Menaquinone-2 and ubiquinone-2 adopt folded, U-shaped conformations contradicting current dogma
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Background/Purpose Results/Outcomes Results/Outcomes Cont’'d

* Lipoquinones, such as ubigquinones (UBQ) typically found in (A) Partial ROESY dg-DMSO (B) Partial ROESY ds-pyridine
eukaryotes and Gram-negative prokaryotes and menaquinones

(MK) typically found in Gram-positive prokaryotes, including
many pathogens such as Mycobacterium tuberculosis

* Lipoquinones are essential components of the electron transport
chain and participate in cellular respiration, essential for life

* Little is known regarding the conformation of MK & UBQ

« UBQis represented as a “Q"” within the membrane in life science
textbooks or in extended conformations in primary literature

(Fig. 1)
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Fig. 8: MK-2 conformations generated using MMFF94 calculations to illustrate
conformations elucidated by the 2D NMR spectroscopic studies. (A) lllustrates
conformation in dg-DMSO (H,-H,: 2.6 A), (B) illustrates conformation in d.-
pyridine (H,-H,: 6.1 A), and (C) |IIustrates conformation in RM (H -H,: 4.0 A).

Fig. 1 (right): Space filling models
illustrating the extended dimensions of

}loi Fig. 4: 'H-'H 2D ROESY NMR (400 MHz) spectra of 20 mM MK-2 in d.-DMSO and d;-pyridine at 26
ubiquinone-10 relative to a
phospholipid bilayer.? é 5

°C. (A) Full *H-'H 2D ROESY NMR spectrum of MK-2 in d.-DMSO, (B) Partial *H-'H 2D ROESY NMR
spectrum of MK-2 in d.-pyridine.
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Fig. 2 (above): (A) Structure of MK-2 & (B) UBQ-2. © v ke e lllustrates conformation in d,-DMSO (H,-H,: 3.4 A), (B) illustrates
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* The characterization of MK-2 & UBQ-2’s (Fig. 2) conformation in it 1 conformation in dg;-benzene (H,-H,: 3.6 A), and (C) illustrates conformation in
organic solution and within the reverse micelle (RM) interface R e | | | | | RM (H,-H,: 4.3 A).
(Fig. 3) is important as these truncated analogs serve as > T % eepm 2 = B i i i
reference compounds for naturally occurring UBQ-10 & MK-9 Fig. 5: Partial 'H-'H 2D NOESY NMR (400 MHz) spectra of MK-2 inside w, 12 RM at 26 °C. (A) Full C lusi
* Itis likely that MK-9 & UBQ-10 also adopt folded conformations 'H-'H 2D NOESY NMR spectrum in w, 12 RM and (B) Partial *H-'H 2D ROESY NMR spectrum in w, onciusions
within the cellular membrane and thus impacting reactivity & 12 RM. MK-2 & UBQ-2 adopted similar folded, U-shaped conformations in
function in important cellular redox mechanisms organic solution
A) Partial NOESY dg-DMSO B) Partial NOESY d¢-B o :
y;k* § 8 Al « SIS oneene MK-2 & UBQ-2 were located within the RM interface
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Impact/Future Directions
Folded conformations of lipoquinones within the cellular

Fig. 3: RM present in a microemulsion (left). AOT proton labelling
scheme key also shown (right).

membrane are likely to impact reactivity & function in

Fig. 6: 'H-1H 2D NOESY NMR (400 & 500 MHz) spectra of 20 mM UBQ-2 in d.-DMSO and d- important cellular redox mechanisms
benzene at 26 °C. (A) Full 1H-'H 2D NOESY NMR spectrum of UBQ-2 in d.-DMSO, (B) Partial 'H-'H Analysis of native MK & UBQ analogs needs to be completed

DT IE L SRR (A A0 B2 T G el TE R Analysis of partially saturated MK & UBQ analogs will provide
insight if saturation affects conformation

Hypothesis

We hypothesize that MK-2 and UBQ-2 adopt folded (A) Full NOESY RM (B) Partial NOESY RM
conformations within organic solution and within the RM oo H3.. H ~AOT CH;
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