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Abstract . Mycobacterium tuberculosis contains a single rRNA operon that encodes targets
for antituberculosis agents, including kanamycin. To date, only four mutations in the kanamycin
binding sites of 16S rRNA have been reported in kanamycin-resistant clinical isolates. We
hypothesized that another mutation(s) in the region may dramatically decrease M. tuberculosis
viability and virulence. Here, we describe an rRNA mutation, U1406A, which was generated in
vitro and confers resistance to kanamycin while highly attenuating M. tuberculosis virulence. The
mutant showed decreased expression of 20% (n = 361) of mycobacterial proteins, including central
metabolic enzymes, mycolic acid biosynthesis enzymes, and virulence factors such as antigen 85
complexes and ESAT-6. The mutation also induced three proteins, including KsgA (Rv1010; 16S
rRNA adenine dimethyltransferase), which closely bind to the U1406A mutation site on the
ribosome; these proteins were associated with ribosome maturation and translation initiation
processes. The mutant showed an increase in 17S rRNA (precursor 16S rRNA) and a decrease in
the ratio of 30S subunits to the 70S ribosomes, suggesting that the U1406A mutation in 16S rRNA
attenuated M. tuberculosis virulence by affecting these processes. (Infect. Immun. Accepted

manuscript posted online 31 May 2016 , doi:10.1128/IA1.00417-16)
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INH, isoniazid; RFP, rifampin; EB, ethambutol; SM, streptomycin; KM, kanamycin;
TH, Ethionamide; PAS, para—amino—salicylic acid; CS, cycloserine; EVM, ethionamide
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Peroxiredoxin 1 (PRDX1) is an antioxidant that detoxifies hydrogen peroxide and peroxinitrite.
Compared with wild-type (WT) mice, Prdx1-deficient (Prdx1-/-) mice showed increased
susceptibility to Mycobacterium tuberculosis (Mtb) and lower levels of interferon (IFN)-y and
IFN-y-producing CD4+ T cells in the lungs after Mtb infection. Interleukin (IL)-12 production,
c-Rel induction and p38 mitogen-activated protein kinase (MAPK) activation levels were lower in
Prdx1-/- than WT bone marrow-derived macrophages (BMDMs). IFN-y-activated Prdx1-/- BMDMs
did not kill Mtb effectively. Nitric oxide (NO) production levels were lower, and arginase activity
and arginase 1 (Argl) expression levels were higher in IFN-y-activated Prdx1-/- than WT BMDMs
after Mtb infection. An arginase inhibitor, Nw-hydroxy-nor-arginine, restored antimicrobial
activity and NO production in IFN-y-activated Prdx1-/- BMDMs after Mtb infection. These results
suggest that PRDX1 contributes to host defenses against Mtb. PRDX1 positively regulates IL-12
production by inducing c-Rel and activating p38 MAPK, and positively regulates NO production by

suppressing Argl expression in macrophages infected with Mtb.

Peroxiredoxin 1 contributes to host defenses against Mycobacterium tuberculosis (FF&H)
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MicroRNAs (miRNAs) are short, conserved, non-coding RNA molecules that repress translation,
followed by the decay of miRNA-targeted mRNAs that encode molecules involved in cell
differentiation, development, immunity and apoptosis. At least six miRNAs, including
microRNA-155 (miR-155), were upregulated when born marrow-derived macrophages from
C57BL/6 mice were infected with Mycobacterium tuberculosis Erdman. C57BL/6 mice
intravenously infected with Erdman showed up-regulation of miR-155 in livers and lungs.
Following infection, miR-155-deficient C57BL/6 mice died significantly earlier and had
significantly higher numbers of CFU in lungs than wild-type mice. Moreover, fewer CD4p T cells,
but higher numbers of monocytes and neutrophils, were present in the lungs of Erdman-infected
miR-155 knockout (miR-155-/-) than of wild-type mice. These findings indicated that miR-155

plays a critical role in immune responses to M. tuberculosis.

MicroRNA-155 knockout mice are susceptible to Mycobacterium tuberculosis infection
Tuberculosis (Edinb) 95(3):246-50.2015
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Mpycobacterium tuberculosis interacts with the host defense system(s) for their survival in
macrophages. After phagocytosed by macrophages, M. tuberculosis escapes from autophagosomes
and translocates to cytosol using an ESX-1 secretion system within 24-48 hours post infection.
However, it has been not fully understood the inhibiting mechanisms of autophagy by M.
tuberculosis. Here we show that M. tuberculosis inhibits autophagy via mycobacterial
PE_PGRS62 protein after translocated to cytosol. To investigate function of PE_PGRS62, we
constructed a series of mutant strains with virulent M. tuberculosis Erdman;
Erdman DPE _PGRS62, Erdman DPE_PGRS62/PE_PGRS62-1-504 (Full length),

Erdman DPE PGRS62/PE _PGRS62-1-350 and Erdman DESX-1, DPE PGRS62/PE PGRS62-1-350.
To monitor autophagosome formation, we generated the J774 stably expressing GFP-LC3
(J774/GFP-LC3) and infected with M. tuberculosis Erdman strains. After 72 h post infection,
Erdman DPE PGRS62/PE_PGRS62-1-350 induced significant LC3-puncta formation in
J774/GFP-LC3 compared to other strains. ATG5 plays essential role for localization of LC3 to
autophagosomes. We observed induction of LC3-puncta formation by

Erdman DPE PGRS62/PE_PGRS62-1-350 was significantly reduced in ATG5 knocked-down
J774/GFP-LC3. These results suggest that M. tuberculosis inhibits autophagy by interfering
function of ATG5 with PE_PGRS62 C-terminal domain in cytosol of macrophages.

A mycobacterial virulence protein, PE_PGRS62, inhibits autophagy in macrophages (3% %&fifi )
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