Additional File 2

PCR methods for virus detection

Table S1 Primers for pathogen detection

	Diseases
	Primers
	Primer Sequences
	References

	Felid herpesvirus

	FHV1(tk)-F
	5' GAC GTG GTG AAT TAT CAG C 3'
	1

	
	FHV1(tk)-R
	5' CAA CTA GAT TTC CAC CAG GA 3'
	

	Feline haemobartonellosis
	M. haemofelis-413F
	5' GAG GGA TAA TTA TGA TAG TAC TTC GTG 3'
	2

	
	M. haemofelis-603R
	5' CAA TCT AGA CAT GTA GTA TTC GGT G 3'
	

	
	M. hemominutum-421F
	5' TCT GAT TGT AAA GTT CTT TTA TTT AG 3'
	

	
	M. hemominutum-661R
	5' TAA TTC TAG ACA AAC GAT ATC TAT C 3'
	

	
	M. turicensis-473F
	5' GAA AAA TTT GAT GGT ACC CTC 3'
	

	
	M. turicensis-832R2
	5' GCC GAA ACA CAA ATC CCG AC 3'
	

	Canine adenovirus
	CAV-1/2F
	5' GGC GCT GAA CAT TAC TAC CTT GTC 3'
	-

	
	CAV-1/2R
	5' GGT AGA GCA CTT CGT GTC CGC TT 3'
	

	Avian influenza virus
	InfA-F
	5' GAC CRA TCC TGT CAC CTC TGA C 3'
	3

	
	InfA-R
	5' AGG GCA TTY TGG ACA AAK CGT CTA 3'
	

	
	InfA-P
	5' FAM-TGC AGT CCT CGC TCA CTG GGC ACG-BHQ1 3'
	

	Newcastle disease virus
	M4100-F
	5' AGT GAT GTG CTC GGA CCT TC 3'
	4

	
	M4220-R
	5' CCT GAG GAG AGG CAT TTG CTA 3'
	

	
	M4169-P
	5' FAM-TTC TCT AGC AGT GGG ACA GCC TGC-BHQ1 3'
	

	Rabies
	LN34-F1
	5' ACG CTT AAC AAC CAG ATC AAA GAA 3'
	5

	
	LN34-F2
	5' ACG CTT AAC AAC AAA ATC ADA GAA G 3'
	

	
	LN34-R
	5' CMG GGT AYT TRT AYT CAT AYT GRT C 3'
	

	
	LN34 Probe
	5' 6FAM-ACA CCY CTA CAA TGG AT MGBNFQ 3'
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Feline Herpesvirus (FHV), Feline Haemobartonellosis, Canine Adenovirus (CAV), Rabies, Newcastle Disease (NDV), and Avian Influenza (AI) were detected using the molecular method, with the primers shown in Table S1.
These viruses followed PCR conditions based on their references, except for CAV, which was designed in our molecular laboratory. For Feline Herpesvirus FHV, an i-Taq DNA polymerase kit (Intron) was used. Feline Haemobartonellosis was identified through multiplex PCR using a Qiagen kit. 
For Rabies, AI, and NDV, the QuantiNova Probe RT-PCR kit (Qiagen) was employed. CAV was analyzed using the i-Taq DNA polymerase (Intron) with the following PCR conditions: initial denaturation at 94°C for 2 minutes, followed by 30 cycles of denaturation at 94°C for 30 seconds, annealing at 58°C for 30 seconds, and extension at 72°C for 1 minute. A final extension at 72°C for 7 minutes was performed.






















Fecal examination

Direct Fecal Smear

1. Mix a fresh fecal sample the size of the head of a match (1–2 mm3) with a drop of water or saline on a microscope slide. 
2. Mix the drop with a circular motion until the specimen is approximately 1 × 1 cm. 
3. Add a coverslip and examine it under the microscope (10x and 40x objectives). 
4. If large particles are present under the coverslip, remove the particles or start with a new sample.

Reference

Foreyt, W. J. (2001). Veterinary Parasitology Reference Manual (5th ed.). Blackwell Publishing.



Fecal flotation

1. Weigh out 2–5 g of fresh feces.
2. Mix feces with approximately 10 ml of flotation solution.
3. Pour mixture through a tea strainer into a beaker or fecal cup.
4. Pour strained solution into a 15-ml centrifuge tube.
5. Fill the tube with flotation solution so that a slight positive meniscus forms.
6. Place a coverslip on the tube and put the tube in the centrifuge.
7. Make sure the centrifuge is balanced.
8. Centrifuge at 1,200 rpm (280 ×g) for 5 minutes.
9. Remove the tube and let it stand for 10 minutes.
10. Remove the coverslip and place it on a glass slide. Systematically examine the entire area under the coverslip at 100× magnification (i.e., 10× objective). The 40× objective lens may be used to confirm your diagnosis and make measurements

Reference

Dryden, M. W., Payne, P. A., Ridley, R., & Smith, V. (2005). Accurate diagnosis of parasitic infections in dogs and cats. Veterinary Parasitology, 125(3-4), 30-44.


Fecal sedimentation

1. Mix approximately 2 to 5 grams of fresh feces with water.  
2. Strain the mixture through gauze into a conical centrifuge tube.  
3. Allow the mixture to settle for 20 to 30 minutes, or centrifuge it at low speed.  
4. Discard the supernatant and resuspend the sediment in fresh water. Repeat this step if necessary.  
5. Pipette a small amount of the sediment onto a slide, cover it with a coverslip, and examine it under a microscope.


Reference
Zajac, A. M., & Conboy, G. A. (2012). Veterinary Clinical Parasitology (8th ed.). Wiley-Blackwell.








































Isolation and characterization of Clostridium perfringens strains

Rectal swabs were inoculated into 5 ml cooked meat medium (Oxoid, Basingstoke, United Kingdom) for the purpose of pre-enrichment. Tryptose sulphite cycloserine agar (Perfringens agar) (Oxoid) was further used to screen C. perfringens. The suspected colonies of C. perfringens were identified using Gram's staining, motility test, nitrate reduction, lactose fermentation, gelatinase production, and stormy fermentation in skim milk. 

C. perfringens are Gram-positive rods, oval-shaped with subterminal spore, non-motile, and positive for nitrate reduction, lactose fermentation, gelatinase production, and stormy fermentation in skim milk. All strains were cultivated at 37 °C in an anaerobic workstation (Whitley DG250 Workstation, Affinitech) with 85% N2, 10% H2 and 5% CO2. 

Following DNA extraction using boiling technique, the toxin genes of the C. perfringens , including cpa, cpb, cpb2, etx, iap, and cpe genes, were determined by a multiplex PCR following the previously published protocol. Briefly, the PCR was performed in a thermocycler (Biorad) in a total reaction volume of 20 μl containing 2 μl of 10 × PCR buffer (10 mM Tris-HCL, pH 9.0, 50 mM KCL, 0.1% Trition X-100), 2.5 mM MgCl2, 200 μM of each deoxynucleotide triphosphate, 1 U of Taq DNA polymerase, 0.2 μM each of primers except for cpb2 primers that used 0.4 μM and 5 μl of template DNA. Amplification was obtained with an initial denaturation step at 95 °C for 15 min followed by 40 cycles of denaturation at 94 °C for 30 s, annealing at 53 °C for 90 s, and extension at 72 °C for 90 s, and a final extension step of 10 min at 72 °C. The amplified products were electrophoresed in a 3% agarose gel and stained with ethidium bromide. Amplified bands were visualized and photographed under UV illumination.
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