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{Ƴŀƭƭπ!ƴƎƭŜ bŜǳǘǊƻƴ 5ƛŦŦǊŀŎǘƛƻƴ ŦǊƻƳ aŜƳōǊŀƴŜǎ

N.Kučerka, M.-P.Nieh, J.Pencer, J.N.Sachs and J.Katsaras, Gen. Physiol. Biophys. 28 (2009)

neutrons penetrate inside •
the bilayers

Small-Angle

Neutron Diffraction
provides information on the distribution of various membrane •
components and water

reveals structural properties such as D, D• B, DHH
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• neutrons are sensitive to difference 
between hydrogen and deuterium



Bacterial Membranes

Kučerka, Papp-Szabo, Nieh, Harroun, Schooling, Pencer, Nicholson, Beveridge, Katsaras, JPCB 112 (2008) 

ǎǘǊǳŎǘǳǊŀƭ ŎƘŀƴƎŜǎ ŎƻǊǊŜƭŀǘŜ ǿƛǘƘ ǘƘŜ ōƛƻƭƻƎƛŎŀƭ ŀŎǘƛǾƛǘȅ ω

ǎǳŎƘ ŎƻǊǊŜƭŀǘƛƻƴ ω Ƴŀȅ ƘŜƭǇ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŀŎǘƛƻƴ ƻŦ ōŀŎǘŜǊƛŀƭ ƳŜƳōǊŀƴŜ

ωthe outermost layer of Gram-negative bacteria is
composed mostly of lipopolysaccharide(LPS)

ωbacteria exist in salt conditions (e.g., Na+, Mg2+, and Ca2+ predominantly)
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DISTANCE  FROM  BILAYER  CENTRE  [Å]

CƛƴŘƛƴƎǎ
bŀÅ ҌŀƴŘ aƎнҌƭƻŀŘŜŘ ōƛƭŀȅŜǊǎ ǇǊƻǾƛŘŜŘ ǘƘŜ ǎŀƳŜ 
ǎǘǊǳŎǘǳǊŀƭ ǇǊƻǇŜǊǘƛŜǎ

/ŀÅ нҌƭƻŀŘŜŘ ōƛƭŀȅŜǊǿŀǎ ǘƘƛŎƪŜǊ

/ŀÅ нҌƛƻƴǎ ǎǘŀōƛƭƛȊŜŘ [t{ ōƛƭŀȅŜǊǎ ŀƴŘ ƭƛƳƛǘŜŘ ǿŀǘŜǊ 
ǇŜǊƳŜŀōƛƭƛǘȅ

/ƻƴŎƭǳǎƛƻƴǎ
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Effect of Ions on Lipid Membranes
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Cation-induced changes:

Calcium and Zinc differentially affect 
the structure of lipid membranes.

UhríkovaӢ, Kučerka, Teixeira, Gordeliy, 
BalgavyӢ, Chem. Phys. Lipids (2008)

Kučerka, Dushanov, Kholmurodov, 
Katsaras, UhríkovaӢ, Langmuir (2017)
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Specificity of Interactions

Kučerka, Dushanov, Kholmurodov, Katsaras, UhríkovaӢ, Langmuir 33 (2017) 

/ŀƭŎƛǳƳ ǎƘƻǿǎ ǎǘǊƻƴƎ ƛƴǘŜǊŀŎǘƛƻƴǎ Å

ǿƛǘƘ ƭƛǇƛŘ ƘŜŀŘƎǊƻǳǇǎ

½ƛƴŎ ǎƘƻǿǎ ŀ ƳǳŎƘ ǿŜŀƪŜǊ ōƛƴŘƛƴƎ Å

ǎǇŜŎƛŦƛŎƛǘȅ
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Hydration Effect on Interactions

Kučerka, Dushanov, Kholmurodov, Katsaras, UhríkovaӢ, JOP (2017) & EPJ (2017)

½ƛƴŎ ŀǘǘǊŀŎǘǎ ƳƻǊŜ ǿŀǘŜǊ ƳƻƭŜŎǳƭŜǎÅ
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Åless hydrated Calcium can penetrate 

membrane deeper



bŜǳǘǊƻƴ 5ƛŦŦǊŀŎǘƛƻƴ· ŦǊƻƳ ƳǳƭǘƛƭŀȅŜǊǎ ƛƴŎǊŜŀǎŜǎ ǘƘŜ 
ŀŎŎŜǎǎƛōƛƭƛǘȅ ƻŦ ǎǳōǘƭŜ ŘŜǘŀƛƭǎ ŦǊƻƳ ōƛƻπǊŜƭŜǾŀƴǘ ǎǘǳŘƛŜǎ

bŜǳǘǊƻƴ 5ƛŦŦǊŀŎǘƛƻƴ ŎƻƳōƛƴŜŘ ǿƛǘƘ · a5 ǎƛƳǳƭŀǘƛƻƴǎ ǊŜǾŜŀƭǎ 
ŘŜǘŀƛƭŜŘ ǎǘǊǳŎǘǳǊŀƭ ŀƴŘ ƛƴǘŜǊŀŎǘƛƻƴŀƭ ǇǊƻǇŜǊǘƛŜǎ

tŜŎǳƭƛŀǊƛǘȅ ƻŦ /ŀ·
нҌŜŦŦŜŎǘǎ ŎƻƳŜǎ ŦǊƻƳ ǘƘŜ ǎǇŜŎƛŦƛŎƛǘȅƻŦ 

ǘƘŜƛǊ ƛƴǘŜǊŀŎǘƛƻƴǎ ǿƛǘƘ ƳŜƳōǊŀƴŜΣ ǘƘŀǘ ƛƴ ǘǳǊƴ ƛǎ ōƻǊƴ ōȅ 
ǘƘŜ ǎƳŀƭƭŜǊ ƘȅŘǊŀǘƛƻƴ ǎƘŜƭƭ ƻŦ /ŀнҌƛƻƴǎ


