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OBJECTS: NANOPARTICLES composed of

Applications
- Pegylated proteins
- Nanocomposites 4 ,,fo& ///_ Polyethylene glycol chain
Various Drug

based on organic
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0 understan e structure and self-assembling o
nanoparticles determined by interactions of polyether
chains with protein amino acids

TASK:

To study nanocluster interaction on simple model of
nanoparticles consisting of polyether oligomers and
amino acids by means of a combined approach

of experiment - electrospray Mass spectrometry
and computer modeling - molecular dynamics




NANOPARTICLES =

organic polymers
polyethers

Polyethylene glycol
and its derivatives
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Applied Chemistry

Dispersity (D) is
defined as B = M /M,
where M, is the mass-

olymers have no an individua
mass number, itis not a single o i e numbe
molecule, but a set of olygomers ~ “eemerme

This property is called | el
polydispersity E l i | ’
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The name of polymer Is kAN ,‘J‘ M.:LMMML |

given for Its average mass



http://en.wikipedia.org/wiki/File:IUPAC_dispersity.png
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/ D aspartic acid (asp)
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N asparagine (asn)
P proline (pro)

Q glutamine (gin)
R arginine (arg)

S serine (ser)

T threonine (thr)

V valine (val)

W tryptophan (irp)
Y tyrosine (tyr)

Anion

Proline



of noncovalent complexes - \2, = \
of organic and biological '
molecules

monitoring of
self-assembling




Mass spectrometry with electrospray
lonization (ESI)
PE Sciex APl 2000 Triple Quadrupole MS

(PE Sciex, Canada) in collaboration with
Institute of Structural Chemistry, Budapest
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To establish
structures

of complexes
registered In
mass
spectrometric
experiment
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ASsUmpLien: similarstructures can e fermed wWith erganicions

Observation of poly (ethylene glycol) clusters with the chlorine anion in the gas phase
under electrospay conditions // Rapid Communications in Mass Spectrometry, 2011,
V.25, N. ,P. 713-718




Valine and proline —
representatives of
hydrophobic amino acids



ESI mass spectra of “Valine — OEG” nanoclusters

Kocesuy M.B., 3o00HuHa B.I., bopsik O.A., llenkosckun B.C., lTomopun A.,
Bekeun K. ccnenosaHne pactsopa aMMHOKUCIIOThLI BannHa B
KPUOMNPOTEKTOPE STUIMEHITIMKOSE MPU HU3KUX TeMMepaTtypax MeToaoM
BTOPUYHO-NOHHOW Macc-cnekTpomeTpun // Macc-cnektpometpus, 2006, T.
3, N1, C.33-42.




Structures OIICOMNPIEXES formed Y. oxyethylated gIyGENG]

Protonated Proline Deprotonated Proline



Histidine — representative of
lonic positively charged amino
acids



ESI mass spectra of “Histidine — OEG” nanoparticles
OEGn=His=H

O OEGn-K™*

® OEGn-Na'

O OEGn-H*

Y OEGn-His:H™

Y¢ OEGnh-OEGm-His-H*

75+

|,%

I His=H*
50-

257 OEGnh=OEGm=His=H*
YAgie

Interactions of oligomers of organic polyethers with histidine amino acid //
Rapid Communications in Mass Spectrometry, 2012, V. 26, N 5. P. 532-540



Molecular dynamics simulation

PEG,,*His *H*

His In cationic zwitterionic form




Aspartic acid,
Glutamic acid — representatives

of lonic negatively charged
amino acids



CONCLUSION

Structural assembling and organization
IN nanoparticles are realized owing to
the wrapping of polyether chain around
amino acids charged groups

The results obtained for the self -organization
and structure of the studied model nanoparticles
can be applied for modeling of the structure of
the larger assemblies of proteins with polyethers




