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fsHmydlsr o Odzs ! ts DB nitshily dsszOIH3 B € ¢ halzs Is . {Is
Cdzdud Mo ts L O3y dat dO iftpQ  IYf" oL QR[] ot % d fd
dLodzj yjdedzr = fp § sdGLFASFA BQdiaftisted Is dGFPS H J dgxi O
f SH tBME Isjdfots Y s E1EE T N) x 100%,¢ Hnji S s dzd yj Mlse s € O
O. 5. © HOdalaE?s NfjtsiL dSysfde, yj Mlsots dL o dzj yj dedz" =

[ jIstsH G dztsB O dz'OdzHzE 8 O Azt j Mls © j dzdzts § d
9" tcOodzgdo Oded™w tsflzh j Mise dzv dzd GCusidfiViRdz' L o P tzé) g
(Larkin etal., 2003 f JM{§ sdz' L 5o Gdpdtj d3 SFOYsjtedtfy ' ¢ s BBts dzt
fOtcj §ofMmdzj Hse Olsj dz desisj?2 yjddeoOdd f(Eklisj
sBh jets MasHMIsea O M d MW dglatle Odzd j d3 fMmdzj HEzs f

flsd §4de' dHJ NI LSMB B R j§ M)~ EHIGYE 2 100%
Q) , neiHGBdidids o 5 d H § das.d §dz'dZ uQ .mis.o,5 ¢ tsdzf jNE o ©
Hdzd dz0 o' Qo dzd o Oj d3F 7 f sdzj Hise Olsj dz' detsfls j 2

[Yyi 2¢O Hisdzd OB desC dMmdztslsdz” = ttOL ddd)yd 2 (

t =N /MN)x1 00 %,n, GHBdzd yj Mlsoats dzgj dH j dalsd ydzr = C

v0O¢ C0OC © Ibjyjddj otz ydodedesets otej o
ftosdmnatHdIs! dzj SH dets € 6 Ols dzts Hdzw EyjlkO oL
fsLdydd, B' dzO ftetso JHJ 2O tSyj dzgC O Htsdzd OdBd
(5): D(p) =TIn (i P).

[ BHj dzdtetseo Odzd j B)tc j ifls3g teSddssi2 s j( SO fiztc % 1© ) d dzO
z0 wMhmdeseo Oded dr d2's dIfsApROfE< Hdgifdede ¢ OyjMmlseaj N O
dif sdz' L sjododdg edds g fsfiez Yl YJj,dz59 S MO tod d3j
ElsOdatso dzj dzgdz’ j ) §tsdissh i s toj dilscj desMmsekS sk
2. & 2.15), Mt | Bmizd | dedzis dzj yj ®RDB (FfrateinBafaL '
Bank : h W% tcr E/S dafdz'o KWD Wzl )l 5 wdsy desils:  d i
1 IsdHRe iz A BJ dzC 59 ) COyjmsea j : N 68 dygtscetis®  thds]
CBsdfs4d% dHJ dzls d ydats fylsadd dyidoep @ ao) gl &3 M-
dAY  WEdBudeRnt jttd i) dals Odz dats ks Odzs o dzj dzdzts j
oltsted ydzats?2 MisHelr € Bs® s j N jedddDiteh 3 2 Cdsdiz t6 ) [
fMsH j oy Oh d R Mw ) RODBL j | detedéddr’ ~dzts j f sf Otc dzl
ORJdzs S  Mizsls do Gls j s tpizhbis2 A ) BT dzt g by «
M sd L 5o Odzd j B3 € ts By ClystalyV(s aizis @ ) qLersRetal) Foos).
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] sMistetsj dzd § BsHj dzd MEh jMlsedvdd m dfm
MODELLER 9v6 (Zhangand Skolnick 2005;Eswaret al., 2006) 1 sfls tcts j dzdzlz ©
mMtsna tc ©Odzv dzd ) odH] PDB - tsa dztzc@lzy P2 ezpdz o duL
OzOdzdL qteso Odzd m f sdi3sh ! YCSHGhitnards O q3dipizts e ISt €
BsHJ dzd § ted tgisey df dzgzC &z dzv ifzts Bis H 4 @20 i3t & d t6 O B3
GROMACS( 9 jted ¥ tcd . Blskd{QiZC Is ts (Bdrgndseret alzfr1 995.

[yidSkz COyjfmboO® dBsHjdd (o90O0ddHOyd: )i f
tcOMmyYj Isr L dz0y4d dzd 2 fMtej H dzj ¢ RMBD t Qdoy medassejuare
deviation Hdzv tOMMlssw ded?2 &Y HE Msslse j BffEsa g i
oAl Yyjazse JCO d b2 ] d@EsgEms? sdgiHyEu ded 20
Code stedzgO Y d sdedz” - d Mmis j toj ts Ai3ff diafs§ M filafsAds dzr RO t
BsH § dzt desigsd Bff &€z0L 59 Odzd § d3 (PRECHECKOZaE s 5 Y f 8

[ JIstsH B dzj ¢ & G2y @dzsts Sd dze Btsdzj € zdfg € piofmls
f smistetsj dzdzlz f totagtm o fadf! f) ff S d3ts M Axitodotf ki oG tatahmigfdy”
RM{sdz Lso Odzd ftsdzzedB Sz tcOL detso dH dzgsfls! Ht
NifMlsS 2, QE2BM4488452,¥5.4 3T54ff tedH Oo OdzOM:! . fsHo d

l oslstsSsdz HEBSC ddze O 10 dzgjLOoadmddr o
dMmMfsdz' Lso Oded j &8 dMaotHds?2 fsfkezdvydd dr 1
25x10° L dzOyj dzd 2 tsyjdeSd ¢ dzj e dd; d3Q € 7 g065 O dz

s CtstesMmis! sk jsts'Y s dpytaizgnadath? " Bz L OH O dzO 2 tc O DOdzts
f Otc, ®B&J dzd o O h ( LifgysovaFalg)i OB FOY R & " O O 2
i Hdzv  f j tojtrepglatigniz§@ A ( H dzv C o quistgriiodpd tsiztd 5 ,H (2
Ho ZctcOdzdz' F Gizimmidspdizsj ts5is € dzts dzj dedigr tolerade® B dzQif
L OH Odzs tH0ojdz" 3L dQud ded § odzj M dzj?2 {dgj ecdd
1000 CCOz M B3O Cdpffjds® dz'd dg'-= ds H dziAD Y JS¢ Egod® d §f dz
o JtotsWisdesmisd Hdzv fftesdL o j>HH &ty diadzss Padd Hdsks dgc
MsmMls08@® dzts f BOCMHd BOdz! dz" &3 L dzgOyJj dzd j &3 dIs g
300. lTBtstc CtdW stedgOyd2 tMmizh j Mmise deandafgkian M
Genetic Algorithm (LGA) . 10 d&kzyhdr SCtdWstedOyd?2r Cgic
L 2Oy BaSPpdizd % § . 1,0yd. &3 s zOfMmisj e EZYsteWHBsYJo Od
L dz2Oyj deds 1 dzgjtecdd tSlsHjdzt dzf » SCtodelW stod3j totso ¢

t OMmuifls " § 5 Bisdyds WHBs dzj & 2 dzv tedats 2 [ Hsch ge@alfd Cdfts
dLEyodzdm!: o (dzdsOltdidsd § tcdBs dd >y j dzdAhber M
(Peariman et al., 1991; Cornell et al., 1995) 1 OtcOd3j Ister f silsj da
H s tsdzdaW dzd iy L CMf J tod d3d dzls O dz! dz' o3 H O dzdz" - d3q
ndd&3d yj MGdsaseate W sd3tsh 4 8 toc s CGANESS RBthaidtet 8l.{s d3 1
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1993. R tsdz L tso Ozl ¢ tc Oalas Y P dzil’ 8 O R 15 GBEGE M &
(Hinchliffe, 2000.

t Ofpud s fr shh jMmsedvdd f dMhY sdodypss |
(z2020dz, 1991 g7 Mmdzj Hiz¥ " j a5 i tiztf HeBLOY R s te d
sj B j tO®OS2GOORs Hifmisdy jddw +teétHdydshlsd
19970,b, 1D999; | jofiplsl tefr @AW 199 2) d EM¢rt
CodeV sted3Oyd s dzedzts G 5 ftoesMmMistcOdzinls)e @ dzMetg HifHs |l t6 y O
femisswdhise © Isj B j ePleiBBsMmls @Y Wizt jsupssgepilds &
dL d3j dzj dzd w 0.6 tBersrfgden et @l 1981, 1984 d tidsS dztso d s j «
s j o3 BdEy o Jtols z Oz 18 @G wOMsH sy B ts dzC dzts s0jdgtEd
dL EzZyOj dzsts? 50 dAfflidnmkizind Balabaey 1995, 1996) d + dzj € s te d
ftotsded yoOj s fgls 'zO MEPwszON 0 Jdhek MBBd L 59 OdzO
fjtedtsHdyj MO W“s Ofg ofif HajCt@@10x106 .  OHdkMr B
Ldzf CstesMisOlsdud MERAF2d PAdPHP @dgisHEHE" = oL OcC
Raw=16,8 , ©) oBHBGttSH M Rip=d3,69dzdd j@dgspeftRd tots o
W, h O LOfdmd o IstcO jrlds todaf B dzj WddRsd dzd wdl
dMfsdz' L tso Oz Odketstedlsds | jtedzj. 1 OyoOdz dzr j
Gjdzj eOtste® MdzEyO2dzr o ydMmjdz M dMfsd L se Oc

[ BcOBBISCO IScOf Sizzgg dzdz” ~ .d3fj de@adzdsids d 1t
CodW stedBOydsdzdzr 7 d H d dzRjdsdlady i tf € o tipe dsRdijosts
(2D) d Istcj nhkj €dPtcdls (FAcso dzj 2 MotsBBHME2 { dzj toc
CtcOWdEtse 0OolstsCitlicdzy qafifgiafPs d2dpE Ot Is Ftotso dzj 2
Ldgjteedd HtsLotsdzwesls o' wodzwils! 9 j totsWsldsdz LjdzCoys
sMlsOltsyds? Sttetejdvydd d ROOSIljtodsets ot
WizdeC Y9 dzd o Ols! fsHo dy desfls! Od3d dzts$ d fpdzts ls dzr

2D d 3D wOMfwjHjdjddy §daskdshksd o]kt
ofmjnrn MyupsbOodsd? yeegdze or y@mdw dzd s W stc Bk dz,

PP

N
p(anam2) = f-fP@s.. ai,..an) Q dai

-p -p i=1
i,nm..

GHJn M dzOB 5te  H difiEQidEd WY J to jpCz) dedeh)ni, § dzts s dats fr
o jtesvwisdsfisd tBd&OBEYydls! Mdmsj ke o L OH O dzdz
[qazoBdujMStsy Yo jHjddj ddHdoedHEZO dz 7
Bsdzj Cdr yjddo Odktsf: M odsh' & Oslktss it
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My dydodz deses o dHO. | o3 tetso Odzdz" § Oolsts¢
M e dz® iy et )iz

|:XX:<ei/ (g i/ (t+r)>_ | <eif (t+r>> ‘2

CHjT LlZOYj dzadvY bbthdtsddtsets kO o &sdj:c
ddz¥ stedROYydwY MtsHjteydlsmw o L Osdmddisiisd Hj 3
WkdzC W) tsls otej Bjded. doltCitstetej dzw yd tsdzdz |
TOkOC sy tsida Fdz0n i olsdij O "B Stz Rz’ ° ke dztse .

rdzv syjdeSd Mlsjfjded wOLddudv (ddd
Mo sBHME2 {djtecdd ddzd Oolsts$ tstersjdzy of ff t tzdzr
C dzOMis j todzr 2 QfdsGipidiats j dzd j 5 § dzOMls | tedigste s @ @ g
BiyHE S EOMjteOR] dMftsd Lo Odd {olddHBs s
Hitejo O dMftd Lo OdzMfw Odkdstedlsds o' Bste® &d
BdYHE Hobkdditedzr d3d C OwlsOB bkctso dzj 2 Mo sB S
5 J dad o © dzQr@isiniysBYz]

d,, = azJa (PG ¥)- PG Y)Y

GHI dsMitslse jIsMiseakzs s t©OL dzr dg O dfYidds® td Bdigis
tcOL B dpidigiMs,Is detsfls+ o j etswilsdzsis d .

[ dzv f sfisheds DROMcIS2 Ftctso dzj 2 MotsBtSHAS?2 {1
QolstsCstote] dzWw ydsdader = WEkdCyd?2 d ¢ dfGeipls jtot®ddsds
f OC JMATLAB (MathWorksg . ldLEzOdzdL Oyds stcOj S Iststs
f sz yd dedzr = M fsd3sh i 8 i sBHO disdzj WAy dzt
f tots G tc O 3A3dzts ¢ ts VMEDB(Yisndfl NlolegubiatDynamics.

CECMsOSydwy oAl dL BdtdsecHyiQuUrshke O |
Yyjdzse j €O dmf sdz! L se Odzdl " i gz@yj flzdzls O tddgld v U tc SE
BOIjtcdOdzO ftotsdL o tsHd dzsfy! W Ofsiislslr) dP dplisigg dzd of d
1 CMstcOC ydj 2 dzdf d Hifseolz Is200dgs A0 Mils ojtwftdsdg 6 W to !
dnl, o dets o ! sfMOY HOd&] mMkdz WOktsdz OB ded W
slBdtcOdzd, tOMmMlsotstewdzd o BEZW jtodztdyz tcOMliso tsto

OWWJdddzGWtsd@zOIstsctcOW VW -] &z@tctsp § 46 dzlz y j dzdz" 2
YyJ dzlstcedWzcdtctso Oded W sBtOL §j 4, fMsH jtoy O 2
~nlcsBOSscOVNdd. utteBjdzls Hdzw fetseojHJdzdwW OV
zO0 tMhdtse j CHEBY OB s€'dslts s & tso Odzj dzls dzs B € dz¥) ff o ¢
MowL OQahdrafmw BjdZSse MEzh-psoOdsdzOmMd B W F @
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JJaddz seOyfaze Ols sHe jtee Odzd r #ig BOlstsd {
f sz yodzd f(tod,f O@OIs ¢ AsijdgiH@zteB8 BA@IStsctcOW¥ dd ¢
sl WO o9 10 Bs-WisbijlOdstslatsjc pH=8L W ) te © MiEsH KA X O
(o f OtcOIld dztfan 0V, 0 1 % 1IDO] I5fts RBO-8 A %( B { flz®ic Ols ¢

[ d RCdzj Clstcts W tudg jutf j dz ydmissisr i tsdzlz Y dedz'
BB StsHisdZ OdzO dzd Is dolzyj jSisCtatWits tod of RS o  ff dzglzd © 9 th P dz
GteOH d j dzls j f dzts s dzts MidldP %)OC tod z@ FdzOB Z t(dSskz v h
ftedmikzIlsmMISBI d 2 %

o d dals § L fid8dspsdul M dJ fdflsdnr B dz
Iso j toH BW OL dzts 6 Bmoc)n dzels § Iy O s dzd o34 te J s d tc s dzO
Hdo ddzd dze j dzc  8z® SICHEYHddY | des S M d d&3j Is d dz' dats 2 w Qs
l Odzeg ©) . l sz yj dede” § g jtilsdur sydh Odzd 3jIs
AntesBOtsctcOWNdd (1 Srm) M tBtecOdas?2 WOL 2.

I'ron g dzj dzd § dzd d3W sz s deof Misdtetse Oded ™ MY &
fjtedWjtedyj MEs?2 Ctotso d B Bacdztsd " dazB jkdzsd ts d 1 Ji
BIsC OteHdd s B dyj ME 52 B totsdzn  Odz! dzts 2 Ofmis c
Moslseo jIsMiselze M j2 IsjtOfdd M dMifsd Ltse Oded Jd
YydlstsmlsOlsdud MEdrd B sy B OlotS oH. j dzv dzd © to GsHJdg
f dzslsdetsmisd WdSCtsdz/ 9 j tesctcOW d dzO Boydniglpa8)] dz! dzr -

td OSydw BdzOMIsls tc O dzm W s to dy @fysoefts ¢ dzf 31 iy Is t
dbnl d fgifldHte, fsdzzyd dgdz" = B3 stsHBBAd Iso jt
BdzOMsteOdzMW st BOYdd  ezdztBW 5 Ue§ Kfipdfotf Bzls O dzalzfs P - d
JqdzHzydtcso Odgdets 2  f oz b g O yH g detsto s 0

v 4 fjlsils § fls oyjddisdisdts € iy f ydzts i) ls d s dafgdefize & gf (Atutad.
Ltcdlstetsd3d j dzs HKdE6F fdg) B S Gegzdf Wy J € Is B tc @dsds Is dets b
50:1d d dz$ kz B o to tisgj udpdizd j | &0s degfdas sl ( 10 S sd/ ¢
ddzd BjL {(fQH{ds[@CAs d o dzts M ls ¢ fsHmMydls™ @ Odzd dz0O
dif zdz' MO~ o Bddzzlslz. -djddnjfipzijs (dad L 9%)MIOH & gk de,
O):N=@QT (ATB/)(CT A X100, AicteiQHd B0O0C Isd o dztsfyls 9- ft
LW W CIsBStsme, 0% teOHJOCIsde dzsfls -c{dthtgfiglzj? tiseide
X-100),Ci M tsdzls OdzdzO" tcOHJB0OCIsdo datss] C Btctsds fnlz

[dbtsH dzj f W &3ss? d BRkz dath)izdzy) thtshp iz rEtsdizf L s
B4 UJ dz' n fn FIMC tftgsdseein isothiocyanate  d3ts dzts € dzts dzO dz!  dz
[ dIstsH dimy sdz' L tseyQ diaft s ity M d d o] torn dzsH
OCIsdo dtctsafffdgfesnyaddbLstptstcso ' n HBdestetse d k2 B fsc

@ Motk dd Qffileds?2 MO dLdsdsedd 1 RS U
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HtSH J toy Odzd § dzd dzWizs ipde B o & Metslse J sMis® dz® iy I jj
HdW W J to] dzyQpPR3ts €02%, CD71, HLA-DR, CD95 d j ¢t d&p8sD dzH
or ydgmdzwdzd o ftesyj dzlsOn Blstcjtlf OtcjOdsts dzfi+ tc & fg &
9 SH dzts 2 d dzd3zj te fnd ts dzdzts 2 mhd mis j d3j h dhif sdz L
" BOK" R COYHB2 &kt mMuyudlsodd dzg o4 d
RstcWw sdzse d J 2 Besdzsydlsso , L Olsj d3 9" yd fmdzw
Moslseo j s e B dep Mtz | RBOWGE Jtor .

trryvfPveygevl i irREm] ({1 o1 RE
R RM JJ1dUr[ 1R

ANddazse j dzj Isdyd mS& d2 O dzO dzd L BJ dz€ tso m o34
] s Otedzts § 9" le®dzded 9 O dzdizjpzd zjs &'d ))zts ®dz" =~ { tsdzj
BJ dz€ s o mMj d3gd 2Mlsea © Odz2 Bz detsd H dz" = GJ dats o
ftesdL @ pH JddaY sdz! L 59 O dzdCludRIW2D Oz St s @O H A ) f Ot
BJ dz€ 5o, HdzW CBilstste’ = BY jado dswdizOjic M g tddr ¢ |4 bisteb
UniprotkKB/SwissProt } sHi)UY Jsdzd) MerBHMISo O &I Y HE f Ote
ofmMirmr dLEyjdd » BdtdktsedyjmMédr odHBo dzOB dz
er oa0dzdd Misd §Jdzed dHJj dEBdpysdsdgdsap v & asdddz H 2O dz!
oW O3] de, Dqzue Iz d3eliad ) d OY edydidaf stsdgOd B 5dz! "
C Rzt e dvw E dkdzj Ssf dlsOe h da -CGhdd te@Cd]jde dddi Y,
by jd dH]jdsdudstikd dashdgsOdiz] MO5] H]tkj
shdzts o § RBdzts ) j Mise j dzdets G s 9" tcOo dzd © Oded W
ftsdzy Hse Ols§ dz' defgfy IR 2 Misw jOdzC o § tod B daj dzd § B
Bdzd 3 ©2 " dn~ NEghbpjjcinj® , ( § o H Mis Oaldzjinlpez" dz® j tsd f) 2
cOmMmMydisr e Odzdm+ C0OC Ctsdzdyj Mlsots Od3d dats € d M dzt

[ dzsy d Mise J dzdetsy 29 tc@p dzd B O dzff)y dzd 2 Misea © O dz
ofmMijr BdBAESEedyiMSdes odHBe BN &zt tshkzh j Mise d
0. 5., 0] sOC Y J sB dzOtclz y j dzd W HdOG dzsmis d yd
O d3q dzts € d i) dztslzd dzts i+ Yylsts Hdzw ofMmMjn B &ZEts9
or Meitsy MatHMSY 5" @ OdzdO M § O ts Wijes dids 2" ~dzd & P
I Mstese j detso d Bddzdtelzse d dzO, O SOCYJ Iwyjd
sBh dn WlkzdC yd sdzOdz! dz' - Mo s2Mlse Tknmew j dz6 © alac
stcOdzf Stels wWOL dzd ydz' = G dHteBW 5B dzlsdD dzdztf & O dzrytis
ftesH ] di3tsdzMmis to d tc 5 9 O dzts Parneléptft alickd (B Hsidei@ldz1 98aAuUsEel
and Masseyeff 1983; Ausseland Negrel 1986;Iturralde et al., 1991;Peters 1995; Ruiz-
Gutierrezetal., 2001).
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sp|P14872|ALBUB_XENLA: 0.27012

—(_| trj|Q3T478|Q3T478_BOMMX: 0.24809
tr|Q8UWOS5|Q8UWO5_AMBMC: 0.30129

spIP02771|FETA_HUMAN: 0.00366
sp|P28050|FETA_GORGO: 0.00291
splQ28789|FETA_PANTR: 0.00549
tr|Q7TSF3/07 TSF3_MARMO: 0.10365
Sp/O8MJ76|FETA_PIG: 0.04536
tr[F2VKG7 [F2VKG7_STECO: 0.04644
SpIQ8MJUS|FETA_CANFA: 0.05509
sp|P49066|FETA_HORSE: 0.07976
splQ3SZ57|FETA_BOVIN: 0.08480
| SPIPO2773FETA_RAT: 0.09415
sp|P02772|FETA_MOUSE: 0.08601
| [ SPlOBI020/AFAM_MOUSE: 0.06264
{ Sp|P36953|AFAM_RAT: 0.06893
L sp|P43652|AFAM_HUMAN: 0.14789
sp|P84407|FETA_CHICK: 0.30282
————WIQ5NTZ2|Q5NTZ2_PROFL: 0.14299
1r|Q91134/091134_NAJNA: 0.14854
spIP02774TDB_HUMAN: 0.08952
sp|P53789/TDB_RABIT: 0.08981
SPIQ3MHNS[MVTDB_BOVIN: 0.11421
spIP04276TDB_RAT: 0.04520
sp|P21614MTDB_MOUSE: 0.04724
tr|G3IHJ6|G3IHJ6_CRIGR: 0.06892
tr|G5BES3|GSBES3_HETGA: 0.12429
tr|QOWEFS5|QOWEF5_CHICK: 0.25186
tr|Q5FW02|Q5FW02_XENTR: 0.28537

sp|P21848|ALBU1_SALSA: 0.37959
sp|P19121|ALBU_CHICK: 0.27257

tr|Q6B3Z0|Q6B3Z0_ELEMA: 0.14960
sp|P49065|ALBU_RABIT: 0.13184

sp|P02768|ALBU_HUMAN: 0.00707
—|:E Sp|Q5NVH5|ALBU_PONAB: 0.00771
Sp|A2v9Z4|ALBU_MACFA: 0.02960
sp|P49822|ALBU_CANFA: 0.07065
_:sp|p49054|nLBu_FELcn: 0.06093
sp|P02769|ALBU_BOVIN: 0.03756
—E sp|P14639|ALBU_SHEEP: 0.03823
sp|P08835|ALBU_PIG: 0.10037

[ sp|P35747|ALBU_HORSE: 0.00741
Sp|Q5XLE4|ALBU_EQUAS: 0.00742

sp|P02770|ALBU_RAT: 0.04628
sp|P07724|ALBU_MOUSE: 0.05569
sp|035090|ALBU_MERUN: 0.08781

sp|A6YFS56|ALBU_MESAU: 0.00000
tr|Q95vB7|Q95vB7_SCHMA: 0.00000
tr|Q5EG49|Q5EG49_MICFO: 0.07113

tdfm.Adlizse jdey sdud My Hitjess Mjdj2Mse O Od
f tod d3j dzj dzd jNeighloggioBiegi © 1 tcd o jHjdz" N dWtr d CBHB
BOL j H SwisdRrdiKB/UniProt yitc HatsjIssydj H Odg' tc O
tcOMrtsyHjddY (HEZddO o jlsed) .

I s % otjd¥ o MFJjydi¥duimbdn Hdov ¢
sO¢ dn ¢cOo¢ d B33z dets Bs H 2 dzdLRRYQCT] R ¢ Agdidy)t,Is O ji ff I
ddzededtelkzs h d2 tc@milsgrowtlitthbitergzpeptideg( O.®.97464 Mmj
G dzOo dztse 5 € tstuiFf i) & jinfiPls dedgEifitflscd0 ) ( A As H ffdsde2s M H
Md B3 2Mlsea © dzj B AOLEY o Oj Ismw . Clss fsHIso j
1 &1 dzd sB dzOH O Is IsJ d&3d o dH O OCIsd o dz
orh jdzOL 9 Odzgdz" §j EZyoOmlsS d.

1 OB IsOS Y4 o wWo dz§ thtizmiljcb Ots g 0 dz" K)ts O] dats €
sBdzOtlzy o Oj d&3" = o GHds82 d Iks2 Y4 sLdyd
ORddes S dMdzslsdz’ = f sfdzj Hise Ols j dz/ dERELIRBED, P4 46 0s ts0
L4 47 . R dzls j toj Mdats, Yylsts shmMis@EL) OhFBBAG]

dqdzs j cteddzfow L 0 ADV,j @ kGBS 4 1) 2 OB s
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ftcj Hf sdzOG O] 35 d3 o MsC sOW ¥ d dzdzts o3 1 Mlstets @
ORd detsC dMmMztslsde” § tsMIsOISSE J, dZOtwHE M ROtOCIs
d MmHoe s dzds’ &, yfthdsiglsf disud s Ols! MW HJOc detsfls d ud

I sistetsj dzd D) ~dgistegezd G331 yJ dzsoe jr&e@ o
I'rmsCov dsgfpsa dd By HE 40 %] dd] dalsdydsmisd
Mz 33O tc dzts G 5 MR sHMIse O fn Eud ssd3 2)¢ sdd)j tdsod
1 Sy j ted d3j dzls Odz' dzts [z nIsiOdizs dy plagk B 5 to d s f) s fy 1t
fsLosdzvjls dmMfsdz L tso Ols! dr o CDWshlazg ©
yJ dztse j € O.

Score = 496 bits (1277), Expect = le-144, Method: Compositional matrix adjust.

Identities = 244/610 (40%), Positives = 363/610 (60%), Gaps = 2/610 (0%)

Query 1 MKWVESIFLIFLLNFTESRTLHRN | EYGIASILDSYQCTAEISLADLATIFFAQFVQEATY 60
MKWV I L+FL + SR + R |+ + + o+ E + L I FAQ++Q+ +

Sbijct 1 MKWVTFISLLFLFSSAYSRGVFRR | DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPF 60

KAXXXXHHHHHHHHHHHHHHHHHHHHHHHHHHXXXHH

Query 61 KEVSKMVKDALTATIEKPTGDEQSSGCLENQLPAFLEELCHEKEILEKYGH-SDC
++ K+V + + DE + C +4 F ++LC + E YG +DCC++ E

Sbjct 61 EDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEP 120
HHHHHHHHHHHHHHHHHHHHXXXXXXXXHHHHHHHHHHHXXXXHHHHHHHHHHHHHXXXX

QSEE 119

Query 120 GRHNCFLAHKKPTPASIPLFQVPEPVTSCEAYEEDRETFMNKFIYEIARRHPFLYAPTIL 179
R+ CFL HK 2 +4+P PE C A+ ++ ETF+ K++YEIARRHP+ YAP +L

Sbjct L2 ERNECFLOQHKDDNP~NLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELL 179
HHHHHHHHXXXX XX = XXX XXX X XHHHHHHHHHHHHHHHHHHHHHHHHHHX XXX XHHHHHH

Query 180 LWAARYDKIIPSCCKAENAVE

+A RY CC+A + K + E +

Sbijct 180 FFAKRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWA 239
HHHHHHHHHHHHHHXXXHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

CFQTKAATVTKELRESSLLNQHACAVMKNEGTRTFQATIT 239
SS + CA ++ G R F+A

u

Query 240 VITKLSQKFTKVNFTEIQKLVLDVAHVHEHCCRGDVLDCLODGEKIMSYICSQODTLSNKTI 299
V +LSQ+F K F E+ KLV D+ VH CC GD+L+C D + YIC QD++S+K+

Sbijct 240 VARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKL 299
HHHHHHHHXXXHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHXXH

Query 300 TECCKLTTLERGQCITHAENDEKPEGLSPNLNRFLGDRDFNQFSSGEKNIFLASFVHEYS 359

CI ENDE P L F+ +D + + K++FL F++EY+

Sbjct 300 KECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYA 359
HHHHHXHHHHHHHHHHXXXXXX XXX XXX KXHHHHHHXXXHHHHHHHHHHHHHHHHHHHHHH

Query 360 RRHPQLAVSVILRVAKGYQELLEKCFQTENPLECQDKGEEELQKYIQESQALAKRSCGLF 419
RRHP +V ++LR+AK Y-+ LEKC +P EC K +E + ++E Q L K++C LF

Sbjct 360 RRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPOQNLIKQNCELEF 419
HHXXXXHHHHHHHHHHHHHHHHHHHHHXXHHHHHHHXHHHHHHHHHHHHHHHHHHHHHHH

Query 420 QKLGEYYLONAFLVAYTKKAPQLTSSELMAITRKMAATAATCCQLSEDKLLACGEGAADI 479
++ L.C Y QNA LV YTKK PQ+++ L+ ++R + + CC+ E K + CE +

Sbjct 420 EQLGEYKFONALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSV 479
HHHHHHHHHHHHHHHHHHHHXXXHHHHHHHHHHHHHHHHHHHHXXHHHHHHHHHHHHHHH

Query 480 ITGHLCIRHEMTPVNPGVGQC ETYVPPAFSDDKFIFHKDLCQ 539
++ LC+ HE TPV+ VvV +CCT S NRRPCFS TYVP F+ + F FH D+C

Sbijct 480 VLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICT 539
HHHHHHHHHHHHXXHHHHHHHHHHHXXHHHHHHHHHXX XXX XXX XXX XXX XXX XHHHHHH

Query 540 AQGVALQOQTMKQEFLINLVKQKPQIT QLEAVIADFSGLLEKCCQGQEQEVCFA

Q KQ L+ LVK KP+ TH+EQL+AV+ DF+ +EKCC+ ++E

Sbijct 540 LSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKL 599
XKXHHHHHHHHHHHHHHHHHHHXXXXXHHHHHHHHHHHHHHHHHHX XXX XX XHHHHHHHHH

Query 600 ISKTRAALGV 609
++ ++AAL

Sbijct 600 VAASQAALGL 609
HHHHHHHXXX

tdfig.t L dz sOIs s Otcdzsets o tcOo dzd & Oded W
oAl d ¢ yYJjassjto. RHJdsdyde § O. 5. ¢ oL
sLdOYOjls Csdmjtco Osdodz j L Odgj dz" .

Csz M smMcefbdmisfs s@Oy jojh jddi ftsMmlis
ZMmlsOdztso dzj dzdz = H dzvv Y fic J dizls b [ eizts M gjc & &g & i kA ls
dr WEACd 24 stsdz dzOdBtsdz: h OW Misjtfjdz dH, dalst
dzOB dz¢ HOJ IsmWIl, 9 9 H t€dgilstfpjictisaly, » ,o ST tcj HY Sdztsy dIsJ d
I Mstese j dgmow L r 9 O h d2o ldatsudfifils ¢ Bhpdrd L, ¢ ®O Co 5L dal
or hj), Cshtstotsj sBiMfjuyudeaOjls or MsC s ¢
C si3s dzs ¢ d d-h @B ey GidtEagOdLesk 1985).
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ldLEzOodzdL Oydvw § tsdzlz yj dzdzts 2 BtsH j dzds M O& fy
UCSF Chimera(Petterseret al. 2005) L Yisdzdc@O Einistc § Is &
oAl YyJ ztse § € O, 9 (tltstts? B d&OtEY dso Ajddimw
(tdf).. Zilsj dzC d ¢ tsesROOMHS dztsupsisfi b d tg® dz' Udzr di3d I
Colsste's gz YO Is.71158, 442460, 4664 9 0 5455 9 . s O0Cddz
Otecndlsj SIskztcO i sdzlz yJ dadzts ? dzO d3d BtsH j dzd fn
1M jteddzj delsOdz! des i f sdssh @ 8 1 dzj € Is tots dzdzts 2
fsCOLOoaNddisd MmMkh jMlsotso Odzdffj BOEHMNe BB EZOffls] X

o j toh Jld#ff and Loscheider 1983; Peters 1996) . Clsd B d&ZOM
Istcj n HiBM3] dzdzs?2 MistczCIskztej oAl .
0) B )

t dM.uted 7 d3j edzOY fMstelzC SEDs thi ) dzdaQ vztsfy j f OB H
f OC JMODELLERV6 20 tfidase j ctdtsdsedd f vyud

plststed ydets?2 N tdsClolz toff tsdzd §f joif Is sk Puep Odz' dzr | Iz
dzj 2 Stew H sy dedz )] tHrplsjtadzCdatdfds +. dISEHG dizdy, & el as@sniQy
fsddtfjtfsdHdyRliggtdzdytcd | HBAR] d&r .

l OdzdH Oydw f§tsmistesy dzdzs? dBsHjdzd B dZzO { to1
Syddd MmisjtejsndBddud MSdn ' OLOHEY Gliclswe Otz
Mtcj Hdz] € 8 OHtcOIs d Y@BIDIs. ts&b eletkdzy 2§ Otclsr  OBBO Y«
f tcs6 tc O BBRASBROCHEGK( jol§g@mdw 3. 5) , f5¢C 0L Odz,
HoZGatcOlaflzy m dzv o Mjnr OBRBJdSSdmMdzslsdz » BMISOIS
fsdzdtf j fsdrHdets?2 yjtd) MmMstslke jlsmMlsolkze s L dzOYJ &

t Omud s RO tesfielfcded -~ SHE/ 1 tOMYUHEAEOMMIs W
d3j 3 CEDIs 5 e o® § sdzd § § § 154 8 jizsB |s @4y qru),
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tcOMY tsdztsy j cdadzs il ¢6 p H tfftisdzts ) d dnjs@rjRdetsin s tets ¢ j dafpo W L
FyOfmlstsC .RM$Osi@itvdsCytgj » o' 1 j RO ©@izk DL O dz , @O

10 tdfkzdzSj o dH RESDMEOs dedafdsgijvdzdyj tej L 500 |
ftojHj OAdz®, 8Isd StdzjBOdzdw tsBI Wdew 8 Isfqw o d
Bsdzj Sdzr d dzdL € t5yOMmls syl te3e dzj¥ 2zizts s dzt©fmydff by pi3if-
Emzso dw R tOMmMlse tstedls j dz¥ yg dz¢ ©dzth) s |j @y BEAdBHE IS
fs5COLO&O, vyYbtt Ctddyjfmbsst il REA,E202, GR91dzj
K304,K384,C500,F533,T5 6 4E566 6 ) MtsMmisOodzw jIs ofmjets 1,
O.85. 9 ¢A)l. Cdzjdgjdaelsr oltsteduydets?2 MstekzSIskz:
PROCHECK Mmttslse j Isfiisdu@e®agsy ®ls ksl § iz ks), (
Usshris@igjldy it € MY J to d d3g3feREkds] (dar 5 B deaf?).

9 B)

FPROCHECK

Ramachandran Plot
AFP
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fdf. Q&KL d3j dzjfipie] ¥ o toj B4 dzj A3 Mtej H dzj ¢ o OHRBIO, d
tcOMMudls Odzdzr 7 Mz tc Qzds? toj LONY sdztsy j dedeD R)ls 8 2z CYflssix
dbAl YyJjdzse jCO d o Cdztg yos h dn 1QSEI442460d4BHAEE0|Sd2559. s fr
B)s Otels®© t OBOYOdzH e O dzO, { tsMls tc PRQRBHIEDK( dnj tf fipdiyts h 3 & &
fsCOLro90jls Csd3BddzOYyYdd HoOokzGtOdzdz" » kG dztse H dzw
CoOHBOIdCOdBd) f(toMmistetsy dzdzts?2 dBwBsHjdzd dA)  yj dziso
CodaW stcd3Oyd?2 s5C0L Oder ABDPMdztc GL e 1p B 5 dzdz0O &) flatzlsizt db
(B BL dEMJode HEBTEE HEYL & ( GB-Bd-@MOu] d

1 d mMydls ow sMisOIsC ts9 G dzd y d dzO d i tots
CodeV BtedzOyd tsdzdz’ dzd tdplERAdsio Opdadl) , ts BodzGnddz ¥ § dats
Codaf steckOYydd 498 (92, 2%) Mot e d ksjodgy dgr
sBdzOMBY n 4 1 SHPSofsdsiSi s twOL toj h j dedzz 1€ tisdiaW Gstic
sfmils OWBEL) dd3dd dIs dzj or csHdzz® C sdzW Bl BO g d ¢ .dz
sCO0LO0OdzsMm! ©Oedzer &3 2621( PdI/MIsB®IsC s 1 totsdzd dzO
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s OB d dz detsfls! MlstekSlsbkter ftojH sdsy dlsj d
f5COL OdzdzOw fy  (RMBDY * f B RNty o Misj tej 53 d BJ
O] dzs S d Mz d' fisL s HEOKBsosfkzh j ko dls! HECJ
Msslke jlsflso ks h d2 Iy @idstsE] dfts fidsadts.j daz@@&d 38
fskztcdBSd2 HBSCdde, o Csktttsd MstkzCkbktr
NdMmsCddd, L O dmCdzs yjded j 5 Mmdzj H R428, 438, RASR( dat
V5431547, Cobktsterd fodHOs OdzOM! §sHo d dasfls?

Residue properties e Residue properties
AFP

a. Absolute deviation from mean Chi-1 value (excl. Pro)

i 40
i
2 I
3
2 .L.._h.-‘- 0 s L,
P o Y g T
0

21

tdMm.aly o snddBdud MEdd ¢ OO Ister  DOdgtxfrdgtscod fdk
YUjdsejC0O0 Hdw ©MkOkSse M # BHd Qs CHRED i dels ize
fsslse jlsMise v s @dydsd@tis® dPigFzs deizjoifs ¥k & dhdnf @sesde M j 2
fsddfJflsd@dshsPistcdSar) d dzd sX,0L Oder sOCxJ 1 dzj &id
(MY J9@dztss OMIsd, HEMiskEfdr j Hd&Y ©OMse stedlsj dzv .

[ BdzOtlzy j dzts, ylsts -fig fS cjtc @@ H,d IsWiny tc dgefts ] o3z &
460 GIHMd dzsCOoddL &z jSER4 5REGE K, OMs S tlstster
sSBtcOL tso Odzd] oBHBKSHMMS2 Meawe d. stetsdzj Istsg
M448, A4 49 VE43, Sk’ @Bscbkls o hmnse]s syt
9L OddtsHj2Mise 2. 1 O0dd3d dz' h dd tc Quy fiplidsttevCidefdy G
CdmdzsOE®E6ls GisiStaptzds J ofsHisdctseit® ¢ HHAlprss dn §5440,
i), O IsOQy Hzls g xze & st HOn I Glsiixds O di3d dzts o ts 2
E551 o gH Sttt e s ts ¢ HOX)YS C fiidsdz) € i dzr 6 & ts o OBS dEg@3
sBtcOL 53, tejLzdz sOIsT Bsdzj Cdzvwtcdzsets HESC d

Ctdtds itz j Mgy dzvijs EyOmmls d j diiIA fiplz BIB S8} dzts .
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vd ted3sH ddzOd3d yd m& Ow - Otc O §tisCj GoLd GRief@fisy @z' Mnjo v L ML ¢
Mo 5B B H dats A Hidnz] telezdfyd j ¢ 5 G €d8t) dzjtI@RAzIEACIO dz/ d3ts d

1 sdzlz yJ dzdz 2 ) tojLizdz sOIsj it A 8BS digze @20 ¢k dsj
LdzOyj dzedj 3 MotsBtsHdts?2 1 dzjtcedd HOdzj j BT dz
B3 sEiEs@z) Czdzv tedzs?2 HJdzOd3d $d M H dff B Q d Ws O &
AT Cu (EIM.YSEOLORZO, Yyt dBsdzi ¢ zd&zO 6 tstedits
tcOfMmyj s dsdzj Sdzwtcdzs?2 HJdZORI ¢ d B, IBQHIB s dz(
1 Od d3j dz' M dJ  telBipyisH=Orderdinty J ditisi eGP te 5EB IR d U ME d
e d BBEBOT R t©WOHJdS Qilz&8 ¢ty Ml 6 18 dzd dzP Asqiafs dz(

1 B dgrfsdaty SC o dzts

t dM.O)yas ¢ d dze 1.}
MmMis¢ O oAl 9r

sfMls O nds 65 ¢ j dzine
Hddodd ¢ d.

Cu 93D Mgstsff Sz &zt
LT 9080 jGets zyo

2= —

[sdz) CEdzv tcdzOW HJRZOBJS O  tsHIso | to HSA&ZR45D 51
dE551 9 oftSHBtBHM n osL@X] dis diyrtd adefpfvistn dzj 2
Bsdzj CEdzvtcdets?2 H d dzO d3d © ¢ ts 3O Gl ) Is S| fipchrstEcCr dpda -tz dz Y
S d OltdBOdid ¢ Juin@zstcCEpiddsdeaOC wo "erlzlz Is O dgdadzts o
dESSL)f tetsW o dzW s Is Isj dzH j deyd® € O,4miziK] 3 fnetafist | 1 j detsfi
oL BBsy dettsfHlsdctsH dzr 7 o L QPJEBHR SAUHMEB ASIsdzj Isd s
Syd dzd o Odzd ) delsFg Qagdz s W ¥ j (A& &k dEEsUSEEBEd)n) 2 3 -6t
] O0dz! Mse " OB HEZ NEGHEBHBEEHIOHEESOQY SOC Y J
Mo wiuid( q, 916lsd tOMMmis sW dadty i s Igeztz Isg SH StESH (

v Od tsBtOL 503, Bsy dets  MH jEZO B d3, § to Jis s dit
HdL IsdMmisddzs Bt MistesdzO fy o¢aA) MM j Mlso dzw j Isfyw
Clsts 1) O BHBWGISH Az j M Eyomksdjd cdHtesSC Mdd
BsCsor n ©OHJS diskR4 S5RIEEIDE S 52 ) CGdHttsW B dz" |
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By A HEBBOBd Y MEdizd Ctdz yokd 1 ¢ JLIBMAEST
M5 48 Gidg IV totsls j d dzO yj detse j S O.
Q) B )

tdfm.. RG] dzjtefyiistsw dzd? B3y HEZ WEdC ydsdzOadz

o3 gz SMisOIsCtso ¢ontd | d3gjdatfisionyjSday jo 5 to@®)d & X
0
q

J dzts & dizh) &ts
¢ o 08 Is odsd Hiistsidessipls™ = o L Od 3ty i1 gzl fg B e3dQ s ds s iy
LOL ZOBHEO JoU dFA P Sto B ZOSC 5o 7 t6OH S Odzthd38 ts i
g d3jlsd Mg @O) | O S sCOL ™ 905 s teOMMmistw dzd
BisH § 2 fils oyfj2dzls ©BQ Ba S @ Eat@EH @ Mis OES®™1 d ols
CsCidd 2 ) ¢  BHYT O |s0¢ ¥ NoksBassms G846 o lstst
H tc ts CORHZ) lzO 4 () .
1 sdm¢ 1opfltsH 5B dg' - B MsMis O dzj O
WEdS ydsdzOdz: dzOw C Otels©O® ¢ Al yJ dzse j € O, o ¢
zIs tsydzj dz tc@atly jj $iOdAdad (t dMm. 8) . J sl
Bdesy j Mlsots WEkdS ydtsdzOdz! dets 9 Oy dz' = EZyoflsC se
ftcj HMEC OL OdzO, O tfHsteidscotgAc ) (P EEO Jd o tc OL dzd ydz"
d3tsH j dnv Vtro d in vivo. dtoj Hd cgztfi BOY J  Is4doH(LDBYRQCT),
wWodwehd2mw Bl jJSCIstsdy dzOh dr dMmMmdzj Hise Odad 2 .
[ dzw or wodzj ded v tc 5 dzd SlsH j dz dz" n O dzd d

WizdC ydosdzdetse Oded d a3’ i tesfsodljtdads B dff td M) S35 Is
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