















































PE : phosphatidyletl > ne

PFG : pulsed field gradient

PI : phosphatidylinositol

PG : phosphatidylglycerol

POPC : palmitoyloleoylphosphatidylcholine
POPE : palmitoyloleoylphosphatidylethanolamine
POPG : palmitoyloleoylphospl idyl; rcerol
POPS : palmitoyloleoylphosphatidylserine
ppm : parts per million

PS : phosp itidylserine

RF : radiofrequency

SDS : sodiumdodecylsulfate

SM : sphit  ymyelin

S/N : signal 1 noise

SP-A : surfactant protein A

SP-B : surfactant protein B

SP-C : surfactant protein C

SP-D : surfactant protein D

™ : tubular myelin

TMS : tetramethylsilane

TOCSY : total correlation spectroscopy

RDS : respiratory dist s syndrome
Re-LPS : rough lipopolysaccharide

ROS : reactive oxygen specit

TEM : transmission electron microscopy
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4.3.4 Mini-B in LMPG M :lles

The studies of the conformation and lipid interactions of Mini-Box continued next
with anionic LMPG micelles. LMPG contains an identical headgroup to surfactant PGs and
hence is a much better mimetic 1an SDS. The NMR experiments were performed with two
different peptide/lipid ratios (indicated  the figure captions) but the 1D 'H and 2D "°N-'H
HSQC spectra are almost identical (F 1res 4.11 and 4.12). The signals are broader than
SDS- and DPC-bound Mini-Box but similar to LMPC-bound M i-Bpx. The Gly18 [SQC
peak, absent in zwitterionic DPC and LI _ C but present in anionic SDS, is present in LMPG
as well. Comparison with the spectra from other micelle systems indicates an overall similar

structure of Mini-Bgyx in LMPG

The findings i out the ch in the structure of LMPG micelles brought by the
inclusion of Mini-Bgx, as obtained from the 2D DOSY experiments (Figure 4.13), are similar
to the LMPC study. The observed translational diffusion coefficient of pure LMPG micelles
increases from ~ 5.9 x 10" m%s to ~ 6.8 x 107" m%*/s when Mini-Boy is added. Thus, the
hydrodynamic diameter of the micelles apparently decreases from ~ 8.3 nm to ~ 7.2 nm when

bound to the peptide.
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5.3.5 SP-A in LMPG Micelles

The investigations on the conformation and lipid interactic s of SP-A continued next
with anionic micelles composed of LMPG that mimic the lung lipid environment created by
the surfactant phospholipids with PG headgroups. Again, the 1D 'H spectra were acquired
for two different samples of SP-A having two different protein/lipid ratios (indicated in the
figure captions) and both spectra look almost identical (Figure 5.10). Besides, as in the
previously studied micelle systems, the dispersion and intensity of backbone HN signals
indicate the presence of a smaller molecular mass species of SP-A in the LMPG micelle

environment as well.

The findings about the ir  :tions between SP-A and LMPG micelles and the
complex size, as obtained from the 2D DOSY experiments (Figure 5.11), are similar to the
LMPC study. The observed t 1s ional diffusion coefficient of pure LMPG micelles
decreases from ~ 5.9 x 10" m%s to ~ 44 x 10" m%s when S A is added. Thus, the
hydrodynamic diameter of the mi' les apparently increases from ~ 8.3 nm to ~ 11.2 nm

when bound to the protein, which is still smaller than SP-A alone (~ 12.2 nm).
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Chapter 6

Inter: cti n between Mini-B a1 d
SP-A in | o( el Surfactant Lipids

Note : Mini-B was synthesized and purified by Prof. Alan ~ Waring and his group
(Waring lab, Medicine, UCL ). SP-A was collected from cc ' lungs supplied by Ray
Bishop (Bishops Meat, Foxtr ), NL). Isolation and purification of SP-4 was done by
Donna Jackman (Booth lab,  ochemistry, MUN).
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7.3.7 NMR Spectra of SP. ™ ;5 in Water

Unlike in surfactant phospholipid mimetic SDS and DPC micelles, or in structure-
inducing organic solvent HFIP, : O 'H, 2D 'H-'H TOCSY and 2D 'H-'"H NOESY spectra
indicate both version of SP-Bg.s to be largely unstructured in water alone (90% H,O plus
10% D,0) (Figures 7.13 and 7.14). There are no cross peaks seen representing backbone
HN-HN correlations in the corresponding regions of 2D 'H-'"H NOESY. The cross-peaks
seen for the Wild-Type are likely from the sidechain HNs. Overall features of the spectra
suggest either aggregation or al :n  of an a-helical structure for oth SP-Bsg.as (Wild-Type)
and SP-Bg.;s (Trp9Kyn) in water alo
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The examination of backbone HN-HN crosspeaks in the 2D 'H-'"H NOESY spectra
further suggests that Maxi-Bcr is less structured than Mini-B in SDS micelles (Figure 8.7).
While there are many backboi HN-HN correlations p ient for Maxi-Ber, in contrast to
Mini-B, they are relatively weak and la  y obscured by the stro1  diagonal signals and thus
hard to count. However, the downfield shifts for some HN signals are still evident.
Furthermore, although it is difficult to draw an inference about the number of Maxi-Ber
amino acids that belong to the a-helical structure in SDS micelles, overall the peptide seems
to be less structured  the anionic detergent environment when compared to the organic

solvent environment.
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Chapter 9

Conclusic n
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