The Specificity of the Antibody
Identification of Antibody Characteristics
The specificity of the antibody was assessed through evaluation of cross-reactivity. The indirect ELISA technique was employed to ascertain the specificity of the antibodies MP-5 and MP-9 towards standard proteins of Chlamydia trachomatis (CT), Chlamydophila pneumoniae (CP), Adenovirus (ADV), Respiratory syncytial virus (RSV), Influenza A virus (IFA), Influenza B virus (IFB), Staphylococcus aureus, and Streptococcus pneumoniae. Standard proteins were diluted to a concentration of 2 μg·mL-1 in CBS and subsequently coated onto an ELISA microplate, which was then refrigerated at 4°C overnight.
Following three washes with PBST, 100 µL of block buffer was dispensed into each well, and the plate was subjected to incubation in a 37°C water bath for a duration of 1 hour. The plate underwent an additional three washes with PBST before the introduction of 100 µL of MP-5 and MP-19, both diluted to their final concentrations using BPBS. Concurrently, a culture supernatant of SP2/0 was utilized as a negative control by adding 100 µL to wells containing the aforementioned pathogens, followed by incubation at 37°C for 1 hour. Post-incubation, the plate was washed thrice with PBST and subsequently treated with 100 µL of goat anti-mouse enzyme-labeled antibody, which had been optimally diluted in BPBS. The plate was then incubated once more in a 37°C water bath for 1 hour. Following five washes with PBST, 50 µL of the TMB substrate solution system was administered to each well. After a 5-minute incubation at 37°C, the reaction was terminated by the addition of 50 µL of 2 mol·L-1 sulfuric acid to each well. Ultimately, the optical density (OD) value at 450 nm was quantified using a microplate reader.

The double-antibody sandwich enzyme-linked immunosorbent assay (DAS-ELISA) technique was employed to ascertain the specificity of the MP-5 and MP-19 antibodies towards the antigen. The antibody (MP-19) was applied at a concentration of 2 μg·mL-1, following dilution with CBS, and subsequently, the plate was refrigerated at 4 C overnight. Following this, the plate underwent three washes with PBST prior to the addition of 100 µL of block buffer and subsequent incubation in a 37 C water bath for a duration of 1 hour. The plate was then subjected to an additional three washes with PBST before the sequential introduction of standard proteins, including Chlamydia trachomatis (CT), Chlamydophila pneumoniae (CP), Adenovirus (ADV), Respiratory syncytial virus (RSV), Influenza A virus (IFA), Influenza B virus (IFB), Staphylococcus aureus, and Streptococcus pneumoniae, each diluted to a concentration of 100 ng·mL-1 with PBS. Subsequently, 100 µL of MP-5 conjugated with horseradish peroxidase was introduced into the respective wells, followed by further incubation in a 37 C water bath for 1 hour. The plate was then washed five times with PBST. Subsequently, 50 µL of the TMB substrate solution system was dispensed into each well. After a 5-minute incubation period, the reaction was terminated by the addition of 50 µL of 2 mol·L-1 sulfuric acid to each well. The optical density (OD) value at 450 nm was quantified using a microplate reader.
The specificity of the antibody was assessed through an evaluation of cross-reactivity. In this research, the indirect ELISA technique was employed to ascertain the specificity of the antibodies MP-5 and MP-19 towards standard proteins, including Chlamydia trachomatis (CT), Chlamydophila pneumoniae (CP), Adenovirus (ADV), Respiratory syncytial virus (RSV), Influenza A virus (IFA), Influenza B virus (IFB), Staphylococcus aureus, and Streptococcus pneumoniae. The double-antibody sandwich ELISA was also utilized to determine the specificity of MP-5 and MP-19 to the aforementioned standard proteins. The outcomes of the antibody characterization are delineated in Table 1. During the indirect ELISA, the optical density (OD) values for MP-5 against Chlamydia trachomatis (CT), Chlamydophila pneumoniae (CP), Adenovirus (ADV), Respiratory syncytial virus (RSV), Influenza A virus (IFA), Influenza B virus (IFB), Staphylococcus aureus, and Streptococcus pneumoniae were nearly zero, whereas the OD value for MP-5 against MP was 0.982. Furthermore, the negative control values, which involved SP2/0 against the same array of pathogens, were also nearly zero. These findings indicated that the antibody MP-5 exhibited a specific response solely to the antigen MP. In the double-antibody sandwich ELISA, antibodies MP-5 and MP-19 demonstrated a specific response exclusively to MP.
The Mycoplasma pneumoniae antigen was coated onto a polystyrene microtiter plate at 2 µg/mL. Monoclonal antibodies (mAbs) were serially diluted in a 1:10 gradient to achieve a final dilution of 1:2000. Goat anti-mouse labeled with horseradish peroxidase (HRP) was used as the secondary antibody. Negative (N), positive (P), and blank control wells were set up. The titer was determined using indirect ELISA, and the OD value (D450nm) was read at 450nm with an enzyme-labeled microplate reader. A titer of P/N> 2.5 was considered positive.

Subtype identification results
The SBA Clonotyping System/HRP kit was used for the determination, and the specific method was referred to its instructions. The identification results of the antibodies to be selected in this study are shown in Table 1 below.

Table 1. Titers and subtyping of mouse monoclonal antibodies
	name
	Pneumonia mycoplasma antigen
	

	Antibody number
	Mp-5		
	Mp-19

	titer
	106	
	  107	

	hypotype	
	IgG1
	IgG1



	 
		
Specific identification results
The common respiratory antigens (Chlamydia trachomatis (CT), Chlamydophila pneumoniae (CP), Adenovirus (ADV), Respiratory Syncytial Virus (RSV), Influenza A virus (IFA), Influenza B virus (IFB), Staphylococcus aureus (SA), Streptococcus pneumoniae were coated at 2 µg/mL on a polystyrene microplate. Antibodies Mp-5 and Mp-19 were diluted 1:105 in PBS, and horseradish peroxidase (HRP)-labeled goat anti-mouse was used as the secondary antibody at a dilution of 1:2000. Negative (N, coated with BSA), positive (P, coated with Mycoplasma pneumoniae antigen), and blank (uncoated) control wells were set up. The specificity was detected using indirect ELISA, and the OD value (D450nm) was read at 450nm with an enzyme reader. A P/N> 2.5 was considered positive.

Table 2.the Specific of MP-5 and MP-19
	
	Chlamydia trachomatis (CT)
	Chlamydia pneumoniae (CP)
	adenovirus (ADV)
	Respiratory syncytial virus (RSV)
	Influenza A virus (IFA)
	Influenza B virus (IFB)
	SA
	Streptococcus pneumoniae
	Negative (BSA coated)
	Positive Mp
	[bookmark: _GoBack]blank space

	Mp-5
	0.045
	0.046
	0.045
	0.045
	0.045
	0.045
	0.045
	0.045
	0.045
	0.985
	0.045

	Mp-19
	0.045
	0.045
	0.045
	0.045
	0.045
	0.045
	0.045
	0.045
	0.045
	0.105
	0.045



The anti-MP polyclonal antibody designated as ab53600 exhibits specific reactivity with the commercially acquired purified MP antigen, serving as a control in this context. Western Blot analysis demonstrated that the monoclonal antibodies MP-19 and MP-5 also bind to the MP antigen. Furthermore, the molecular weight of the protein bands corresponding to MP-19, MP-5, and the anti-MP polyclonal antibody ab53600 was found to be congruent.
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Figure1 Analysis of anti-MP monoclonal antibody Western Blot
Note: M: Marker; 1: Antigen is the purified product of MP isolate, primary antibody is ab53600, secondary antibody is HRP-labeled goat anti-rabbit IgG; 2: Antigen is the purified product of isolate, primary antibody is MP-5, secondary antibody is HRP-labeled goat anti-mouse IgG; 3: Antigen is the purified product of isolate, primary antibody is MP-19, secondary antibody is HRP-labeled goat anti-mouse IgG.
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