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Identify mutants that are unable to survive
under a particular growth condition
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Genes required for murine infection
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The host environment changes
over time
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The host environment changes
over time

Initiation of
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Biosynthesis

Cell envelope biogenesis
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The host environment changes

Total cfu/organ
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Mce loci of M. tuberculosis
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/\
ncer DI IDIDID IO WSO I I I

yrbE1A mcelA mcelC Ier rv0175 rvo177
yrbE1B celB

mcelD rvO176 rv0178
mce2 “"‘ 2D “
yrbE2A mce2A mce2C
yrbE2B mce2D mce2F
mce3 ,“‘, 2 "”’)
yrbE3A mce3A mce3C lprM rv1972 rv1974
yrbE3B mce3B mce3D mce3F rv1975
mces D IPID DI J ‘,’,
yrbE4A mcedA mce4C

IprN rv3493c
yrbE4B mce4B mce4D > mce5F rv3492c



Pathway mapping using genetic
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Pathway mapping using genetic

Interactions
Independent Dependent
pathways pathway
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Strategy to 1dentify genes that
Interact with the mce loci
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Mce Interaction map
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“mceG” encodes a NBD subunit that
Interacts positively with the mce loci
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AmceG and Amcel/4 mutants have

Indistinguishable phenotypes
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What do they do??
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Mce4-interacting genes cluster upstream
of the mce4 operon

M. tuberculosis M[»[» <:><::'¢D|:>< <
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Van der Geize, Robert et al. (2007) Proc. Natl. Acad. Sci. USA 104, 1947-1952



Mce4-interacting genes cluster upstream
of the mce4 operon
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Cholesterol-dependent growth of
M. tuberculosis
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Proposed degradation pathway
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Sidechain carbon is preferentially used for
lipid synthesis

Cholesterol cpm in lipid extracts
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Sidechain carbon becomes incorporated Into
bacterial lipids
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Proposed degradation pathway
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Ring A carbon Is preferentially
metabolized into CO,
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mced mutants are defective for
growth on cholesterol
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mced mutants metabolize
cholesterol at a reduced rate
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Mce4 is required for cholesterol
uptake
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M. tuberculosis grows In
cholesterol-rich regions of the cell




Why Is cholesterol catabolism
Important for chronic persistence?
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Cholesterol uptake Is required for
growth In activated macrophages
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Model #1:

Mce requirements are determined by
phagosome maturation

Mcel required Mce4 required

_—

o > N
O @/Q

oN @/Q”
|

=

Unactivated macrophage IFNy-activated macrophage




Model #2

Growth on cholesterol alters the cell wall
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Other questions

*Why is cholesterol metabolism important for chronic
persistence?

Nutrition: Carbon/energy
Cell envelope alterations

Miscellany: secondary metabolite synthesis,
manipulation of host sterol metabolism...

*What is the source of cholesterol and how is it
extracted from the host?

*Do host cholesterol levels influence TB pathogenesis?
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Current lab members | Collaborators

«Amit Pandey UMass
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