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Lipomannan (LM) and lipoarabinomannan (LAM) are phosphatidylinositol-anchored glycans, which are

components of the mycobacterial cell wall. In Mycobacterium smegmatis, the mannan core of LM/LAM

constitutes a linear chain of 20-25 al, 6-mannoses, elaborated by 8-9 al, 2-mono—mannose side branches.

At least two al, 6-mannosyltransferases mediate the linear mannose chain elongation, and one
branching al, 2-mannosyltransferase (encoded by MSMEG_4247) transfers mono-mannose branches. A
MSMEG_4247 deletion mutant accumulates branchless LAM, and interestingly fails to accumulate LM,
suggesting an unexpected role of mannose branching for LM synthesis or maintenance. To understand
the physiological roles of MSMEG_4247-mediated branching more clearly, we analyzed the MSMEG 4247

deletion mutant in detail.
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Our study showed that the MSMEG_ 4247 deletion mutant restored the synthesis of wild-type LM and
LAM upon the expression of MSMEG_4247 at physiological levels. In striking contrast, over—expression
of MSMEG_4247 resulted in the accumulation of dwarfed LM/LAM even though mono-mannose branching
was restored. The dwarfed LAM carried a mannan chain, which appeared to be at least half the length

of wild-type LAM. Furthermore, its arabinan size was at least 4 times smaller than that of wild-type.

These dwarfing effects of over-expression were dependent on the mannosyltransferase activity of
MSMEG_4247. Induced over-expression of an elongating al, 6-mannosyltransferase could compete with

the over—expressed branching enzyme, alleviating the dwarfing effect of the branching enzyme.
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These data suggest that branching mannosyltransferase plays a critical role in mannan backbone
elongation, apparently in coordination with elongating mannosyltransferases.
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