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Alzheimers disease is the most  common  type  of  dementia and  a  pathological
htllmaik  ot  thL diseasL  is  the dLposition  ot  sLrule  plaques m  the bram  ThL  mam

LoTgponL"t  of  thL plaquL  is  "bnl!ar aggTegates  of  amyloid  P peptide (AB) sNhiLh

t}piL dly consists of  4e  aTnine aLid residues  (APL 4n) fn the  All fibril model  the

peplide Terms P strandg  m  thL middlL  (residue l2 24) and  C  terinmal  {30 40)
rLgiong  and  thL P itrands arL hydrogLn bondLd vvith the LonLspondmg  B ghands
ofacljaeent  moteeutes  by usLng  the mam  Lnam  N  H  and  C-O  groumps ALLordingly
niethylat:on  ofthe  N  H  greup  is  expLLtLd  to  inhibit  thL  fibiilhzanon ef  AB  In thtg

study  wL  haw  LtammLd  thL inhibitory  etlLLt  ot  N  methylated  analogs  of  the

peptLde  repiesentans  the C  teirmnat B strand  rLgion  N  methyldtion  "ds  madL  dt

"ne  (L34) tw[, CL34V36  L34G3g)  or  thTLe posinons (L34V36CJ38) ot  thL

U  mu  sequLnLe  
OAITGLMVGGifOV

 APi 4o <50 pM)  "as  incubatLd  at 37 C m
Tris HCI  buffeT (rH 7 4  50  mM)  conLammg  1SO  mM  NaCl m  the absence  and

piesence of  the N  methylated  peptJde The fibnlli7ation reaction  "ag  momtorLd

by measurmz  the fiuorescence intensity ofthioflrivn  T ddded  Lo tbe sample  takui

Ftom
 the  mLubation  tube  The  llihibitery  LtftLt  was  found to be gtrengegt  foT the

pLptide Lontainmg  only  one  Nmethylated  arnide  group at T34  The pepudes
meth}lated  it  addltional onc  ei  mo  gites  -erc  unexpLctedly  less eftective  11iis
obsenalton  iTrrp1iLs  that N  methylation  not  onl)  hinderb mtermoleculdr  h)drogLn

bondmg  but also  dLLreasets the athmty  ot  thL pepudL to A6  4e
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IS lactoglobuhn  (LCJ) ig  Lompoged  ofmne  P strands  (A T strand)  and  olle  or  helv
Eight out  oftlie  nine  gtranas  (A H) form d  S barrLl stmcturL  UndLr phys ological
conditions  equme  Le  (El G) is monemLr  "heiLds  bevinL I G  (BI G) exisls  as  a

dimLr in  whiLlt  the off  banLl T btrand  formg an  mtennoleculaT  P shee  RtLendy
the  3D  gtructure ofFI  G  wag  detennined by NMR  and  revealed  diat the structure
m  Lhe I strand  regien  di"ers frorn that ofBLCJ  1o  understand  the rLason  "hy  tbe

stmcture  in  the 1 strand  differs between t" o  hemologoug pi otems  "e  constniLted

sey eral LhimenL  protems The  mutanls  ]mrl G  ind  IrnBLG  were  LenslTuLted  bv
sub-tuutmg  tbe amino  aud  gLquencL  ofIstrand  ot  BLCJ and  ELG  jor thogc  of

EL(J amd  BLCi rLspecLnLl)  Furthermore Gyrba was  constiuLted  trom the aillitio
aLid  sLquLnceg  ofsecondary  stiuctmed  Tegions  ot  BLG  ard  those  ofloop  rLgtons

of  rTG  lmlI CJ dnd  lmBIG  aTL  monomLric  "hLreas  BLG  and  Cyuoa  dre

dimenL  The crystal  struLture  ofCJyuba"as  dLtermi"ed at  2 e X  rLsoluLion  and

sho"Ld  that LhL backbone struLture of  G}a]ba is closely s]mitar  te that of  BLCJ
guggegtmg  that the ainmo  acid  sequences  in  the leep regions  were  not  importanl

fer the 3D  stmcturL  of  BLG  ThL stmcLurLs  of lmZIG  and  lmBLG  "crL

mvestigated  with  NMR  HSQC  sp"trum  of  fmkLG  v"as sllmlar to that ot ELC
Tn contrdst  IIgQC  spLLtiutn  of  lmBLG  was  signifiLantly  differLnt from that ot
BLG  Thenye results suggests  that T strand sequence  ot BLCJ Lan  be idaptable  te
ELC]  gtruLture  vLhereai  I stiamd  sequenLe  of  ELCi  may  not  bL adaptable  to BLCi
stcuLture

gatins properti" hasL beell dnalyzed  Futthermore gone  inodels  Ibr its gating
procesb have been pioposed babed on  MoteLular DynamiLs (MD) simulditienb

Heweier  as  those  medels  do net  appdTently  imludL  MsLL ]Lpid interat.tions  it

remams  unctear  whiLh  ammo  acids  nyLrsL  mLmbranL  tLnsion  and  hoth the  sLnsLd

fbTLe induLes  chanllel  openiug  lp this study  we  pLrforniLd MD  girmilaLiong  undeT

a  tLnsLon  guneraLeti in  the mLTnbranL  IJpon tengion  generation PhL7S  in  thL outer
hebces  x-as  drdgged by hpids leadmg to a "ltmg  ot the heLces Phe7g at thL
water  1ipid TntciidLL  showed  the stroiigest  mteracmon  with  Iipids thus md)  "oilc

is a meqor  tension  sengoT  of  MsLL  Another outLT hehLLs ainmo  acid  Lys97 nLaT
thL gtoplasmk  suriace  also  had a  strong  nteraction  with  1ipids when  ch  iniiel  is

Llesed  but this mteraction  sradually  weakened  as  MscL  opeps  suggesting  tb it

fys97 may  nol  -ork  ag  a  tension  sengor  Ncighbormg  rmieT  hehLes  aoss  Lach

ether  m  thL  -meT  leaflet foriillilg the smost  eonstriLled  part ofthe  pore  As  tension

inLreagLg  the  aessmgs  moie  torvard  the c}topiasm  associated  viith  an  Lxpansion

of  the constrictLd  part A  calLulatLd  LhangL  in  thL LntLraLtion  LnLrgy  at  the

Lrossmgs  durmg  pore  Lxpangion  wag  found to be  consistent  with  the
experimLntally  obtained  acLivation  Lneigy  tor chanllel  openi"g
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Stnce protc,nprotcin intcraLtiong  ptay  cruual  roieg it biologiLat proLesses
strucLural  analyses  of  such  complexes  haie been one  ef  the mest  Lrucial  subuects

m  biologiLal sc]cnLLs  IIow-ver d lot ol piotem Lomp]Lxes  aTc snll  cgcaped  ITum
structural detcrmmation actually for weakly  mtcmetmg  eomptcxcs  cvcn  rhe

crystalliza"on  is a  knotby issue  Ilius development ot  computauenal  algenthms
for pTotcm doLking is LxpectLd  as aii alteinativL  to compersatL  such  d]fCicultiLs ot

experimerts  In this study  wL  have deNeloped a  noiel  seheme  teT the tlrst pliase
ot protem doLkmg  simulitions  i c the  ngid  bodv dockmg  cilculations  l/rrst "e

search  for all of  rmtermolecuLarhnterftLcial  hydrogen bond networkts  (IHBNs) by
an  mformiticil  technique  "hJch  is based en  a  chque  detectio= algorithm  m  gnph
theoy  with]v  d  framcwork oi  rigid  body doLking Then  Lo ]aentil}  a  corrLct

stnacLure  ainong  ones  generated  based on  the compiete  IHBN  sedrch  three steps
for sLlettion  are  sLguentially  carried  out  m  particular the thtrd step  is most

crucial  Tt has been found thdt ASA  is quitc LffectivL  to idLnt]fy  LomplexLs  dosL
to expLriinental "nLs  in  "uT  schune  Our  sLhernL  has  bcLn  testtd usmg  hve  known
compLexLs  i e  IDXCi 10HZ  4HTL  2SNI  and  2PTC  (PDB Lodes)  As  n  resulz

it has been mdicated  that oui scherne  can  predict complex  stauctuu es "ithm  2 A
of  nmgD  ftom crysLtl  struLtuTLs  ior LI] targLts this result  shovv  the highLst
aceuraLy  of  pTLd]cuons  compdred  with  eonvLntiondl  protun  dockmg  progrdrng
av  ulable,  suLh  ag  ZDOCK  dnd  BiGeER
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  extLnsivegamplmgmeonformationatspaceofprotems
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ln Tecent  years  there has been an  mcreasmg  utse eftheoreaLal  methods  espuLal])

rnolccutdT  dvndmicg (MD} simuhtrons  to gam  mtsight  mte  straLture  lunLtaon
relat!onships  m  proteJns Ajthough ptL hax e  progregnycd to tens ofnmiosLcondg  for
thc MD  simulatio"g  ofpretems  "ith  Uic ]mpiovcmems  n  computer  poweT and

atgorithmg  tlus timL  scale  Ls stitt teo short  to obserLe  mans  importa"t  protem

proces-es suLh  as slew  confornvational  Lhanges  hgand  b]ndmg  and  pTotem
toldmgftmlolding To extenL  the capabiTity  ofatomic  simulations  vaiious  methods

hdi L  been proposLd For Lxdmptc  niutinLanomcat  ensemble  andi Tephca  exchanse

methods  adapti}e  umbrella  samplmg  confoimnhondl  fleeding and  LhLmiLal

fiooding essentnl  dyndm-s  s]mu]aUon  and  amp]Lfiea  LellecuxL  moinoRs  (AC'M)
method  h tve  bLcn proposLd Ameng  Lh.m  the 1 Lsz thrLc aTe  bdsed on  Lollectise

coordinates  the use  of  collcctive  coerdmates  has become  an  importanr  teLhnique

to extraLt  releNdnt  motients  from yrnuldtion  resu]ts  In this sLudy  we  uHLd  ACM  n

corribmation  wth  MD  b!mulation  for LxteusivL  samplmg  m  Lonfofinational  gpace

ol  protems Tn ACM  the vLlocitseg  of  atoms  are  coupled  m  driFerem subspacLs
"ith  different thermal baths the  Lssential  subspdLe  (spdnned b) the 1im]ted
number  et slow  collective modes)  eeupled  to higher  tempLrdture  and  thL
rLmammg  Leup]Ld  to normal  LLrnpuraLurL bath By  ACM  it "ould  be expec  ed

thit the eggential  gllbspace  Lan  be  sdmpled  ddeqLldtdy  and  1arge dmphLude

mot  ons  ot  thL pretem  can  bL observed  dunng  a  sumulation

Actin cappmg  pratem  <(P) a  highllr conserved  heLerDdrrneuc piotem  bmds
tiglitly t{} the birbed Lnd  of  aetm  fildment CP is  knowii Lo regulatL  a  ianLty  oi

Lellular  atun  gtTuctureg  suLh  ag  dLNelopment ol  branched meshwork  tn

lamelhpodia and  totmataon  Lontiacti]t  "ng  it  cytokmesis  We  haie previougly
reported  thL Ltystal  struLture  ofC]  and  an  bM  structurL  of  thc  CP acun  filtjnLnt
Lomplex  Based  on  the struLtu]at  andlysJg  C  tLrmmus  regien  ofct  subumt  ot  CPis

thought  to play  important  re  e  for the  mtLTdLtlon  to actm  hlarnent and  Iutther
biochemical assays  suppurted  this idea  At pregent numbei  of  factors are knewll
to reguLate  bdihed Lnd  capping  actiuty  efC?  V  1 Cmyotroph]n) is  a  small  mlcynn

repedt  pretLin impLcated  m  seierai  proLesseg  such  as stunuldLi[}n  et pTotem
gynthegis  in  mvocytL  and  sy]apse  fonmdtion  in  lleuronal  cells  V  t binds d"ectly
to (P  and  imhibtts  its abdity  to cap  barbed end  [p ths  Ftudy  "L  ieport  the crvb'al

stmLtuie  of  CPtV  1 complex  and  ieLeal  the molecular  rnechanism  c]f ho"  V  1
iegulatLsthecappmgacuvtvofCP
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The bac tei ial mechinoseiisitwL  LhannLl  of  laigt conduetance  MscL is constiunted

of  homopentimer  of  a  stibunit  -ith  two  trdnsmembrdne  mn"  and  outet  a  helices
and  gated by  tennyion m  the rneinhrane  3]) structuie  ofMsLI  "ds  rLgolvLd  and  TLs
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