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BACKGROUND

Newcastle Disease (ND) remains one of the most devastating infectious diseases affecting the global poultry industry. The disease is caused
by the Newcastle Disease Virus, taxonomically as Avian Paramyxovirus serotype-1 (APMV-1). Currently, real-time reverse transcription PCR (gRT-
PCR) is the standard technique for routine diagnostics. Digital PCR (dPCR) represents a novel nucleic acid detection technology that enables direct
absolute quantification of target molecules without the need for a standard curve. In this workflow, nucleic acid extraction is a critical step, as the
quality and integrity of the extracted genetic material directly determine the efficiency and accuracy of molecular diagnostic outcomes.
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commercial kits: Kit A, B, and C

)
)

QQQQQ

(

354
= | N
] ]
o

l 5 304
L=
(] 4
]
£ ]
l_
c
k=] 1
= ]
]
= 25
E
<

RNA amplification was quantified using gRT-
PCR and dPCR assays The evaluation criteria
included the detection range, limit of detection
(LOD), linear regression analysis (R2),
repeatability and recovery rates.
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Using gRT-PCR, extraction kits A, B, and C demonstrated a
detection range of 2.65-53,000 copies/uL, with 100% limits of
detection of 2.65, 1.325, and 2.65 copies/uL, respectively. All kits
showed excellent linearity, with R2 values are 0.9963, 0.9951, and
0.9976, respectively. , and good repeatability, with overall coefficients
of variation (%CV) between 1.6% and 7.9%. In parallel with qRT-PCR,
all samples were also evaluated using dPCR. By dPCR, all Kkits
exhibited a detection range of 5.3-53,000 copies/pL, with 100% LOD
values of 5.3, 1.325, and 2.65 copies/uL for extraction kits A, B, and C,
respectively, R* values are 0.9994, 0.9989, and 0.9967 respectively. In
recovery testing, extraction kit B demonstrated significantly higher
recovery rates than extraction kits A and C (p < 0.05).

CONCLUSION

The magnetic bead-based extraction kit B demonstrated outstanding
performance for APMV-1 nucleic acid extraction, particularly when
combined with dPCR, providing the highest sensitivity and recovery rates.
These results support its use for developing highly accurate and reliable
molecular diagnostic standards for Newcastle disease.
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