used for
RAA are designed to amplify conserved regions within the L
gene. This s followed by subsequent detection by the CRISPR-
Cas12a system. Results are then visualized via a lateral flow
dipstick. This diagnostic kit demonstrates high specificity
and exhibits zero cross-reactivity with samples negative for
PPMV-1. The results were also consistent with q PCR results.

3. CRISPR-Cas13 a for Avian Influenza detection

A recent study has developed a diagnostic tool for the H5
subtype of Avian Influenza which combines CRISPR-Cas13a
with RAA (Li et al., 2023). The platform’s detection limit was
0.1 copy/pL as well as no cross reactivity with other subtypes
of Avian Influenza. The results were also comparable to qPCR.
Furthermore, the results can be visualized in a lateral flow
readout strip, and the entire process could be completed
in 40 min at 37°C. The platform proves to be convenient for
the accurate detection of the H5 subtype of avian influenza.

Currently, CRISPR-Cas based diagnostics have only been
focussed on for high priority zoonotic diseases like Psittacosis
and Avian Influenza. However, the use of CRISPR-Cas based
diagnostic tools to ease the burden of other pet bird diseases
like Avian Herpes virus, Polyoma virus, and Avian Borna virus
have not been explored yet. Potential CRISPR-Cas diagnostic
targets for high-priority companion bird diseases are outlined
in Table 3.

CONCLUSIONS

In conclusion, this review supports the readiness of CRISPR-
Cas systems to be used as rapid diagnostic tools for avian
diseases. The successful development of several CRISPR-
based platforms for poultry diseases, which exploits the
collateral cleavage property of Cas12a and Cas13a nucleases
combined with isothermal amplification processes,
demonstrates a robust model for use in companion bird
settings. These systems have shown to overcome limitations
of traditional diagnostic methods, achieving the sensitivity
and specificity of qPCR, while reducing time and dependence
on a laboratory. Moreover, this platform makes it hassle
free for use by pet owners at home due to the platform’s
portability and simple lateral flow read out systems. The
sample requirement for CRISPR-Cas includes cloacal swabs,
feather pulp, droppings, cage surfaces, and water, which are
easy to collect. Importantly, these samples are well suited
for CRISP/Cas systems as the platform can tolerate crude
extracts, work with low amount of nucleic acid, and require
minimal pre-processing. In addition to technological
limitations, increasing evidence suggests that host-virus
interactions are highly complex. Emerging studies indicate
that host regulatory elements such as long non-coding
RNAs can modulate viral infection and gene expression,
adding further layers of complexity to disease progression
and detection. Currently, CRISPR-Cas based diagnostics have
only been focussed on for high priority zoonotic diseases like
Psittacosis and Avian influenza. However, the use of CRISPR-
Cas based diagnostic tools to ease the burden of other pet
bird diseases have not been explored yet. Potential CRISPR-
Cas diagnostic targets for high-priority companion bird
diseases represent the next crucial area for the adaptation
of CRISPR-based diagnostics. Developing point-of-care test
kits for these high mortality pathogens is essential for early
intervention and curbing outbreaks within aviaries and
household companion birds. The use of CRISPR-Cas based
diagnostics is promising to improve avian care by shifting
from reactive disease management to proactive surveillance.
Furthermore, future research could focus on multiplexing to
detect multiple pathogens simultaneously. This potentially
reduces cost and makes these tools accessible to veterinarians
and pet bird owners alike.

Table 3: Potential CRISPR-Cas diagnostic targets for high-priority companion bird diseases

Target Pathogen Disease

Need for CRISPR Suggested approach

PDD (Proventricular
Dilatation Disease)

PBFD (Beak and Feather
Disease)

Avian Borna virus

Psittacine Circo virus

Pacheco’s Disease Avian Herpesvirus

High mortality, intermittent shedding of
virus requires high sensitivity.

Highly contagious in aviaries, needs rapid
onsite screening

Rapid progression, birds often die before lab

RT-RPA + Cas13a (RNA target)

RPA + Cas12a (DNA target)

LAMP + Cas12a

results return.

Avian Polyoma virus APV

Affects neonates; requires non-invasive field

RPA + Cas12a

testing (feathers).
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