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The “Mitchison Hypothesis”
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Biphasic killing by isoniazid (INH) in vitro
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The lac operon in Escherichia coli
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Microfluidic diffusion chamber for Biphasic killing of mycobacteria
continuous-flow culture of bacteria by INH in microfluidic cultures
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Single-cell analysis of drug-tolerant persisters by
time-lapse microscopy

“Persisters are...insensitive to
penicillin because they are in a
dormant, non-dividing phase,
similar to that of bacteria in the
lag phase of the growth curve,
and because penicillin  kills
bacteria only when they are
dividing or about to divide.”

Bigger, J.W. (1944) Treatment of staphylococcal infections
with penicillin by intermittent sterilisation. Lancet ii: 497-
500.

E. coli persisters are slow-growing cells INH persisters in mycobacteria

Balaban et al. (2004) Science 305: 1622-1625 -

QuickTime™ and a YUV420 codec decompressor are needed to see this picture.
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INH persisters in mycobacteria

QuickTime™ and a
YUVA420 codec decompressor
are needed to see this picture.

Growth kinetics of INH persisters and
non-persisters prior to INH infusion
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Increased phenotypic heterogeneity in INH-stressed
bacteria (cell size, GFP expression)
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INH persisters in mycobacteria

INH persisters grow and divide at normal
rates prior to INH infusion

All cells immediately cease growth (but n
division) after INH infusion

Cell lysis is delayed until several hours afty
INH-induced growth arrest

Slow cell growth and division resume aftj
prolonged expsore to INH

Persisters rapidly reactivate cell growth arj
division after INH washout

Phenotypic heterogenity increases in INH
stressed cells




