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Mpycobacterium tuberculosis (Mtb) is one of the most successful pathogens to infect one third of world
population. Thl-mediated immunity against Mth infection is known as critical to express mycobac-
teriostatic function but it is not sufficient to resolve the infection. In this study, to verify the possibility
Mtb itself change the gene expression to survive against host immune response, expression pattern of
selected H37Rv genes, 16S rRNA, acr, fbpA, aceA, and ahpC, during the course of infection was
measured with absolute quantitation method using real-time RT-PCR. The total number of transcripts
of 16S rRNA increased during the course of infection, which was coincide with the increasing CFU.
The total number of fbpA transcripts per CFU, which encode typical secreted Mtbh antigen, Ag85A,
increased for 10 days of infection before decreasing. The number of transcripts of acr per CFU, which
encode heat shock protein, a-crystallin, increased during the infection, and ahpC and aceA, they both
are enzymes produced in oxidative stressful condition, increased for 20 days and then slightly decreased
on day 30. These findings are one of survival strategy of pathogen evading host immune response lead

to persistent infection inside host cells.
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cDNA &M 4l real-time RT-PCR

ZZ3} RNA9] RNase-free DNase (Ambion, USA)ZS 37°C
oA 1217+ %2]8}ed genomic DNAE #| A3k & gene-specific
primer$} C. therm. Polymerase (Roche, Germany)E ©]-8-3}
o] cDNAE Atk Aol AFE-E primer2} probes
Primer Express Software (PE Biosystems, USA)S ©]&3}]
CAIQ18F99 a1, Integrated DNA Technologies (USA)°lA 34
3ttt (Table 1). Probew= 2ol 6-carboxy-fluoresceine}
quencherZ Black Hole Quencher 1S ¥ 3sI== A2 th
¥ cDNAE ABI-prism 770022 SZ3&19]th

3H4d % ¢cDNA 10 ploll 2.5 pl®} 10x Tagman Buffer A,

Table 1. PCR primers and probe sequence for detection of Mtb gene expression

Forward primer

Reverse primer Probe

Amplicon size

(bp)
16S rIRNA TTTCCTTCCTTGGGATCCGT GGTAAGGTTCTTCGCGTTGC AGTACGGCCGCAAGGCTAA 129
AACTCAAAG

forA GATGAGGGAAGCAAGAATG CACGAGTCGACGCGACATAC CTTGTTGACAGGGTTCGTG 141
CA GCGC

acr ATTATGGTCCGCGATGGTCA GTGCGAACGAAGGAACCGTA CGAGCGCACCGAGCAGAAG 175
GAC

ahpC TGCTAACCATTGGCGATCAA TGCCTGGGTGTTCGTCACT TCCAAGGTCGACGCCAAGC 103
AGC

aceA ACTGCTCGCCATCGTTCAAC CGAGTAGTTCAGCGCATGGA AAGGAGCTGGCAGCCATGG 117

GCT
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Fig. 1. Amplification plots of real-time detection of the genes by Tagman reaction with a serially diluted T7 RNA transcriprts. (A) Starting
RNA copy numbers from 1x10° to 1x10". Cycle number reported on x-axis and plotted vs the logarithm of Change in normalized reporter
signal (ARn). ARn is the intensity of reporter dye emission of each sample minus the fluorescence intensity of control tubes without templates.
For each sample, the algorithm calculated the PCR cycle (Ct value) at which an increase in reporter fluorescence above the baseline signal can
first be detected. (B) Calibration curves for ahpC, acr, fbpA, and aceA were generated by plotting the value of Ct (on the y-axis) vs the log
copy number of standard T7 transcriprts (from 10° copies to 10 copies ; x-axis).
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Fig. 2. Correlation of CFU with the copy number of 16S rRNA from Mtb growing in the lungs of C57BL/6 mice. Lungs were harvested from
Mtb-infected mice at selected times during infection. (A) Half the lung (attached to the right bronchus) was used to quantitate the number of
copies of 16S rRNA by Taqman real-time RT-PCR, and the other half (attached to the left bronchus) was used to determine the number of
CFU. The data points shown in the figure represent Mean(+SD) of data (expressed in log units) per lung obtained from four animals per time
point per mouse strain. (B) Correlation curve for CFU and 16S rRNA copies (in log units) obtained with four lungs from mice pooled together.
Correlation coefficient was calculated. (R2=0.9251)
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Fig. 3. Changes against time of infection in the mRNA copy number per CFU for (A) fbpA, (B) acr, (C) ahpC, and (D) aceA, as quantified
by real-time RT-PCR. MeanstSD for Mtb RNA from lungs of four mice per time-point. Triplicate experiments yielded similar results. *
p<0.05; ** p<0.01; *** p<0.001.
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