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Summary

The survival of Mycobacterium in the host is laggettributed to its ability to resist the acidic
environment. Recently, it has been found that adégcteria tuberculosis mutant cannot maintain
intracellular pH in phagosomes in the absencdwd671c, which encodes Mycobacterial acid
resistance protease (Marp). The aim of this stedy istudy the effect of Marp in acid resistance
and the growth performance ®flycobacterium bovis and decipher the underlying working
mechanisms.

We have expressed the periplasmic domain of MaFstherichia coli and prepared monoclonal
antibodies (MADb) against Marp. The serine protegnastivity of Marp was verified by using
casein as a substrate. Monoclonal antibodies vested with recombinant or and natural Marp
protein fromM. bovis.

Meanwhile, we have constructed a knockout mutaMafp) using a mycobacteriophage, and
validated its integrity by PCR and western blotsifles a complemented strainflarpComp) and
a strain overexpressing tR¥3671c gene (PmvRv3671) were built by using plasmid pMY.Zbhe
growth rates of these strains were compared to ahahe wild typeM. bovis An5. Raw264.7
macrophages were infected at multiplicities of atifens of 10 (MOI=10). After culture in standard
7H9 medium to the early logarithmic phase, thestravere transferred into 7H9 medium at pH 6.6
and pH 5.0 and maintenance solution at pH 6.6 ahd.p. The results show that while they all
surwve in 7H9 medium at pH 5.0 or pH 6.6 and nemance buffer at pH 4.5, the viability at day
14" of the over-expressing strain PmvRv3671 is sigaiftty higher than that of wild-type straifi
bovis, AMarpComp andiMarp. After comparing their corrected survival ratészan be observed
that the acid resistance abilities of all straimgmisicantly decrease between days 5 and 14. When
exposed to pH 4.5 citrate maintenance solutionafdong time, their acid-resistance abilities
become weaker. In Raw264.7 macrophages stimulaiéd #wNy, the replication rate of the
PmvRv3671 is significantly higher than that of Ao®Jarp andAMarpComp. SoRv3671c over-
expressing strain shows a better growth abilityntithe other three strains under acidic
environments. In conclusion, tiR¥3671c gene is not only related to acid resistance lad affects
the growth ofM. bovis.

To understand the panorama of the working mechanistmhMarp, we investigated proteins
interacting with Marp. We used Mycobacteria tub&sis Protein Chip to screen the proteins
binding to Marp. The bacterial two-hybrid systemswtlaen used to validate the interacting proteins.
The results show that among 295 interacting preféid displayed stronger binding. Interactions of
seven candidates were verified by using the battemo-hybrid system. The biological functions
were analyzed with String, Uniprot, BioCyc, and &&éntology databases.

We concluded that these 7 proteins are mainly respke for two biological functions: the
growth of M. bovis and the binding of GDP or ATPhefefore, we hypothesize that the
mechanisms of the acid resistance are associatbdiivdse Marp interactants. The results of the
present study provide a basis for further decipigetihe complete model and working mechanisms
of Marp in M. bovis.
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