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Mnaan NekKuii Ne 11

- Mpouecu B3aemoga,ii, TpaHCNopTy,
po3noainy ta nokanizauii XimivHUX
CNoAyK 3 ninigHoo membpaHotlo

- loKanizayia XximivHKUX cnonyk
Yy membpaHi
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MpumeneHune Ml mogenupoBaH1a aNA usyyeHne membpaH

- CBA3bIBaHME XMMUYECKUX coeanHEHUU ¢ membpaHOU

- MpOHUKHOBEHMUE U HAKONIEHUE XUMUYECKUX COeAUHEHUU B meMmbpaHe
- MOUCK HOBbIX papMmaLeBTUYECKUX NpenapaToB
- BAMAHUE aHECTEeTUKOB Ha membpaHy
- BO3AeNUCTBUE XMMUYECKMUX CoOeaUHEHUIW Ha CBOUCTBA meMmbpaHbl
- pa3pyweHue membpaHbl Noa AeUCTBUEM XMMUYECKUX COeAUHEHNA
- LUTOTOKCUYHOCTb

- 30Ha NoOKaNU3auUuM XMuMHUUHECKUX coeguHeHnit B membpaHe

- KuHeTUKa 1 TepmoguHaMmmuKa membpaHHbIX NpoLeccos



KPUOBUOJIOIUA — popora B beccmepTtue

[MoTpebrneHne KMcnopoaa XMBOTHBIMU NPU NMOHMKEHUN
Temnepatypbl Ha 10 °C nagaet B 2-3 pasa.

MHorue uBoTHble CNOCObHbI BbPKMBATb, NEPEXOAs B
COCTOSIHUE OLENEHEHUs, Npu TemnepaTrype XuUAaKoro Bosayxa (-
190 °C) nnu gaxe xuagkoro renus (-269 °C). OgHako Takoun
COMPOTUBMNSAEMOCTbIO MO OTHOLLEHUKD K HU3KUM TemMneparypam
obnagalT ganeko He Bce OpraHu3mbl.

YXXUBOTHbIE, OOUTaOLLME B YCIOBUAX XOMOAHOMO KNumara,
BbIAEPXMBAIOT ANUHHbIE XONOAHbIE 3UMbI, KOorga ux

Temnepartypa MOXET Nnafarb ropasao HKe Temneparypbl
3amep3aHusa Boabl. O4HUM 13 CrNocoBoB, KOTOPbLIA NOMOraeT
UM nsberatb rmbenn B TakMxX YCNOBUAX - NEPEOXaxaeHue.




KPUOBUOJIOIMNA — popora B 6eccmeptue

nepeoxnaxoeHue

* [NepeoxnaxaeHune - CHIWKEHNe Temneparypbl XXUOKOCTU
BHYTPU KIETOK XXUBOTHOIO HUXE TeMnepatypbl ee 3amep3aHus
e emmaand  6e3 06pa3oBaHUsA KPUCTaNsIoB fbAa.

» ObpasoBaHMe KpPUCTanNoB BHYTPU KNETKU NPUBOAUT K
HeobpaTuMmomy paspyLlieHuto u ee rnbenu.
» Boga vnu coneBon pacTBOp, OXNaXAEHHAs HMXe
Temneparypbl 3aMmep3aHusi, 3amep3aeT TOMbKO NpU Hanu4ynm
LEeHTPOB Kpuctannuaauuu.
* [1pn OTCYTCTBUM HYXKEPOAHbIX YacTul, CriyXalux, Kak
npaBuIo, LeHTpaMmu Kpuctannmsaumm, YUCTY BOAY MOXHO
nepeoxnaantbe no4tn Ao -40 °C. Ho, Kak TOnMbKO NosiBNSETCA
NepBbIv KPUCTanNmuK nega, 3aMmep3aHue Bcewn XUOaKocTu naet

O4Y€eHb ObICTPO.
we

Taniqa Lima

®

Cryobiology




Mo6ouHble adpPeKTbl B KpUobuonorum
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ANA XKUBbIX 06bEKTOB. }uBble KNeTku y B
NOrMbHyT Npu 3amopakMBaHUKU, €CNu He
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Y10 TaKoe KpMonpoTeKTopbl?

KpuonpoTékTopbl — BellecTBa, 3aliMLLaloLIne KMUBble 06BEKTbI OT NOBPEXAAOLWEro AeiCTBUA
3amMopaXkKnBaHMA. KpMonpoTeKTopbl MCNO/b3YIOT NPU KPUOKOHCEPBALIMN — HU3KOTEMNEPaTypHOM
XPaHEeHUM KMBbIX 06bEKTOB (ApYrMmMKM CIOBamM, NPU 3aMOPaXKUBAHUN KPOBU, CNepMbl,
3MBPMOHOB, M30/IMPOBAHHbIX OPraHOB, KJETOUYHbIX KY/bTYp).

Hanbonee pacnpocTpaHeHHble NPOHMKAOLWME KPUONPOTEKTOPDI: ULEPUH, DTUNEHITIMKOSb,
ANMETUNCYIbPOKCUA,

OH
HO™

HO™ > oH
ITUNEHTNTNKONb

OH

C”) HO/Y MMLEPUH

/S\ OH

AMCO NPONUNEHT/IUKO/b


http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BE%D0%BA%D0%BE%D0%BD%D1%81%D0%B5%D1%80%D0%B2%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B8%D1%86%D0%B5%D1%80%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%B8%D0%BB%D0%B5%D0%BD%D0%B3%D0%BB%D0%B8%D0%BA%D0%BE%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BC%D0%B5%D1%82%D0%B8%D0%BB%D1%81%D1%83%D0%BB%D1%8C%D1%84%D0%BE%D0%BA%D1%81%D0%B8%D0%B4
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LLMTOTOKCUYHOCTDL

MoneKynapHo-guHaMUUYECKoe MoaenupoBaHue
NPoLEeccoB paspyLleHUA LeNoCTHOCTM Mem6bpaHbl Npu
NOBbILEHUM KOHLLEHTPALUK 3TUNEHIIUKONA




LLUTOTOKCUUHOCTD:
PaspyweHue uenocTHocTu mem6paHbl Npu BbICOKOU
KOHUeHTpauyuu AMCO




LLMTOTOKCUYHOCTD:
PaspyweHue uenocTtHoctn membpaHbl Noa, aencreuem
dynnepeHos
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LLUTOTOKCUYHOCTD:
Pa3spyweHue uenocTtHocTM membpaHbl Nog aenucrteuem
¢dynnepeHos

U3meHeHue CBOMCTB BUCN0oA Npu HAKONNEHUM B HEM
MoneKyn pynnepeHos



LLUTOTOKCUUHOCTD:
PaspyweHue uenocTtHoctu membpaHbl Noa gencrsmem
dynnepeHoB

HapyweHue ctpoeHua 6Ucnoa npu BKAIOYEHUU B HEro
6onbwux monekyn pynnepeHos



Nanoscale

PAPER

®Oosstrk
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Cite this: Nanoscale, 2016, 8, 4134

LLMTOTOKCUYHOCTD:
PaspyweHue uenocrtHoctu membpaHbl noa aeicrsuem pynnepeHos
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View Article Online
View Journal | View |ssue

Cgp fullerene localization and membrane
interactions in RAW 264.7 immortalized
mouse macrophagest

K. A Russ,® P. Elvati,” T L. Parsonage,“” A Dews, J. A Jarvis,"® M. Ray,”
B. Schneider,® P. J. 5. Smith,~? P. T. F. Williamson, > A Violi®® and M. A Philbert*?

Nanoscale, 2016, 8, 4134-4144
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LLMUTOTOKCUYHOCTD:
PaspyweHue yenoctHoctu membpaHbl noa gencrsmem pynnepeHos

PHYSICAL CHEMISTRY

pubs.acs.org/JPCB

Molecular Dynamics Simulations Predict the Pathways via Which

Pristine Fullerenes Penetrate Bacterial Membranes

Pin-Chia Hsu,” Damien je(’feries,"- and Syma Khalid*
School of Chemistry, University of Southampton, Southampton SO17 1B], U.K.
© Supporting Information

ABSTRACT: Carbon fullerenes are emerging as effective devices for different
biomedical applications, including the transportation of nanosized drugs and
extraction of harmful oxidants and radicals. It has been proposed that
fullerenes could be used as novel antibacterial agents, given the realization that
the nanoparticles can kill pathogenic Gram-negative bacteria. To explore this
at the molecular level, we simulated Cg, fullerenes with bacterial membranes
using the coarse-grain molecular dynamics Martini force field. We found that
pristine Cg has a limited tendency to penetrate (incomplete core) Re mutant
lipopolysaccharide (LPS) leaflets, but the translocation of Cy fullerenes into
(complete core) Ra mutant LPS leaflets is not thermodynamically favored.
Moreover, we showed that the permeability of the Re LPS bilayers depends
sensitively on the system temperature, charge of ambient ions, and prevalence
of palmitoyloleoylphosphoethanolamine (POPE) defect domains. The
different permeabilities are rationalized in terms of transitory head group

pore formation, which underpins the translocation of Cg, into the lipid core. The Re LPS lipids readily form transient micropores
when they are linked with monovalent cations or when they are heated to a high temperature. POPE lipids are shown to be
particularly adept at forming these transient surface cavities, and their inclusion into Re LPS membranes facilitates the formation
of particularly large pores that are tunneled by Cgo aggregates of a significant size (~5 nm wide). After insertion into the lipid
core, the aggregates dissociate, and the disbanded nanoparticles migrate to the interface between separate POPE and LPS
domains, where they weaken the boundaries between the coexisting lipid fractions and thereby promote lipid mixing.

J. Phys. Chem. B 2016, 120, 11170-11179
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LLlMTOTOKCUYHOCTDL
Bo3geiictBue HaHOMATepPUaNoB Ha MembpaHy
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LLUTOTOKCUUHOCTD:
Bo3peucresue HaHOMaTepuanos Ha mMembpaHy




LLUTOTOKCUYHOCTD:
Bo3aencreue HaHOMaTepManos Ha membpaHy

Destructive extraction of phospholipids from Escherichia coli membranes by graphene nanosheets.
Nature Nanotechnology 8, 594-601 (2013)



Nanotoxicology

HaHoTexHonorma u
HAaHOTOKCUYHOCTD ...

HaHOTOKCUMUYHOCTDL - CNOCOBHOCTL 6e3BpeaHbIX
BELLEeCTB NPU CUIbHOM U3MEeNbUYeHUU
CTaHOBUTLCA ONACHbIMU ANA 3[,0P0BbLA
yenoBekKa

Warning

Nano Hazard




LLUTOTOKCUUHOCTDL
Bo3aencTBue HaHOYACTUL, 30/10Ta HA MeMmbpaHy




LLUTOTOKCUUHOCTD:
Bo3aeiicTBue HAHOYACTUL, 3010TA HA MeMmbpaHy

http://www.nature.com/srep/2013/130930/srep02804 /full/srep02804.html



http://www.nature.com/srep/2013/130930/srep02804/full/srep02804.html

MaccuBHLIN TRPaAHCNOPT

He3apKeHHbIX MONeKyn

KoHUueHTpauua YacTul Ha NOBEPXHOCTAX MeMbpaHbi
WCNbITLIBAET CKaJoK BCNeACTBUE PasnuYHOW
PacTEBOPVMOCTY BellecTsa B BOOHOW ha3e U NPUCTEHOMHOW
cnoe BHYTpU MmembpaHbl. OBLIMHO CywecTeyeT
NPONOPUNOHAaNLHOE CBA3L:

roe, K - xosthtbovunenT

C C - pacnpenenens
. = ” = K BELLecTBa Mexay
( e ( i MeMbBpaHoy W BOOHOW

thason.



Mertoa noTeHuuana cpegHeit cunbl
PacnpeaeneHue npobbl B membpaHe
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B meToae noteHuMana cpeaHeit cunbl npoba NPUHYAUTENBHO
nepemeljaerca Yepes membpaHy nopg aeicreuem
AONONHUTENbHOrO NOTeHWKMana



KoagpdpuuueHT npoHUKHOBEHUA NPobbl B MeMmbpaHy
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0630pbl N0 MogenuposaHuio KoapopuumeHra
NPOHUKHOBEHUA NPObbl B MmembpaHy

CHEMICAL

Review

R E V I E WS @ Cite This: Chem. Rev. 2019, 119, 5922-5953

Intrinsic Membrane Permeability to Small Molecules

Christof Hannesschlaeger, Andreas Horner, and Peter Pohl*

From the Institute of Biophysics, Johannes Kepler University Linz, Gruberstrasse 40, 4020 Linz, Austria

pubs.acs.org/CR

ABSTRACT: Spontaneous solute and solvent permeation through membranes is of vital
importance to human life, be it gas exchange in red blood cells, metabolite excretion, drug/
toxin uptake, or water homeostasis. Knowledge of the underlying molecular mechanisms is the
sine qua non of every functional assignment to membrane transporters. The basis of our
current solubility diffusion model was laid by Meyer and Overton. It correlates the solubility of
a substance in an organic phase with its membrane permeability. Since then, a wide range of
studies challenging this rule have appeared. Commonly, the discrepancies have their origin in
illlused measurement approaches, as we demonstrate on the example of membrane CO,
transport. On the basis of the insight that scanning electrochemical microscopy offered into
solute concentration distributions in immediate membrane vicinity of planar membranes, we
analyzed the interplay between chemical reactions and diffusion for solvent transport, weak
acid permeation, and enzymatic reactions adjacent to membranes. We conclude that buffer

reactions must also be considered in spectroscopic investigations of weak acid transport in vesicular suspensions. The evaluation
of energetic contributions to membrane translocation of charged species demonstrates the compatibility of the resulting
membrane current with the solubility diffusion model. A local partition coefhicient that depends on membrane penetration
depth governs spontaneous membrane translocation of both charged and uncharged molecules. It is determined not only by the
solubility in an organic phase but also by other factors like cholesterol concentration and intrinsic electric membrane potentials.

Chem. Rev. 2019, 119, 5922-5953
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0630pbl N0 moaennpoBaHuUIo KoappuuymneHTa
NPOHUKHOBEHUA NPO6bl B MembpaHy
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Molecular Dynamics Simulations of Membrane Permeability
Richard M. Venable, Andreas Kramer,” and Richard W. Pastor®

Laboratory of Computational Biology, National Lung, Heart, and Blood Institute, National Institutes of Health, Bethesda, Maryland
20892, United States

ABSTRACT: This Review illustrates the evaluation of permeability of lipid membranes
from molecular dynamics (MD) simulation primarily using water and oxygen as
examples. Membrane entrance, translocation, and exit of these simple permeants (one
hydrophilic and one hydrophobic) can be simulated by conventional MD, and
permeabilities can be evaluated directly by Fick’s First Law, transition rates, and a global
Bayesian analysis of the inhomogeneous solubility-diffusion model. The assorted results,
many of which are applicable to simulations of nonbiological membranes, highlight the 8
limitations of the homogeneous solubility diffusion model; support the utility of gt ‘ y
inhomogeneous solubility diffusion and compartmental models; underscore the need [Hends A
for comparison with experiment for both simple solvent systems (such as water/

hexadecane) and well-characterized membranes; and demonstrate the need for microsecond simulations for even simple

permeants like water and oxygen. Undulations, subdiffusion, fractional viscosity dependence, periodic boundary conditions, and S ! ) ! !
recent developments in the field are also discussed. Last, while enhanced sampling methods and increasingly sophisticated 7+ -
treatments of diffusion add substantially to the repertoire of simulation-based approaches, they do not address directly the
critical need for force fields with polarizability and multipoles, and constant pH methods. 6 I
5 sl ]
£
i !
Chem. Rev. 2019, 119, 5954-5997 S 3r 8
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NPOHUKHOBEHUA NPO6bl B MembpaHy
Chemical Reviews | Review |

Table 14, Simulations of Permeability of Lipid Bilayers from 2015 to 2018,” with Citation, Brief Description, Lipids in System,
Primary Method, and Last Author

year el subject lipid” method” Last author
2015 70 manoparticle induced water and ion )ealu&e DPPC (CG) PMF Murd
76 translocation of amphiphilic cop DPPClike (CG) PMF, FPT Somumer
238 position and orientation of amitriptyline and clozapine wsorted PC PMF Biggn
31s insertion of imidszolium based cations POPE, POPG ISDE Klaha
25 water permeation by collapse of cavitation bubbles POPC (AA and CG) density Chipot
75 serine-based surfactants a5 permeation enbancers DPPC density Veiga
294 menthol effects on the srtum corneun SCT(CG) density Can
293 elfect of length of CER on water partition SC (AA and CG) density Beda
2016 10 review (background, compellation of sims to 2015) Rovwley
w2 review (sampling emors in PMF) Pomes
178 review (methods for ISDE) Guembart
240 review (altematives to 1SDE) Shinoda
241 review (drug pastitioning) Troullas
29 method development: first passage times, milestoning single particles ISDE+FPT Amaro
152 subdiffusion of methanol POPC SE Chipot
w7 line tension and permeation CG DPPC cr Kindt
199 GLE for diffusion constant of O, and H,0 DPPC ISDE+GLE Rovwley
255 bias exchange metadynamics to explore Caco-2 assay POPC ] Lattani
280 aromatic peptides; expt and sm DOPC ISDE Jas
299 assorted permeants through stratum corneum sc ISDE Rai
259 nasatriptan foms pore like structures POPC density Pickhok
34 small molecules through E cofi outer memhrane model LPS,PG/PEPG,CL PMF, Iz Khalid
m PEGylated gold nanopartide DPPC (CG) density Murd
296 transdermal delivery of bomeol sc (CG) density Qiso
m ld mpopartides thrugh skin sc (0G) ISDE Rai
300 effects of ceramide chain lengths CERI2-24 ISDE Rai
19 monovalent lons (need collective vadables) POPC -Us Wei
165 prim with r d metad POPC ISDE Voth
246 accelerating PMFs (including sy.ﬂen size) POPC us Hub
284 bisphenol A permeation and pore formation DPPC us Wang
153 liphatic amine and carboxylic acid drugs DPPC ISDE Sezer
2007 29 review (focus on nanopartides) Murd
158 shart chain alcohols POPC SE Chipot
3 Bayesian method to obtsin diffusion tensor of O, POPC, mitochondsial ISDE Hummer
3 smultiscale modeling of dng systems POPC ISDE Ducs
8 chalestem] effect on O, POPC + chol cr Pias
0 comparison with EPR messurements of O, POPC + chol cT Pias
02 cholestem] effect on reactive oxygen (Hy0, + others) DOPC + chal us Bogaerts
266 electric flelds on permeation of reactive cxygen DOPC us Bogaerts
301 in silico skin model; fentanyl, calfeine, napthol SC (UA) multiscale Rai
78 fiullerene ey thiough skin sc (0G) ISDE Rai
3 effect of size and chage of gold mnopantides s (CG) ISDE Rai
w4 proteins with gold nanoparticles sC (CG) us Rai
137 Na* and CI with E field POPC NC{2-ayer) Matthai
283 pirscetam DOPC us Fernundes
us fooding method for accelerating PMF estimates DMPC PMF Ramos
ey [ Lyios K 319 calibrating PMF using experimental permeability asay noPC ISDE Campenter
Z4 > « > > 254 st dependence of water flux from vesdes PASC, ¢ trlysine (CG) cr Shi
— i 264 sampling stratum comenm using steered MD sc ISDE Pedretti
hi2 ,u‘ D.(2) b H«' ) ' Tﬂ\ fon Cr 320 effect of hydmphobicity of nanoparticles DPPC (CG) CT, PMF Sommer
]“ “ “ 0 \ 1l ‘ 1| ’” \ | T“ \‘\‘ “‘ 36 mercury complexes though bacterial membrane POPE+POPG ISDE Parks
\ \ A2 | \JM | AL ‘ ‘H\ 1 ‘ | ! j, 261 high-throughput screening water foctanol (CG) PMF Bereau
ol |5 D,,(z) LIRS ' 208 menthol effects on the stmatum corneum sC (ua) density Ming
\ S A 257 elfect of protenation stte/polarizsble models POPC PMF Ma
() 11! [ ‘ p H 'M‘\ \H‘ ‘w | ‘ \\ ”‘ (i "' Y ‘ I 317 exmaction of faty acyls from micmbisl hests yeast + dodecane layer Crowlay
UJIH‘ ‘\‘ '\H m ‘L\Mh \‘ M \lh\‘ W),‘Jﬂ 2018 208 lateral domains in stratum comeumn hinder diffusion sC ISDE Notman
slelelelsls \“J‘ ) \, \, : 0000 3 elfect of charged state of p-sotalol POPC, POPS ISDE Varobyov
-hi2 303 cholesternl effects in O, transpart in eye lens POPC+chol density, D Pasenkiewicr-Gierula
watir w4 methods for free enesgy profiles DOPC PMF Maibaum
m manoparticles for enhanced permeation sc (0G) PMF Rai

5982

DOk 101021 facs chemm v 8500286
Chem. A 2019, 119, 59545997



TepmoauHamuKa pacnpeseneHua aMMHOKUCAOT B cucTeme
Bopa/membpaHa

J. Chem. Theory Comput. 2011, 7, 2316-2324

l‘ I ‘ Journal of Chemical Theory and Comp ARTICLE

pubs.acs.org/JCTC

Using the Wimley—White Hydrophobicity Scale as a Direct

Quantitative Test of Force Fields: The MARTINI Coarse-Grained Model Mpumep npumeHeHUs
Gurpreet Singh’ and D. Peter Tieleman™*"’ (bparlvlel-lﬂilponal-ll-loﬁ Mmogenum
"Department of Biological Sciences, and *Institute for Biocomplexity and Informatics, 2500 University Drive N.W., MeMspa"bl M c"no'oro "onn

University of Calgary, Calgary, Alberta, Canada T2N 1N4
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PacnpeaeneHue B cucreme soaa/oKraHon-1

NunodunbHoctb (ByKBaNIbHO — CPOACTBO K XMPamM) — CBOMCTBO BeLECTBa, O3Hauyaloulee ero
XMMUYECKOE CPOACTBO K OpraHMYeckMm BeuwectBam. WM ABnAeTcA NO  CyTM  CMHOHUMOM
rmapodobHOCTH.

JKCNepuMeHTaNnbHO 3HayeHne KoadduumeHTa ANAUNOPUABLHOCTU onpeaendaeTca npu  MNOMOLIU
cTaHAapTHOM cuctembl Boga/ 1-oktaHon. Jlorapudm KosbduumeHTa pacnpegeneHmsa HesapsarKeHHbIX
dopm cybcTpaTa M ecTb MCKOMasA Be/IMYMHA, CTaHAAPTHO obo3Hayaemas Kak logP.

[Soiute]mﬂd)

tog Poctfwat = Eﬂg( [solute]

water

Hanuuue 60nbwioi akcnepumeHTaNnbHOU 6a3bl AaHHbIX NO
Ko3pPUuUeHTam NUNOPUNBHOCTU PA3ZNUUHDIX
COeAUHEHU NO3BONAET NPUMEHATL 3TU AaHHble ANA
AONONHUTENbHOW TEPMOAUHAMUYECKOH KannbpoBKu
cbinoBbix noneit gna M/, pacueros

(U )
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MA moaenupoBaHue
pacnpeaeneHun BewecTs B cucteme Boga/oKkraHon-1

The MARTINI Force Field J. Phys. Chem. B, Vol. 111, No. 27, 2007 7817
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Figure 2. Equilibrium configuration of a water/octanol system used to determine partitioning free energies. Small beads denote the water phase
(Ps) in cyan. and the octanol phase consisting of dimers of hydrocarbon (C;) in green and alcohol (Py) in red. The larger beads represent solutes:
butane (C;) in green. propanol (P;) in red. and sodium ions (Qg) in blue. The simulation box is indicated by thick gray lines.
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Mpumep M mogenmpoBaHua NnpoHUL,aeMmocTu ruapodobHbix
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Molecular Simulation of the Concentration-Dependent Interaction of Paclitaxel
Hydrophobic Drugs with Model Cellular Membranes 3 3
Myungshim Kang and Sharon M. Loverde™ |-|

U

Department of Chemistry, College of Staten Island, The City University of New York, 2800 Victory Boulevard, Staten Island, New
York 10314, United States

© Supporting Information U

ABSTRACT: We report here the interactions between a '

hydrophobic drug and a model cellular membrane at the membrane
molecular level using all-atom molecular dynamics simulations
of paclitaxel, a hydrophobic cancer drug. The calculated free
energy of a single drug across the bilayer interface displays a
minimum in the outer hydrophobic zone of the membrane.
The transfer free energy shows excellent agreement with
reported experimental data. In two sets of long-time
simulations of high concentrations of drug in the membrane
(12 and 11 mol %), the drugs display substantial clustering and rotation with si- -
The main taxane ring partitions in the outer hydrophobic zone, while d'le( )
hydrophobic core of the membrane. The clustering of the drug molecules,
penetration suggest that the fluidity and permeability of the membrane are affec
Furthermore, at the high-concentration limit, the free energy minimum shifts
barrier to cross the membrane decreases. Moreover, the transfer free energ)
increasing concentration facilitates drug partitioning into the membrane.

= 12 mol
= single
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J. Phys. Chem. B 2014, 118, 11965-11972
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