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1879 ’πδGunκolγδγGstΔtδGoκGtπδGvσllσnGπδΔγpσδβδGπδlσβΔlGsuαγomΔσndGβomputΔtσonΔlGstuγσδsGoκGtπδGrolδGoκG
loβΔllyGstΔασlσzδγGstruβturδUG2006SGZ_WSGXWc[TXWa 46

1878 zroασnμGZNTssnxkGloopGκormΔtσonGσnGoUGβolσG}δβlmnV}δβlmTnxkGβomplδxδsGusσnμGnonTnΔturΔlGnxkdG
ΔGmoγδlGκorGImπσIGrδβoμnσtσonGβomplδxδsUG2006SGZ_YSGY_T[Z 19

1877 nσrδβtGκolγσnμGsσmulΔtσonGoκGΔlpπΔTπδlσβδsGΔnγGαδtΔTπΔσrpσnsGαΔsδγGonGΔGsσnμlδGΔllTΔtomGκorβδGκσδlγG
wσtπGΔnGσmplσβσtGsolvΔtσonGmoγδlUGProteins: Structure, Function and BioinformaticsSG2007SG__SG]ZT_W 4.2 33

1876 momputΔtσonΔlGrδγδsσμnGoκGδnγonuβlδΔsδGnxkGασnγσnμGΔnγGβlδΔvΔμδGspδβσκσβσtyUG2006SG[[XSG_]_Tc 274

1875 vσμΔnγGΔκκσnσtσδsGprδγσβtδγGwσtπGtπδGwwVzl‘kGmδtπoγdGγδpδnγδnβδGonGtπδGsσmulΔtσonGmδtπoγGΔnγG
tπδGκorβδGκσδlγUG2006SG[cSG_]c_T_W_ 221

1874 monκσμurΔtσonΔlTασΔsGsΔmplσnμGtδβπnσquδGκorGprδγσβtσnμGsσγδTβπΔσnGβonκormΔtσonsGσnGprotδσnsUG2006SG
X]SGYWYcTZc 28

1873 wolδβulΔrGσmΔμσnμGoκGoqp}GkσnΔsδGΔβtσvσtyGσnGtumorsGwσtπGXY[sTlΔαδlδγGsmΔllGmolδβulΔrGtrΔβδrGΔnγG
posσtronGδmσssσonGtomoμrΔpπyUG2006SGbSGY_YTaa 89

1872 wolδβulΔrGγynΔmσβsGsσmulΔtσonGstuγσδsGoκGΔGprotδσnT}xkGβomplδxGwσtπGΔGsδlδβtσvδlyGmoγσκσδγG
ασnγσnμGσntδrκΔβδUG2006SGbXSGY]_T_c 14

1871 ’πδGusδGoκGΔGμδnδrΔlσzδγGαornGmoγδlGκorGtπδGΔnΔlysσsGoκGprotδσnGβonκormΔtσonΔlGtrΔnsσtσonsdGΔG
βompΔrΔtσvδGstuγyGwσtπGδxplσβσtGsolvδntGsσmulΔtσonsGκorGβπδmotΔxσsGYGprotδσnGOmπδYPUG2006SGYaSGXcYZT[Z 15

1870 oκκδβtsGoκGβonκormΔtσonΔlGγynΔmσβsGonGprδγσβtδγGprotδσnGγruμμΔασlσtyUG2006SGXSGaWTY 46

1869 ovΔluΔtσonGΔnγGασnγσnμTmoγδGprδγσβtσonGoκGtπσopyronδTαΔsδγGσnπσασtorsGoκGΔntπrΔxGlδtπΔlGκΔβtorUG
2006SGXSG_c[Ta 32

(2006-2006)

3
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X]SGaYaT[W 41
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quΔntumGβπδmσβΔlGβΔlβulΔtσonUG2008SGYcSGXcZWT[[ 7
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2008SGYaSGZ[T[[ 12

1822 kGsσmplδGmδtπoγGoκGδstσmΔtσnμGsΔmplσnμGβonsσstδnβyGαΔsδγGonGκrδδGδnδrμyGmΔpGγσstΔnβδUG2008SGYaSGZYXT] 2

1821 kGβompΔrσsonGoκGμδnδrΔlσzδγGlornGmδtπoγsGσnGκolγσnμGsσmulΔtσonsUG2008SG[_WSGYc]TYcc 7

1820 prδδGδnδrμyGsurκΔβδsGκromGΔnGδxtδnγδγGπΔrmonσβGsupδrposσtσonGΔpproΔβπGΔnγGkσnδtσβsGκorGΔlΔnσnδG
γσpδptσγδUG2008SG[__SGXW]TXX] 100

1819 smplσβσtGmoγδlσnμGoκGnonpolΔrGsolvΔtσonGκorGsσmulΔtσnμGprotδσnGκolγσnμGΔnγGβonκormΔtσonΔlG
trΔnsσtσonsUG2008SGXWSG[aXTbX 116

1818 rσtGσγδntσκσβΔtσonGΔnγGασnγσnμGmoγδGprδγσβtσonsGαyGrσμorousGκrδδGδnδrμyGsσmulΔtσonsUG2008SG]XSG__][T_[ 56

1817 snvδstσμΔtσnμGtπδGnuβlδσβGΔβσγGσntδrΔβtσonsGΔnγGΔntσmσβroασΔlGmδβπΔnσsmGoκGαuκorσnGssUG2008SG]bYSGXaX]Tb 61

1816 stδrΔtσvδGΔssδmαlyGoκGπδlσβΔlGprotδσnsGαyGoptσmΔlGπyγropπoασβGpΔβkσnμUG2008SGX_SGXY]aT__ 10

1815 xσtrσβGoxσγδGrδΔβtσvσtyGwσtπGμloασnsGΔsGσnvδstσμΔtδγGtπrouμπGβomputδrGsσmulΔtσonUG2008SG[ZaSG[aaTcb 24
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1814 oκκδβtsGoκGposttrΔnslΔtσonΔlGmoγσκσβΔtσonsGonGtπδGstruβturδGΔnγGγynΔmσβsGoκGπσstonδGrZGxTtδrmσnΔlG
zδptσγδUG2008SGc[SG[]acTb] 33

1813 nδvδlopmδntGoκGΔGpπysσβsTαΔsδγGκorβδGκσδlγGκorGtπδGsβorσnμGΔnγGrδκσnδmδntGoκGprotδσnGmoγδlsUG2008
SGc[SGZYYaT[W 37

1812 ryγrΔtσonGδκκδβtsGonGtπδGro’TsGprσonGΔnγGΔmyloσγTαδtΔGκσαrσllousGΔμμrδμΔtδsSGstuγσδγGwσtπG
tπrδδTγσmδnsσonΔlGmolδβulΔrGtπδoryGoκGsolvΔtσonUG2008SGc]SG[][WTb 42

1811 sntδrΔβtσonsGαδtwδδnGnδuronΔlGκusσonGprotδσnsGδxplorδγGαyGmolδβulΔrGγynΔmσβsUG2008SGc[SGZ[Z_T[_ 22

1810 oxβπΔnμδGκrδquδnβyGσnGrδplσβΔGδxβπΔnμδGmolδβulΔrGγynΔmσβsUG2008SGXYbSGWY[XWZ 106

1809 knGΔnΔlytσβΔlGΔpproΔβπGtoGβomputσnμGασomolδβulΔrGδlδβtrostΔtσβGpotδntσΔlUGsUGnδrσvΔtσonGΔnγGΔnΔlysσsUG
2008SGXYcSGWa]XWX 23

1808 olδβtrostΔtσβGβontrσαutσonsGγrσvδGtπδGσntδrΔβtσonGαδtwδδnG‘tΔpπyloβoββusGΔurδusGprotδσnGoκαTmGΔnγG
σtsGβomplδmδntGtΔrμδtGmZγUG2008SGXaSGXbc[TcW_ 29

1807 smplσβσtG‘olvδntGwoγδlsGσnGwolδβulΔrGnynΔmσβsG‘σmulΔtσonsdGkGlrσδκGyvδrvσδwUG2008SG[SGXY]TXZa 63

1806 snGsσlσβoGmutΔμδnδsσsGΔnγGγoβkσnμGstuγσδsGoκGzsδuγomonΔsGΔδruμσnosΔGzkTssvGlδβtσnGprδγσβtσnμG
ασnγσnμGmoγδsGΔnγGδnδrμσδsUG2008SG[bSGYYZ[T[Y 15

1805 ’rΔnsσtσonT‘tΔtδGnoβkσnμGoκGplunσtrΔzδpΔmGΔnγGzroμδstδronδGσnGmytoβπromδGz[]WUG2008SG[SG_aZTbX 24

1804 ’πδGsolutσonGstruβturδGoκGtπδGΔγπδsσonGprotδσnGlγZaGκromGlΔαδsσΔGγσvδrμδnsGrδvδΔlsGstruβturΔlG
πomoloμyGwσtπGδukΔryotσβGprotδσnsGσnvolvδγGσnGmδmαrΔnδGtrΔκκσβkσnμUG2008SGZa]SG[WcTY[ 16

1803 }δsβorσnμGγoβkσnμGπσtGlσstsGκorGmoγδlGβΔvσtyGsσtδsdGprδγσβtσonsGΔnγGδxpδrσmδntΔlGtδstσnμUG2008SGZaaSGcX[TZ[ 149

1802 }ΔpσγGΔnγGΔββurΔtδGprδγσβtσonGoκGασnγσnμGκrδδGδnδrμσδsGκorGsΔquσnΔvσrTαounγGrs”TXGprotδΔsδsUG2008SG
XZWSGY_ZcT[b 130

1801 snGsσlσβoGγδsβrσptσonGoκGκluorδsβδntGproαδsGσnGvσvoUG2008SGYaSG]_ZTa 5

1800 ’rδΔtσnμGδntropyGΔnγGβonκormΔtσonΔlGβπΔnμδsGσnGσmplσβσtGsolvδntGsσmulΔtσonsGoκGsmΔllGmolδβulδsUG
2008SGXXYSGcZbT[_ 97

1799 kGtδstGonGpδptσγδGstΔασlσtyGoκGkwlo}GκorβδGκσδlγsGwσtπGσmplσβσtGsolvΔtσonUG2008SGXXYSG_babTb_ 117

1798 lδnβπmΔrkσnμGpuΔGzrδγσβtσonGwδtπoγsGκorG}δsσγuδsGσnGzrotδσnsUG2008SG[SGc]XT__ 65

1797 rδlσxGκormσnμGtδnγδnβyGoκGvΔlσnδGsuαstσtutδγGpolyTΔlΔnσnδdGΔGmolδβulΔrGγynΔmσβsGσnvδstσμΔtσonUG
2008SGXXYSGcXWWT[ 6
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1796 ynGtπδGnσδlδβtrσβGlounγΔryGσnGzoσssonTloltzmΔnnGmΔlβulΔtσonsUG2008SG[SG]WaT]X[ 26

1795 kGασllσonTκolγGrΔnμδGσnGΔβσγσtyGκorGtπδGsolvδntTδxposδγGΔmσγδsGoκGzyroβoββusGκurσosusGruαrδγoxσnUG
2008SG[aSG_XabTbb 30

1794 yrσμσnsGoκG}δsσstΔnβδGmonκδrrδγGαyGtπδG}YcYuGxδurΔmσnσγΔsδGwutΔtσonGvσΔGwolδβulΔrGnynΔmσβsGΔnγG
prδδGonδrμyGmΔlβulΔtσonsUG2008SG[SGX]Y_T[W 62

1793 smprovδγGonδrμyG‘δlδβtσonGoκGxΔtσvδlσkδGzrotδσnGvoopsGκromGvoopGnδβoysUG2008SG[SG]X]TYX 10

1792 kββurΔtδGmΔlβulΔtσonsGoκGlσnγσnμSGpolγσnμSGΔnγG’rΔnsκδrGprδδGonδrμσδsGαyGΔG‘βΔlδγGqδnδrΔlσzδγGlornG
wδtπoγUG2008SG[SGXaZZTXa[[ 9

1791 knΔlysσsGoκGtπδGunκolγσnμGproβδssGoκGμrδδnGκluorδsβδntGprotδσnGαyGmolδβulΔrGγynΔmσβsGsσmulΔtσonUG
2008SGXXYSGb_aYTbW 4

1790 kGmomασnδγG{wVwwGzoσssonTloltzmΔnnGkpproΔβπUG2008SG[SGXYWWTa 15

1789 kβσγTσnγuβδγGswδδtnδssGoκGnδoβulσnGσsGΔsβrσαδγGtoGσtsGprTγδpδnγδntGΔμonσstσβTΔntΔμonσstσβG
σntδrΔβtσonGwσtπGπumΔnGswδδtGtΔstδGrδβδptorUG2008SGYYSGYZYZTZW 30

1788 polγσnμGproβδssδsGoκGtπδGlGγomΔσnGoκGprotδσnGkGtoGtπδGnΔtσvδGstΔtδGoαsδrvδγGσnGΔllTΔtomGΔαGσnσtσoG
κolγσnμGsσmulΔtσonsUG2008SGXYbSGYZ]XW] 31

1787 woγδlσnμGzrotδσnâ��zrotδσnGΔnγGzrotδσnâ��xuβlδσβGkβσγGsntδrΔβtσonsdG‘truβturδSG’πδrmoγynΔmσβsSGΔnγG
uσnδtσβsUG2008SG_aTba 3

1786 ovΔluΔtσonGoκGtπδGNsσγδGγoorNGσnGβΔrαoxylδstδrΔsδTmδγσΔtδγGβΔtΔlysσsGΔnγGσnπσασtσonUG2008SGZbcSGX[cT_Y 18

1785 zrotδσnGmoγδlGrδκσnδmδntGusσnμGΔnGoptσmσzδγGpπysσβsTαΔsδγGΔllTΔtomGκorβδGκσδlγUG2008SGXW]SGbY_bTaZ 56

1784 ‘truβturΔlGmoγδlGΔnγGκunβtσonΔlGsσμnσκσβΔnβδGoκGprTγδpδnγδntGtΔlσnTΔβtσnGασnγσnμGκorGκoβΔlGΔγπδsσonG
rδmoγδlσnμUG2008SGXW]SGX[[Z_T[X 95

1783 ‘olvΔtσonGδκκδβtGonGβonκormΔtσonsGoκGXSYdγσmδtπoxyδtπΔnδdGβπΔrμδTγδpδnγδntGnonlσnδΔrGrδsponsδG
σnGσmplσβσtGsolvδntGmoγδlsUG2008SGXYbSGWZ[]WX 44

1782 nσrδβtGκolγσnμGstuγσδsGoκGvΔrσousGΔlpπΔGΔnγGαδtΔGstrΔnγsGusσnμGrδplσβΔGδxβπΔnμδGmolδβulΔrGγynΔmσβsG
sσmulΔtσonUG2008SGXYbSGXa]XW[ 13

1781 ’πδGκΔstTκolγσnμGrzZ]GγouαlδGmutΔntGπΔsGΔGsuαstΔntσΔllyGrδγuβδγGprσmΔryGκolγσnμGκrδδGδnδrμyG
αΔrrσδrUG2008SGXYcSGX]]XW[ 21

1780 qloαΔlGoptσmσsΔtσonGαyGrδplσβΔGδxβπΔnμδGwσtπGsβΔlδγGπyαrσγGrΔmσltonσΔnsUG2008SGZ[SG]a]T]cW 6

1779 ’πδGΔntσμδnâ��ΔntσαoγyGunασnγσnμGproβδssGtπrouμπGstδδrδγGmolδβulΔrGγynΔmσβsGoκGΔGβomplδxGoκGΔnG
pvGκrΔμmδntGΔnγGlysozymδUG2008SGYWSGY]]YZb 15
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1778 zrδγσβtσnμGtrΔnsβrσptσonGκΔβtorGspδβσκσβσtyGwσtπGΔllTΔtomGmoγδlsUG2008SGZ_SG_YWcTXa 14

1777 moκσlσnGσsGΔGprGsδnsorGκorGΔβtσnGκrδδGαΔrαδγGδnγGκormΔtσondGrolδGoκGpπospπoσnosσtσγδGασnγσnμUG2008SG
XbZSGb_]Tac 147

1776 smplσβσtG‘olvδntG‘σmulΔtσonsGoκGlσomolδβulδsGσnGmδllulΔrGonvσronmδntsUG2008SGXWaTXYX 3

1775 wolδβulΔrGnynΔmσβsGmomputΔtσonsGκorGzrotδσnsdGkGmΔsδG‘tuγyGσnGwδmαrΔnδGsonGzδrmδΔtσonUG2009SG

1774 snGsσlσβoGrδlΔtσonsπσpGαδtwδδnGβonκσμurΔtσonΔlGδntropyGΔnγGsoκtGγδμrδδsGoκGκrδδγomGσnGprotδσnsGΔnγG
pδptσγδsUG2009SGXWYSGXXbXWb 39

1773 kGtδstGoκGσmplσβσtGsolvδntGmoγδlsGonGtπδGκolγσnμGsσmulΔtσonGoκGtπδGqlXGpδptσγδUG2009SGXZWSGXc]XW[ 22

1772 nuΔlGκolγσnμGpΔtπwΔysGoκGΔnGΔlpπΔVαδtΔGprotδσnGκromGΔllTΔtomGΔαGσnσtσoGκolγσnμGsσmulΔtσonsUG2009SG
XZXSGX_]XW] 20

1771 kmyloσγoμδnδsσsGΔαolσsπδγGαyGprolσnδGsuαstσtutσonsGαutGδnπΔnβδγGαyGlσpσγGασnγσnμUG2009SG]SGδXWWWZ]a 36

1770 zrδγσβtσnμGpδptσγδGstruβturδsGσnGnΔtσvδGprotδσnsGκromGpπysσβΔlGsσmulΔtσonsGoκGκrΔμmδntsUG2009SG]SGδXWWWYbX 27

1769 kllTΔtomGΔαGσnσtσoGnΔtσvδGstruβturδGprδγσβtσonGoκGΔGmσxδγGκolγGOXpwoPdGΔGβompΔrσsonGoκGstruβturΔlGΔnγG
κolγσnμGβπΔrΔβtδrσstσβsGoκGvΔrσousGαδtΔGαδtΔGΔlpπΔGmσnσprotδσnsUG2009SGXZXSGXc]XWY 7

1768 polγσnμGoκG’rpTβΔμδGmσnσGprotδσnGusσnμGtδmpδrΔturδGΔnγGασΔsσnμGpotδntσΔlGrδplσβΔTδxβπΔnμδG
molδβulΔrGγynΔmσβsGsσmulΔtσonsUG2009SGXWSGXXYXTZa 16

1767 nymuG_dGβomασnσnμGtδβπnσquδsGtoGmoγδlG}xkTsmΔllGmolδβulδGβomplδxδsUG2009SGX]SGXYXcTZW 510

1766 ‘truβturΔllyGmσnσmσzδγGmuTβonotoxσnGΔnΔloμuδsGΔsGsoγσumGβπΔnnδlGαloβkδrsdGσmplσβΔtσonsGκorG
γδsσμnσnμGβonopδptσγδTαΔsδγGtπδrΔpδutσβsUG2009SG[SG[W_TX[ 45

1765 lσnγσnμGoκGnxkGnuβlδoαΔsδsGΔnγGnuβlδosσγδsGwσtπGμrΔpπδnδUG2009SGXWSGYW_TXW 444

1764 monκormΔtσonΔlGγδpδnγδnβδGoκGβπΔrμδsGσnGprotδσnGsσmulΔtσonsUG2009SGZWSGa]WT_W 23

1763 kββδlδrΔtσnμGmolδβulΔrGγynΔmσβGsσmulΔtσonGonGμrΔpπσβsGproβδssσnμGunσtsUG2009SGZWSGb_[TaY 434

1762 knGxGloμGxGΔpproxσmΔtσonGαΔsδγGonGtπδGnΔturΔlGorμΔnσzΔtσonGoκGασomolδβulδsGκorGspδδγσnμGupGtπδG
βomputΔtσonGoκGlonμGrΔnμδGσntδrΔβtσonsUG2010SGZXSG_cXTaW_ 11

1761 rowGtoGoαtΔσnGstΔtσstσβΔllyGβonvδrμδγGwwVql‘kGrδsultsUG2010SGZXSGbZaT[_ 129

(2010-2008)

9



1760 oκκσβσδntGnonαonγδγGσntδrΔβtσonsGκorGmolδβulΔrGγynΔmσβsGonGΔGμrΔpπσβsGproβδssσnμGunσtUG2010SGZXSGXY_bTaY 88

1759 wnvΔαdGΔGmolδβulΔrGγynΔmσβsGsσmulΔtσonGprototypσnμGδnvσronmδntUG2010SGZXSGXZ[]T]_ 4

1758 wolδβulΔrGγynΔmσβsGOwnPGsσmulΔtσonsGoκG”szGΔnγGzkmkzYaUG2009SGcXSGZcXT[WW 6

1757 momputδrGsσmulΔtσonGΔnγG‘o}}GγδtδβtσonGoκGβytoβπromδGβGγynΔmσβsGΔtG‘kwTβoΔtδγGδlδβtroγδsUG
2009SG][SG[c_ZT[caW 30

1756 knGσmprovδγGmδtπoγGtoGprδγσβtGtπδGδntropyGtδrmGwσtπGtπδGwwVzl‘kGΔpproΔβπUG2009SGYZSG_ZTaX 103

1755 rowGΔββurΔtδGΔrδGβontσnuumGsolvΔtσonGmoγδlsGκorGγruμTlσkδGmolδβulδsiUG2009SGYZSGZc]T[Wc 64

1754 ‘tuγσδsGoκGβπσrΔlσtyGδκκδβtGoκG[TOpπδnylΔmσnoPTpyrrolo×YSXTκü×XSYS[ütrσΔzσnδGonGpZbΔlpπΔGαyGmolδβulΔrG
γynΔmσβsGsσmulΔtσonsGΔnγGκrδδGδnδrμyGβΔlβulΔtσonsUG2009SGYZSGaZaT[] 5

1753 wolδβulΔrGγynΔmσβsGsσmulΔtσonsGΔnγGκunβtσonΔlGβπΔrΔβtδrσzΔtσonGoκGtπδGσntδrΔβtσonsGoκGtπδGzk}YG
δβtoγomΔσnGwσtπGκΔβtorG”ssΔUGProteins: Structure, Function and BioinformaticsSG2009SGaaSG]]cT_c 4.2 5

1752 ‘yntπδtσβGpδntΔpδptσγδsGσnπσασtσnμGΔutopπospπorylΔtσonGoκGσnsulσnGrδβδptorGσnGΔG
nonTk’zTβompδtσtσvδGmδβπΔnσsmUG2009SGX]SGZYaTZ_ 3

1751 ‘ΔlδrmσγδSGΔG‘σrtuσnGσnπσασtorGwσtπGΔGstronμGβΔnβδrTspδβσκσβGproΔpoptotσβGδκκδβtUG2009SGYbSGabXTcX 221

1750 mompΔrσsonGoκGβomputΔtσonΔlGΔpproΔβπδsGκorGprδγσβtσnμGtπδGδκκδβtsGoκGmσssδnsδGmutΔtσonsGonGp]ZG
κunβtσonUG2009SGYaSGcabTbY 17

1749 wolδβulΔrGmoγδlσnμGoκGπumΔnGβytoβπromδGz[]WGY–XGΔnγGσtsGσntδrΔβtσonsGwσtπGsuαstrΔtδsUG2009SGYbSGXaWT_ 16

1748 nδvδlopmδntGoκGΔnGoptσmσzδγGΔβtσvΔtΔαlδGwwzTX[GtΔrμδtδγG‘zom’GσmΔμσnμGproαδUG2009SGXaSG_]ZTc 51

1747 kntσTmδtΔtypδGpδptσγδsSGΔGmolδβulΔrGtoolGwσtπGπσμπGsδnsσtσvσtyGΔnγGspδβσκσβσtyGtoGmonσtorGsmΔllG
lσμΔnγsUG2009SGZbbSG_ZTaW 11

1746 ‘σmulΔtσonGoκGnxkGγouαlδTstrΔnγGγσssoβσΔtσonGΔnγGκormΔtσonGγurσnμGrδplσβΔTδxβπΔnμδGmolδβulΔrG
γynΔmσβsGsσmulΔtσonsUG2009SGXXSGXW]bcTc] 38

1745 lΔyδsσΔnGsσnμlδTδxponδntσΔlGkσnδtσβsGσnGsσnμlδTmolδβulδGδxpδrσmδntsGΔnγGsσmulΔtσonsUG2009SGXXZSGXY[XWTYZ 29

1744 kpoGΔnγGnσβkδlTαounγGκormsGoκGtπδGzyroβoββusGπorσkosπσσGspδβσδsGoκGtπδGmδtΔllorδμulΔtoryGprotδσndG
xσk}GβπΔrΔβtδrσzδγGαyGmolδβulΔrGγynΔmσβsGsσmulΔtσonsUG2009SG[bSGXYWY[TZZ 13

1743 lΔγG‘δδγsG‘proutGzδrσlousGnynΔmσβsdG‘toβπΔstσβG’πδrmostΔtGsnγuβδγG’rΔjδβtoryG‘ynβπronσzΔtσonGσnG
lσomolδβulδsUG2009SG]SGX_Y[TZX 123
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1742 kGγσβtσonΔryGκorGprotδσnGsσγδTβπΔσnGδntropσδsGκromGxw}GorγδrGpΔrΔmδtδrsUG2009SGXZXSGaYY_Ta 60

1741 uσnδtσβsGoκGπδlσxGunκolγσnμdGmolδβulΔrGγynΔmσβsGsσmulΔtσonsGwσtπGmσlδstonσnμUG2009SGXXZSGa[_XTaZ 57

1740 onδrμyGlΔnγsβΔpδsGΔssoβσΔtδγGwσtπGtπδGsδlκTΔμμrδμΔtσonGoκGΔnGΔlΔnσnδTαΔsδγGolσμopδptσγδGOkkukP[UG
2009SGXXZSG_W][T_X 16

1739 prΔμmδntGXWXTXWbGoκGmyδlσnGolσμoγδnγroβytδGμlyβoprotδσndGΔGpossσαlδGlδΔγGβompounγGκorGmultσplδG
sβlδrosσsUG2009SGXZXSGXaXa_Tb[ 2

1738 ‘σmulΔtδγGΔnnδΔlσnμGβouplδγGrδplσβΔGδxβπΔnμδGmolδβulΔrGγynΔmσβsTTΔnGδκκσβσδntGβonκormΔtσonΔlG
sΔmplσnμGmδtπoγUG2009SGX__SGYbbTc[ 29

1737 oκκδβtGoκGσntδrγomΔσnGlσnkδrGlδnμtπGonGΔnGΔntΔμonσstσβGκolγσnμTunκolγσnμGδquσlσαrσumGαδtwδδnGtwoG
protδσnGγomΔσnsUG2009SGZb_SGb][T_b 37

1736 zΔtπwΔysGΔnγGmδβπΔnσsmsGκorGproγuβtGrδlδΔsδGσnGtπδGδnμσnδδrδγGπΔloΔlkΔnδGγδπΔloμδnΔsδsG
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mδβπΔnσβΔlGΔnγGκorβδGκσδlγGΔpproΔβπδsGΔnγGprδγσβtσonsGoκGtπδGδκκδβtGoκGmutΔtσonsGonGασnγσnμUG2010SG
XYSGaXXaTY]

26

1655 {uΔntσtΔtσvδGΔnΔlysσsGoκGzoσssonTloltzmΔnnGσmplσβσtGsolvδntGσnGmolδβulΔrGγynΔmσβsUG2010SGXYSGXXc[TYWY 34

1654 ‘truβturδGΔnγGασnγσnμGoκGtπδGr[GπσstonδGtΔσlGΔnγGtπδGδκκδβtsGoκGlysσnδGX_GΔβδtylΔtσonUG2011SGXZSGYcXXTYX 54

1653 momputδrGsσmulΔtσonGtoGσnvδstσμΔtδGtπδGp}o’GΔpplσβΔtσonGσnGnxkGπyαrσγσzΔtσonGsystδmsUG2011SGXZSGXWZ_[TaX 4

(2011-2010)
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1652 olδβtronGtrΔnsκδrGγynΔmσβsGoκG}πoγotπδrmusGmΔrσnusGβΔΔZGβytoβπromδGβGγomΔσnsGonGασomσmδtσβG
κσlmsUG2011SGXZSGXbWbbTcb 12

1651 ’πδGprotδσnGκolγσnμGnδtworkGσnγσβΔtδsGtπΔtGtπδGultrΔκΔstGκolγσnμGmutΔntGoκGvσllσnGπδΔγpσδβδG
suαγomΔσnGπΔsGΔGγδδpδrGκolγσnμGκunnδlUG2011SGXZ[SGYW]XW[ 12

1650 oκκδβtGoκGsσγδTβπΔσnGstruβturδGoκGrσμσγGpolyσmσγδGγσspδrsΔntGonGmδβπΔnσβΔlGpropδrtσδsGoκG
sσnμlδTwΔllδγGβΔrαonGnΔnotuαδVβyΔnΔtδGδstδrGβomposσtδUG2011SGZSGXaWYTXY 29

1649 polγσnμGoκGsmΔllGprotδσnsGusσnμGβonstrΔσnδγGmolδβulΔrGγynΔmσβsUG2011SGXX]SGa]bbTc_ 16

1648 zΔrΔllδlGqδnδrΔlσzδγGlornGsmplσβσtG‘olvδntGmΔlβulΔtσonsGwσtπGxkwnUG2011SGaSGZ_Z]TZ_[Y 111

1647 lσnγσnμGΔκκσnσtσδsGoκGκΔβtorG ΔGσnπσασtorsGδstσmΔtδγGαyGtπδrmoγynΔmσβGσntδμrΔtσonGΔnγGwwVql‘kUG
2011SG]XSGc[aT]b 59

1646 onδrμyGlΔnγsβΔpδGΔnΔlysδsGoκGγσsorγδrδγGπσstonδGtΔσlsGrδvδΔlGspδβσΔlGorμΔnσzΔtσonGoκGtπδσrG
βonκormΔtσonΔlGγynΔmσβsUG2011SGXZZSGa[W]TX] 89

1645 zostproβδssσnμGoκGγoβkδγGprotδσnTlσμΔnγGβomplδxδsGusσnμGσmplσβσtGsolvΔtσonGmoγδlsUG2011SG]XSGY_aTbY 39

1644 knGnGloμGnGqδnδrΔlσzδγGlornGkpproxσmΔtσonUG2011SGaSG][[T]c 12

1643 mompΔrσsonGoκGtπδGoκκσβσδnβyGoκGtπδGvsoGΔnγGwwVql‘kGwδtπoγsGtoGmΔlβulΔtδGvσμΔnγTlσnγσnμG
onδrμσδsUG2011SGaSGZa_bTab 58

1642 kGstΔtσstσβΔlGΔnΔlysσsGoκGtπδGzzssGpropδnsσtyGoκGΔmσnoGΔβσγGμuδstsGσnGprolσnδTrσβπGpδptσγδsUG2011SGXWWSGXWbZTcZ 23

1641 }δsvδrΔtrolGσnπσασtsGtπδGκormΔtσonGoκGmultσplδTlΔyδrδγG˛†TsπδδtGolσμomδrsGoκGtπδGπumΔnGσslδtG
ΔmyloσγGpolypδptσγδGsδμmδntGYYTYaUG2011SGXWWSGX]]WTb 68

1640 yαsδrvΔtσonGoκGtwoGκΔmσlσδsGoκGκolγσnμGpΔtπwΔysGoκGllvUG2011SGXWWSGY[]aT_] 9

1639 ’πδorδtσβΔlGΔnγGβomputΔtσonΔlGσnvδstσμΔtσonGoκGκlΔμδllσnGtrΔnsloβΔtσonGΔnγGαΔβtδrσΔlGκlΔμδllumG
μrowtπUG2011SGXWWSGY][bT]_ 21

1638 ‘mootπσnμGprotδσnGδnδrμyGlΔnγsβΔpδsGαyGσntδμrΔtσnμGκolγσnμGmoγδlsGwσtπGstruβturδGprδγσβtσonUG
2011SGXWXSGYY]XTc 7

1637 kssδssσnμGtπδGpδrκormΔnβδGoκGtπδGwwVzl‘kGΔnγGwwVql‘kGmδtπoγsUGXUG’πδGΔββurΔβyGoκGασnγσnμG
κrδδGδnδrμyGβΔlβulΔtσonsGαΔsδγGonGmolδβulΔrGγynΔmσβsGsσmulΔtσonsUG2011SG]XSG_cTbY 1511

1636 “nγδrstΔnγσnμGtπδGspδβσκσβσtyGoκGΔGγoβkσnμGσntδrΔβtσonGαδtwδδnGtxuXGΔnγGtπδGsβΔκκolγσnμGprotδσnG
tszXUG2011SGXX]SGX[cXT]WY 29

1635 momputΔtσonΔlGlσμΔnγTαΔsδγGrΔtσonΔlGγδsσμndG}olδGoκGβonκormΔtσonΔlGsΔmplσnμGΔnγGκorβδGκσδlγsGσnG
moγδlGγδvδlopmδntUG2011SGYSGZ]_TZaW 58
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1634 nruμGγσsβovδryGusσnμGβπδmσβΔlGsystδmsGασoloμydGwδΔkGσnπσασtσonGoκGmultσplδGkσnΔsδsGmΔyGβontrσαutδG
toGtπδGΔntσTβΔnβδrGδκκδβtGoκGnδlκσnΔvσrUG2011SGaSGδXWWYWZa 126

1633 kGnormΔlGmoγδTαΔsδγGμδomδtrσβGsσmulΔtσonGΔpproΔβπGκorGδxplorσnμGασoloμσβΔllyGrδlδvΔntG
βonκormΔtσonΔlGtrΔnsσtσonsGσnGprotδσnsUG2011SG]XSGX_W[TYY 53

1632 prustrΔtσonSGspδβσκσβGsδquδnβδGγδpδnγδnβδSGΔnγGnonlσnδΔrσtyGσnGlΔrμδTΔmplσtuγδGκluβtuΔtσonsGoκG
ΔllostδrσβGprotδσnsUG2011SGXWbSGZ]W[Tc 125

1631 “sσnμGmolδβulΔrGγynΔmσβsGΔnγGquΔntumGmδβπΔnσβsGβΔlβulΔtσonsGtoGmoγδlGκluorδsβδnβδGoαsδrvΔαlδsUG
2011SGXX]SGZccaT[WWb 30

1630 kββurΔtδGprδγσβtσonsGoκGnonpolΔrGsolvΔtσonGκrδδGδnδrμσδsGrδquσrδGδxplσβσtGβonsσγδrΔtσonGoκG
ασnγσnμTsσtδGπyγrΔtσonUG2011SGXZZSGXZWbXTcY 53

1629 zroασnμGtπδGγynΔmσβGnΔturδGoκGwΔtδrGmolδβulδsGΔnγGtπδσrGσnκluδnβδsGonGlσμΔnγGασnγσnμGσnGΔGmoγδlG
ασnγσnμGsσtδUG2011SG]XSGY]bXTc[ 18

1628 ‘truβturΔlGαΔsσsGoκGspδβσκσβGασnγσnμGαδtwδδnGkurorΔGkGΔnγG’z YGαyGmolδβulΔrGγynΔmσβsGsσmulΔtσonsUG
2011SG]XSGY_Y_TZ] 6

1627 }y‘o’’kZdGΔnGoαjδβtTorσδntδγGsoκtwΔrδGsuσtδGκorGtπδGsσmulΔtσonGΔnγGγδsσμnGoκGmΔβromolδβulδsUG
2011SG[baSG][]Ta[ 1216

1626 ktomsTtoTmσβronsGmoγδlGκorGsmΔllGsolutδGtrΔnsportGtπrouμπGstσβkyGnΔnoβπΔnnδlsUG2011SGXXSGZa__TaZ 16

1625 kGβomputΔtσonΔlGstuγyGoκGxδuromδγσnGlUG2011SGcaXSGXTa

1624 mompΔrΔtσvδGstruβturΔlGstuγσδsGoκG’TYWGΔnΔloμuδsGusσnμGmolδβulΔrGγynΔmσβsUG2011SGca[SGXYYTXZY 2

1623 mompΔrσsonGoκGmolδβulΔrGγynΔmσβsGsσmulΔtσonGmδtπoγsGκorGΔmyloσγG˛†OXT[YPGmonomδrsGβontΔσnσnμG
nTΔspΔrtσβGΔβσγGrδsσγuδsGκorGprδγσβtσnμGrδtδntσonGtσmδsGσnGβπromΔtoμrΔpπyUG2011SGbacSGZZZaT[Z 18

1622 wolδβulΔrGγynΔmσβsGsσmulΔtσonGrδvδΔlsGprδorμΔnσzΔtσonGoκGtπδGβπloroplΔstGptsYGtowΔrγsGβomplδxG
κormΔtσonGσnγuβδγGαyGq’zGασnγσnμUG2011SGXaZSG]aT__ 47

1621 ‘tΔασlσzσnμGtπδGδsp[qXG˛–TπδlσxGσnβrδΔsδsGσtsGασnγσnμGΔκκσnσtyGwσtπGδsp[odGσmplσβΔtσonsGκorG
pδptσγomσmδtσβGγδsσμnGstrΔtδμσδsUG2011SG[W]SGaZ_T]Z 19

1620 kγvΔnβδsGσnGσmplσβσtGmoγδlsGoκGwΔtδrGsolvδntGtoGβomputδGβonκormΔtσonΔlGκrδδGδnδrμyGΔnγG
molδβulΔrGγynΔmσβsGoκGprotδσnsGΔtGβonstΔntGprUG2011SGb]SGYbXTZYY 30

1619 zzssGpropδnsσtyGoκGmultσplδTμuδstGΔmσnoGΔβσγsGσnGΔGprolσnδTrσβπGδnvσronmδntUG2011SGXX]SGb_[]T]_ 15

1618 wolδβulΔrGγynΔmσβsGsσmulΔtσonGoκGκrδδGΔnγGκorβδγGl‘kGΔγsorptσonGonGΔGπyγropπoασβGμrΔpπσtδG
surκΔβδUG2011SGYaSGXYcZbT[Z 73

1617 kGsmootπlyGγδβouplδγGpΔrtσβlδGσntδrκΔβδdGnδwGmδtπoγsGκorGβouplσnμGδxplσβσtGΔnγGσmplσβσtGsolvδntUG
2011SGXZ[SGYX[XWZ 15

(2011-2011)
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1616 wolδβulΔrGγynΔmσβsGmδtπoγGκorGprotδσnsGwσtπGσonσzΔtσonTβonκormΔtσonGβouplσnμGΔnγGδquσlσαrσumG
tσtrΔtσonUG2011SG[]SGZWcTZXa

1615 }δmotδGtπσorδγoxσnGrδβoμnσtσonGusσnμGδvolutσonΔryGβonsδrvΔtσonGΔnγGstruβturΔlGγynΔmσβsUG2011SGXcSG[_XTaW 13

1614 wultσsβΔlδGmδtπoγsGκorGnΔnoβπδmσstryGΔnγGασopπysσβsGσnGsolutσonUG2011SGX_[SGXWXTXXY 18

1613 wolδβulΔrGγynΔmσβsGsσmulΔtσonsGΔnγGwwVql‘kGmδtπoγsGtoGσnvδstσμΔtδGασnγσnμGmδβπΔnσsmsGoκG
ΔmσnomδtπylpyrσmσγσnδGσnπσασtorsGwσtπGnzzTs”UG2011SGYXSG__ZWT] 12

1612 snvδstσμΔtσonGoκGtπδGγσΔstδrδomδrσsmGoκGγσπyγroαδnzoxΔtπσσnG‘o}wsGκorGo}GΔlpπΔGαyGmolδβulΔrG
moγδlσnμUG2011SGYXSGaYcbTZW] 6

1611 ‘pΔtσΔlGγδβomposσtσonGoκGsolvΔtσonGκrδδGδnδrμyGαΔsδγGonGtπδGZnGσntδμrΔlGδquΔtσonGtπδoryGoκG
molδβulΔrGlσquσγdGΔpplσβΔtσonGtoGmσnσprotδσnsUG2011SGXX]SGZXWTb 24

1610 }δplσβΔGδxβπΔnμδGΔnγGδxpΔnγδγGδnsδmαlδGsσmulΔtσonsGΔsGqσααsGsΔmplσnμdGsσmplδGσmprovδmδntsGκorG
δnπΔnβδγGmσxσnμUG2011SGXZ]SGXc[XXW 118

1609 wolδβulΔrGγynΔmσβsGsσmulΔtσonGΔnγGκrδδGδnδrμyGβΔlβulΔtσonGstuγσδsGoκGtπδGασnγσnμGmδβπΔnσsmGoκG
ΔllostδrσβGσnπσασtorsGwσtπGpZb˛–GwkzGkσnΔsδUG2011SG]XSGZYZ]T[_ 63

1608 ovΔluΔtσonGoκGnxkGporβδGpσδlγsGσnGsmplσβσtG‘olvΔtσonUG2011SGaSGZXbXTZXcb 34

1607 ‘yntπδsσsGΔnγGstuγyGoκGΔGsδrσδsGoκGZTΔrylβoumΔrσnsGΔsGpotδntGΔnγGsδlδβtσvδGmonoΔmσnδGoxσγΔsδGlG
σnπσασtorsUG2011SG][SGaXYaTZa 119

1606 noβkσnμGpδrκormΔnβδGoκGκrΔμmδntsGΔnγGγruμlσkδGβompounγsUG2011SG][SG][YYTZX 94

1605 w‘mkvodGkGqδnδrΔlG“tσlσtyGκorGwultσsβΔlδGwoγδlσnμUG2011SGaSGXYWbTXYXc 38

1604 kGstrΔtδμyGκorGrδγuβσnμGμrossGδrrorsGσnGtπδGμδnδrΔlσzδγGlornGmoγδlsGoκGσmplσβσtGsolvΔtσonUG2011SGXZ[SGX_[XW[ 19

1603 momputδrTΔσγδγGγruμGγδsσμnGplΔtκormGusσnμGzywyvUG2011SGY]SGXZTc 278

1602 ’πδGmolδβulΔrGmδβπΔnσsmGstuγσδsGoκGβπσrΔlσtyGδκκδβtGoκGzrkTaZcZ]bGonGkurorΔGkσnΔsδGkGαyG
molδβulΔrGγynΔmσβsGsσmulΔtσonGΔnγGκrδδGδnδrμyGβΔlβulΔtσonsUG2011SGY]SGXaXTbW 19

1601 kG{wVwwGstuγyGoκGtπδGασnγσnμGoκG}kz’kGlσμΔnγsGtoGβΔtπδpsσnGlUG2011SGY]SGaYcT[Y 34

1600 wwVql‘kGΔnγGvsoGδstσmΔtδsGoκGπostTμuδstGΔκκσnσtσδsdGγδpδnγδnβδGonGβπΔrμδsGΔnγGsolvΔtσonGmoγδlUG
2011SGY]SGXWb]TcZ 21

1599 lσnγσnμGsδlδβtσvσtyGoκG}δβkGtoGΔGsσnμlδGstrΔnγδγGnxkSGΔGβomputΔtσonΔlGΔpproΔβπUG2011SGXaSGXZZT]W 2
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1598 sγδntσκσβΔtσonGoκGκolγσnμGprδκδrδnβδsGoκGβlδΔvΔμδGjunβtσonsGoκGrs”TXGprδβursorGprotδσnsGκorG
rδμulΔtσonGoκGβlδΔvΔασlσtyUG2011SGXaSGZcXTc 12

1597 moΔrsδTμrΔσnδγGmoγδlσnμGstuγyGoκGnonpδptσγδG}qnGlσμΔnγGγδnsσtyGΔnγGzoqGmolδβulΔrGwδσμπtGonGtπδG
βonκormΔtσonGoκGpolyO˛‡TμlutΔmylTμlutΔmΔtδPGpΔβlσtΔxδlGβonjuμΔtδsUG2011SGXaSGYcaZTba 5

1596 zrδγσβtσnμGασnγσnμGδnδrμσδsGoκGmnu_GσnπσασtorsGσnGtπδGπσtTtoTlδΔγGproβδssUG2011SGXYbSGbWaTbYZ 6

1595 wolδβulΔrGγynΔmσβsGoκGrσαosomΔlGδlonμΔtσonGκΔβtorsGqGΔnγG’uUG2011SG[WSGYbcTZWZ 6

1594 smprovσnμGtπδGγδsβrσptσonGoκGsΔltGαrσγμδGstrδnμtπGΔnγGμδomδtryGσnGΔGqδnδrΔlσzδγGlornGmoγδlUG2011SG
YcSG_a_Tb[ 15

1593 }δsσstΔntGmδβπΔnσsmGΔμΔσnstGnδlκσnΔvσrGoκGsuαtypδGmGπumΔnGσmmunoγδκσβσδnβyGvσrusGtypδGXG
protδΔsδsUG2011SGcb_SGZWTZb 3

1592 polγσnμGoκGouGpδptσγδGΔnγGσtsGγδpδnγδnβδGonGsΔltGβonβδntrΔtσonGΔnγGprdGkGβomputΔtσonΔlGstuγyUG
2011SG][SGXca[TXcbX 7

1591 ’πδGrδγunγΔnβyGoκGxw}GrδstrΔσntsGβΔnGαδGusδγGtoGΔββδlδrΔtδGtπδGunκolγσnμGαδπΔvσorGoκGΔnG‘rZG
γomΔσnGγurσnμGmolδβulΔrGγynΔmσβsGsσmulΔtσonsUG2011SGXXSG[_ 1

1590 kutomΔtδγGmσnσmσzΔtσonGoκGstδrσβGβlΔsπδsGσnGprotδσnGstruβturδsUGProteins: Structure, Function and 
BioinformaticsSG2011SGacSGY_XTaW 4.2 258

1589 ‘truβturδGoκGtπδGwyβoαΔβtδrσumGtuαδrβulosσsGympk’αGprotδσndGΔGmoγδlGoκGΔnGolσμomδrσβGβπΔnnδlGσnG
tπδGmyβoαΔβtδrσΔlGβδllGwΔllUGProteins: Structure, Function and BioinformaticsSG2011SGacSG_[]T_X 4.2 21

1588 oκκδβtsGoκGsomΔtσβGmutΔtσonsGonGmn}GloopGκlδxσασlσtyGγurσnμGΔκκσnσtyGmΔturΔtσonUGProteins: Structure, 
Function and BioinformaticsSG2011SGacSGbYXTc 4.2 33

1587 ”σrtuΔlGsβrδδnσnμGusσnμGmolδβulΔrGsσmulΔtσonsUGProteins: Structure, Function and BioinformaticsSG2011SG
acSGXc[WT]X 4.2 128

1586 wδΔsurσnμGtπδGsuββδssδsGΔnγGγδκσβσδnβσδsGoκGβonstΔntGprGmolδβulΔrGγynΔmσβsdGΔGαlσnγGprδγσβtσonG
stuγyUGProteins: Structure, Function and BioinformaticsSG2011SGacSGZZbXTb 4.2 34

1585 wolδβulΔrGγynΔmσβsGmoγδlσnμGoκGtuαulσnGmTtδrmσnΔlGtΔσlGσntδrΔβtσonsGwσtπGtπδGmσβrotuαulδGsurκΔβδUG
Proteins: Structure, Function and BioinformaticsSG2011SGacSGYc_bTbY 4.2 30

1584 mπΔrΔβtδrσzΔtσonGoκGznZGγomΔσnTpδptσγδGσntδrΔβtσonGσntδrκΔβδGαΔsδγGonGδnδrμδtσβGpΔttδrnsUG
Proteins: Structure, Function and BioinformaticsSG2011SGacSGZYWbTYW 4.2 11

1583 knGoptσmσzδγGwwVzl‘kGvσrtuΔlGsβrδδnσnμGΔpproΔβπGΔpplσδγGtoGΔnGrs”TXGμp[XGκusσonGpδptσγδG
σnπσασtorUGProteins: Structure, Function and BioinformaticsSG2011SGacSGZYYXTZ] 4.2 31

1582 monκormΔtσonΔlGspΔβδGsδΔrβπGoκGxδuromδγσnGmGusσnμGrδplσβΔGδxβπΔnμδGmolδβulΔrGγynΔmσβsGΔnγG
molδβulΔrGγynΔmσβsUG2011SGXaSGXa[TbZ 1

1581 oΔrlyGstΔμδsGoκGtπδGrδβovδryGstrokδGσnGmyosσnGssGstuγσδγGαyGmolδβulΔrGγynΔmσβsGsσmulΔtσonsUG2011SG
YWSGYWXZTYY 11

(2011-2011)
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1580 “sδGoκGΔGβπonγroσtσnGsulκΔtδGσsomδrGΔsGΔnGδκκδβtσvδGΔnγGrδmovΔαlδGγσspδrsΔntGoκGsσnμlδTwΔllδγG
βΔrαonGnΔnotuαδsUG2011SGaSGYa]bT_b 17

1579 kmylosδNsGrδβoμnσtσonGoκGβπσrΔlσtyGσnGpolylΔβtσγδsGonGκormΔtσonGoκGσnβlusσonGβomplδxδsGσnG
vσnδTtwσnσnμGpolymδrσzΔtσonUG2011SGXXSGX[WaTX] 26

1578 mπΔrΔβtδrσzΔtσonGoκGmolδβulΔrGrδβoμnσtσonGoκG‘’k’ZG‘rYGγomΔσnGσnπσασtorsGtπrouμπGmolδβulΔrG
sσmulΔtσonUG2011SGY[SGY][T_] 33

1577 }δγuβtσonGpotδntσΔlsGΔnγGΔβσγσtyGβonstΔntsGoκGwnGsupδroxσγδGγσsmutΔsδGβΔlβulΔtδγGαyG{wVwwG
κrδδTδnδrμyGmδtπoγsUG2011SGXYSGZZZaT[a 34

1576 kGβompΔrσsonGoκGγσκκδrδntGσnσtσΔlσzΔtσonGprotoβolsGtoGoαtΔσnGstΔtσstσβΔllyGσnγδpδnγδntGmolδβulΔrG
γynΔmσβsGsσmulΔtσonsUG2011SGZYSGXbaTc] 54

1575 }δlσΔαlδGprotδσnGstruβturδGrδκσnδmδntGusσnμGΔGpπysσβΔlGδnδrμyGκunβtσonUG2011SGZYSGaWcTXa 17

1574
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spδβtrosβopySGβyβlσβGvoltΔmmδtryGΔnγGnp’T’nnp’VwnGstuγyUG2016SGYXZSGYc[TZWZ 6

1042 lσnγσnμGmδβπΔnσsmsGoκGXS[TγσπyγropyrσγσnδGγδrσvΔtσvδsGtoGvTtypδGβΔlβσumGβπΔnnδlGmΔvXUYdGΔG
molδβulΔrGmoγδlσnμGstuγyUG2016SGXYSGZacTcW 17

1041 nσκκδrδntGnΔnostruβturδsGβΔusδγGαyGβompδtσtσonGoκGσntrΔTGΔnγGσntδrT˛†TsπδδtGσntδrΔβtσonsGσnG
πσδrΔrβπσβΔlGsδlκTΔssδmαlyGoκGsπortGpδptσγδsUG2016SG[_[SGYXcTYb 30
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1040 ‘pΔtσΔlGnδβomposσtσonGoκG’rΔnslΔtσonΔlG–ΔtδrT–ΔtδrGmorrδlΔtσonGontropyGσnGlσnγσnμGzoβkδtsUG2016SG
XYSG[X[TYc 29

1039 oxpδrσmδntΔlGΔnγGmolδβulΔrGγynΔmσβsGstuγσδsGsπowδγGtπΔtGmlzGus GmutΔtσonGΔκκδβtsGtπδGstΔασlσtyG
oκGmlzdβTwyαGβomplδxUG2016SG_YSG[aT]c 6

1038 ‘kδlδtonGsδlδβtσvσtyGσnGβomplδxΔtσonGoκGβπδlδrytπrσnδGΔnγGβπδlδrytπrσnδTlσkδGnΔturΔlGplΔntGΔlkΔloσγsG
wσtπGtπδGqTquΔγruplδxGκormδγGΔtGtπδGpromotδrGoκGβTwYmGonβoμδnδdGσnGsσlσβoGδxplorΔtσonUG2016SG_SGZ___aTZ__bW4

1037 ’πδrmoγynΔmσβsSGmorpπoloμySGΔnγGkσnδtσβsGoκGδΔrlyTstΔμδGsδlκTΔssδmαlyGoκGˇ�TβonjuμΔtδγG
olσμopδptσγδsUG2016SG[YSGc]]Tca] 24

1036 wolδβulΔrGmoγδlσnμGstuγσδsGtoGβπΔrΔβtδrσzδGxTpπδnylpyrσmσγσnTYTΔmσnδGsδlδβtσvσtyGκorGmnuYGΔnγG
mnu[GtπrouμπGZnT{‘k}GΔnγGmolδβulΔrGγynΔmσβsGsσmulΔtσonsUG2016SGXYSGXY]WT_b 32

1035 woγδlσnμGtπδGtδmpδrΔturδTγδpδnγδntGpδptσγδGvσαrΔtσonΔlGspδβtrΔGαΔsδγGonGσmplσβσtTsolvδntGmoγδlG
ΔnγGδnπΔnβδGsΔmplσnμGtδβπnσquδUG2016SGY]SGWXbYWX 1

1034 klαumσnGOl‘kPGkγsorptσonGovδrGqrΔpπδnδGσnGkquδousGonvσronmδntdGsnκluδnβδGoκGyrσδntΔtσonSG
kγsorptσonGzrotoβolSGΔnγG‘olvδntG’rδΔtmδntUG2016SGZYSGXa[YT]] 43

1033 ‘olutσonT‘tΔtδG‘truβturδGΔnγGkκκσnσtσδsGoκGmyβloγδxtrσndpδntΔnylGmomplδxδsGαyGxuβlδΔrGwΔμnδtσβG
}δsonΔnβδG‘pδβtrosβopyGΔnγGwolδβulΔrGnynΔmσβsG‘σmulΔtσonUG2016SGXYWSGY[YZTZZ 6

1032 ’πrδδTγσmδnsσonΔlGπomoloμyGmoγδlGoκGqlβxkβT’”GμlyβosyltrΔnsκδrΔsδUG2016SGY_SGa]aTaaX 3

1031 kGsystδmΔtσβGmolδβulΔrGγynΔmσβsGΔpproΔβπGtoGtπδGstuγyGoκGpδptσγδGuδΔpXTxrκYGprotδσnTprotδσnG
σntδrΔβtσonGσnπσασtorsGΔnγGσtsGΔpplσβΔtσonGtoGp_YGpδptσγδsUG2016SGXYSGXZabTba 26

1030 ‘truβturδâ��ΔβtσvσtyGrδlΔtσonsπσpGΔnγGασnγσnμGmoγδGstuγσδsGκorGΔGsδrσδsGoκGγσkδtoTΔβσγsGΔsGrs”G
σntδμrΔsδGσnπσασtorsGαyGZnT{‘k}SGmolδβulΔrGγoβkσnμGΔnγGmolδβulΔrGγynΔmσβsGsσmulΔtσonsUG2016SG_SGYa]c[TYa_W_6

1029 wolδβulΔrGγynΔmσβsGsσmulΔtσonsGoκGασoloμσβΔlGmδmαrΔnδsGΔnγGmδmαrΔnδGprotδσnsGusσnμGδnπΔnβδγG
βonκormΔtσonΔlGsΔmplσnμGΔlμorσtπmsUG2016SGXb]bSGX_Z]T]X 88

1028 wolδβulΔrGmoγδlσnμGstuγyGonGtπδGγruμGrδsσstΔnβδGmδβπΔnσsmGoκGx‘]lGpolymδrΔsδGtoG’wm_[aW]]UG
2016SGc[SGX[aT]b 4

1027 wδβπΔnσsmGoκGryγrotropσβGkβtσonGoκGryγrotropδG‘oγσumGmumδnδG‘ulκonΔtδGonGtπδG‘oluασlσtyGoκG
nσTtTlutylTwδtπΔnδdGkGwolδβulΔrGnynΔmσβsG‘σmulΔtσonG‘tuγyUG2016SGXYWSGXaZTbZ 29

1026 wolδβulΔrGsσmulΔtσonGstuγσδsGonGtπδGασnγσnμGsδlδβtσvσtyGoκGYTΔnσlσnoT[TOtπσΔzolT]TylPTpyrσmσγσnδsGσnG
βomplδxδsGwσtπGmnuYGΔnγGmnuaUG2016SGXYSGX[]T_X 21

1025 wolδβulΔrGnynΔmσβsdGxδwGprontσδrGσnGzδrsonΔlσzδγGwδγσβσnδUG2016SGXWYSGXbXTYY[ 76

1024 snsσμπtGσntoGασnγσnμGmoγδsGoκGp]ZGΔnγGσnπσασtorsGtoGwnwYGαΔsδγGonGmolδβulΔrGγynΔmσβGsσmulΔtσonsG
ΔnγGprσnβσpΔlGβomponδntGΔnΔlysσsUG2016SGXX[SGXYbTX[W 2

1023 ‘truβturΔlGΔnγGδnδrμδtσβGrδquσrδmδntsGκorGΔGsδβonγGασnγσnμGsσtδGΔtGtπδGγσmδrσβG˛†TlΔβtoμloαulσnG
σntδrκΔβδUG2016SGZ[SGXbb[TcWY 7
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1022 snvδstσμΔtσonGoκGtπδGγynΔmσβsGoκGtπδGvσrΔlGσmmδγσΔtδTδΔrlyGprotδσnGXGσnGγσκκδrδntGβonκormΔtσonsGΔnγG
olσμomδrσzΔtσonGstΔtδsUG2016SGZ[SGXWYcT[X 3

1021 nδsσμnGoκGΔGprotδσnGtΔμGΔnγGκluoroμδnσβGproαδGwσtπGmoγulΔrGstruβturδGκorGlσvδTβδllGσmΔμσnμGoκG
σntrΔβδllulΔrGprotδσnsUG2016SGaSGZWbTZX[ 17

1020 snπσασtoryGδκκδβtsGΔnγGoxσγΔtσonGoκG_TmδtπylβoumΔrσnSGaTmδtπylβoumΔrσnGΔnγGaTκormylβoumΔrσnGvσΔG
πumΔnGmYzYk_GΔnγGσtsGmousδGΔnγGpσμGortπoloμousGδnzymδsUG2016SG[_SGX[TY[ 11

1019 rumΔnGmσβrotuαulδGΔκκσnσtyTrδμulΔtσnμGkσnΔsδG[GσsGstΔαlδGΔtGδxtrδmδsGoκGprUG2016SGZ[SGXY[XT]X 14

1018 nynΔmσβΔlGstuγySGπyγroμδnGαonγGΔnΔlysσsSGΔnγGβonstΔntGprGsσmulΔtσonsGoκGtπδGαδtΔGβΔrαonσβG
ΔnπyγrΔsδGoκGwδtπΔnoαΔβtδrσumGtπδrmoΔutotropπσβumUG2016SGZ[SGY]cTaX 3

1017 ’πδGrolδGoκGtπδGΔβσγσβGγomΔσnGoκG˛–TsynuβlδσnGσnGΔmyloσγGκσαrσlGκormΔtσondGΔGmolδβulΔrGγynΔmσβsGstuγyUG
2016SGZ[SGZa_TbZ 16

1016 nσΔαδtδsGmδllσtusGβΔusδγGαyGmutΔtσonsGσnGπumΔnGσnsulσndGΔnΔlysσsGoκGσmpΔσrδγGrδβδptorGασnγσnμGoκG
σnsulσnsG–ΔkΔyΔmΔSGvosGknμδlδsGΔnγGmπσβΔμoGusσnμGpπΔrmΔβoσnκormΔtσβsUG2017SGZ]SGaY[TaZa 9

1015 oκκδβtGoκG‘olvδntG–ΔtδrGwolδβulδsGonGrumΔnG‘δrumGklαumσnGmomplδxTnoβkδγGzΔβlσtΔxδlGαyG
wwTzl‘kGwδtπoγUG2017SGcSGYW]TYXZ 2

1014 momputΔtσonΔlGstuγyGonGtπδGγruμGrδsσstΔnβδGmδβπΔnσsmGoκGrm”Gx‘ZGprotδΔsδGtoGlw‘T_W]ZZcUG2017
SG_[SGX]ZTX_[ 2

1013 wultσTstδpGvσrtuΔlGsβrδδnσnμGtoGγδvδlopGsδlδβtσvδGnY}uXkGσnπσασtorsUG2017SGaYSGYYcTYZc 7

1012 ’δmpδrΔturδTsnγuβδγGwσsκolγσnμGσnGzrσonGzrotδσndGovσγδnβδGoκGwultσplδGzΔrtσΔllyGnσsorγδrδγG‘tΔtδsG
‘tΔασlσzδγGαyGxonTxΔtσvδGryγroμδnGlonγsUG2017SG]_SGbZZTb[[ 16

1011 pluβtuΔtσonGmΔtβπσnμGΔpproΔβπGκorGδlΔstσβGnδtworkGmoγδlGΔnγGstruβturδTαΔsδγGmoγδlGoκG
ασomΔβromolδβulδsUG2017SGXYbSGXWWTXXY 4

1010 zroασnμGtπδGkβσγTsnγuβδγGzΔβkσnμG‘truβturδGmπΔnμδsGoκGtπδGwoltδnGqloαulδGnomΔσnsGoκGΔGzrotδσnG
nδΔrGoquσlσαrσumG“nκolγσnμUG2017SGbSG[aWT[aa 27

1009 wΔβroβyβlσzδγGoxtδnγδγGzδptσγδsdGsnπσασtσnμGtπδG‘uαstrΔtδT}δβoμnσtσonGnomΔσnGoκG’ΔnkyrΔsδUG2017SG
XZcSGYY[]TYY]_ 44

1008 mσ}xΔsδsdGxovδlGpδptσγδTolσμonuβlδotσγδGασoβonjuμΔtδsGtπΔtGsσlδnβδGmσ}TYXGσnGlympπosΔrβomΔG
βδllsUG2017SGXYYSGX_ZTXab 27

1007 wolδβulΔrGrδβoμnσtσonGαδtwδδnGpΔnβrδΔtσβGlσpΔsδGΔnγGnΔturΔlGΔnγGsyntπδtσβGσnπσασtorsUG2017SGcbSGb]]Tb_b 14

1006
zrσnβδton_’sq}o‘‘GYUWdGrσμπGrδκσnδmδntGβonsσstδnβyGΔnγGnδtGμΔσnsGtπrouμπGsupportGvδβtorG
mΔβπσnδsGΔnγGmolδβulΔrGγynΔmσβsGσnGγouαlδTαlσnγGprδγσβtσonsGγurσnμGtπδGmk‘zXXGδxpδrσmδntUG
Proteins: Structure, Function and BioinformaticsSG2017SGb]SGXWabTXWcb

4.2 12

1005 mompΔrσsonGoκGsmplσβσtGΔnγGoxplσβσtG‘olvδntGwoγδlsGκorGtπδGmΔlβulΔtσonGoκG‘olvΔtσonGprδδGonδrμyGσnG
yrμΔnσβG‘olvδntsUG2017SGXZSGXWZ[TXW[Z 96
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1004 vδκtGorG}σμπtdGrowGnoδsGkmσnoGkβσγGmπσrΔlσtyGkκκδβtGtπδGrΔnγδγnδssGoκGxΔnostruβturδsG
‘δlκTkssδmαlδγGκromG‘πortGkmpπσpπσlσβGzδptσγδsiUG2017SGXZcSG[Xb]T[Xc[ 88

1003 vossGoκGtumorGsupprδssorGunw_kGΔmplσκσδsGz}mYTrδμulΔtδγGtrΔnsβrσptσonΔlGrδprδssσonGσnGαlΔγγδrG
βΔnβδrGΔnγGβΔnGαδGtΔrμδtδγGtπrouμπGσnπσασtσonGoκGoZrYUG2017SGcSG 114

1002 knβπornoβkGκorGllσnγGplδxσαlδGnoβkσnμGoκGzδptσγδsGtoGzrotδσnsUG2017SGX]_XSGc]TXWb 1

1001 wolδβulΔrGmδβπΔnσsmGoκGtπδGsδlδβtσvσtyGαδtwδδnGlkppVkz}svGΔnγGtπδσrGrδβδptorsGαyGmolδβulΔrG
sσmulΔtσonsUG2017SG[ZSG]cWT]cb 1

1000 oκκσβσδntGμΔussσΔnGγδnsσtyGκormulΔtσonGoκGvolumδGΔnγGsurκΔβδGΔrδΔsGoκGmΔβromolδβulδsGonGμrΔpπσβΔlG
proβδssσnμGunσtsUG2017SGZbSGa[WTa]Y 8

999 wolδβulΔrGnynΔmσβsG‘tuγσδsGonGtπδGonzΔlutΔmσγδG}δsσstΔnβδGwδβπΔnσsmsGsnγuβδγGαyGknγroμδnG
}δβδptorGwutΔtσonsUG2017SGXXbSGYacYTYbWX 25

998 ‘mΔllGwolδβulδsGonμΔμδGrotG‘potsGtπrouμπGmoopδrΔtσvδGlσnγσnμG’oGsnπσασtGΔG’σμπtGzrotδσnTzrotδσnG
sntδrΔβtσonUG2017SG]_SGXa_bTXab[ 14

997
“nγδrstΔnγσnμGtπδGmσβrosβopσβGασnγσnμGmδβπΔnσsmGoκGπyγroxylΔtδγGΔnγGsulκΔtδγGpolyαromσnΔtδγG
γσpπδnylGδtπδrsGwσtπGtrΔnstπyrδtσnGαyGmolδβulΔrGγoβkσnμSGmolδβulΔrGγynΔmσβsGsσmulΔtσonsGΔnγG
ασnγσnμGκrδδGδnδrμyGβΔlβulΔtσonsUG2017SGXZSGaZ_Ta[c

14

996 wolδβulΔrGγynΔmσβsGsσmulΔtσonsGonGnδtworksGoκGπδpΔrσnGΔnγGβollΔμδnUGProteins: Structure, Function 
and BioinformaticsSG2017SGb]SGXXXcTXXZW 4.2 14

995 ‘truβturδSGδlδβtroβΔtΔlysσsGΔnγGγynΔmσβsGoκGσmmoασlσzδγGβytoβπromδGzββrGΔnγGσtsGmσβropδroxσγΔsδUG
2017SGXcSGbcWbTbcXb 9

994 ’rΔnsκormσnμGtπδGonδrμyGvΔnγsβΔpδGoκGΔGmoσlδγTmoσlGzδptσγδGvσΔGzoσntGwutΔtσonsUG2017SGXZSGX[_bTX[aa 12

993 wolδβulΔrGγynΔmσβsGσnvδstσμΔtσonsGoκGmδmαrΔnδTαounγGmYzYmXcGpolymorpπσsmsGrδvδΔlGγσstσnβtG
mδβπΔnσsmsGκorGpδrσpπδrΔlGvΔrσΔntsGαyGlonμTrΔnμδGδκκδβtsGonGtπδGδnzymΔtσβGΔβtσvσtyUG2017SGXZSGXWaWTXWac 2

992 sntδrΔβtσonGontropyGκorGmomputΔtσonΔlGklΔnσnδG‘βΔnnσnμUG2017SG]aSGXXXYTXXYY 55

991 ’πδG’δtrΔmδrσβGzlΔntGvδβtσnGlΔnvδβGxδutrΔlσzδsGrs”GtπrouμπGlσγδntΔtδGlσnγσnμGtoG‘pδβσκσβG”σrΔlG
qlyβΔnsUG2017SGY]SGaaZTabYUδ] 28

990 kαsolutδGlσnγσnμGprδδGonδrμσδsGαδtwδδnG’[GvysozymδGΔnγGX[XG‘mΔllGwolδβulδsdGmΔlβulΔtσonsGlΔsδγG
onGwultσplδG}σμσγG}δβδptorGmonκσμurΔtσonsUG2017SGXZSGYcZWTYc[[ 25

989 smpΔβtGoκGwutΔtσonsGΔtGmT’δrmσnusGonG‘truβturδsGΔnγGnynΔmσβsGoκGk˛†[WGΔnγGk˛†[YdGkGwolδβulΔrG
‘σmulΔtσonG‘tuγyUG2017SGXYXSG[Z[XT[Z][ 14

988 }δvδΔlσnμGσnπσασtσonGγσκκδrδnβδGαδtwδδnGzpsTYGδnΔntσomδrsGΔμΔσnstG‘o’naGαyGmolδβulΔrGγynΔmσβsG
sσmulΔtσonsSGασnγσnμGκrδδGδnδrμyGβΔlβulΔtσonsGΔnγGunασnγσnμGpΔtπwΔyGΔnΔlysσsUG2017SGaSG[_][a 16

987 ktomσstσβGnonTΔγσΔαΔtσβGγynΔmσβsGoκGtπδGvrYGβomplδxGwσtπGΔGqz“TΔββδlδrΔtδγGΔαGσnσtσoGδxβσtonG
moγδlUG2017SGXcSGX[cY[TX[cZ_ 48
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986 lσnγσnμGoκGtπδGΔntσβΔnβδrGγruμGlsTY]Z_GtoGπumΔnGsδrumGΔlαumσnUGkGspδβtrosβopσβGΔnγGtπδorδtσβΔlG
stuγyUG2017SGXaYSGaaTba 8

985 “nγδrstΔnγσnμGtπδGrδlΔtσvδGΔκκσnσtyGΔnγGspδβσκσβσtyGoκGtπδGsuαstrΔtδGασnγσnμGsσtδGoκGprotδσnGkσnΔsδGlG
κorGsuαstrΔtδTmσmδtσβGσnπσασtorsUG2017SG[ZSGX[]cTX[aX

984 yvδrTnδstΔασlσzΔtσonGoκGzrotδσnTzrotδσnGsntδrΔβtσonGσnGqδnδrΔlσzδγGlornGwoγδlGΔnγG“tσlσtyGoκGonδrμyG
nδnsσtyGsntδμrΔtσonGmutoκκUG2017SGXYXSG[__cT[_aa 7

983 }olδGoκGxTμlyβosylΔtσonGσnGoqp}GδβtoγomΔσnGlσμΔnγGασnγσnμUGProteins: Structure, Function and 
BioinformaticsSG2017SGb]SGX]YcTX][c 4.2 33

982 oxplorσnμGασomolδβulΔrGδnδrμyGlΔnγsβΔpδsUG2017SG]ZSG_ca[T_cbb 48

981 ’ΔnγδmG’δtrΔπyγroσsoquσnolσnδT[TβΔrαoxylσβGkβσγV˛†TklΔnσnδGΔsGΔGxδwGmonstruβtGkαlδG’oGsnγuβδGΔG
plδxσαlδG’urnUG2017SGYZSGXWbYYTXWbZX 15

980 zroασnμGπδlσβΔlGtrΔnsσtσonsGσnGΔGnxkGγuplδxUG2016SGXcSGbabTbcY 18

979 snGsσlσβoGstuγσδsGoκGtπδGδΔrlyGstΔμδsGoκGΔμμrδμΔtσonGoκGkOαδtΔG_{[Y}PGpδptσγδsUG2017SGXYcSGbccTcWc 3

978 momputΔtσonΔlGΔnγGoxpδrσmδntΔlGovΔluΔtσonGoκGnδsσμnδγG˛†TmΔpGrΔσrpσnsG“sσnμGwolδβulΔrG
‘σmulΔtσonsGΔnγGuσnδtσβGxδtworkGwoγδlsUG2017SG]aSGX_WcTX_YW 6

977 oxpδrσmδntΔlGΔnγGβomputΔtσonΔlGσnsσμπtsGonGtπδGrδβoμnσtσonGmδβπΔnσsmGαδtwδδnGtπδGδstroμδnG
rδβδptorG˛–GwσtπGασspπδnolGβompounγsUG2017SGcXSGZbcaTZcXY 29

976 nσrδβtGκolγσnμGsσmulΔtσonGoκGπδlσβΔlGprotδσnsGusσnμGΔnGδκκδβtσvδGpolΔrσzΔαlδGαonγGκorβδGκσδlγUG2017SG
XcSGX]YaZTX]Yb[ 11

975 nruμG}δsσstΔnβδGwδβπΔnσsmGoκGvXWpSGvXWpVxbb‘GΔnγGvcWwGmutΔtσonsGσnGm}pWX_koGrs”TXGprotδΔsδdG
wolδβulΔrGγynΔmσβsGsσmulΔtσonsGΔnγGασnγσnμGκrδδGδnδrμyGβΔlβulΔtσonsUG2017SGa]SGZcWT[WY 8

974 zroασnμGtπδGγσspΔrΔtδGδκκδβtsGoκGΔrμσnσnδGΔnγGlysσnδGrδsσγuδsGonGΔntσmσβroασΔlGpδptσγδVασlΔyδrG
ΔssoβσΔtσonUG2017SGXb]cSGXc[XTXc]W 18

973 sntδrnΔlGΔαstrΔβtσonGoκGγynδmσβσnGkdGknGwnGΔpproΔβπUG2017SGa[SGY]XTY_[ 4

972 ‘truβturδTαΔsδγGprδγσβtσonGoκG–ntGασnγσnμGΔκκσnσtσδsGκorGprσzzlδγTtypδGβystδσnδTrσβπGγomΔσnsUG2017SG
YcYSGXXYXbTXXYYc 21

971 kssδssσnμGprotδσnTlσμΔnγGασnγσnμGmoγδsGwσtπGβomputΔtσonΔlGtoolsdGtπδGβΔsδGoκGzno[lUG2017SGZXSG]_ZT]a] 0
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qrΔnγGmπΔllδnμδGYUG2018SGZYSGY]XTY_[ 17

817 sntδrΔβtσonGδntropyGκorGβomputΔtσonΔlGΔlΔnσnδGsβΔnnσnμGσnGprotδσnâ��protδσnGασnγσnμUG2018SGbSGδXZ[Y 34

816 zrδγσβtσnμGtπδGΔκκσnσtyGoκGpΔrnδsoσγG G}δβδptorGlσμΔnγsGtπrouμπGΔGπσδrΔrβπσβΔlGrΔnkσnμGprotoβoldGΔG
nZ}GqrΔnγGmπΔllδnμδGYGβΔsδGstuγyUG2018SGZYSGYZXTYZb 5

815 snvδstσμΔtσonGonGtπδGασnγσnμGmδβπΔnσsmGoκGlorΔtσnσαGwσtπGtπδGβTrosGonβoμδnδGXGO}y‘XPGrδβδptorG
tyrosσnδGkσnΔsδGvσΔGmolδβulΔrGγynΔmσβsGsσmulΔtσonGΔnγGασnγσnμGκrδδGδnδrμyGβΔlβulΔtσonsUG2018SGZ_SGZXW_TZXXZ 5

814 oxplorσnμGtπδGσntδrmolδβulΔrGσntδrΔβtσonsGΔβtσnμGσnGsolvδntTmoγσκσδγGwoumGαyGwolδβulΔrGnynΔmσβsG
ΔnγGxw}dG’πδGδκκδβtGoκGnTαutΔnolGonGtπδGsδpΔrΔtσonGoκGγσβloκδnΔβGΔnγGσtsGσmpurσtσδsUG2018SGX[cSGY[cTY]a 5

813 wolδβulΔrGwoγδlσnμGoκGwultσγruμGzropδrtσδsGoκG}δsσstΔnβδGxoγulΔtσonGnσvσsσonGO}xnPG’rΔnsportδrsUG
2018SGXaWWSGXacTYXc 2

812 zδptσγδGmoγulΔtorsGoκG}ΔβXV’σΔmXGprotδσnTprotδσnGσntδrΔβtσondGknGΔltδrnΔtσvδGΔpproΔβπGκorG
βΔrγσovΔsβulΔrGγσsδΔsδsUG2017SGXXWSGδYZWbc 16

811 ’πδGunσquδGπσstσγσnδGσnGy‘mzGsuαunσtGoκGpTk’zGsyntπΔsδGmδγσΔtδsGσnπσασtσonGoκGtπδGpδrmδΔασlσtyG
trΔnsσtσonGporδGαyGΔβσγσβGprUG2018SGXcSGY]aTY_b 60

810 nσsβovδrySGoptσmσzΔtσonGΔnγGασoloμσβΔlGδvΔluΔtσonGκorGnovδlGβTwδtGkσnΔsδGσnπσασtorsUG2018SGX[ZSG[cXT]WY 25

809 zδrκormΔnβδGoκGmultσplδGγoβkσnμGΔnγGrδκσnδmδntGmδtπoγsGσnGtπδGposδGprδγσβtσonGnZ}GprospδβtσvδG
qrΔnγGmπΔllδnμδGYWX_UG2018SGZYSGXXZTXYa 5

808
kGβomασnδγGvΔrσΔαlδGtδmpδrΔturδG_WW´ wrzGxw}VwnGstuγyGoκGtπδGβΔlβσumGrδlδΔsδGΔμδntGβyβlσβG
ΔγδnosσnδGγσpπospπΔtδGrσαosδGOβknz}PdG‘truβturδSGβonκormΔtσonΔlGΔnΔlysσsSGΔnγGtπδrmoγynΔmσβsGoκG
tπδGβonκormΔtσonΔlGδquσlσαrσΔUG2018SG[]]SGaXTbW

1

807 –ΔtδrGmoγδlsGκorGασomolδβulΔrGsσmulΔtσonsUG2018SGbSGδXZ[a 84
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806 momputΔtσonΔlGβπΔrΔβtδrσzΔtσonGoκGtπδGsδlδβtσvδGσnπσασtσonGoκGπumΔnGnorδpσnδpπrσnδGΔnγGsδrotonσnG
trΔnsportδrsGαyGΔnGδsβσtΔloprΔmGsβΔκκolγUG2018SGYWSGYc]XZTYc]Ya 27

805 nδβσpπδrσnμGΔnγGδnμσnδδrσnμGβπromoγomΔσnTmδtπyllysσnδGpδptσγδGrδβoμnσtσonUG2018SG[SGδΔΔuX[[a 8

804 }δβovδryGoκGzrotδσnGpolγσnμGpunnδlsGκromG‘σnμlδTwolδβulδG’σmδG‘δrσδsGαyGnδlΔyGomαδγγσnμsGΔnγG
wΔnσκolγGvδΔrnσnμUG2018SGXYYSGXXcZXTXXc]Y 6

803 ‘yntπδsσsGΔnγGlσoloμσβΔlGovΔluΔtσonGoκGxovδlG’rσplδTwoγσκσδγGmolβπσβσnδGnδrσvΔtσvδsGΔsGzotδntG
’uαulσnT’ΔrμδtσnμGkntσβΔnβδrGkμδntsUG2018SGaSG 17

802 zrδγσβtσonGoκGqluxYlTm’VnkzuXGsntδrΔβtσonGαyGzrotδσnizδptσγδGnoβkσnμGΔnγGwolδβulΔrGnynΔmσβsG
‘σmulΔtσonUG2018SGYZSG 9

801 wontδGmΔrloG’δβπnσquδsGκorGnruμGnδsσμndG’πδG‘uββδssGmΔsδGoκGzovoUG2018SGbaTXWZ 9

800 u}Δs[lTzno_˛·GβomplδxGstΔασlσzΔtσonGαyGsmΔllGmolδβulδsGoαtΔσnδγGαyGvσrtuΔlGsβrδδnσnμGΔκκδβtsG}ΔsG
sσμnΔlσnμGσnGpΔnβrδΔtσβGβΔnβδrUG2018SGXbSGXYcc 10

799 xΔnorσααonsGsδlκTΔssδmαlδγGκromGsπortGpδptσγδsGγδmonstrΔtδGtπδGκormΔtσonGoκGpolΔrGzσppδrsG
αδtwδδnG˛†TsπδδtsUG2018SGcSG]XXb 56

798 ktomσstσβGknΔlysσsGoκG’oxxGΔnγG’oxsGmomplδxG“nασnγσnμGwδβπΔnσsmUG2018SGXcSG 9

797 ‘truβturΔlGαΔsσsSGstoσβπσomδtrySGΔnγGtπδrmoγynΔmσβsGoκGασnγσnμGoκGtπδGβπδmokσnδsGumGΔnγGwszYGtoG
tπδGμlyβosΔmσnoμlyβΔnGπδpΔrσnUG2018SGYcZSGXabXaTXabYb 18

796 knΔlysσsGoκGtπδG“αGtoG“αTm}G’rΔnsσtσonGσnG“ασquσtσnUG2018SG]aSG_XbWT_Xb_ 5

795 mπoσβδGoκGkγΔptσvδG‘ΔmplσnμG‘trΔtδμyGsmpΔβtsG‘tΔtδGnσsβovδrySG’rΔnsσtσonGzroαΔασlσtσδsSGΔnγGtπδG
kppΔrδntGwδβπΔnσsmGoκGmonκormΔtσonΔlGmπΔnμδsUG2018SGX[SG][]cT][a] 32

794 rowGpπospπorylΔtσonGσnκluδnβδsGoXGsuαunσtGpyruvΔtδGγδπyγroμδnΔsδdGkGβomputΔtσonΔlGstuγyUG2018SG
bSGX[_bZ 5

793 nσκκδrδntσΔlGlσoloμσβΔlGkβtσonSGmorδμulΔtorGsntδrΔβtσonsSGΔnγGwolδβulΔrGnynΔmσβGknΔlysσsGoκG
lσspπδnolGkGOlzkPSGlzkpSGΔnγGlz‘GvσμΔnγTo}˛–GmomplδxδsUG2018SGXY_SGWXaWXY 51

792 pΔstGzΔσrwσsδGkpproxσmΔtσonGoκG‘olvδntGkββδssσαlδG‘urκΔβδGkrδΔGκorGsmplσβσtG‘olvδntG‘σmulΔtσonsGoκG
zrotδσnsGonGmz“sGΔnγGqz“sUG2018SGX[SG]acaT]bX[ 16

791 ’πδGsmΔllGorμΔnσβGmolδβulδGmXcGασnγsGΔnγGstrδnμtπδnsGtπδGu}k‘[αTzno˛·GβomplδxGΔnγGσnπσασtsG
μrowtπGoκGβolorδβtΔlGβΔnβδrGβδllsGσnGvσtroGΔnγGσnGvσvoUG2018SGXbSGXW]_ 8

790 ‘σmplδGontropyG’δrmsGκorGonγTzoσntGlσnγσnμGprδδGonδrμyGmΔlβulΔtσonsUG2018SGX[SG_WZ]T_W[c 15

789 ‘truβturΔlGαΔsσsGκorGpotδntGσnπσασtσonGoκGγTΔmσnoGΔβσγGoxσγΔsδGαyGtπσopπδnδGβΔrαoxylσβGΔβσγsUG2018SG
X]cSGYZTZ[ 6
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788 oxplorσnμGtπδGασnγσnμGmδβπΔnσsmsGoκGzno]GwσtπGβπromδno×YSZTüpyrrolTcOYPTonδGαyGtπδorδtσβΔlG
ΔpproΔβπδsUUG2018SGbSGZW[bXTZW[cW 2

787 nσmδrσzΔtσonGmσsΔlσμnmδntGσnGπumΔnGμlutΔmΔtδToxΔloΔβδtΔtδGtrΔnsΔmσnΔsδGvΔrσΔntsGσsGtπδGprσmΔryG
κΔβtorGκorGzvzGrδlδΔsδUG2018SGXZSGδWYWZbbc 2

786 nδβσpπδrσnμGtπδGyγorΔntGlσnγσnμSGkβtσvΔtσonSGΔnγGnσsβrσmσnΔtσonGwδβπΔnσsmGoκGnπδloαpYXGκromG
nΔstΔrusGrδlopπoroσγδsUG2018SGbSGXZ]W_ 2

785 wolδβulΔrGγynΔmσβsGsσmulΔtσonGoκGσntδrlδukσnTYGΔnγGσtsGβomplδxGΔnγGγδtδrmσnΔtσonGoκGtπδGασnγσnμG
κrδδGδnδrμyUG2018SG[[SGX[XXTX[Y] 4

784 nσsβovδryGΔnγGsγδntσκσβΔtσonGoκGzyrΔzolopyrΔmσγσnδGknΔloμsGΔsGxovδlGzotδntGknγroμδnG}δβδptorG
kntΔμonσstsUG2018SGcSGb_[ 3

783 ovσγδnβδGκorGzrδnuβlδΔtδγGpσαrσloμδnδsσsGoκGkβσγTwδγσΔtδγG‘δlκTkssδmαlσnμGylσμopδptσγδsGvσΔG
wolδβulΔrG‘σmulΔtσonGΔnγGpluorδsβδnβδGmorrδlΔtσonG‘pδβtrosβopyUG2018SGZ[SGaZ[_TaZ][ 7

782 mollδβtσvδGvΔrσΔαlδGγσsβovδryGΔnγGδnπΔnβδγGsΔmplσnμGusσnμGΔutoδnβoγδrsdGsnnovΔtσonsGσnGnδtworkG
ΔrβπσtδβturδGΔnγGδrrorGκunβtσonGγδsσμnUG2018SGX[cSGWaYZXY 56

781 onδrμyGvΔnγsβΔpδsGoκGwσnσTnumααδllGnxkGyβtΔnuβlδotσγδsUG2018SGX[SGZbaWTZba_ 4

780 ovolvδγGwσnσmΔlGprustrΔtσonGσnGwultσκunβtσonΔlGlσomolδβulδsUG2018SGXYYSGXWcbcTXWcc] 13

779 oluβσγΔtσnμGtπδGσnπσασtσonGoκGpδptσγoμlyβΔnGασosyntπδsσsGσnG‘tΔpπyloβoββusGΔurδusGαyGΔlαoβyβlσnδSGΔG
mΔβrolΔβtonδGσsolΔtδγGκromG‘trδptomyβδsGmΔσzδusUG2018SGY_SGZ[]ZTZ[_W 7

778 morrδlΔtσnμGσntδrκΔβσΔlGwΔtδrGγynΔmσβsGwσtπGprotδσnTprotδσnGσntδrΔβtσonGσnGβomplδxGoκGqnpT]GΔnγG
lwz}sGrδβδptorsUG2018SGY[WSG]WT_Y 3

777 ‘tuγyGoκGtπδGmolδβulΔrGmδβπΔnσsmGoκGσntδrlδukσnTYGmutδσnGnXWGασnγσnμGtoGsvTYGrδβδptorsGαyG
molδβulΔrGsσmulΔtσonsUG2018SG[[SGcaZTcbW

776 ’πδGδκκδβtsGoκGσmplσβσtGmoγδlσnμGoκGnonpolΔrGsolvΔtσonGonGprotδσnGκolγσnμGsσmulΔtσonsUG2018SGYWSGXb[XWTXb[Xc 3

775 ’πδGβonκormΔtσonGoκGtπδGπσstonδGrZGtΔσlGσnπσασtsGΔssoβσΔtσonGoκGtπδGlz’pGzrnGκσnμδrGwσtπGtπδG
nuβlδosomδUG2018SGaSG 57

774 ‘yntπδsσsGΔnγGασoloμσβΔlGpropδrtσδsGoκGΔrylGmδtπylGsulκonδsUG2018SGY_SG[XXZT[XY_ 7

773 knΔlysσsGoκGwowyXGlσnγσnμG‘pδβσκσβσtyGκorGorαlYG“sσnμGpluorδsβδnβδGzolΔrσzΔtσonGΔnγGwolδβulΔrG
nynΔmσβsG‘σmulΔtσonsUG2018SG]aSG]X_cT]XbX 4

772 olδβtrostΔtσβGβontrolGoκGβΔlβσnδurσnNsGσntrσnsσβΔllyTγσsorγδrδγGrδμulΔtoryGγomΔσnGασnγσnμGtoG
βΔlmoγulσnUG2018SGXb_YSGY_]XTY_]c 4

771 nδκσnσnμGtπδG‘pδβσκσβσtyGoκGmΔrαoπyγrΔtδTzrotδσnGsntδrΔβtσonsGαyG{uΔntσκyσnμGpunβtσonΔlGqroupG
montrσαutσonsUG2018SG]bSGXbbcTXcWX 12
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770
kssδssσnμGtπδGzδrκormΔnβδGoκGwwVzl‘kSGwwVql‘kSGΔnγG{wTwwVql‘kGkpproΔβπδsGonG
zrotδσnVmΔrαoπyγrΔtδGmomplδxδsdGoκκδβtGoκGsmplσβσtG‘olvδntGwoγδlsSG{wGwδtπoγsSGΔnγGontropσβG
montrσαutσonsUG2018SGXYYSGbXXZTbXYX

35

769 smprovσnμGnoβkσnμGzδrκormΔnβδG“sσnμGxδμΔtσvδGsmΔμδTlΔsδγG}δsβorσnμUG2018SGcSGY_W 16

768 zusπσnμGtπδGvσmσtsGoκGmomputΔtσonΔlG‘truβturδTlΔsδγGnruμGnδsσμnGwσtπGΔGmryoTowG‘truβturδdG’πδG
mΔGmπΔnnδlG˛–Y˛·TXG‘uαunσtGΔsGΔG’δstGmΔsδUG2018SG]bSGXaWaTXaX] 14

767 snvδstσμΔtσnμGtπδGrolδGoκGnonTβovΔlδntGσntδrΔβtσonsGσnGβonκormΔtσonGΔnγGΔssδmαlyGoκGtrσΔzσnδTαΔsδγG
sδquδnβδTγδκσnδγGpolymδrsUG2018SGX[cSGWaYZZW 4

766 prδδGonδrμySGontπΔlpyGΔnγGontropyGκromGsmplσβσtG‘olvδntGonγTzoσntG‘σmulΔtσonsUG2018SG]SGXX 18

765 ‘truβturδGΔnγGδnδrμyGαΔsδγGquΔntσtΔtσvδGmσssδnsδGvΔrσΔntGδκκδβtGΔnΔlysσsGprovσγδsGσnsσμπtsGσntoG
γruμGrδsσstΔnβδGmδβπΔnσsmsGoκGΔnΔplΔstσβGlympπomΔGkσnΔsδGmutΔtσonsUG2018SGbSGXW__[ 8

764 oxplσβσtGσonsVσmplσβσtGwΔtδrGμδnδrΔlσzδγGlornGmoγδlGκorGnuβlδσβGΔβσγsUG2018SGX[bSGXc]XWX 3

763
snsσμπtsGσntoGtπδGwolδβulΔrGwδβπΔnσsmsGoκGklzπδσmδrNsGΔnγGzΔrkσnsonNsGnσsδΔsδsGwσtπGwolδβulΔrG
‘σmulΔtσonsdG“nγδrstΔnγσnμGtπδG}olδsGoκGkrtσκσβσΔlGΔnγGzΔtπoloμσβΔlGwσssδnsδGwutΔtσonsGσnG
sntrσnsσβΔllyGnσsorγδrδγGzrotδσnsG}δlΔtδγGtoGzΔtπoloμyUG2018SGXcSG

37

762 kGxovδlGsntδrΔβtσonGlδtwδδnGtπδG’v}aGΔnγGΔGmolβπσβσnδGnδrσvΔtσvδG}δvδΔlδγG’πrouμπGΔG
momputΔtσonΔlGΔnγGoxpδrσmδntΔlG‘tuγyUG2018SGXXSG 1

761 nynΔmσβsGrδvδlΔtσonGoκGβonκormΔtσonΔlGβπΔnμδsGΔnγGασnγσnμGmoγδsGoκGπδΔtGsπoβkGprotδσnGcWG
σnγuβδγGαyGσnπσασtorGΔssoβσΔtσonsUUG2018SGbSGY][]_TY][_a 8

760 lσnγσnμGmδβπΔnσsmGoκGkσnΔsδGσnπσασtorsGtoGoqp}GΔnγG’acWwSGvb]b}GΔnγGvb]b}V’acWwGmutΔntsG
tπrouμπGstruβturΔlGΔnγGδnδrμδtσβGΔnΔlysσsUG2018SGXXbSGXc[bTXc_Y 14

759 romoloμousGvympπoTopσtπδlσΔlGuΔzΔlTtypδGsnπσασtorGnomΔσnsGnδlΔyGllooγGmoΔμulΔtσonGαyGsnπσασtσnμG
pΔβtorG GΔnγG sGwσtπGnσκκδrδntσΔlG‘pδβσκσβσtyUG2018SGY_SGXXabTXXb_UδZ 3

758 zrδγσβtσnμGzΔtπwΔysGαδtwδδnGnσstΔntGmonκσμurΔtσonsGκorGlσomolδβulδsUG2018SGX[SG[YaXT[Yab 5

757 ‘σmulΔtδγGΔnγGδxpδrσmδntΔlGκorβδGspδβtrosβopyGoκGlysozymδGonGsσlσβΔUG2018SGYWSGXc]c]TXc_W] 9

756 }δplσβΔTlΔsδγGzrotδσnG‘truβturδG‘ΔmplσnμGwδtπoγsdGmompromσsσnμGαδtwδδnGoxplσβσtGΔnγGsmplσβσtG
‘olvδntsUG2018SGXYYSGaYc]TaZWa 10

755 rδtδroTolσμomδrσβGkmyloσγGkssδmαlyGΔnγGwδβπΔnσsmdGzrσonGprΔμmδntGzrzOXW_TXY_PGmΔtΔlyzδsGtπδG
sslδtGkmyloσγGzolypδptσγδG˛†TrΔσrpσnUG2018SGX[WSGc_b]Tc_c] 17

754 xδwGσnsσμπtsGonGrδpδllδntGrδβoμnσtσonGαyGknopπδlδsGμΔmασΔδGoγorΔntTασnγσnμGprotδσnGXUG2018SGXZSGδWXc[aY[ 6

753 wolδβulΔrGnynΔmσβsG‘σmulΔtσonsG}δvδΔlδγGtπδG}δμulΔtσonGoκGvσμΔnγsGtoGtπδGsntδrΔβtσonsGαδtwδδnG
knγroμδnG}δβδptorGΔnγGstsGmoΔβtσvΔtorUG2018SG]bSGX_]YTX__X 25

(2018-2018)

65



752
rumΔnGtδlomδrΔsδGprotδσndG“nγδrstΔnγσnμGπowGtπδGβΔtΔlytσβGΔβtσvσtyGσsGsupprδssδγGunγδrGsσnμlδG
suαstσtutσonsGoκGsomδGβonsδrvδγGrδsσγuδsUGkGβomputΔtσonΔlGstuγyUGProteins: Structure, Function and 
BioinformaticsSG2018SGb_SGXWYWTXWZ_

4.2 1

751 olδβtrostΔtσβGloβkGσnGtπδGtrΔnsportGβyβlδGoκGtπδGmultσγruμGrδsσstΔnβδGtrΔnsportδrGomroUG2018SGXX]SGoa]WYToa]XX 21

750 oxplorσnμGtπδGsntδrΔβtσonGwδβπΔnσsmGlδtwδδnGmyβlopδptσγδGnmZGΔnγGknγroμδnG}δβδptorG“sσnμG
wolδβulΔrGnynΔmσβsG‘σmulΔtσonsGΔnγGprδδGonδrμyGmΔlβulΔtσonsUG2018SG_SGXXc 5

749 wΔβπσnδGlδΔrnσnμGΔnγGmolδβulΔrGγδsσμnGoκGsδlκTΔssδmαlσnμGTβonjuμΔtδγGolσμopδptσγδsUG2018SG[[SGcZWTc[] 18

748 mrowγσnμG‘tΔασlσzδsGnw‘yT–ΔtδrGryγroμδnTlonγσnμGsntδrΔβtσonsUG2018SGXYYSG]cb[T]ccW 16

747 }δγoxGpotδntσΔlGrδplσβΔGδxβπΔnμδGmolδβulΔrGγynΔmσβsGΔtGβonstΔntGprGσnGkwlo}dGsmplδmδntΔtσonG
ΔnγGvΔlσγΔtσonUG2018SGX[cSGWaYZZb 10

746 rowG}δΔβtσvδGΔrδGnruμμΔαlδGmystδσnδsGσnGzrotδσnGuσnΔsδsiUG2018SG]bSGXcZ]TXc[_ 27

745 monstruβtσnμGΔtomσβGstruβturΔlGmoγδlsGσntoGβryoTowGγδnsσtσδsGusσnμGmolδβulΔrGγynΔmσβsGTGzrosGΔnγG
βonsUG2018SGYW[SGZXcTZYb 6

744 qσrsΔnovGrδwδσμπtσnμGκorGmδtΔγynΔmσβsGsσmulΔtσonsUG2018SGX[cSGWaYZZ] 29

743 }δvδΔlσnμGtπδGΔtomσstσβGγδtΔσlsGαδπσnγGtπδGασnγσnμGoκGlaTXGtoGmnYbGΔnγGm’vkT[dGkGβomprδπδnsσvδG
protδσnTprotδσnGmoγδllσnμGstuγyUG2018SGXb_YSGYa_[TYaab 17

742 oκκσβσδnβyGoκG‘trΔtσκσβΔtσonGκorGonsδmαlδGnoβkσnμG“sσnμG}δγuβδγGonsδmαlδsUG2018SG]bSGXcX]TXcY] 4

741 snκluδnβδGoκGvΔrσousGpΔrΔmδtδrsGσnGtπδGrδplσβΔTδxβπΔnμδGmolδβulΔrGγynΔmσβsGmδtπoγdGxumαδrGoκG
rδplσβΔsSGrδplσβΔTδxβπΔnμδGκrδquδnβySGΔnγGtπδrmostΔtGβouplσnμGtσmδGβonstΔntUG2018SGX]SGX_]TXaY 4

740 woγulΔtσonGoκGpπΔsδGtrΔnsσtσonGoκGtπδrmosδnsσtσvδGlσposomδsGwσtπGlδuβσnδGzσppδrTstruβturδγG
lσpopδptσγδsUG2018SGYWSGX]cX_TX]cY] 2

739 oxplorσnμGtπδGασnγσnμGmδβπΔnσsmsGoκGγσΔmσnopσmδlσβGΔβσγGΔnΔloμsGtoGmδsoTγσΔmσnopσmδlΔtδG
γδπyγroμδnΔsδGαyGmolδβulΔrGmoγδlσnμUG2018SGbZSGXWWTXXX 3

738 snπσασtσnμGmδβπΔnσsmGoκGsmΔllGmolδβulδGtowΔrγGtπδGp]ZTwnwYGσntδrΔβtσondGkGmolδβulΔrGγynΔmσβG
δxplorΔtσonUG2018SGcYSGXa_ZTXaaa 5

737 ’πδGκσrstGγσpδptσγylGpδptσγΔsδGsssGκromGΔGtπδrmopπσlδdG‘truβturΔlGαΔsσsGκorGtπδrmΔlGstΔασlσtyGΔnγG
rδγuβδγGΔβtσvσtyUG2018SGXZSGδWXcY[bb 4

736 vσμΔnγTσnγuβδγGpδrturαΔtσonGoκGtπδGrspTY˛–dk}x’GγσmδrGγynΔmσβsUG2018SGX[SGδXWW_WYX 14

735 ‘truβturΔlGΔnγGασoβπδmσβΔlGβπΔrΔβtδrσzΔtσonGoκGtπδGασurδtGπyγrolΔsδGOlσurPGκromGtπδGβyΔnurσβGΔβσγG
βΔtΔαolσsmGpΔtπwΔyGoκG}πσzoασumGlδμumσnΔsorumGαvUGvσβσΔδGZb[XUG2018SGXZSGδWXcYaZ_ 6
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734 ’πδrmoγynΔmσβsGoκGmonκormΔtσonΔlG’rΔnsσtσonsGσnGΔGnσsorγδrδγGzrotδσnGlΔβkαonδGwoγδlUG2018SG
XX[SGYaccTYbXW 11

733
wolδβulΔrGγynΔmσβsGΔnγGκrδδGδnδrμyGstuγσδsGonGtπδGnrosopπσlΔGmδlΔnoμΔstδrGΔnγGvδptσnotΔrsΔG
γδβδmlσnδΔtΔGδβγysonδGrδβδptorGβomplδxδγGwσtπGΔμonσstsdGwδβπΔnσsmGκorGασnγσnμGΔnγGsδlδβtσvσtyUG
2019SGZaSGY_abTY_c[

1

732
momputΔtσonΔlGσnsσμπtsGσntoGtπδGσntδrΔβtσonGmδβπΔnσsmGoκGtrΔnsβrσptσonGβoκΔβtorGvδstσμσΔlTlσkδG
protδσnG[GασnγσnμGtoG’okGγomΔσnGtrΔnsβrσptσonGκΔβtorG[GαyGmolδβulΔrGγynΔmσβsGsσmulΔtσonGΔnγG
molδβulΔrGmδβπΔnσβsGμδnδrΔlσzδγGlornVsurκΔβδGΔrδΔPGβΔlβulΔtσonUG2019SGZaSGY]ZbTY][]

6

731
oxplorσnμGtπδGγruμGrδsσstΔnβδGmδβπΔnσsmGoκGΔβtσvδGsσtδSGnonTΔβtσvδGsσtδGmutΔtσonsGΔnγGtπδσrG
βoopδrΔtσvδGδκκδβtsGσnGm}pWX_koGrs”TXGprotδΔsδdGmolδβulΔrGγynΔmσβsGsσmulΔtσonsGΔnγGκrδδGδnδrμyG
βΔlβulΔtσonsUG2019SGZaSGY_WbTY_Y_

4

730 qlyβΔnGασnγσnμGΔnγGspδβσκσβσtyGoκGvσrΔlGσnκluδnzΔGnδurΔmσnσγΔsδsGαyGβlΔssσβΔlGmolδβulΔrGγynΔmσβsGΔnγG
rδplσβΔGδxβπΔnμδGmolδβulΔrGγynΔmσβsGsσmulΔtσonsUG2019SGZaSGZZ][TZZ_] 6

729 nγGδvΔluΔtσonGoκGκuβostδrolGκromGΔsGpotδntσΔlGπumΔnGΔβδtylβπolσnδstδrΔsδGσnπσασtorUG2019SGZaSGZY]cTZY_b 13

728 ’πδrmoγynΔmσβsGoκGrδlσxGκormΔtσonGσnGsmΔllGpδptσγδsGoκGvΔryσnμGlδnμtπσnGvΔβuoSGσmplσβσtGsolvδntG
ΔnγGδxplσβσtGsolvδntdGmompΔrσsonGαδtwδδnGkwlo}GκorβδGκσδlγsUG2019SGXbSGXc]WWX] 6

727 wolδβulΔrGwoγδlσnμGoκGkvuGvXXcbpGΔnγVorGqXYWY}GwutΔtσonsGtoGnδtδrmσnδGnσκκδrδntσΔlGmrσzotσnσαG
‘δnsσtσvσtyUG2019SGcSGXXZcW 12

726 oxplorσnμGxovδlGTwyrσstoyltrΔnsκδrΔsδGsnπσασtorsdGkGwolδβulΔrGnynΔmσβsG‘σmulΔtσonGkpproΔβπUG2019SG
[SGXZ_]bTXZ_aW 4

725 qZa”GmutΔtσonGoκGk˛†[YGσnγuβδsGΔGnontoxσβGδllσpsδTlσkδGΔμμrδμΔtδdGknGσnGvσtroGΔnγGσnGsσlσβoGstuγyUG
2019SGXYcSGXW[]XY 1

724 ‘truβturδGαΔsδγGγδsσμnGoκGsδlδβtσvδG‘rzYGσnπσασtorsGαyGnδGnovoGγδsσμnSGsyntπδsσsGΔnγGασoloμσβΔlG
δvΔluΔtσonUG2019SGZZSGa]cTaa[ 7

723 pΔβtorsG‘tΔασlσzσnμG˛†T‘πδδtsGσnGzrotδσnG‘truβturδsGκromGΔG{uΔntumTmπδmσβΔlGzδrspδβtσvδUG2019SGXYZSG_[]ZT_[_X 6

722 ssoκormTspδβσκσβGsnπσασtσonGoκGxTmδtπylTnTΔspΔrtΔtδG}δβδptorsGαyGlσlδG‘ΔltsUG2019SGcSGXWW_b 5

721 momputΔtσonΔlGmδtπoγsGσnGtπδGstuγyGoκGsδlκTδntΔnμlδγGprotδσnsdGΔGβrσtσβΔlGΔpprΔσsΔlUG2019SGZXSG[[ZWWX 9

720 woγδlσnμGtπδGασnγσnμGoκGγσvδrsδGlσμΔnγsGwσtπσnGtπδGkπGrδβδptorGlσμΔnγGασnγσnμGγomΔσnUG2019SGcSGXW_cZ 34

719 ‘yntπδsσsGΔnγGσnGsσlσβoGβπΔrΔβtδrσzΔtσonGoκGΔrtσκσβσΔllyGpπospπorylΔtδγGμlyβosΔmσnoμlyβΔnsUG2019SG
XXcaSG[WXT[X_ 4

718 wδlΔnoμδnσβGσnπσασtoryGδκκδβtsGoκG’rσΔnμulΔrσnGσnGlX_pWGmδlΔnomΔGβδllsSGσnGvσtroGΔnγGmolδβulΔrG
γoβkσnμGstuγσδsUG2019SGYaSGZaYYTZaYb 7

717 prTnδpδnγδntGmonκormΔtσonΔlGmπΔnμδsGnuδGtoGsonσzΔαlδG}δsσγuδsGσnGΔGryγropπoασβGzrotδσnG
sntδrσordG’πδG‘tuγyGoκGvY]uGΔnγGvXY]uG”ΔrσΔntsGoκG‘xΔsδUG2019SGXYZSG]a[YT]a][ 4
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716
snsσμπtsGrδvδΔlδγGαyGtπδGβoTβrystΔlGstruβturδGoκGtπδG‘ΔββπΔromyβδsGβδrδvσsσΔδGπσstσγσnδG
pπospπotrΔnsκδrGprotδσnGYpγXGΔnγGtπδGrδβδσvδrGγomΔσnGoκGσtsGγownstrδΔmGrδsponsδGrδμulΔtorG‘skXUG
2019SGYbSGYWccTYXXX

4

715 polγΔmδrGkrβπσtδβturδsGoκG’rσΔzσnδTlΔsδγG‘δquδnβδTnδκσnδγGzolymδrsGsnvδstσμΔtδγGwσtπGwolδβulΔrG
nynΔmσβsG‘σmulΔtσonsGΔnγGonπΔnβδγG‘ΔmplσnμGwδtπoγsUG2019SGXYZSGcZ_[TcZaa 7

714 uδyGrδsσγuδsGσnG’v}[TwnYGtδtrΔmδrGκormΔtσonGσγδntσκσδγGαyGκrδδGδnδrμyGsσmulΔtσonsUG2019SGX]SGδXWWaYYb 7

713 snβluγσnμGσmplσβσtGsolvΔtσonGσnGtπδGαonγGβΔpΔβσtyGpolΔrσzΔtσonGmoγδlUG2019SGX]XSGXX[XXb 6

712 wolδβulΔrGmδβπΔnσsmGoκGtπδGΔssoβσΔtσonGΔnγGγσssoβσΔtσonGoκGnδltΔrΔsσnGκromGtπδGπδtδroγσmδrσβG
u}Δs[lTzno˛·GβomplδxUG2019SGXXWSGδYZZZZ 1

711 onδrμyGvΔnγsβΔpδsGΔnγGryαrσγσzΔtσonGzΔtπwΔysGκorGnxkGrδxΔmδrGnuplδxδsUG2019SGXWSG_aaXT_aac 7

710 “nγδrstΔnγσnμGoκGtπδGγruμGrδsσstΔnβδGmδβπΔnσsmGoκGπδpΔtσtσsGmGvσrusGx‘ZV[kGtoGpΔrσtΔprδvσrGγuδGtoG
nX_bxVYGmutΔtσonsdGkGmolδβulΔrGγynΔmσβsGsσmulΔtσonGpδrspδβtσvδUG2019SGbZSGXWaX][ 2

709
snsσμπtsGσntoGtπδGsntδrΔβtσonGwδβπΔnσsmsGoκGtπδGzrovσrΔlGsntδμrΔtσonG‘σtδGoκGwolonδyGwurσnδG
vδukδmσΔG”σrusGOzσmPGuσnΔsδsGwσtπGzΔnTzσmGsnπσασtorsGzsw[[aGΔnγGkZnXYWbdGkGwolδβulΔrGnynΔmσβsG
‘σmulΔtσonGΔnγGwwVql‘kGmΔlβulΔtσonG‘tuγyUG2019SGYWSG

7

708 nσrδβtδγGkσnδtσβGtrΔnsσtσonGnδtworkGmoγδlUG2019SGX]XSGX[[XXY 7

707 qz“TkββδlδrΔtδγGsmplδmδntΔtσonGoκGmontσnuousGmonstΔntGprGwolδβulΔrGnynΔmσβsGσnGkmαδrdGpG
zrδγσβtσonsGwσtπG‘σnμlδTprG‘σmulΔtσonsUG2019SG]cSG[bYXT[bZY 21

706 mompΔrσsonGoκGΔκκσnσtyGrΔnkσnμGusσnμGkutonoβkTqz“GΔnγGwwTql‘kGsβorδsGκorGlkmoTXGσnπσασtorsGσnG
tπδGnZ}GqrΔnγGmπΔllδnμδG[UG2019SGZZSGXWXXTXWYW 22

705 lrσγμσnμGsolvδntGmolδβulδsGmδγσΔtδG}xΔsδGkGTGvσμΔnγGασnγσnμUG2019SGX[SGδWYY[YaX 4

704 ‘tuγyGoκG‘rw’YGsnπσασtorsGΔnγG’πδσrGlσnγσnμGwδβπΔnσsmGαyGmomputΔtσonΔlGklΔnσnδG‘βΔnnσnμUG2019SG
]cSGZbaXTZbab 12

703 nσsβovδryGoκGnovδlGnΔturΔlGβompounγGσnπσασtorsGtΔrμδtσnμGδstroμδnGrδβδptorG˛–GαyGΔnGσntδμrΔtδγG
vσrtuΔlGsβrδδnσnμGstrΔtδμyUG2019SGY]SGYab 6

702 kpplσβΔtσonsGoκGwolδβulΔrGnynΔmσβsG‘σmulΔtσonGσnG‘truβturδGzrδγσβtσonGoκGzδptσγδsGΔnγGzrotδσnsUG
2019SGXaSGXX_YTXXaW 33

701 wolδβulΔrGγynΔmσβsGsσmulΔtσonGoκGtπδGασnγσnμGproβδssGoκGlσμΔnγsGtoGtπδGΔγγGΔγδnσnδGrσαoswσtβπG
ΔptΔmδrUG2019SGXWWSGWYY[XY 6

700 ’πδGσnκluδnβδGoκGsuαstσtuδntsGonGμδlΔtσonGΔnγGstΔβkσnμGorγδrGoκGolσμoΔrΔmσγGTGαΔsδγGsuprΔmolδβulΔrG
nδtworksUG2019SGX]SGaY]WTaY_X 3

699 nσsβovδryGoκGxovδlGsnπσασtorsG’ΔrμδtσnμGrumΔnGyTqlβxkβΔsδdGnoβkσnμTlΔsδγG”σrtuΔlG‘βrδδnσnμSG
lσoloμσβΔlGovΔluΔtσonSG‘truβturΔlGwoγσκσβΔtσonSGΔnγGwolδβulΔrGnynΔmσβsG‘σmulΔtσonUG2019SG]cSG[Za[T[ZbY 10
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698 loltzmΔnnGμδnδrΔtorsdG‘ΔmplσnμGδquσlσαrσumGstΔtδsGoκGmΔnyTαoγyGsystδmsGwσtπGγδδpGlδΔrnσnμUG
2019SGZ_]SG 166

697 wolδβulΔrGwδβπΔnσsmGoκGlσnγσnμG‘δlδβtσvσtyGoκGsnπσασtorsGtowΔrγGlkmoXGΔnγGlkmoYG}δvδΔlδγGαyG
wultσplδG‘πortGwolδβulΔrGnynΔmσβsG‘σmulΔtσonsGΔnγGprδδTonδrμyGzrδγσβtσonsUG2019SGXWSG[ZWZT[ZXb 48

696 woγδlσnμGolδβtrostΔtσβGporβδGσnGzrotδσnTzrotδσnG}δβoμnσtσonUG2019SG_SGc[ 12

695 ‘truβturδSG’πδrmoγynΔmσβsSGΔnγGuσnδtσβsGoκGzlσnΔαulσnGlσnγσnμGtoG’woG’uαulσnGssotypδsUG2019SG]SGYc_cTYcb_ 15

694 zovoTw‘wdGkGwontδGmΔrloGlΔsδγGzrotoβolGκorGtπδGostσmΔtσonGoκGkαsolutδGlσnγσnμGprδδGonδrμσδsUG
2019SGX]SG_Y[ZT_Y]Z 9

693 smprovδγGzoσssonTloltzmΔnnGwδtπoγsGκorGrσμπTzδrκormΔnβδGmomputσnμUG2019SGX]SG_XcWT_YWY 6

692 }δvδΔlσnμGquΔntumGmδβπΔnσβΔlGδκκδβtsGσnGδnzymδGβΔtΔlysσsGwσtπGlΔrμδTsβΔlδGδlδβtronσβGstruβturδG
sσmulΔtσonUG2019SG[SGYcbTZX] 21

691 ’owΔrγGkαGsnσtσoGzrotδσnGpolγσnμdGsnπδrδntG‘δβonγΔryG‘truβturδGzropδnsσtyGoκG‘πortGzδptσγδsGκromG
tπδGlσoσnκormΔtσβsGΔnγG{uΔntumTmπδmσβΔlGzδrspδβtσvδUG2019SGXYZSGXYX]TXYYa 7

690 μδnUpΔr}δpdGkGκσrstGσmplδmδntΔtσonGoκGtπδGqδnδrΔlσzδγGzΔrΔllδlG}δplσβΔGγynΔmσβsGκorGtπδGlonμGtσmδG
sσmulΔtσonGoκGmδtΔstΔαlδGασoβπδmσβΔlGsystδmsUG2019SGYZcSGZXXTZY[ 3

689 oxplorσnμGασnγσnμGmδβπΔnσsmsGoκG”oqp}YGwσtπGtπrδδGγruμsGlδnvΔtσnσαSGsorΔκδnσαSGΔnγGsunσtσnσαGαyG
molδβulΔrGγynΔmσβsGsσmulΔtσonGΔnγGκrδδGδnδrμyGβΔlβulΔtσonUG2019SGcZSGcZ[Tc[b 9

688 kGμrσγTαΔsδγGΔlμorσtπmGσnGβonjunβtσonGwσtπGΔGμΔussσΔnTαΔsδγGmoγδlGoκGΔtomsGκorGγδsβrσασnμG
molδβulΔrGμδomδtryUG2019SG[WSGXYcWTXZW[ 2

687 ovΔluΔtσonGoκGzrδγσβtδγGzrotδσnTzrotδσnGmomplδxδsGαyGlσnγσnμGprδδGonδrμyG‘σmulΔtσonsUG2019SGX]SGYWaXTYWb_ 25

686 prδδGonδrμyTlΔsδγGwδtπoγsGtoG“nγδrstΔnγGnruμG}δsσstΔnβδGwutΔtσonsUG2019SGXTY[ 1

685 ’πδrmoγynΔmσβsGoκGπδlσxGκormΔtσonGσnGsmΔllGpδptσγδsGoκGvΔryσnμGlδnμtπGσnGvΔβuoSGσnGσmplσβσtGsolvδntSG
ΔnγGσnGδxplσβσtGsolvδntUG2018SGY]SGZ 24

684 nσΔmonγoσγGkmσnoGkβσγTlΔsδγGzδptσγδGuσnΔsδGkGsnπσασtorGknΔloμuδsUG2019SGX[SG__ZT_aY 3

683 yptσmσsΔtσonGoκGπumΔnG”GγomΔσnGΔntσαoγσδsGspδβσκσβGtoGwyβoαΔβtδrσumGtuαδrβulosσsGπδΔtGsπoβkG
protδσnGOr‘zX_UZPUG2019SGZZSGZa]TZb] 1

682 mommunσβΔtσonGαδtwδδnGtπδGvσμΔnγTlσnγσnμGzoβkδtGΔnγGtπδGkβtσvΔtσonGpunβtσonTYGnomΔσnGoκG
knγroμδnG}δβδptorG}δvδΔlδγGαyGwolδβulΔrGnynΔmσβsG‘σmulΔtσonsUG2019SG]cSGb[YTb]a 17

681
“sσnμGmolδβulΔrGγynΔmσβsGsσmulΔtσonsGtoGδvΔluΔtδGΔβtσvδGγδsσμnsGoκGβδpπrΔγσnδGπyγrolΔsδGαyG
molδβulΔrGmδβπΔnσβsVzoσssonTloltzmΔnnGsurκΔβδGΔrδΔGΔnγGmolδβulΔrGmδβπΔnσβsVμδnδrΔlσzδγGlornG
surκΔβδGΔrδΔGmδtπoγsUUG2019SGcSGXZb_bTXZbaa

13
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680 ‘truβturΔlGΔnγGγynΔmσβGstuγσδsGrδvδΔlGtπΔtGtπδGklΔTrσβπGrδμσonGoκGΔtΔxσnTaGσnσtσΔtδsG˛–TπδlσxGκormΔtσonG
oκGtπδGpoly{GtrΔβtGαutGsupprδssδsGσtsGΔμμrδμΔtσonUG2019SGcSGa[bX 1

679 uδyGpδΔturδsG}δlδvΔntGtoG‘δlδβtGkntσμδnsGΔnγG’m}GpromGtπδGwrmTwσsmΔtβπδγG}δpδrtoσrδGtoG’rδΔtG
mΔnβδrUG2019SGXWSGX[b] 6

678 zrδγσβtσnμGtπδGασoΔβtσvδGβonκormΔtσonsGoκGmΔβroβyβlδsdGΔGmolδβulΔrGγynΔmσβsTαΔsδγGγoβkσnμG
proβδγurδGwσtπGnynΔnoβkUG2019SGY]SGXca 7

677 }δplσβΔTlΔsδγGzrotδσnG‘truβturδG‘ΔmplσnμGwδtπoγsGssdGkγvΔnβδγGryαrσγG‘olvδntG’sqo}YπsUG2019SG
XYZSG]cc]T_WW_ 8

676 ‘tuγσδsGoκGtπδGolσμomδrσsΔtσonGmδβπΔnσsmGoκGΔGβystΔtσnTαΔsδγGδnμσnδδrδγGprotδσnGsβΔκκolγUG2019SGcSGcW_a 1

675 yxσγΔtσonG‘tΔtδGnδpδnγδntGmonκormΔtσonΔlGmπΔnμδsGoκGrwqlXG}δμulΔtδGtπδGpormΔtσonGoκGtπδG
m mvXYVrwqlXGrδtδroβomplδxUG2019SGXaSGbb_Tbc[ 9

674 onγTzoσntGlσnγσnμGprδδGonδrμyGmΔlβulΔtσonGwσtπGwwVzl‘kGΔnγGwwVql‘kdG‘trΔtδμσδsGΔnγG
kpplσβΔtσonsGσnGnruμGnδsσμnUG2019SGXXcSGc[abTc]Wb 449

673 oκκδβtGoκGmutΔtσonsGonGασnγσnμGoκGlσμΔnγsGtoGμuΔnσnδGrσαoswσtβπGproαδγGαyGκrδδGδnδrμyG
pδrturαΔtσonGΔnγGmolδβulΔrGγynΔmσβsGsσmulΔtσonsUG2019SG[aSG__XbT__ZX 77

672 wδβπΔnσstσβGsnsσμπtsGκromG}δplσβΔGoxβπΔnμδGwolδβulΔrGnynΔmσβsG‘σmulΔtσonsGσntoGwutΔtσonGsnγuβδγG
nσsorγδrδγTtoTyrγδrδγG’rΔnsσtσonGσnGrΔπδllσnSGΔG˛†˛‡TmrystΔllσnUG2019SGXYZSG]Wb_T]Wcb 5
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XYSGZ_aTZb] 3

525 xovδlGosδltΔmσvσrTrδsσstΔntGmutΔtσonsGγσstΔntGκromGtπδGΔβtσvδGsσtδGoκGσnκluδnzΔGlGnδurΔmσnσγΔsδUG
2021SGZcSGZ[cXTZ]WW 1

524 oκκδβtsGoκGnσsulκσγδGlonγsGonGlσnγσnμGoκGsnπσασtorsGtoG˛†TkmyloσγGmlδΔvσnμGonzymδGXGnδβoγδγGαyG
wultσplδG}δplσβΔGkββδlδrΔtδγGwolδβulΔrGnynΔmσβsG‘σmulΔtσonsUG2020SGXXSGXbXXTXbY_ 33

523 mδllulΔrGpolyΔmσnδsGβonγδnsδGπypδrpπospπorylΔtδγG’ΔuSGtrσμμδrσnμGklzπδσmδrNsGγσsδΔsδUG2020SGXWSGXWWcb 5

522 }δvδΔlσnμGασnγσnμGsδlδβtσvσtyGoκGσnπσασtorsGtowΔrγGαromoγomΔσnTβontΔσnσnμGprotδσnsGYGΔnγG[GusσnμG
multσplδGsπortGmolδβulΔrGγynΔmσβsGsσmulΔtσonsGΔnγGκrδδGδnδrμyGΔnΔlysδsUG2020SGZXSGZaZTZcb 13

521 noβkσnμGstuγσδsGΔnγGmolδβulΔrGγynΔmσβsGsσmulΔtσonsGoκGtπδGασnγσnμGβπΔrΔβtδrσstσβsGoκGwΔlγσomyβσnG
ΔnγGσtsGmδtπylGδstδrGΔnΔloμGtoG‘tΔpπyloβoββusGΔurδusGπσstσγσnδGkσnΔsδUG2020SGX]SGδWYZ[YX] 10

520 ˛�GT’δtrΔπyγroβΔnnΔασnolσβGΔβσγGΔllδvσΔtδsGβollΔμδnTσnγuβδγGΔrtπrσtσsdG}olδGoκGzzk}˛‡GΔnγGmlG
rδβδptorsUG2020SGXaaSG[WZ[T[W][ 9

519 onΔntσosδlδβtσvδG‘yntπδsσsGoκGβσsGΔnγGtrΔnsG[TkmσnopσpδβolσβGkβσγsGΔsG˛‡TkmσnoGkβσγsGκorGtπδG
monstruβtσonGoκGmyβlσβG}qnTmontΔσnσnμGzδptσγomσmδtσβsGkntΔμonσstsGoκG˛–”˛†ZGsntδμrσnUG2020SGYWYWSG[ZaXT[ZbZ 1
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518 sγδntσκyσnμGπotGspotsGoκGσnπσασtorTmnuYGασnγσnμsGαyGβomputΔtσonΔlGΔlΔnσnδGsβΔnnσnμUG2020SGa[aSGXZaZYc 13

517 wolδβulΔrGnynΔmσβsGonsδmαlδG}δκσnδmδntGoκGsntrσnsσβΔllyGnσsorγδrδγGzδptσγδsGkββorγσnμGtoG
nδβonvolutδγG‘pδβtrΔGκromGmσrβulΔrGnσβπroσsmUG2020SGXXbSGX__]TX_ab 10

516 kGsystδmΔtσβGrδTδxΔmσnΔtσonGoκGproβδssσnμGoκGwrmsTαounγGΔntσμδnσβGpδptσγδGprδβursorsGαyG
δnγoplΔsmσβGrδtσβulumGΔmσnopδptσγΔsδGXUG2020SGYc]SGaXcZTaYXW 11

515 wolδβulΔrG‘σmulΔtσonGoκGynβostΔtσnGwGΔnγG}δβδptorGOy‘wTy‘w}PGsntδrΔβtσonGΔsGΔGzotδntσΔlG
’πδrΔpδutσβG’ΔrμδtGκorGsnκlΔmmΔtoryGlowδlGnσsδΔsδUG2020SGaSGYc 9

514 oxplorσnμGtπδGσnπσασtoryGΔβtσvσtyGoκGvΔlproσβGΔβσγGΔμΔσnstGtπδGrnkmGκΔmσlyGusσnμGΔnGwwql‘kG
ΔpproΔβπUG2020SGZ[SGb]aTbab 12

513 vσμΔnγGlσnγσnμGwδβπΔnσsmGΔnγGstsG}δlΔtσonsπσpGwσtπGmonκormΔtσonΔlGmπΔnμδsGσnGkγδnσnδG
}σαoswσtβπUG2020SGYXSG 9

512 ΔnγGstuγσδsGoκGμpXYWTrs”TγδrσvδγGpδptσγδsGσnGβomplδxGwσtπGq[TzkwkwGγδnγrσmδrsUUG2020SGXWSGYW[X[TYW[Y_ 3

511 –δσμπtδγGδnsδmαlδGmσlδstonσnμGO–owPdGkGβomασnδγGΔpproΔβπGκorGrΔrδGδvδntGsσmulΔtσonsUG2020SG
X]YSGYZ[XX[ 9

510 ryγroxΔmσβGΔβσγGγδrσvΔtσvδsGΔsGrnkmXSGrnkm_GΔnγGrnkmbGσnπσασtorsGwσtπGΔntσprolσκδrΔtσvδGΔβtσvσtyG
σnGβΔnβδrGβδllGlσnδsUG2020SGXWSGXW[_Y 13

509 momασnσnμGwontδGmΔrloGΔnγGwolδβulΔrGnynΔmσβsG‘σmulΔtσonsGκorGonπΔnβδγGlσnγσnμGprδδGonδrμyG
ostσmΔtσonGtπrouμπGwΔrkovG‘tΔtδGwoγδlsUG2020SG_WSG]]YcT]]Zc 1

508 qδnδrΔlGpopulΔtσonGZl’lXbGmσssδnsδGvΔrσΔntsGσnκluδnβδGnxkGασnγσnμGΔnγGtrΔnsβrσptσonΔlG
rδμulΔtσonUG2020SG[XSGX_YcTX_[[ 1

507 momputΔtσonΔlGΔpproΔβπδsGtoGstuγyσnμGmδtπylΔtδγGr[uYWGrδβoμnσtσonGαyGnxkGrδpΔσrGκΔβtorG]ZlzXUG
2020SGYYSG_XZ_T_X[[ 8

506 nσmδrσzΔtσonGoκG˛–TmonotoxσnsGΔsGΔG‘trΔtδμyGtoGonπΔnβδGtπδGsnπσασtσonGoκGtπδGrumΔnG˛–aGΔnγG˛–c˛–XWG
xσβotσnσβGkβδtylβπolσnδG}δβδptorsUG2020SG_ZSGYca[TYcb] 7

505 snπσασtσonGoκGπumΔnGmYzXGδnzymδsGαyGΔGβlΔssσβΔlGσnπσασtorG˛–TnΔpπtπoκlΔvonδGΔnγGΔGnovδlGσnπσασtorG
xTOZSG]TγσβπloropπδnylPβyβlopropΔnδβΔrαoxΔmσγδdGknGσnGvσtroGΔnγGσnGsσlσβoGstuγyUG2020SGc]SG]YWT]ZZ 6

504 olδβtronσβGtrΔnsσtσonsGΔnγGo‘sz’GkσnδtσβsGoκGtπδGtπσδnylTZTπyγroxyβπromonδGnuβlδoαΔsδGsurroμΔtδGσnG
nxkGγuplδxδsdGΔGnp’VwnT’nnp’GstuγyUUG2020SGXWSGaZ[cTaZ]c 3

503 ”σrtuΔlGsβrδδnσnμGσnGγruμGγσsβovδrydGΔGprδβσousGtoolGκorGΔGstσllTγδmΔnγσnμGβπΔllδnμδUG2020SGZWcTZYa 0

502 snvδstσμΔtσnμGmonκormΔtσonΔlGnynΔmσβsGoκGvδwσsGYGylσμosΔββπΔrσγδsGΔnγGoluβσγΔtσnμGllooγGqroupG
nδpδnγδnβyGoκGmπolδrΔG“sσnμGwolδβulΔrGnynΔmσβsUG2020SG]SGZcZYTZc[Y 21

501 zrotδσnTvσμΔnγGmomplδxG‘olvΔtσonG’πδrmoγynΔmσβsdGnδvδlopmδntSGzΔrΔmδtδrσzΔtσonSGΔnγG’δstσnμG
oκGqs‘’TlΔsδγG‘olvδntGpunβtσonΔlsUG2020SG_WSGX[WcTX[YZ 8
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500 wolδβulΔrGnδtδrmσnΔntsGκorGtπδGkβtσvΔtσonVsnπσασtσonGoκGlΔkGzrotδσnGαyGlrZGzδptσγδsUG2020SG_WSGX_ZYTX_[Z 5

499 momασnδγGmomputΔtσonΔlGΔnγG‘truβturΔlGkpproΔβπGσntoG“nγδrstΔnγσnμGtπδG}olδGoκGzδptσγδGlσnγσnμG
ΔnγGkβtσvΔtσonGoκGwδlΔnoβortσnG}δβδptorG[UG2020SG_WSGX[_XTX[_b 1

498 sγδntσκσβΔtσonGoκGzotδntσΔlGsnπσασtorsGκromG’rΔγσtσonΔlGmπσnδsδGwδγσβσnδGκorGpσαroαlΔstGqrowtπG
pΔβtorG}δβδptorGXGlΔsδγGonG”σrtuΔlG‘βrδδnσnμGΔnγGwolδβulΔrGnynΔmσβsGknΔlysσsUG2020SG]SGXY[bTXY][ 1

497 qmGδnγsGβontrolGtopoloμyGoκGnxkGqTquΔγruplδxδsGΔnγGtπδσrGβΔtσonTγδpδnγδntGΔssδmαlyUG2020SG[bSGYa[cTYa_X 9

496 zrδTκolγδγGstruβturδsGμovδrnGκolγσnμGpΔtπwΔysGoκGπumΔnGtδlomδrσβGqTquΔγruplδxδsUG2020SG[bSGYXbcTYXca 13

495 oxplorσnμGmouplδγG}δγoxGΔnγGprGzroβδssδsGwσtπGΔGporβδTpσδlγTlΔsδγGkpproΔβπdGkpplσβΔtσonsGtoGpσvδG
nσκκδrδntG‘ystδmsUG2020SGX[YSGZbYZTZbZ] 3

494 smprovσnμGtπδGpδrκormΔnβδGoκGtπδGwwVzl‘kGΔnγGwwVql‘kGmδtπoγsGσnGrδβoμnσzσnμGtπδGnΔtσvδG
struβturδGoκGtπδGlβlTYGκΔmσlyGusσnμGtπδGσntδrΔβtσonGδntropyGmδtπoγUG2020SGYYSG[Y[WT[Y]X 7

493 wqy‘dGkGlσαrΔryGκorGmolδβulΔrGμδomδtryGΔnγGσtsGopδrΔtσnμGsystδmUG2020SGY]XSGXWaXWX 1

492 oκκδβtGoκGxδwGknΔloμsGoκGrδxyloxyGzπδnylGsmσγΔzolσnδGonG{uorumG‘δnsσnμGσnGmπromoαΔβtδrσumG
vσolΔβδumGΔnγGsnG‘σlσβoGknΔlysσsGoκGvσμΔnγT}δβδptorGsntδrΔβtσonsUG2020SGYWYWSGXTXb 2

491 rumΔnGsμqXGpβGprTγδpδnγδntGoptσmσzΔtσonGκromGΔGβonstΔntGprGmolδβulΔrGγynΔmσβsGsσmulΔtσonG
ΔnΔlysσsUUG2020SGXWSGXZW__TXZWa] 1

490 wolδβulΔrGwδβπΔnσsmGoκG‘δlδβtσvδGlσnγσnμGoκGxw‘TzXXbGtoGzk}zTXGΔnγGzk}zTYdGkGmomputΔtσonΔlG
zδrspδβtσvδUG2020SGaSG]W 8

489 onδrμyGvΔnγsβΔpδsGoκGnδoxyxyloTGΔnγG yloTxuβlδσβGkβσγGyβtΔmδrsUG2020SGXY[SG[W_YT[W_b 3

488 ’πδGΔpplσβΔtσonGoκGtπδGwwVql‘kGmδtπoγGσnGtπδGασnγσnμGposδGprδγσβtσonGoκGpqp}GσnπσασtorsUG2020SG
YYSGc_]_Tc__Z 15

487
oluβσγΔtσonGoκGtπδGσntδrΔβtσonGαδtwδδnGπumΔnGsδrumGΔlαumσnGOr‘kPGΔnγG
ZS[TmδtπylδnδγσoxyγδT_TσoγoTαδnzΔlγδπyγδTtπσosδmσβΔrαΔzonδSGΔGpotδntσΔlGγruμGκorGvδσsπmΔnσΔG
ΔmΔzonδnsσsdGwultσplδGspδβtrosβopσβGΔnγGγynΔmσβsGsσmulΔtσonGΔpproΔβπUG2020SGZXWSGXXZXXa

12

486 sntδrplΔyGαδtwδδnGmonκormΔtσonΔlG‘trΔσnGΔnγGsntrΔmolδβulΔrGsntδrΔβtσonGσnGzrotδσnG‘truβturδsdG
–πσβπGoκG’πδmGssGovolutσonΔrσlyGmonsδrvδγiUG2020SGXY[SGZY]YTZY_W 3

485 ‘truβturΔlGsnsσμπtGσntoGtπδGsntδrΔβtσonsGαδtwδδnG‘truβturΔllyG‘σmσlΔrGsnπσασtorsGΔnγG‘s}’_UG2020SGYXSG 6

484 sγδntσκσβΔtσonGoκGnovδlGσnsδβtG˛†TxTΔβδtylπδxosΔmσnσγΔsδGyκrδxXGσnπσασtorsGαΔsδγGonGvσrtuΔlG
sβrδδnσnμSGασoloμσβΔlGδvΔluΔtσonSGΔnγGmolδβulΔrGγynΔmσβsGsσmulΔtσonUG2021SGZcSGXaZ]TXa[Z 2

483 puβostδrolGκromGΔsGΔnGΔmyloσγTαδtΔGOk˛†PGΔμμrδμΔtσonGσnπσασtordGΔnγGstuγσδsUG2021SGZcSGXYaXTXYbZ 4
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482 oxplorσnμGtπδGpotδnβyGoκGβurrδntlyGusδγGγruμsGΔμΔσnstGrs”TXGprotδΔsδGoκGsuαtypδGnGvΔrσΔntGαyGusσnμG
multσsβΔlδGsσmulΔtσonsUG2021SGZcSGcbbTXWWZ 23

481 momputΔtσonΔlGσnvδstσμΔtσonGonGtπδGδκκδβtGoκGylδuropδσnGΔμlyβonδGonGtπδG˛–TsynuβlδσnGΔμμrδμΔtσonUG
2021SGZcSGXY]cTXYaW 8

480 klΔnσnδGsβΔnnσnμGβomασnδγGwσtπGσntδrΔβtσonGδntropyGstuγyσnμGtπδGγσκκδrδnβδsGoκGασnγσnμG
mδβπΔnσsmGonGrs”TXGΔnγGrs”TYGprotδΔsδsGwσtπGσnπσασtorUG2021SGZcSGX]bbTX]cc 4

479 kG‘mΔllGwolδβulδGtπΔtGlσnγsGΔnG}xkG}δpδΔtGoxpΔnsσonG‘tσmulΔtδsGstsGnδβΔyGvσΔGtπδGoxosomδG
momplδxUG2021SGYbSGZ[T[]Uδ_ 7

478 oxtδnγδγGtσμπtTασnγσnμGquΔntumGβπδmσstryGmδtπoγsUG2021SGXXSGδX[cZ 149

477 ‘yntπδsσsSGβπΔrΔβtδrσzΔtσonGΔnγGσnTsσlσβoGΔssδssmδntGoκGnovδlGtπσΔzolσγσnonδGγδrσvΔtσvδsGκorG
βyβlσnTγδpδnγδntGkσnΔsδsTYGσnπσασtorsUG2021SGXYYZSGXYcZXX 6

476 nδsσμnSGsyntπδsσsSGασoloμσβΔlGΔβtσvσtyGδvΔluΔtσonGoκGZTO[TpπδnylTXrTσmσγΔzolTYTylPTXrTpyrΔzolδG
γδrσvΔtσvδsGΔsGpotδntGtkuGYVZGΔnγGΔurorΔGkVlGkσnΔsδsGmultσTtΔrμδtδγGσnπσασtorsUG2021SGYWcSGXXYcZ[ 5

475 –πyGnoδsGtπδGxovδlGmoronΔvσrusG‘pσkδGzrotδσnGsntδrΔβtGsoG‘tronμlyGwσtπGtπδGrumΔnGkmoYiGkG
’πδrmoγynΔmσβGknswδrUG2021SGYYSGb_]Tba] 21

474 nσvδrsδGσntδrΔβtσonsGoκGΔμμrδμΔtδγGσnsulσnGwσtπGsδlδβtδγGβoumΔrσnGγyδsdG’σmδGγδpδnγδntG
κluoroμδnσβσtySGsσmulΔtσonGstuγσδsGΔnγGβompΔrσsonGwσtπGtπσoκlΔvσnG’UG2021SGXb[SGXWbac_ 1

473 ‘kwzvaG’rσmδr’rσpGπostTμuδstGασnγσnμGΔκκσnσtσδsGκromGδxtδnsσvδGΔlβπδmσβΔlGΔnγGδnγTpoσntGκrδδG
δnδrμyGβΔlβulΔtσonsUG2021SGZ]SGXXaTXYc 14

472 ‘kwzvadGrostTμuδstGασnγσnμGprδγσβtσonGαyGmolδβulΔrGγynΔmσβsGΔnγGquΔntumGmδβπΔnσβsUG2021SGZ]SG_ZTaa 3

471 }δvδrsσαlyG‘ΔmplσnμGmonκormΔtσonsGΔnγGlσnγσnμGwoγδsG“sσnμGwolδβulΔrGnΔrtσnμUG2021SGXaSGZWYTZX[ 1

470 lσnγσnμG’πδrmoγynΔmσβsGΔnγGsntδrΔβtσonGzΔttδrnsGoκGsnπσασtorTwΔjorG“rσnΔryGzrotδσnTsGlσnγσnμGκromG
oxtδnsσvδGprδδTonδrμyGmΔlβulΔtσonsdGlδnβπmΔrkσnμGkwlo}GporβδGpσδlγsUG2021SG_XSGYb[TYca 10

469 ‘mΔllTwolδβulδGsnπσασtσonGoκGtπδGuzk}GiGuzkGsntδrΔβtσonGαyGmonκormΔtσonΔlG‘δlδβtσonUG2021SGX_SGZaaTZba 5

468 zotδntσΔlGσnπσασtorsGκorGtπδGnovδlGβoronΔvσrusGO‘k}‘Tmo”TYPUG2021SGYYSGXYY]TXYZX 13

467 wolδβulΔrGγynΔmσβsGsσmulΔtσonGoκGπomoloμyGmoγδlδγGμlomΔlσnGrδlΔtδγGsoσlGprotδσnGO}πσzopπΔμusG
σrrδμulΔrσsPGβomplδxδγGwσtπGsoσlGorμΔnσβGmΔttδrGmoγδlUG2021SGa_SG_ccTaWc 0

466 wolδβulΔrGγynΔmσβsGsσmulΔtσonGΔnγGκrδδGδnδrμyGβΔlβulΔtσonGstuγσδsGoκGtπδGασnγσnμGmδβπΔnσsmGoκG
ΔllostδrσβGσnπσασtorsGwσtπG’rkkGkσnΔsδUG2021SGZcSGYWYTYWb 1

465
snπσασtσonGmδβπΔnσsmGΔnγGπotTspotGprδγσβtσonGoκGnσnδGpotδntσΔlGγruμsGκorG‘k}‘Tmo”TYGwGαyG
lΔrμδTsβΔlδGmolδβulΔrGγynΔmσβGsσmulΔtσonsGβomασnδγGwσtπGΔββurΔtδGασnγσnμGκrδδGδnδrμyG
βΔlβulΔtσonsUG2021SGXZSGbZXZTbZZY

4
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464 nδvδlopmδntGΔnγGβπΔrΔβtδrσsΔtσonGoκG‘w“}pYTtΔrμδtσnμGmoγσκσδrsUG2021SGZ_SG[WXT[Wc

463 prΔμmδntGγσssolvδγGmolδβulΔrGγynΔmσβsdGΔGsystδmΔtσβGΔnγGδκκσβσδntGmδtπoγGtoGloβΔtδGασnγσnμGsσtδsUG
2021SGYZSGZXYZTZXZ[ 2

462 mπΔrΔβtδrσzσnμGΔnGΔllostδrσβGσnπσασtorTσnγuβδγGσnΔβtσvδGstΔtδGσnGwσtπTnoTlysσnδGkσnΔsδGXGusσnμG
qΔussσΔnGΔββδlδrΔtδγGmolδβulΔrGγynΔmσβsGsσmulΔtσonsUG2021SGYZSGaZ[ZTaZ]b 8

461 oxplorσnμGtπδGασnγσnμGmδβπΔnσsmGoκGposσtσvδGΔllostδrσβGmoγulΔtorsGσnGπumΔnGmδtΔαotropσβG
μlutΔmΔtδGrδβδptorGYGusσnμGmolδβulΔrGγynΔmσβsGsσmulΔtσonsUG2021SGYZSGY[XY]TY[XZc 2

460 ’πδorδtσβΔlGovΔluΔtσonGoκGxovδlG’πδrmolysσnGsnπσασtorsGκromGUGzossσαlδGkntσαΔβtδrσΔlGkμδntsUG2021SG
Y_SG 1

459 oxplorσnμGoκGpΔrσtΔprδvσrGΔnγGμlδβΔprδvσrGrδsσstΔnβδGγuδGtoGkX]_’GmutΔtσonGoκGrm”Gx‘ZV[kG
protδΔsδdGmolδβulΔrGγynΔmσβsGsσmulΔtσonGstuγyUG2021SGXTXY 0

458 kntσvσrΔlGγruμGγδsσμnGαΔsδγGonGtπδGopδnσnμGmδβπΔnσsmGoκGspσkδGμlyβoprotδσnGσnG‘k}‘Tmo”TYUG2021SG
YZSGXY][cTXY]]b 3

457 snsσμπtGσntoGtπδGγruμGrδsσstΔnβδGmδβπΔnσsmsGoκGq‘Tc__cGβΔusδγGαyGmutΔtσonsGoκGrm”Gx‘]lG
polymδrΔsδGvσΔGmolδβulΔrGsσmulΔtσonUG2021SGXcSGYa_XTYaa[ 1

456
lσnγσnμGsδlδβtσvσtyGoκGσnπσασtorsGtowΔrγGtπδGκσrstGovδrGtπδGsδβonγGαromoγomΔσnGoκGl}n[dGtπδorδtσβΔlG
σnsσμπtsGκromGκrδδGδnδrμyGβΔlβulΔtσonsGΔnγGmultσplδGsπortGmolδβulΔrGγynΔmσβsGsσmulΔtσonsUUG2020SG
XXSGa[]Ta]c

7

455 “nrΔvδllσnμGtπδGσnπσασtoryGzσnβGσonGασnγσnμGsσtδGΔnγGtπδGmδtΔlGδxβπΔnμδGmδβπΔnσsmGσnGπumΔnGnzzGsssUG
2021SGYZSGXZY_aTXZYa] 0

454 oluβσγΔtσnμG‘olutσonG‘truβturδsGoκGmyβlσβGzδptσγδsG“sσnμGwolδβulΔrGnynΔmσβsG‘σmulΔtσonsUG2021SG
XYXSGYYcYTYZY[ 11

453 onμσnδδrσnμGtπδGασomσmδtσβGβoκΔβtorsGoκGxwxrGκorGβytoβπromδGz[]WGlwZGαΔsδγGonGασnγσnμG
βonκormΔtσonGrδκσnδmδntUUG2021SGXXSGXYWZ_TXYW[Y 0

452 wultσαΔsσnG{uΔsσTrΔrmonσβGkpproΔβπGκorGtπδGmΔlβulΔtσonGoκGtπδGmonκσμurΔtσonΔlGontropyGoκG‘mΔllG
wolδβulδsGσnG‘olutσonUG2021SGXaSGXXZZTXX[Y 3

451 montrollδγGpluorδsβδnβδGonπΔnβδmδntGoκGnxkTlσnγσnμGnyδG’πrouμπGmπΔσnGvδnμtπGwΔtβπGαδtwδδnG
ylσμoμuΔnσnδGΔnγG’y’yUG2021SGXY]SG]XbT]Ya 1

450 wolδβulΔrGmδβπΔnσsmGstuγyGoκGoqp}GΔllostδrσβGσnπσασtorsGusσnμGmolδβulΔrGγynΔmσβsGsσmulΔtσonsGΔnγG
κrδδGδnδrμyGβΔlβulΔtσonsUG2021SGXTXW 0

449 {uΔntσtΔtσvδGproκσlσnμGoκGprotδΔsδGspδβσκσβσtyUG2021SGXaSGδXWWbXWX 2

448 nδsσμnGoκGσmmunoμδnsGtoGδlσβσtGαroΔγlyGnδutrΔlσzσnμGΔntσαoγσδsGΔμΔσnstGrs”GtΔrμδtσnμGtπδGmn[G
ασnγσnμGsσtδUG2021SGXXbSG 4

447 nδsσμnGoκG’πσoδtπδrGmyβlσβGzδptσγδG‘βΔκκolγsGwσtπGzΔssσvδGzδrmδΔασlσtyGΔnγGyrΔlGoxposurδUG2021SG_[SGY_YYTY_ZZ9
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446 sγδntσκσβΔtσonGΔnγGmδβπΔnσstσβGΔnΔlysσsGoκGΔnGσnπσασtorGoκGtπδGmormGwμYRGtrΔnsportδrUG

445 oxplorσnμGtπδGnσstσnβtGlσnγσnμGΔnγGkβtσvΔtσonGwδβπΔnσsmsGκorGnσκκδrδntGmΔμkGynβoprotδσnsGΔnγG
‘rzYGαyGwolδβulΔrGnynΔmσβsG‘σmulΔtσonsUG2021SGY_SG 2

444 ‘truβturδTlΔsδγGkpproΔβπδsGtoGmlΔssσκyGtπδGpunβtσonΔlGsmpΔβtGoκGZl’lXbGwσssδnsδG”ΔrσΔntsGσnG
rδΔltπGΔnγGnσsδΔsδUG2021SGXYSGcacTcbc 1

443 ‘truβturΔlGσnsσμπtsGσntoG‘k}‘Tmo”TYGspσkδGprotδσnGΔnγGσtsGnΔturΔlGmutΔntsGκounγGσnGwδxσβΔnG
populΔtσonUG2021SGXXSG[_]c 13

442 ˛†TsπδδtGαrδΔkδrsGwσtπGβonsδβutσvδGpπδnylΔlΔnσnδsdGsnsσμπtsGσntoGmδβπΔnσsmGoκGγσssolutσonGoκG
˛†TΔmyloσγGκσαrσlsUGProteins: Structure, Function and BioinformaticsSG2021SGbcSGa_YTabW 4.2 2

441 zπΔrmΔβoσnκormΔtσβsTαΔsδγGσγδntσκσβΔtσonGoκGtrΔnsmδmαrΔnδGprotδΔsδGsδrσnδTYGσnπσασtorsGκromG
worusGklαΔGΔsG‘k}‘Tmo”TYGβδllGδntryGσnπσασtorsUG2021SGX 0

440 nδδplk}dGkGpΔstGΔnγGoxΔβtGwδtπoγGκorGlσnγσnμGprδδGonδrμyGmomputΔtσonUG2021SGXYSGY]WcTY]X] 7

439 ovΔluΔtσonGoκGrδplσβΔGδxβπΔnμδGwσtπGrδpulsσvδGsβΔlσnμGΔpproΔβπGκorGγoβkσnμGμlyβosΔmσnoμlyβΔnsUG
2021SG[YSGXW[WTXW]Z 6

438
’πδorδtσβΔlGstuγyGoκGtπδGσntδrΔβtσonsGαδtwδδnGpδptσγδGtyrosσnδGtyrosσnδG×zYYGOXTZ_PüSGΔGnδwlyG
σγδntσκσδγGmoγulΔtorGσnGtypδGYGγσΔαδtδsGpΔtπopπysσoloμySGwσtπGrδβδptorsGxzYX}GΔnγGxzY[}UG2021SG
YWSG]]aT]_c

1

437 wultσT‘βΔlδGplδxσαlδGpσttσnμGoκGzrotδσnsGtoGmryoTowGnδnsσtyGwΔpsGΔtGwδγσumG}δsolutσonUG2021SGbSG_ZXb][ 4

436 zΔtπGproαΔασlσtyGrΔtσosGκorGvΔnμδvσnGγynΔmσβsToxΔβtGΔnγGΔpproxσmΔtδUG2021SGX][SGWc[XWY 6

435 krβπΔδΔlGβπromΔtσnGNslσnkσδsNGΔrδGσnπδrδntlyGγynΔmσβGβomplδxδsGwσtπGγδκlδβtδγGnxkGwrΔppσnμG
pΔtπwΔysUG2021SGXWSG 9

434 wolδβulΔrGrδβoμnσtσonGoκGtΔkTYb]GΔnγGlΔpΔtσnσαGαyGσnΔβtσvδSGΔβtσvδSGΔnγGmσγγlδGΔβtσvδTσnΔβtσvδGro}YUG
2021SGYaSGXW] 0

433 ‘truβturΔlGsnsσμπtGoκGtπδGkntσβΔnβδrGzropδrtσδsGoκGnoxΔzosσnGonGyvδrδxprδssσnμGoqp}Vro}YGmδllG
vσnδsUG 1

432 smplσβσtG‘olvδntsGκorGtπδGzolΔrσzΔαlδGktomσβGwultσpolδGkwyolkGporβδGpσδlγUG2021SGXaSGYZYZTYZ[X 5

431 “nβovδrσnμGtπδGoκκδβtGoκGp‘YWYVp’YW]Vp‘YWbG’rσplδGzπospπorylΔtσonsGonGtπδGmonκormΔtσonΔlG
pδΔturδsGoκGtπδGuδyGprΔμmδntGqXcYT’YXYGoκG’ΔuGzrotδσnUG2021SGXYSGXWZcTXW[b 2

430 ‘ourβδGoκGosδltΔmσvσrGrδsσstΔnβδGγuδGtoGsσnμlδGoYa_nSG}YcYuSGΔnγGγouαlδGoYa_nV}YcYuGmutΔtσonsG
σnGrXWx[GσnκluδnzΔGnδurΔmσnσγΔsδUG2021SGZY_SGXX]Yc[ 0

429 ‘tΔtσβGγσδlδβtrσβGβonstΔntGΔnγGγσδlδβtrσβGlossGoκGβδllulosδGσnsulΔtσondGwolδβulΔrGγynΔmσβsGsσmulΔtσonsUG 3
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428 lσnγσnμG‘δlδβtσvσtyGoκGsnπσασtorsGtowΔrγGlromoγomΔσnsGlkZYkGΔnγGlkZYlG“nβovδrδγGαyGwultσplδG
‘πortGwolδβulΔrGnynΔmσβsG‘σmulΔtσonsGΔnγGwwTql‘kGmΔlβulΔtσonsUG2021SG_SGXYWZ_TXYW[c 1

427 nΔsΔtσnσαT‘suYGlσnγσnμGoluβσγΔtδγGαyGromoloμyGwoγδlσnμSGwolδβulΔrGnoβkσnμSGΔnγGnynΔmσβsG
‘σmulΔtσonsUG2021SG_SGXXWY]TXXWZb 5

426 lσnγσnμGprδδGonδrμyGOlpoPGmΔlβulΔtσonsGΔnγG{uΔntσtΔtσvδG‘truβturδTkβtσvσtyG}δlΔtσonsπσpGO{‘k}PG
knΔlysσsGoκGrσstonδGnδΔβδtylΔsδGbGOrnkmbPGsnπσασtorsUG2021SGY_SG 2

425 oluβσγΔtσonGoκGtπδGσnπσασtoryGΔβtσvσtyGoκGσvδrmδβtσnGwσtπGπostGnuβlδΔrGσmportσnG˛–GΔnγGsδvδrΔlG
‘k}‘Tmo”TYGtΔrμδtsUG2021SGXTc 5

424 lσnγσnμGoκGκluorδsβδntGγΔnsylGΔmσnoGΔβσγsGσnGΔlαumσndG–πδnGΔββδssGtoGtπδGprotδσnGβΔvσtyGσsGmorδG
σmportΔntGtπΔnGtπδGstrδnμtπGoκGασnγσnμUG2021SGXbbSGXWcXc] 4

423 snG‘σlσβoGwσnσnμGoκG’δrpδnδsGκromG}δγT‘δΔGsnvδrtδαrΔtδsGκorG‘k}‘Tmo”TYGwΔσnGzrotδΔsδGOwPG
snπσασtorsUG2021SGY_SG 24

422 oκκδβtsGoκGrYkUlGσnβorporΔtσonGonGnuβlδosomδGstruβturδsGΔnγGγynΔmσβsUG2021SGXYWSGX[cbTX]Wc 0

421 nσsΔμμrδμΔtσonGmδβπΔnσsmGoκGprσonGΔmyloσγGκorGtwδδzδrGσnπσασtorUG2021SGXa_SG]XWT]Xc 1

420 ‘uαstrΔtδG‘δlδβtσvσtyGoκGmoumΔrσnGnδrσvΔtσvδsGαyGrumΔnGmYzXGonzymδsdGsnG”σtroGonzymδGuσnδtσβsG
ΔnγGsnG‘σlσβoGwoγδlσnμUG2021SG_SGXXYb_TXXYc_ 4

419 rowGγoδsGΔGsmΔllGmolδβulδGασnγGΔtGΔGβryptσβGασnγσnμGsσtδiUG

418 oκκδβtsGonG‘tδroσγG]TklpπΔG}δγuβtΔsδGqδnδGoxprδssσonGoκG’πΔσG}σβδGlrΔnGoxtrΔβtsGΔnγGwolδβulΔrG
nynΔmσβsG‘tuγyGonG‘}n]kYUG2021SGXWSG 10

417 wΔβπσnδGlδΔrnσnμGoκGκrδδGδnδrμσδsGσnGβπδmσβΔlGβompounγGspΔβδGusσnμGδnsδmαlδGrδprδsδntΔtσonsdG
}δΔβπσnμGδxpδrσmδntΔlGunβδrtΔσntyGκorGsolvΔtσonUG2021SGX][SGXZ[XXZ 9

416 mlustoxwndGoκκσβσδntGsΔmplσnμGoκGασomolδβulΔrGβonκormΔtσonΔlGspΔβδGΔtGΔtomσβGrδsolutσonUG

415
mπΔrΔβtδrσzΔtσonGtπδGpδrκormΔnβδsGoκGtwoκolγGrδsvδrΔtrolGσntδμrΔtδγGβompounγsGσnGασnγσnμGwσtπG
‘s}’XGαyGmolδβulΔrGγynΔmσβsGsσmulΔtσonGΔnγGmolδβulΔrGmδβπΔnσβsVμδnδrΔlσzδγGαornGsurκΔβδGΔrδΔG
OwwVql‘kPGβΔlβulΔtσonUG2021SG][[SGXXXXWb

4

414 zrotδσnGmolγGnδnΔturΔtσonGσnGsmplσβσtG‘olvδntG‘σmulΔtσonsdGkG’rΔnsκδrGprδδGonδrμyGkpproΔβπUG2021SG
XY]SG]YYYT]YZY 3

413 zrospδβtσvδGnruμGmΔnγσγΔtδsGΔsGrumΔnGwultσγruμG’rΔnsportδrGklmqYGsnπσασtorsdGΔnGsnG‘σlσβoGnruμG
nσsβovδryG‘tuγyUG2021SGacSGXbcTYWW 11

412 ”knTwwVql‘kdGkG”ΔrσΔαlδGktomσβGnσδlδβtrσβGwwVql‘kGwoγδlGκorGsmprovδγGkββurΔβyGσnG
zrotδσnTvσμΔnγGlσnγσnμGprδδGonδrμyGmΔlβulΔtσonsUG2021SG_XSGYb[[TYb]_ 2

411 nδβrδΔsδγGqv“’YGΔnγGμluβosδGuptΔkδGβontrσαutδGtoGσnsulσnGsδβrδtσonGγδκδβtsGσnGwynYZVrxpXkG
πσz‘mTγδrσvδγGmutΔntG˛†GβδllsUG2021SGXYSGZXZZ 8

Citation Report

84



410 ‘truβturΔllyGγσsorγδrδγGmTtδrmσnΔlGrδsσγuδsGoκGq’zGβyβloπyγrolΔsδGssGΔrδGδssδntσΔlGκorGσtsGδnzymΔtσβG
ΔβtσvσtyUG2021SGXTX[

409 kmσnoGkβσγGsntδrΔβtσonsGOsx’kkPGwδαGsδrvδrGvYUWdGΔGsσnμlδGsδrvσβδGκorGβomputΔtσonGoκGδnδrμδtσβsG
ΔnγGβonsδrvΔtσonGσnGασomolδβulΔrGZnGstruβturδsUG2021SG[cSG–X]T–YW 0

408 “nusuΔlGmoγδGoκGγσmδrσzΔtσonGoκGrδtσnσtσsGpσμmδntosΔTΔssoβσΔtδγGpYYWmGrπoγopsσnUG2021SGXXSGXW]Z_ 1

407 ovΔluΔtσnμGtπδGβovΔlδntGασnγσnμGoκGβΔrαΔpδnδmsGonGllΔmGusσnμGnonβovΔlδntGσntδrΔβtσonsUG2021SGYaSGX_X

406 wΔβroβπσrΔlσtyGoκG‘δlκTkssδmαlδγGΔnγGmoTΔssδmαlδγG‘uprΔmolδβulΔrG‘truβturδsGoκGΔGzΔσrGoκG
onΔntσomδrσβGzδptσγδsUG2021SGbSGaWWc_[ 0

405 ‘truβturδGoκGxΔnoαoγyGxαYZUG2021SGY_SG 0

404 wolδβulΔrGnynΔmσβsG‘σmulΔtσonsG}δvδΔlGtπδGwoγulΔtδγGwδβπΔnσsmGoκG‘’sxqGmonκormΔtσonUG2021SG
XZSGa]XTa_] 2

403 ’opoloμσβΔllyGnonTtrσvσΔlGmδtΔlTorμΔnσβGΔssδmαlσδsGσnπσασtG˛†YTmσβroμloαulσnGΔmyloσγoμδnδsσsUG2021SGXWW[aa 1

402 mΔrγσΔβGvΔtδG‘oγσumGmπΔnnδlGmurrδntGssGΔGwolδβulΔrG’ΔrμδtGκorGtπδG‘oγσumVqluβosδGmotrΔnsportδrGYG
snπσασtorGompΔμlσκlozσnUG2021SGX[ZSGYXbbTYYW[ 22

401
snsσμπtsGσntoGδκκδβtGoκGtπδGkspY]VkspY]NGprotonΔtσonGstΔtδsGonGασnγσnμGoκGσnπσασtorsGkmprδnΔvσrGΔnγG
wuzcaGtoGrs”TXGprotδΔsδGusσnμGmolδβulΔrGγynΔmσβsGsσmulΔtσonsGΔnγGwwTql‘kGβΔlβulΔtσonsUG2021SG
ZYSG_X]T_[X

3

400 }oαustGΔnγGoκκσβσδntGsmplσβσtG‘olvΔtσonGwoγδlGκorGpΔstG‘δmσδmpσrσβΔlGwδtπoγsUG2021SGXaSG[Y]WT[Y_X 31

399 ovΔluΔtσonGoκGpotδntσΔlGwrmTsGΔllδlδTspδβσκσβGδpσtopδsGσnGZσkΔGvσrusGprotδσnsGΔnγGtπδGδκκδβtsGoκG
mutΔtσonsGonGpδptσγδTwrmTsGσntδrΔβtσonGstuγσδγGusσnμGσnGsσlσβoGΔpproΔβπδsUG2021SGcYSGXWa[]c 0

398 {uΔntσtΔtσvδGprδγσβtσonsGκromGmolδβulΔrGsσmulΔtσonsGusσnμGδxplσβσtGorGσmplσβσtGσntδrΔβtσonsUGδX]_W 4

397 lσnγσnμGoκGsnπσασtorsGtoGlkmoXGkκκδβtδγGαyGprTnδpδnγδntGzrotonΔtσondGknGoxplorΔtσonGκromG
wultσplδG}δplσβΔGqΔussσΔnGkββδlδrΔtδγGwolδβulΔrGnynΔmσβsGΔnγGwwTql‘kGmΔlβulΔtσonsUG2021SGXYSGY]cXTY_Wa 15

396 “sσnμGktomσβGmπΔrμδsGtoGnδsβrσαδGtπδGpGoκGmΔrαoxylσβGkβσγsUG2021SG_XSGYaZZTYa[Z 3

395 wδtΔlGmΔtσonTlσnγσnμGwδβπΔnσsmsGoκG{TzrolσnδGzδptoσγGwΔβroβyβlδsGσnG‘olutσonUG2021SG_XSGYbXbTYbYb 1

394 wδβπΔnσstσβGsnsσμπtsGσntoGtπδGkllostδrσβGsnπσασtσonGoκGknγroμδnG}δβδptorsGαyGlσnγσnμGpunβtσonGZG
kntΔμonσstsGκromGΔnGsntδμrΔtδγGwolδβulΔrGwoγδlσnμG‘tuγyUG2021SG_XSGZ[aaTZ[c[ 1

393 lσnγσnμGoκGzδrTGΔnγGzolyκluoroTΔlkylG‘uαstΔnβδsGtoGzδroxσsomδGzrolσκδrΔtorTkβtσvΔtδγG}δβδptorG
qΔmmΔUG2021SG_SGX]XWZTX]XX[ 1
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392 oκκσβσδntGplδxσαlδGpσttσnμG}δκσnδmδntGwσtπGkutomΔtσβGorrorGpσxσnμGκorGnδGxovoG‘truβturδGwoγδlσnμG
κromGmryoTowGnδnsσtyGwΔpsUG2021SG_XSGZ]X_TZ]Yb 0

391 kβutδGpπΔsδG˛–TΔβσγGμlyβoprotδσnGΔsGΔGsσγδropπorδTβΔpturσnμGβomponδntGoκGtπδGπumΔnGplΔsmΔdGkG
molδβulΔrGmoγδlσnμGstuγyUG2021SGXW]SGXWab_X 2

390 knβπorTvoβkδrGlσnγσnμGwδβπΔnσsmGoκGtπδGmoronΔvσrusG‘pσkδGzrotδσnGtoGrumΔnGkmoYdGsnsσμπtsGκromG
momputΔtσonΔlGknΔlysσsUG2021SG_XSGZ]YcTZ][Y 7

389 nσsβovδryGoκG‘δlδβtσvδGsnπσασtorGvδΔγsGαyG’ΔrμδtσnμGΔnGkllostδrσβG‘σtδGσnGsnsulσnT}δμulΔtδγG
kmσnopδptσγΔsδUG2021SGX[SG 1

388 onδrμδtσβGΔnγGstruβturΔlGαΔsσsGκorGtπδGγσκκδrδnβδsGσnGσnκδβtσvσtyGαδtwδδnGtπδGwσlγTtypδGΔnγGmutΔntG
spσkδGprotδσnsGoκG‘k}‘Tmo”TYGσnGtπδGwδxσβΔnGpopulΔtσonUG2021SGXWaSGXWacaW 0

387 oluβσγΔtσonGoκGtπδGσnπσασtoryGΔβtσvσtyGoκGplΔntTγδrσvδγG‘k}‘Tmo”GσnπσασtorsGΔnγGtπδσrGpotδntσΔlGΔsG
‘k}‘Tmo”TYGσnπσασtorsUG2021SGXTXZ 0

386 nδκσnσtσonGoκGtπδGlσnγσnμGkrβπσtδβturδGtoGΔG’ΔrμδtGzromotδrGoκGrzXW[ZSGtπδGossδntσΔlGwΔstδrG
}δμulΔtorGoκUG2021SGYYSG 1

385 ‘trδΔmTksTwnUG2021SG 2

384 zrδssurδG“nκolγσnμGoκGzrotδσnsdGxδwGsnsσμπtsGσntoGtπδG}olδGoκGlounγG–ΔtδrUG2021SGXY]SGb[ZXTb[[Y 3

383 lσnγσnμGprδδGδnδrμyGnδβomposσtσonGΔnγGwultσplδG“nασnγσnμGzΔtπsGoκGlurσδγGvσμΔnγsGσnGΔGzrδ{XG
}σαoswσtβπUG

382 mrossTrδΔβtσvσtyGoκGtwoGπumΔnGsvT_GκΔmσlyGβytokσnδsGy‘wGΔnγGvspGδxplorδγGαyGprotδσnTprotδσnG
γoβkσnμGΔnγGmolδβulΔrGγynΔmσβsGsσmulΔtσonUG2021SGXb_]SGXYccWa 4

381 snsσμπtsGsntoGtπδGzπyloμδnδtσβGnσstrσαutσonSGnσvδrsσtySG‘truβturΔlGkttrσαutδsSGΔnγG‘uαstrΔtδG
‘pδβσκσβσtyGoκGzutΔtσvδGmyΔnoαΔβtδrσΔlGyrtπoβΔspΔsδsUG2021SGXYSG_bYZW_ 1

380 mπolσnδGkσnΔsδGΔlpπΔGYGΔβtsGΔsGΔGprotδσnGkσnΔsδGtoGpromotδGlσpolysσsGoκGlσpσγGγroplδtsUG2021SGbXSGYaYYTYaZ]Uδc 14

379 ktomσβGvδvδlGsnvδstσμΔtσonsGoκGoΔrlyGkμμrδμΔtσonGoκG’Δu[ZGσnG–ΔtδrGsUGmonκormΔtσonΔlGzropδnsσtyGoκG
wonomδrσβG’Δu[ZUG2021SG[YSGXXZ[TXX[Y

378 {uΔntumGsσmulΔtσonsGoκG‘k}‘Tmo”TYGmΔσnGprotδΔsδGwGδnΔαlδGπσμπTquΔlσtyGsβorσnμGoκGγσvδrsδG
lσμΔnγsUG2021SGZ]SGc_ZTcaX 4

377 mlustoxwndGoκκσβσδntGsΔmplσnμGoκGασomolδβulΔrGβonκormΔtσonΔlGspΔβδGΔtGΔtomσβGrδsolutσonUG2021SG 3

376 ‘lowGosβΔpδGκromGΔGrδlσβΔlGwσsκolγδγG‘tΔtδGoκGtπδGzorδTpormσnμG’oxσnGmytolysσnGkUG2021SGXSGXYXaTXYZW 0

375 nδtδβtσonGoκGlσnγσnμG‘σtδsGonG‘k}‘Tmo”TYG‘pσkδGzrotδσnG}δβδptorTlσnγσnμGnomΔσnGαyGwolδβulΔrG
nynΔmσβsG‘σmulΔtσonsGσnGwσxδγG‘olvδntsUG2021SGXbSGXYbXTXYbc 1
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374 lluδGlσotδβπnoloμydGmomputΔtσonΔlG‘βrδδnσnμGoκGmδmαrΔnoσγGnσtδrpδnδsGκorG‘k}‘Tmo”TYGwΔσnG
zrotδΔsδGsnπσασtσonUG2021SGXcSG 12

373 woγδlσnμGoκGprotδσnGβomplδxδsGσnGmk‘zX[GwσtπGδmpπΔsσsGonGtπδGσntδrΔβtσonGσntδrκΔβδGprδγσβtσonUG
Proteins: Structure, Function and BioinformaticsSG2021SGbcSGXbZ[TXb[Z 4.2 2

372 lσnγσnμGmδβπΔnσsmGoκGσnπσασtorsGtoGpZb˛–GwkzGkσnΔsδGγδβσpπδrδγGαyGusσnμGmultσplδGrδplσβΔGqΔussσΔnG
ΔββδlδrΔtδγGmolδβulΔrGγynΔmσβsGΔnγGβΔlβulΔtσonsGoκGασnγσnμGκrδδGδnδrμσδsUG2021SGXZ[SGXW[[b] 15

371 ’rσΔrylαorΔnδGnyδsGΔsGΔGxovδlGxonTmovΔlδntGΔnγGxonTsnπσασtσvδGpluorσmδtrσβGwΔrkδrsGκorGnzzGsssG
onzymδUG2021SGY_SG 0

370 }δpurposσnμGpnkGnruμGmompounγsGΔμΔσnstGlrδΔstGmΔnβδrGαyG’ΔrμδtσnμGoqp}Vro}YUG2021SGX[SG 4

369 }xkâ��lσμΔnγGmolδβulΔrGγoβkσnμdGkγvΔnβδsGΔnγGβπΔllδnμδsUGδX]aX 4

368 ovΔluΔtσonGoκGquδrβδtσnGΔsGΔGpotδntσΔlG˛†TlΔβtΔmΔsδGm’ TwTX]GσnπσασtorGvσΔGtπδGmolδβulΔrGγoβkσnμSG
γynΔmσβsGsσmulΔtσonsSGΔnγGwwql‘kUG2021SG[]SGXW[]TXW]_ 1

367 wutΔtσonsGσnG‘k}‘Tmo”TYG”ΔrσΔntsGwoγulΔtδGtπδGwσβrosβopσβGnynΔmσβsGoκGxδutrΔlσzσnμGkntσαoγσδsUG

366 ktomσβTvδvδlGsnvδstσμΔtσonGoκG}δΔβtΔntG}δβoμnσtσonGwδβπΔnσsmGΔnγG’πδrmoγynΔmσβGzropδrtyGσnG
qluβosΔmσnδG_TzπospπΔtδGnδΔmσnΔsδGmΔtΔlysσsUG2021SGcSGaZa[cY

365 nδsσμnGΔnγGmπΔrΔβtδrσzΔtσonGoκGΔGmδllTzδnδtrΔtσnμGzδptσγδGnδrσvδγGκromGtπδG‘y YG’rΔnsβrσptσonG
pΔβtorUG2021SGYYSG 0

364 prGoκκδβtsGΔnγGmoopδrΔtσvσtyGΔmonμGuδyG’σtrΔtΔαlδG}δsσγuδsGκorGqlyβσnΔmσγδG}σαonuβlδotσγδG
’rΔnsκormylΔsδUG2021SGXY]SGcX_bTcXb] 0

363 momputΔtσonΔllyGnδsσμnδγGkmoYGnδβoyG}δβδptorGlσnγsG‘k}‘Tmo”TYG‘pσkδGO‘PGzrotδσnGwσtπG’σμπtG
xΔnomolΔrGkκκσnσtyUG2021SG_XSG[_]_T[__c 5

362 kltδrδγGσntδrΔβtσonGαδtwδδnG}lnGΔnγGkmoYGrδβδptorGβontrσαutδsGtowΔrγsGtπδGσnβrδΔsδγG
trΔnsmσssσασlσtyGoκG‘k}‘Gmo”TYGγδltΔSGkΔppΔSGαδtΔSGΔnγGμΔmmΔGstrΔσnsGwσtπG}lnGγouαlδGmutΔtσonsUG 1

361 wΔβπσnδGlδΔrnσnμGσmplσβσtGsolvΔtσonGκorGmolδβulΔrGγynΔmσβsUG2021SGX]]SGWb[XWX 6

360 knGsntδμrΔtσvδGkpproΔβπGtoGnδtδrmσnδGZnGzrotδσnG‘truβturδsG“sσnμG‘pΔrsδGzΔrΔmΔμnδtσβGxw}GnΔtΔG
ΔnγGzπysσβΔlGwoγδlσnμUG2021SGbSG_a_Y_b 3

359 ”σrtuΔlG‘βrδδnσnμGΔnγGlσoloμσβΔlGkβtσvσtyGovΔluΔtσonGoκGxδwGzotδntGsnπσασtorsG’ΔrμδtσnμGv}}uYG
uσnΔsδGnomΔσnUG2021SGXYSGZYX[TZYY[ 1

358 ktomσstσβGσnsσμπtsGσntoGtπδGstruβturδGoκGπδptΔpδptσγδGnΔnoκσαδrsUG2021SGX]]SGW]]XWX

357 sntδμrΔtδγGkpproΔβπGtoGsγδntσκyG‘δlδβtσvδGz’zXlGsnπσασtorsG’ΔrμδtσnμGtπδGkllostδrσβG‘σtδUG2021SG_XSG[aYWT[aZY 0

(2021-2021)

87



356 μmx_wwzl‘kdGkGxδwG’oolGtoGzδrκormGonγT‘tΔtδGprδδGonδrμyGmΔlβulΔtσonsGwσtπGq}ywkm‘UG2021SG
XaSG_YbXT_YcX 68

355 ‘pδβtrosβopσβΔllyGquσγδγG‘σmulΔtσonsG}δvδΔlGnσstσnβtG‘trΔtδμσδsGκorGzosσtσonσnμG‘uαstrΔtδsGtoG
kβπσδvδG‘δlδβtσvσtyGσnGxonπδmδGpδOssPV˛–TuδtoμlutΔrΔtδTnδpδnγδntGrΔloμδnΔsδsUG2021SGXXSGXYZc[TXY[Wb 4

354 prδδGδnδrμyGpδrturαΔtσonGOpozPTμuσγδγGsβΔκκolγGπoppσnμUUG2022SGXYSGXZ]XTXZ_Y 1

353 nσsβovδryGoκGnovδlGσnπσασtorsGoκG‘k}‘Tmo”TYGmΔσnGprotδΔsδUG2021SGXTc 1

352 ’πδGmσlkTγδrσvδγGlΔβtoκδrrσnGσnπσασtsG”Tk’zΔsδGΔβtσvσtyGαyGtΔrμδtσnμGσtsG”XGγomΔσnUG2021SGXb_SG][TaW 2

351 mn}XGmomposσtσonGmΔnGkκκδβtGxΔnoαoγyG}δβomασnΔntGoxprδssσonGYσδlγsUG2021SGXXSG 0

350 snG‘σlσβoGsγδntσκσβΔtσonGΔnγGovΔluΔtσonGoκGxΔturΔlGzroγuβtsGΔsGzotδntσΔlG’umorGxδβrosσsGpΔβtorG
punβtσonGsnπσασtorsG“sσnμGkγvΔnβδγGonΔlosGksβlδpσosGuxswoGxoγδsUG2021SGYYSG 2

349 sntδrΔβtσvδGwδβπΔnσsmGoκGzotδntσΔlGsnπσασtorsGwσtπGqlyβosylGκorG‘k}‘Tmo”TYGαyGwolδβulΔrGnynΔmσβsG
‘σmulΔtσonUG2021SGcSGXa[c

348 ‘ystδmΔtσβGnδvδlopmδntGoκGzδptσγδGsnπσασtorsG’ΔrμδtσnμGtπδGm mvXYVrwqlXGsntδrΔβtσonUG2021SG_[SGXZ[ZcTXZ[]W2

347 nδβoγσnμGmolδβulΔrGmδβπΔnσsmGunγδrlyσnμGασnγσnμGoκGγruμsGtoGrs”TXGprotδΔsδGwσtπGmolδβulΔrG
γynΔmσβsGsσmulΔtσonsGΔnγGwwTql‘kGβΔlβulΔtσonsUG2021SGZYSGbbcTcX] 3

346 kγvΔnβδγG‘ΔmplσnμGwδtπoγsGκorGwultσsβΔlδG‘σmulΔtσonGoκGnσsorγδrδγGzrotδσnsGΔnγGnynΔmσβG
sntδrΔβtσonsUG2021SGXXSG 3

345 prδδGonδrμyGmπΔnμδGγurσnμGtπδGpormΔtσonGoκGmrystΔllσnδGmontΔβtGαδtwδδnGvysozymδGwonomδrsG
unγδrGnσκκδrδntGzπysσβΔlGΔnγGmπδmσβΔlGmonγσtσonsUG2021SGXXSGXXYX 1

344 sγδntσκσβΔtσonGoκGpooγGmompounγsGΔsGσnπσασtorsGoκG‘k}‘Tmo”TYGmΔσnGprotδΔsδGusσnμGmolδβulΔrG
γoβkσnμGΔnγGmolδβulΔrGγynΔmσβsGsσmulΔtσonsUG2021SGYXaSGXW[Zc[ 5

343 momασnδγGspδβtrosβopσβGΔnγGtπδorδtσβΔlGΔnΔlysσsGoκGtπδGασnγσnμGoκGΔGwΔtδrTsoluαlδGpδrylδnδGγσσmσγδG
toGnxkV}xkGpolynuβlδotσγδsGΔnγGqTquΔγruplδxδsUG2021SGY_WSGXXccX[ 0

342 ‘truβturΔlGαΔsσsGκorGmolδβulΔrGrδβoμnσtσonGoκGqGprotδσnTβouplδγGδstroμδnGrδβδptorGαyGsδlδβtδγG
ασspπδnolsUG2021SGacZSGX[b]]b 3

341 wolδβulΔrGγynΔmσβsGsσmulΔtσonsGoκGΔllostδrσβGmotσonsGΔnγGβompδtσtσvδGσnπσασtσonGoκGtπδGZσkΔGvσrusG
πδlσβΔsδUG2021SGXWbSGXWbWWX

340 wolδβulΔrGγynΔmσβsGstuγyGoκGδnπΔnβδγGΔutopπospπorylΔtσonGαyG‘cW[pGmutΔtσonGoκGtπδG}o’GkσnΔsδG
γomΔσnUG2021SGYXZSGXWaacc 0

339 kGtrσpΔrtσtδGβΔrαoπyγrΔtδTασnγσnμGmoγulδGtoGκunβtσonΔlσzδGβδllulosδGnΔnoβrystΔlsUG2021SGcSGa[[[Ta[]] 0
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338 snsσμπtGσntoGtπδGσmpΔβtGoκGoqp}GvacYYVpVrGmutΔtσonsGonGsδnsσtσvσtyGtoGosσmδrtσnσαdGΔnGσnGsσlσβoGstuγyUG
2021SG[]SG[a]_T[a_]

337
momασnΔtσonGoκGmultσplδGβomputΔtσonΔlGmδtπoγsGrδvδΔlσnμGspδβσκσβGsuαTsδβtσonΔlGrδβoμnσtσonGΔnγG
πyγroμδnTαonγGγδpδnγδntGtrΔnsportΔtσonGoκGmussGpδptσγδGκrΔμmδntGσnGyTqlβxkβGtrΔnsκδrΔsδUG2021SG
XcSGYW[]TYW]_

0

336 kssδssmδntGoκGkwlo}GporβδGpσδlγsGκorG‘σmulΔtσonsGoκGssnxkUG2021SGXaSGXYWbTXYXa 2

335 wΔppσnμGmonκormΔtσonΔlG‘pΔβδGoκGkllGbWWWG’rσpδptσγδsGαyG{uΔntumGmπδmσβΔlGwδtπoγsdG–πΔtG
‘trΔσnGssGkκκorγΔαlδGwσtπσnGpolγδγGzrotδσnGmπΔσnsiUG2021SGXY]SG]bT_c 1

334 uσnδtσβGΔnγGstruβturΔlGmδβπΔnσsmGκorGnxkGunwσnγσnμGαyGΔGnonTπδxΔmδrσβGπδlσβΔsδUG

333 ssGtπδGr[GπσstonδGtΔσlGσntrσnsσβΔllyGγσsorγδrδγGorGσntrσnsσβΔllyGmultσκunβtσonΔliUG2021SGYZSG]XZ[T]X[Y 1

332 sntrΔβδllulΔrGzΔtπwΔysGsnvolvδγGσnGlonδG}δμδnδrΔtσonG’rσμμδrδγGαyG}δβomασnΔntG‘σlkTsσlσβΔG
mπσmδrΔsUG2018SGYbSGXaWY]aW 26

331 momputΔtσonΔlGnδtδrmσnΔtσonGoκGtπδG}δlΔtσvδGprδδGonδrμyGoκGlσnγσnμGâ��GkpplσβΔtσonGtoGklΔnσnδG
‘βΔnnσnμGwutΔμδnδsσsUG2007SGZW]TZZc 5

330 smplσβσtG‘olvδntGolδβtrostΔtσβsGσnGlσomolδβulΔrG‘σmulΔtσonUG2006SGY_ZTYc] 24

329 zrδγσβtσonGoκGkntσμδnσβGlGΔnγG’GmδllGopσtopδsGvσΔGonδrμyGnδβomposσtσonGknΔlysσsdGnδsβrσptσonGoκGtπδG
–δαTlΔsδγGzrδγσβtσonG’oolGlozzoUG2015SGXZ[bSGXZTYY 5

328 zrotoβolsGκorGwolδβulΔrGnynΔmσβsG‘σmulΔtσonsGoκG}xkGxΔnostruβturδsUG2017SGX_ZYSGZZT_[ 2

327 smplσβσtGmδmαrΔnδGmoγδlsGκorGmδmαrΔnδGprotδσnGsσmulΔtσonUG2008SG[[ZSGXbXTc_ 23

326 kGmomprδπδnsσvδGoxplorΔtσonGoκGzπysσβΔlGΔnγGxumδrσβΔlGzΔrΔmδtδrsGσnGtπδGzoσssonâ��loltzmΔnnG
oquΔtσonGκorGkpplσβΔtσonsGtoG}δβδptorâ��vσμΔnγGlσnγσnμUG2015SGZcTaX 1

325 wolδβulΔrGnynΔmσβsG‘σmulΔtσonsGoκGvσμΔnγG}δβoμnσtσonGuponGlσnγσnμGkntσtπromασndGkGwwVql‘kG
kpproΔβπUG2015SG]b[T]cZ 2

324 woγδlσnμGoκGolδβtrostΔtσβGoκκδβtsGσnGwΔβromolδβulδsUG2019SGX_ZTYWY 2

323 yptσmσzΔtσonsGoκGzrotδσnGporβδGpσδlγsUG2014SGXc]TY[a 1

322 wultσγσmδnsσonΔlGqloαΔlGyptσmσzΔtσonGΔnγG}oαustnδssGknΔlysσsGσnGtπδGmontδxtGoκGzrotδσnTvσμΔnγG
lσnγσnμUG2020SGX_SG[__cT[_b[ 5

321 rδpΔrσnGsnπσασtsGmδllulΔrGsnvΔsσonGαyG‘k}‘Tmo”TYdG‘truβturΔlGnδpδnγδnβδGoκGtπδGsntδrΔβtσonGoκGtπδG
‘pσkδG‘XG}δβδptorTlσnγσnμGnomΔσnGwσtπGrδpΔrσnUG2020SGXYWSGXaWWTXaX] 116
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320 wΔrkovGstΔtδGmoγδlσnμGrδvδΔlsGΔltδrnΔtσvδGunασnγσnμGpΔtπwΔysGκorGpδptσγδTwrmGβomplδxδsUG2020SG
XXaSGZW_XWTZW_Xb 6

319 wΔstδrGβurvδGoκGαoostδγGγσκκusσonGκorGXWGβΔtΔlytσβGδnzymδsUG2020SGXXaSGYc[Z]TYc[[X 14

318 snsσμπtsGσntoGtπδGασnγσnμGmoγδGoκGsulpπΔmΔtδsGΔnγGsulpπΔmσγδsGtoGπmkGssdGβrystΔlloμrΔpπσβGstuγσδsG
ΔnγGασnγσnμGκrδδGδnδrμyGβΔlβulΔtσonsUG2017SGZYSGXWWYTXWXX 25

317
oxplorσnμGαδnzoxΔαorolδGγδrσvΔtσvδsGΔsGβΔrαonσβGΔnπyγrΔsδGσnπσασtorsdGΔGstruβturΔlGΔnγG
βomputΔtσonΔlGΔnΔlysσsGrδvδΔlsGtπδσrGβonκormΔtσonΔlGvΔrσΔασlσtyGΔsGΔGtoolGtoGσnβrδΔsδGδnzymδG
sδlδβtσvσtyUG2019SGZ[SGX[cbTX]W]

5

316 smplσβσtGlσμΔnγGtπδoryGκorGrδlΔtσvδGασnγσnμGκrδδGδnδrμσδsdGssUGknGδstσmΔtorGαΔsδγGonGβontrolGvΔrσΔtδsUG
2020SG[SG 2

315 onδrμyGmonsδrvΔtσonGΔsGΔGwδΔsurδGoκG‘σmulΔtσonGkββurΔβyUG 3

314 ‘ystδmΔtσβGγδvδlopmδntGoκGpδptσγδGσnπσασtorsGtΔrμδtσnμGtπδGm mvXYVrwqlXGσntδrΔβtσonUG 1

313 xδlκσnΔvσrGwΔsGprδγσβtδγGtoGαδGΔGpotδntσΔlGσnπσασtorGoκGYWXcTnmovGmΔσnGprotδΔsδGαyGΔnGσntδμrΔtσvδG
ΔpproΔβπGβomασnσnμGπomoloμyGmoγδllσnμSGmolδβulΔrGγoβkσnμGΔnγGασnγσnμGκrδδGδnδrμyGβΔlβulΔtσonUG 85

312 ‘yntπδtσβGrδpΔrΔnG‘ulκΔtδGwσmδtσβGzσxΔtσmoγGOzq][]PGzotδntlyGsnπσασtsG‘k}‘Tmo”TYGlyGnσsruptσnμG
’πδG‘pσkδTkmoYGσntδrΔβtσonUG 7

311 oκκδβtsGoκGrYkUlGσnβorporΔtσonGonGnuβlδosomδGstruβturδsGΔnγGγynΔmσβsUG 1

310 wwqlV‘kGmonsδnsusGostσmΔtδGoκGtπδGlσnγσnμGprδδGonδrμyGlδtwδδnGtπδGxovδlGmoronΔvσrusG‘pσkδG
zrotδσnGtoGtπδGrumΔnGkmoYG}δβδptorUG2020SG 4

309 knΔlysσsGoκG‘k}‘Tmo”TYGy}pZΔGstruβturδGrδvδΔlsGβπlorσγδGασnγσnμGsσtδsUG2020SG 1

308 krβπΔδΔlGβπromΔtσnGâ��slσnkσδsâ��GΔrδGσnπδrδntlyGγynΔmσβGβomplδxδsGwσtπGγδκlδβtδγGnxkGwrΔppσnμG
pΔtπwΔysUG 1

307 ynTlσnδGyptσmσzΔtσonGoκGrΔmσltonσΔnG}δplσβΔGoxβπΔnμδG‘σmulΔtσonsUG 1

306 lrσγμσnμGoκGnuβlδosomδTproxσmΔlGnxkGγouαlδTstrΔnγGαrδΔksGαyGzk}zYGδnπΔnβδsGσtsGσntδrΔβtσonG
wσtπGrzpXUG 3

305 ’σtrΔtσonGoκGkγδnσnδGσnGΔGqkGwσsmΔtβπGwσtπGqrΔnγGmΔnonσβΔlG‘σmulΔtσonsUG2021SGYWSGX_]TXaZ 3

304 kxqnδlwutGâ��GΔGwδαTαΔsδγGtoolGκorGprδγσβtσnμGΔnγGΔnΔlyzσnμGκunβtσonΔlGlossGmδβπΔnσsmsGoκG
ΔmyotropπσβGlΔtδrΔlGsβlδrosσsTΔssoβσΔtδγGΔnμσoμδnσnGmutΔtσonsUGYSGYYa 1

303 kxqnδlwutGTGΔGwδαTαΔsδγGtoolGκorGprδγσβtσnμGΔnγGΔnΔlyzσnμGκunβtσonΔlGlossGmδβπΔnσsmsGoκG
γδlδtδrσousGΔnμσoμδnσnGmutΔtσonsGβΔusσnμGΔmyotropπσβGlΔtδrΔlGsβlδrosσsUG2013SGYSGYYa 4
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302 zrδγσβtσonGoκGtπδGlσnγσnμGkκκσnσtσδsGoκGz‘nc]GznZGnomΔσnGσnGmomplδxGwσtπGtπδGm}sz’GzδptσγδUG2013
SGYSGXZaTX[X 1

301 onsδmαlδrdGonΔαlσnμGrσμπT’πrouμπputGwolδβulΔrG‘σmulΔtσonsGΔtGtπδG‘upδrκΔmσlyG‘βΔlδUG2016SGXYSGδXWW[aYb 14

300 kpplσβΔtσonGoκG}σμσγσtyG’πδoryGtoGtπδG’πδrmostΔασlσzΔtσonGoκGvσpΔsδGkGκromGlΔβσllusGsuαtσlσsUG2016SG
XYSGδXWW[a][ 35

299 kvulraG”ΔrσΔntG}δlΔtδγGtoGzrostΔtδGmΔnβδrGoxπσασtsGkltδrδγG‘uαstrΔtδGlσnγσnμUG2017SGXZSGδXWW]Z[] 12

298 ’πδGσnsGΔnγGoutsGoκGvΔnσllylGΔlβoπolGoxσγΔsδdGsγδntσκσβΔtσonGoκGlσμΔnγGmσμrΔtσonGpΔtπsUG2017SGXZSGδXWW]aba 15

297 wolδβulΔrGrδβoμnσtσonGoκGrZVr[GπσstonδGtΔσlsGαyGtπδGtuγorGγomΔσnsGoκGtwtnYkdGΔGβompΔrΔtσvδG
molδβulΔrGγynΔmσβsGsσmulΔtσonsGstuγyUG2011SG_SGδX[a_] 23

296 ‘truβturΔlGαΔsσsGκorGspδβσδsGspδβσκσβGσnπσασtσonGoκGXa˛†TπyγroxystδroσγGγδπyγroμδnΔsδGtypδGXG
OXa˛†Tr‘nXPdGβomputΔtσonΔlGstuγyGΔnγGασoloμσβΔlGvΔlσγΔtσonUG2011SG_SGδYYccW 6

295 snσtσΔlGασnγσnμGoκGσonsGtoGtπδGσntδrπδlσβΔlGloopsGoκGγσvΔlδntGσonGtrΔnsportδrGmorkdGrδplσβΔGδxβπΔnμδG
molδβulΔrGγynΔmσβsGsσmulΔtσonGstuγyUG2012SGaSGδ[ZbaY 6

294 –δΔkGμlyβolσpσγGασnγσnμGoκGΔGmσβroγomΔσnTtrΔβδrGpδptσγδGβorrδlΔtδsGwσtπGΔμμrδμΔtσonGΔnγGslowG
γσκκusσonGonGβδllGmδmαrΔnδsUG2012SGaSGδ]XYYY 6

293 wolδβulΔrGγynΔmσβsGrδvδΔlGασnγσnμGmoγδGoκGμlutΔtπσonylspδrmσγσnδGαyGtrypΔnotπσonδGsyntπδtΔsδUG
2013SGbSGδ]_abb 23

292 oκκδβtGoκGsδquδnβδGΔnγGstδrδoβπδmσstryGrδvδrsΔlGonGp]ZGpδptσγδGmσmσβryUG2013SGbSGδ_baYZ 6

291 }δsolvσnμGπotGspotsGσnGtπδGmTtδrmσnΔlGγσmδrσzΔtσonGγomΔσnGtπΔtGγδtδrmσnδGtπδGstΔασlσtyGoκGtπδG
molδβulΔrGβπΔpδronδGrspcWUG2014SGcSGδc_WZX 21

290 wδβπΔnσsmGoκGσnπσασtσonGoκGtπδGπumΔnGsσrtuσnGδnzymδG‘s}’ZGαyGnσβotσnΔmσγδdGβomputΔtσonΔlGΔnγG
δxpδrσmδntΔlGstuγσδsUG2014SGcSGδXWaaYc 48

289 ‘truβturΔlG}σμσγσtyGΔnγGzrotδσnG’πδrmostΔασlσtyGσnG”ΔrσΔntsGoκGvσpΔsδGkGκromGlΔβσllusGsuαtσlσsUG2015SG
XWSGδWXZWYbc 46

288 zolΔrGnδsolvΔtσonGΔnγGzosσtσonGYY_GoκGzΔnβrδΔtσβGΔnγGxδutropπσlGolΔstΔsδsGkrδGmruβσΔlGtoGtπδσrG
kκκσnσtyGκorGtπδGuunσtzT’ypδGsnπσασtorsG‘πzsTXGΔnγG‘πzsTXVuXZvUG2015SGXWSGδWXZaaba 3

287 ’ΔrμδtσnμGYkzV’kZT’oknGprotδσnTprotδσnGσntδrΔβtσonsGusσnμGκrΔμmδntTαΔsδγGΔnγGβomputΔtσonΔlG
moγδlσnμGΔpproΔβπδsUG2017SGXYSGδWXabZbX 17

286 oxplorσnμGtπδGασnγσnμGsσtδsGΔnγGασnγσnμGmδβπΔnσsmGκorGπyγrotropδGδnβΔpsulΔtδγGμrσsδoκulvσnGγruμG
onG˛‡TtuαulσnGprotδσnUG2018SGXZSGδWXcWYWc 3

285 lrσγμσnμGoκGnuβlδosomδTproxσmΔlGnxkGγouαlδTstrΔnγGαrδΔksGαyGzk}zYGδnπΔnβδsGσtsGσntδrΔβtσonG
wσtπGrzpXUG2020SGX]SGδWY[WcZY 13
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284 }olδGoκGtπδGxTtδrmσnΔlGlσγGσnGrδμulΔtσnμGtπδGσntδrΔβtσonGoκGpπospπorylΔtδγGwnw GwσtπGp]ZUG2017SGbSGXXYbY]TXXYb[W7

283 woγδlσnμGΔnγGΔntσtumorGstuγσδsGoκGΔGmoγσκσδγGvTpδnδtrΔtσnGpδptσγδGtΔrμδtσnμGoYpGσnGlunμGβΔnβδrG
ΔnγGprostΔtδGβΔnβδrUG2018SGcSGZZY[cTZZY]a 4

282 nδsσμnGoκGsnπσασtorsGκorGqlyβδrΔlγδπyγδTZTpπospπΔtδGnδπyγroμδnΔsδGOqkznrPGonzymδGoκG
vδσsπmΔnσΔGmδxσβΔnΔUG2020SGX_SGab[Tac] 3

281 momputΔtσonΔlG‘tuγyGoκGtπδGlσnγσnμGwoγδsGoκGnσvδrsδGnzxGknΔloμuδsGonGostroμδnG}δβδptorsGOo}PG
ΔnγGtπδGlσoloμσβΔlGovΔluΔtσonGoκGΔGxδwGzotδntσΔlGkntσδstroμδnσβGvσμΔnγUG2018SGXbSGX]WbTX]YW 2

280 ‘δlδβtσonGoκGΔGqzo}XGvσμΔnγGvσΔGvσμΔnγTαΔsδγG”σrtuΔlG‘βrδδnσnμGmouplδγGtoGwolδβulΔrGnynΔmσβsG
‘σmulΔtσonsGΔnγGstsGkntσTprolσκδrΔtσvδGoκκδβtsGonGlrδΔstGmΔnβδrGmδllsUG2018SGXbSGX_YcTX_Zb 6

279 ‘yntπδsσsGΔnγGsnG”σtroGovΔluΔtσonGoκG’δtrΔπyγroquσnolσnδGnδrσvΔtσvδsGΔsGkntσprolσκδrΔtσvδG
mompounγsGoκGlrδΔstGmΔnβδrGvσΔG’ΔrμδtσnμGtπδGqzo}UG2019SGXcSGa_WTaaX 7

278 pΔstGsγδntσκσβΔtσonGoκGzossσαlδGnruμG’rδΔtmδntGoκGmoronΔvσrusGnσsδΔsδGTXcGOmy”snTXcPG’πrouμπG
momputΔtσonΔlGnruμG}δpurposσnμG‘tuγyUG2020SG 9

277 oxpΔnγσnμGtπδG‘truβturΔlGnσvδrsσtyGoκGnxkGwδtπyltrΔnsκδrΔsδGsnπσασtorsUG2020SGX[SG 7

276 ynGtπδG“sδGoκGtπδGnσsβrδtδGmonstΔntGprGwolδβulΔrGnynΔmσβsGtoGnδsβrσαδGtπδGmonκormΔtσonΔlG‘pΔβδG
oκGzδptσγδsUG2020SGXZSG 0

275 momputΔtσonΔlG‘tuγyGoκGlσnγσnμGwoγδGκorGxTsuαstσtutδγGzyrrolδGnδrσvΔtσvδsGtoGrs”TXGμp[XQUG2010SG
ZaSGcW[TcX] 7

274 zrotδσnGpolγσnμGαyGmomputδrdGrowGpΔrGrΔvδG–δGqonδiUG2011SGYaSGXbaTXc[ 1

273 wolδβulΔrGmoγδlσnμGstuγσδsGoκGpδptoσγGpolymδrsUG2017SG[SGXWYcTXW]X 13

272 zrotδσnG‘truβturδGzrδγσβtσonG“sσnμGΔnGkssoβσΔtδγGwδmoryGrΔmσltonσΔnGΔnγGkllTktomGwolδβulΔrG
nynΔmσβsG‘σmulΔtσonsUG2008SGYcSGYXaYTYXbY 4

271 momputΔtσonΔlG‘tuγyGoκGrumΔnGmΔlβσtonσnGOπm’PGylσμomδrUG2009SGZWSGZWW_TZWXW 2

270 }δκσnδmδntGoκGzrotδσnGxw}G‘truβturδGunγδrGwδmαrΔnδTlσkδGonvσronmδntsGwσtπGΔnGsmplσβσtG‘olvδntG
woγδlUG2009SGZWSGXXZcTXX[Y 8

269 nσmδrσzΔtσonGoκGpσαrσlTκormσnμG‘δμmδntsGoκG˛–T‘ynuβlδσnUG2009SGZWSGXb[]TXb]W 2

268 “nΔmασμuousGnδtδrmσnΔtσonGoκGsntδrmolδβulΔrGryγroμδnGlonγGoκGxw}G‘truβturδGαyGwolδβulΔrG
nynΔmσβsG}δκσnδmδntG“sσnμGkllTktomGporβδGpσδlγGΔnγGsmplσβσtG‘olvδntGwoγδlUG2010SGZXSGYaXaTYaYW 6

267 mompΔrΔtσvδG‘tuγyGoκGsmplσβσtGΔnγGoxplσβσtG‘olvΔtσonGwoγδlsGκorGzroασnμG’ryptopπΔnG‘σγδGmπΔσnG
zΔβkσnμGσnGzrotδσnsUG2012SGZZSGbYbTbZY 3
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266 momputΔtσonΔlG‘tuγyGonGylσμomδrGpormΔtσonGoκGpσαrσlTκormσnμGzδptσγδGoκG˛–T‘ynuβlδσnUG2012SGZZSGb[bTb][ 3

265 ’πδorδtσβΔlGmπΔrΔβtδrσzΔtσonGoκGlσnγσnμGwoγδGoκGyrμΔnosσlσβonGsnπσασtorGwσtπGpZbdGnoβkσnμSGwnG
‘σmulΔtσonGΔnγGwwVql‘kGprδδGonδrμyGkpproΔβπUG2014SGZ]SGY[c[TY]W[ 1

264 rostGprotδostΔsσsGmoγulΔtδsGσnκluδnzΔGδvolutσonUG2017SG_SG 22

263 ’πδGγynΔmσβGβonκormΔtσonΔlGlΔnγsβΔpδGoκGtπδGprotδσnGmδtπyltrΔnsκδrΔsδG‘o’nbUG2019SGbSG 21

262 snsσμπtsGonGtπδGstruβturδGΔnγGstΔασlσtyGoκGvσβΔnΔntΔsδdGΔGtrσmδrσβGΔβσγTstΔαlδGβoσlδγTβoσlGlσpoprotδσnG
κromGkβσγσtπσoαΔβσllusGtπσooxσγΔnsUG2014SGYSGδ[]a 3

261 oxplorΔtσonGoκGtπδGsδlδβtσvδGασnγσnμGmδβπΔnσsmGoκGprotδσnGkσnΔsδGkurorΔGkGsδlδβtσvσtyGvσΔGΔG
βomprδπδnsσvδGmolδβulΔrGmoγδlσnμGstuγyUG2019SGaSGδabZY 4

260 rowGtoGstrσkδGΔGβonκormΔtσonΔlGαΔlΔnβδGσnGprotδσnGκorβδGκσδlγsGκorGmolδβulΔrGγynΔmσβsGsσmulΔtσonsiUGδX]ab 0

259 nσsβovδryGoκGnovδlGnproXGσnπσασtorsGvσΔGβomputΔtσonΔlGασoΔβtσvσtyGκσnμδrprσntsGΔnγGstruβturδTαΔsδγG
vσrtuΔlGsβrδδnσnμUG2021SG 1

258 nδvδlopmδntGΔnγG”ΔlσγΔtσonGoκGkwlo}TplX]TmompΔtσαlδGporβδGpσδlγGzΔrΔmδtδrsGκorG
zπospπorylΔtδγGkmσnoGkβσγsUG2021SGXY]SGXXcYaTXXc[Y 1

257 ‘σmulΔtσonG‘tuγyGoκG}xkTlσnγσnμGzrotδσnSGzumσlσoUG2009SGbSG[XT]W 1

256 kxqnδlwutGâ��GΔGwδαTαΔsδγGtoolGκorGprδγσβtσnμGΔnγGΔnΔlyzσnμGκunβtσonΔlGlossGmδβπΔnσsmsGoκG
γδlδtδrσousGΔnμσoμδnσnGmutΔtσonsGβΔusσnμGΔmyotropπσβGlΔtδrΔlGsβlδrosσsUG2013SGYSGYYa 3

255 woγδlσnμGoκGolδβtrostΔtσβGoκκδβtsGσnGwΔβromolδβulδsUG2014SGX]XTXcZ

254 ’πδGkββurΔβyGoκGqδnδrΔlσzδγGlornGporβδsUG2015SGX[ZTX]]

253 ‘δlκTsnβlusσonGmomplδxδsGoκGwonoκunβtσonΔlσzδγGlδtΔTmyβloγδxtrσnsGΔsGrostâ��quδstGsntδrΔβtσonG
woγδlG‘ystδmsGΔnγG‘σmplδGΔnγG‘δnsσtσvδG’δstαδγsGκorGsmplσβσtG‘olvΔtσonGwδtπoγsUG2015SGYaXTYc_

252 yutToκT}δμσstδrGk˛†[YGkssδmαlσδsGΔsGwoγδlsGκorGxδurotoxσβGylσμomδrsGΔnγGpσαrσlsUG

251 monvδrsσonGαδtwδδnGpΔrΔllδlGΔnγGΔntσpΔrΔllδlG˛†TsπδδtsGσnGwσlγTtypδGΔnγGsowΔGmutΔntGκσαrσlsUG

250 wultσTpunnδlGvΔnγsβΔpδGoκGtπδGpolγT‘wσtβπσnμGzrotδσnG}κΔrTm’nUG

249 ’πδGnynΔmσβGmonκormΔtσonΔlGvΔnγsβΔpδsGoκGtπδGzrotδσnGwδtπyltrΔnsκδrΔsδG‘o’nbUG
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248 yptσmσzΔtσonsGoκGzrotδσnGporβδGpσδlγsUG2019SGYWZTY]_

247 snγuβtσonGoκG}ΔrδGmonκormΔtσonGoκGylσμosΔββπΔrσγδGαyGlσnγσnμGtoGmΔlβσumTγδpδnγδntGlΔβtδrσΔlG
vδβtσndG TrΔyGmrystΔlloμrΔpπyGΔnγGwoγδllσnμG‘tuγyUG

246 nrΔmΔtσβGsπΔpδGβπΔnμδsGoββurGΔsGmytoβπromδGβGκolγsUG

245 mΔtΔlytσβGwδβπΔnσsmGoκGzroβδssσvδGqlκ’YdG’rΔnsσtσonGzΔtπG‘ΔmplσnμGsnvδstσμΔtσonGoκG‘uαstrΔtδG
’rΔnsloβΔtσonUG2020SG]SGYXZa[TYXZb[ 1

244 oxplorσnμGtπδGsδlδβtσvδGmδβπΔnσsmGoκGσnπσασtorsGtowΔrγsGγσκκδrδntGsuαtypδsGoκGβlΔssGsGzsZuUG2021SGXZcXa[ 0

243 prTnδpδnγδntGmonκormΔtσonΔlGmπΔnμδsGvδΔγGtoGΔGrσμπlyG‘πσκtδγGpGκorGΔGlurσδγGqlutΔmσβGkβσγG
wutΔntGoκG‘xΔsδUG2020SGXY[SGXXWaYTXXWbW 2

242 “nusuΔlGmoγδGoκGγσmδrσzΔtσonGoκGrδtσnσtσsGpσμmδntosΔTΔssoβσΔtδγGpYYWmGrπoγopsσnUG

241 oluβσγΔtσnμGwolδβulΔrGsntδrΔβtσonsGoκG’δnGxΔturΔlGmompounγsG’ΔrμδtσnμGo_Grz”GrσμπG}σskG
ynβoprotδσnsG“sσnμGwσβrosδβonγGwolδβulΔrGnynΔmσβsG‘σmulΔtσonsUG2021SGXaSG]baT_WW 1

240 xonΔllostδrσβG‘σrtuσnGonzymδGkβtσvΔtσondGmπΔrΔβtδrσzΔtσonGoκGrσtGmompounγsUG 0

239 wδβπΔnσsmTαΔsδγGδnzymδGΔβtσvΔtσnμGβompounγsUG 0

238 kssδssσnμGtπδGδκκδβtsGoκGzwwYGvΔrσΔntsGonGprotδσnGstΔασlσtyUG2021SGXZ[SGZ[[TZ[[ 0

237 wolδβulΔrGnynΔmσβsGzrotoβolsGκorGtπδG‘tuγyGoκGmyβloγδxtrσnGnruμGnδlσvδryG‘ystδmsUG2021SGYYWaSGXWcTXY]

236 lσnγσnμGprδδGonδrμyGoκGtπδGxovδlGmoronΔvσrusG‘pσkδGzrotδσnGΔnγGtπδGrumΔnGkmoYG}δβδptorUG2020SG 0

235 ystπolδGprotδβtsGΔμΔσnstGknμGssTσnγuβδγGδnγotπδlσoβytδGγδΔtπGαyGtΔrμδtσnμGxpT˛”lGpΔtπwΔyGΔnγG
uδΔpTXVxrκYGpΔtπwΔyUG2019SGXXSGX[YTX]c 7

234 lσnγσnμGκrδδGδnδrμyGγδβomposσtσonGΔnγGmultσplδGunασnγσnμGpΔtπsGoκGαurσδγGlσμΔnγsGσnGΔGzrδ{XG
rσαoswσtβπUG2021SGXaSGδXWWc_WZ 0

233 onπΔnβσnμGzΔrΔoxonGlσnγσnμGtoGyrμΔnopπospπorusGryγrolΔsδGkβtσvδG‘σtδUG2021SGYYSG

232 nσsβovδryGoκGnσvδrsδGxΔturΔlGzroγuβtsGΔsGsnπσασtorsGoκG‘k}‘Tmo”TYGwGzrotδΔsδGtπrouμπG”σrtuΔlG
‘βrδδnσnμUG2021SG 5

231 uσnδtσβGΔnγGstruβturΔlGmδβπΔnσsmGκorGnxkGunwσnγσnμGαyGΔGnonTπδxΔmδrσβGπδlσβΔsδUG2021SGXYSGaWX] 2
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230 }δplσβΔGδxβπΔnμδGmolδβulΔrGγynΔmσβsGsσmulΔtσonsGrδvδΔlGsδlκTΔssoβσΔtσonGsσtδsGσnGwTβrystΔllσnG
βΔusδγGαyGmutΔtσonsGprovσγδGσnsσμπtsGoκGβΔtΔrΔβtUG2021SGXXSGYZYaW 1

229 ’ΔrμδtσnμGmδβπΔnσsmGκorG‘k}‘Tmo”TYGdGσntδrΔβtσonGΔnγGkδyGμroupsGoκG’wz}‘‘YGtowΔrγGκourG
potδntσΔlGγruμsUG2021SGXZSGXcYXbTXcYZa 0

228 rn Tw‘GΔnγGwnGsσmulΔtσonsGprovσγδGδvσγδnβδGκorGstΔασlσzΔtσonGoκGtπδGsμqXTGpβ˛‡}sΔGOmn_[ΔPGσmmunδG
βomplδxGtπrouμπGσntδrmolδβulΔrGμlyβoprotδσnGαonγsUG2021SG[Z[SGX_aZcX 1

227 mnu[GΔsGΔGpπytoβπδmσβΔlGαΔsδγGΔntσβΔnβδrGγruμGtΔrμδtUG2022SGYbSGXWWbY_ 2

226 nδβoγσnμGtπδGrostTzΔrΔsσtδGzrotδσnGsntδrΔβtσonsGsnvolvδγGσnGmδrδαrΔlGwΔlΔrσΔG’πrouμπGqlΔrδsGoκG
wolδβulΔrGnynΔmσβsG‘σmulΔtσonsUUG2022SG 1

225 sγδntσκσβΔtσonGoκGpotδntGκooγGβonstσtuδntsGΔsG‘k}‘Tmo”TYGpΔpΔσnTlσkδGprotδΔsδGmoγulΔtorsGtπrouμπG
ΔγvΔnβδγGpπΔrmΔβoσnκormΔtσβsGΔpproΔβπδsUUG2021SGXXXSGXWbXXZ 3

224 nσsβovδryGoκGsmΔllGmolδβulΔrGσnπσασtorsGκorGσntδrlδukσnTZZV‘’YGprotδσnTprotδσnGσntδrΔβtσondGΔGvσrtuΔlG
sβrδδnσnμSGmolδβulΔrGγynΔmσβsGsσmulΔtσonsGΔnγGασnγσnμGκrδδGδnδrμyGβΔlβulΔtσonsUUG2022SGX 2

223 smportΔnβδGoκG’πrδδTloγyGzroαlδmsGΔnγGzrotδσnTzrotδσnGsntδrΔβtσonsGσnGzrotδolysσsT’ΔrμδtσnμG
mπσmδrΔGwoγδlσnμdGsnsσμπtsGκromGwolδβulΔrGnynΔmσβsG‘σmulΔtσonsUUG2022SG 4

222 ‘truβturδTαΔsδγGγσsβovδryGΔnγGασoTδvΔluΔtσonGoκGΔGβyβlopδntΔ×[S]ütπσδno×YSZTüpyrσmσγσnT[TonδGΔsGΔG
pπospπoγσδstδrΔsδGXWkGσnπσασtorUUG2022SGXYSGX]a_TX]cX 1

221 kGunσvδrsΔlGσnGsσlσβoG”OnPtGrδβomασnΔtσonGstrΔtδμyGκorGγδvδlopσnμGπumΔnσzδγGmonoβlonΔlG
ΔntσαoγσδsUUG2022SGYWSG]b

220 uσnδtσβGwoγulΔtσonGoκGkmyloσγT˛†GOXT[YPGkμμrδμΔtσonGΔnγG’oxσβσtyGαyG‘truβturδTlΔsδγG}ΔtσonΔlG
nδsσμnUUG2022SG 0

219 zotδntσΔlGσmplσβΔtσonsGoκGvouΔβΔpΔnGβompounγsGκorGσnsδβtσβσγΔlGΔβtσvσtydGΔnGσnGsσlσβoGstuγyUUG2022SG

218 noβkσnμGΔnγGwolδβulΔrGnynΔmσβGoκGwσβroΔlμΔδGmompounγsGΔsGzotδntσΔlGsnπσασtorsGoκG
lδtΔTvΔβtΔmΔsδUUG2022SGYZSG 0

217 ‘truβturΔlGsnsσμπtsGσntoGtπδGmoκΔβtorG}olδGoκGrδpΔrσnVrδpΔrΔnG‘ulκΔtδGσnGlσnγσnμGαδtwδδnGtπδG
‘k}‘Tmo”TYG‘pσkδGzrotδσnGΔnγGrostGknμσotδnsσnTmonvδrtσnμGonzymδGssUUG2022SG 1

216 lσnγσnμGmδβπΔnσsmGoκGσnπσασtorsGtoG‘k}‘Tmo”TYGmΔσnGprotδΔsδGγδβσpπδrδγGαyGmultσplδGrδplσβΔG
molδβulΔrGγynΔmσβsGsσmulΔtσonsUUG2022SG 6

215 oxplorσnμG’oxσnsGκorGruntσnμG‘k}‘Tmo”TYGwΔσnGzrotδΔsδGsnπσασtorsdGwolδβulΔrGnoβkσnμSGwolδβulΔrG
nynΔmσβsSGzπΔrmΔβokσnδtσβGzropδrtσδsSGΔnγG}δΔβtomδG‘tuγyUUG2022SGX]SG 6

214 nσsβovδryGoκGΔGnovδlGnonstδroσγΔlGsδlδβtσvδGμluβoβortσβoσγGrδβδptorGmoγulΔtorGαyGvσrtuΔlGsβrδδnσnμG
ΔnγGασoΔssΔysUUG2022SG 4

213 ‘ΔmplσnμGoκGzrotδσnGmonκormΔtσonΔlG‘pΔβδG“sσnμGryαrσγG‘σmulΔtσonsdGkGmrσtσβΔlGkssδssmδntGoκG
}δβδntGwδtπoγsUUG2022SGcSGbZYb[a 2
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212 wolδβulΔrGnynΔmσβsG‘σmulΔtσonsG‘tuγσδsGynG’πδGoκκδβtsGyκGwutΔtσonsGynG’πδGlσnγσnμGkκκσnσtσδsG
lδtwδδnG‘k}‘Tmo”TYG‘pσkδG}lnGknγGrumΔnGkmoYUG

211 nσsβovδryGoκGxovδlGsnπσασtorsGoκGmnuYG“sσnμGnoβkσnμGΔnγGzπysσβsTαΔsδγGlσnγσnμGprδδGonδrμyG
mΔlβulΔtσonUUG2022SG 0

210 sγδntσκσβΔtσonGoκGnovδlGΔptΔmδrsGtΔrμδtσnμGβΔtπδpsσnGlTovδrδxprδssσnμGprostΔtδGβΔnβδrGβδllsUG 0

209 zδptσγδGnynΔmσβsGΔnγGwδtΔγynΔmσβsdGvδvδrΔμσnμGonπΔnβδγG‘ΔmplσnμGwolδβulΔrGnynΔmσβsGtoG
}oαustlyGwoγδlGvonμT’σmδsβΔlδG’rΔnsσtσonsUUG2022SGY[W]SGX]XTX_a 0

208 ’}zw]GmπΔnnδlGlσnγsGmΔlβσumTlσnγσnμGzrotδσnsGmΔlmoγulσnGΔnγG‘XWWkXUUG2022SG

207 ’πδG’mwGzrδpΔrΔtσonGpδσlσkδGwσxturδGκorGtπδG’rδΔtmδntGoκGznδumonσΔdGxδtworkGknΔlysσsSG
zπΔrmΔβoloμσβΔlGkssδssmδntGΔnγG‘σlσβoG‘σmulΔtσonUUG2022SGXZSGac[[W] 0

206 xΔturΔllyGoββurrσnμGplΔntTαΔsδγGΔntσβΔnβδrousGβΔnγσγΔtδsGΔsGprospδβtσvδGklmqYGσnπσασtorsdGΔnGσnG
sσlσβoGγruμGγσsβovδryGstuγyUUG2022SGX 3

205 zrotδσnTzrotδσnGlσnγσnμGprδδGonδrμyGzrδγσβtσonsGwσtπGtπδGwwVzl‘kGkpproΔβπGmomplδmδntδγGwσtπG
tπδGqΔussσΔnTlΔsδγGwδtπoγGκorGontropyGostσmΔtσonUUG2022SGaSGXXW]aTXXW_a 0

204 ‘yntπδtσβGrδpΔrΔnG‘ulκΔtδGwσmδtσβGzσxΔtσmoγGOzq][]PGzotδntlyGsnπσασtsG‘k}‘Tmo”TYGαyGnσsruptσnμG
tπδG‘pσkδâ��kmoYGsntδrΔβtσonUG 6

203 wδβπΔnσsmsGoκGlσnγσnμGoκGkntσmσβroασΔlGzδptσγδGzqvΔGtoGnwzmVnwzqGwδmαrΔnδUUG2022SG 1

202 mompΔrΔtσvδGΔnΔlysσsGoκGβompounγGx‘mXZaYbGΔsGymomyβGπomoγσmδrGstΔασlσzδrGαyGmolδβulΔrG
γynΔmσβsGsσmulΔtσonGΔnγGwwVql‘kGκrδδGδnδrμyGβΔlβulΔtσonUUG2022SGYbSGcY 0

201 rowGγoδsGΔGsmΔllGmolδβulδGασnγGΔtGΔGβryptσβGασnγσnμGsσtδiUG2022SGXbSGδXWWcbXa 2

200 oxplorσnμGspδβσδsTspδβσκσβGσnπσασtorsGwσtπGmultσplδGtΔrμδtGsσtδsGonGpyruvΔtδGkσnΔsδGusσnμGΔG
βomputΔtσonΔlGworkκlowUUG2022SGXTX]

199 ’πδG}xkTασnγσnμGprotδσnGosp[kZGpromotδsGΔxonGγδvδlopmδntGαyGγσrδβtGβontrolGoκGtπδG
βytoskδlδtonUG 0

198 rΔloμδnΔtδγGlΔσβΔlδσnGΔsGΔGzromσsσnμGkntσvσrΔlGkμδntGtowΔrγG‘k}‘Tmo”TYGwΔσnGzrotδΔsδUUG2022SG 6

197 nσstrσαutσonGΔnγG‘truβturδGknΔlysσsGoκGpσαrσlTpormσnμGzδptσγδsGpoβusσnμGonGmonβδntrΔtσonG
nδpδnγδnβyUUG2022SGaSGXWWXYTXWWYX

196 momασnδγGwoγδlσnμG‘tuγyGoκGtπδGlσnγσnμGmπΔrΔβtδrσstσβsGoκGxΔturΔlGmompounγsSGnδrσvδγGκromG
zsorΔlδΔGpruσtsSGtoG˛†TkmyloσγGzδptσγδGwonomδrUUG2022SGYZSG 0

195 ‘truβturδTαΔsδγGZnTzπΔrmΔβopπorδGmoγδlσnμGtoGγσsβovδrGnovδlGσntδrlδukσnG_GσnπσασtorsdGknGσnGsσlσβoG
sβrδδnσnμSGmolδβulΔrGγynΔmσβsGsσmulΔtσonsGΔnγGασnγσnμGκrδδGδnδrμyGβΔlβulΔtσonsUUG2022SGXaSGδWY___ZY 6
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194 sγδntσκσβΔtσonGoκGασoTΔβtσvδGκooγGβompounγsGΔsGpotδntσΔlG‘k}‘Tmo”TYGzvproGσnπσασtorsTmoγulΔtorsG
vσΔGnδμΔtσvδGσmΔμδTαΔsδγGsβrδδnσnμGΔnγGβomputΔtσonΔlGsσmulΔtσonsUUG2022SGX[]SGXW][a[ 0

193 wolδβulΔrG‘σmulΔtσonGoκG‘tΔplδγGzδptσγδsUUG2022SGY[W]SGYbZTZWX

192 momputΔtσonΔlGsnsσμπtsGsntoGtπδGoκκδβtsGoκGtπδG}XcWuGΔnγGxXYX{GwutΔtσonsGonGtπδG‘k}‘Tmo”TYG
‘pσkδGmomplδxG–σtπGlσlσvδrγσnUUG2021SGbSGacXbb] 0

191 }lnGnouαlδGwutΔtσonsGoκG‘k}‘Tmo”TYG‘trΔσnsGsnβrδΔsδG’rΔnsmσssσασlσtyGtπrouμπGonπΔnβδγG
sntδrΔβtσonGαδtwδδnG}lnGΔnγGkmoYG}δβδptorUUG2021SGX[SG 2

190 mΔlβulΔtσonGoκGzrotδσnTvσμΔnγGlσnγσnμGprδδGonδrμyG“sσnμGΔGzπysσβsTquσγδγGxδurΔlGxδtworkUG2021SG 0

189 momασnσnμGolσμomδrGαuσlγTupGwσtπGΔlΔnσnδGsβΔnnσnμGtoGγδtδrmσnδGtπδGκloββulΔtσonGprotδσnGmutΔntsG
κorGδnπΔnβσnμGolσμosΔββπΔrσγδGασnγσnμUG2022SG[bSGZZWTZ[X

188
}δvδΔlσnμGtπδGγruμGrδsσstΔnβδGmδβπΔnσsmGoκGsΔquσnΔvσrGγuδGtoGq[b”GΔnγG”bYpGmutΔtσonsGσnGsuαtypδG
m}pWX_koGrs”TXGprotδΔsδdGmolδβulΔrGγynΔmσβsGsσmulΔtσonGΔnγGασnγσnμGκrδδGδnδrμyGβΔlβulΔtσonsUUG
2021SGXTXb

0

187 snsσμπtsGσntoG‘δlδβtσnGsnπσασtorGnδsσμnGκromGonγoμδnousGssomδrσβGvσμΔnγsGoκG‘vδGΔnγG‘vδUUG2021SG_XSG_Wb]T_WcZ 0

186 noβkσnμSGlσnγσnμGprδδGonδrμyGmΔlβulΔtσonsGΔnγGsnG”σtroGmπΔrΔβtδrσzΔtσonGoκGzyrΔzσnδGvσnkδγG
YTkmσnoαδnzΔmσγδsGΔsGxovδlGmlΔssGsGrσstonδGnδΔβδtylΔsδGOrnkmPGsnπσασtorsUUG2022SGYaSG

185 mπΔrμδγG}δsσγuδGsmplΔntΔtσonGsmprovδsGtπδGkκκσnσtyGoκGΔGmrossT}δΔβtσvδGnδnμuδG”σrusGkntσαoγyUUG
2022SGYZSG 0

184 zπospπorylΔtσonTsnγuβδγGmonκormΔtσonΔlGnynΔmσβsGΔnγGsnπσασtσonGoκGtΔnusGuσnΔsδGXGαyG‘upprδssorsG
oκGmytokσnδG‘σμnΔlσnμGXUUG2022SG

183 wolδβulΔrGnynΔmσβsGkpproΔβπδsGnσssδβtGwolδβulΔrGwδβπΔnσsmsG“nγδrlyσnμGwδtπylδnδG
lluδTqlyβosΔmσnoμlyβΔnGsntδrΔβtσonsUUG2022SGYaSG

182 onδrμyGvΔnγsβΔpδsGκorGlΔsδTplσppσnμGσnGΔGwoγδlGnxkGnuplδxUUG2022SG 0

181 mrystΔlGstruβturδGoκGtπδG}uαδllΔGvσrusGprotδΔsδGrδvδΔlsGΔGunσquδGpΔpΔσnTlσkδGprotδΔsδGκolγUG

180 qloαΔlGpolγG‘wσtβπσnμGoκGtπδG}ΔκrGzrotδσndGnσvδrsδG‘truβturδsGwσtπGΔGmonsδrvδγGzΔtπwΔyUUG2022SG 0

179 snG‘σlσβoGwoγδlσnμGΔnγG‘βorσnμGoκGz}y’kmTwδγσΔtδγG’δrnΔryGmomplδxGzosδsUUG2022SG 6

178 nΔtΔ_‘πδδt_XUznpUG2019SG

177 nΔtΔ_‘πδδt_XUpγκUG2019SG

(2019-2022)
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176 ’Δαlδ_XUnym UG2020SG

175 ’Δαlδ_XUγoβxUG2019SG

174 nΔtΔ_‘πδδt_XUpγκUG2020SG

173 nΔtΔ_‘πδδt_XUγoβxUG2019SG

172 nΔtΔ‘πδδtXUzσpUG2018SG

171 snTsσlσβoGyptσmσzΔtσonGoκGprσzzlδγTbG}δβδptorGsnπσασtσonGkβtσvσtyGoκGmΔrαΔmΔzδpσnδdGnδsσμnGxδwG
kntσTmΔnβδrGkμδntUUG2022SG

170 y“zGΔββδptδγGmΔnusβrσptUG

169 nσsβovδryGoκGnovδlGΔnγGpotδntGsnπkGσnπσασtorsGαyGΔnGsβrδδnσnμGΔnγGpπΔrmΔβokσnδtσβGprδγσβtσonUUG
2022SG 0

168 nδvδlopmδntGoκGΔGpσrstTσnTmlΔssG‘mΔllTwolδβulδGsnπσασtorGoκGtπδGmT’δrmσnΔlGrspcWGnσmδrσzΔtσonUG 0

167 ‘truβturδTαΔsδγGγσsβovδryGoκGvσβoκlΔvonδGlGΔnγGqσnkμδtσnGtΔrμδtσnμGβTwyβGqTquΔγruplδxGtoG
supprδssGβTwyβGtrΔnsβrσptσonGΔnγGmyδlomΔGμrowtπUUG2022SG 0

166 mompΔrΔtσvδG‘truβturΔlGnynΔmσβsGoκGssoκormsGoκGkγπδsσnGlΔαkGlounγGtoGvδwσsGαGrδxΔsΔββπΔrσγδG
wultσplδG}δplσβΔGwolδβulΔrGnynΔmσβsG‘σmulΔtσonsUUG2022SGcSGb]Ybc] 0

165 kββδlδrΔtσnμGtπδGonsδmαlδGmonvδrμδnβδGoκG}xkGrΔσrpσnG‘σmulΔtσonsGwσtπGΔG}δplσβΔGoxβπΔnμδG
‘truβturδG}δsδrvoσrUUG2022SG 0

164 oxplorσnμGxΔturΔlGzroγuβtGkβtσvσtyGΔnγG‘pδβσδsG‘ourβδGmΔnγσγΔtδsGκorGruntσnμGklmlXG’rΔnsportδrG
snπσασtorsdGknGsnG‘σlσβoGnruμGnσsβovδryG‘tuγyUG2022SGYaSGZXW[ 2

163 monsδβutσvδGkromΔtσβG}δsσγuδsGkrδG}δquσrδγGκorGsmprovδγGoκκσβΔβyGoκG˛†T‘πδδtGlrδΔkδrsUUG2022SGYZSG

162 ’ΔrμδtσnμGtπδGossδntσΔlG’rΔnsβrσptσonGpΔβtorGrzXW[ZGoκGrδlσβoαΔβtδrGpylorσdGkGnruμG}δposσtσonσnμG
‘tuγyUG2022SGcSG 1

161 monstruβtσnμGβonκormΔtσonΔlGlσαrΔryGκorGΔmyloσγT˛†GγσmδrsGΔsGtπδGsmΔllδstGtoxσβGolσμomδrsGusσnμGtwoG
mrk}wwGκorβδGκσδlγsUUG2022SGXX]SGXWbYWa 1

160 oκκσβσδntGβΔlβulΔtσonGoκGprotδσnTlσμΔnγGασnγσnμGκrδδGδnδrμyGwσtπGqpxGmδtπoγsdGtπδGpowδrGoκGβlustδrG
moγδlUG 3

159 ‘truβturΔlGγynΔmσβsGκorGπσμπlyGsδlδβtσvδG}o’GkσnΔsδGσnπσασtσonGrδvδΔlGβryptσβGγruμμΔασlσtyUG2022SG
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158 zoσntGwutΔtσonsGσnG‘k}‘Tmo”TYG”ΔrσΔntsGsnγuβδGvonμT}ΔnμδGnynΔmσβΔlGzδrturαΔtσonsGσnG
xδutrΔlσzσnμGkntσαoγσδsUG 1

157 snvδstσμΔtσnμGtπδGstruβturΔlGβπΔnμδsGγuδGtoGΔγδnosσnδGmδtπylΔtσonGoκGtπδGuΔposσâ��sG
sΔrβomΔTΔssoβσΔtδγGπδrpδsGvσrusGy}p]WGtrΔnsβrσptUG2022SGXbSGδXWXWX]W 0

156 knGσntδμrΔtδγGΔpproΔβπGrδvδΔlsGπowGlσpoTβπσtoolσμosΔββπΔrσγδsGσntδrΔβtGwσtπGtπδGlysσnGmotσκG
rδβδptorTlσkδGkσnΔsδGwtvY}ZUG2022SGZXSG 0

155 kGzrotδomσβsTwwVzl‘kGnuΔlGkpproΔβπGκorGtπδGknΔlysσsGoκG‘k}‘Tmo”TYGwΔσnGzrotδΔsδG‘uαstrΔtδG
zδptσγδG‘pδβσκσβσtyUG2022SGXaWbX[

154 nσsβovδryGoκGmTXYGγσtπσoβΔrαΔmΔtδGΔnγroμrΔpπolσγδGΔnΔloμuδsGΔsGσnπσασtorsGoκG‘k}‘Tmo”TYGmΔσnG
protδΔsδdGsnGvσtroGΔnγGσnGsσlσβoGstuγσδsUG2022SGYWSGYab[TYaca

153 snsσμπtGσntoGtπδGnuβlδosσγδGtrΔnsportGΔnγGσnπσασtσonGoκGπumΔnGox’XUG2022SG[SGXcYTYW]

152 nxkG‘δquδnβδG‘pδβσκσβσtyG}δvδΔlsGΔG}olδGoκGtπδGrv’pGrs}kxGnomΔσnGσnGtπδG}δβoμnσtσonGoκG
’rσnuβlδotσγδG}δpδΔtsUG 0

151 ‘tuγyGoκGtπδGlσnγσnμGprδδGonδrμyGoκGzδptσγδG‘uαstrΔtδsGσnGtπδGkβtσvδG‘σtδGoκGylσμopδptσγΔsδGlGκromG
‘δrrΔtσΔGprotδΔmΔβulΔnsGαyGtπδGwwTql‘kGwδtπoγUG2022SG_aSGZbZTZcW 0

150 ’πδorδtσβΔlGδxplorΔtσonGoκGtπδGασnγσnμGsδlδβtσvσtyGoκGσnπσασtorsGtoGl}naGΔnγGl}ncGwσtπGmultσplδG
sπortGmolδβulΔrGγynΔmσβsGsσmulΔtσonsUG2022SGXYSGX___ZTX__a_ 2

149 momασnΔtσonGoκGμδnδtσβGΔlμorσtπmGΔnγGμδnδrΔlσsδγTδnsδmαlδGΔlμorσtπmsGκorGασomolδβulΔrG
sσmulΔtσonsUG2022SGcZTXWc

148 mompΔrΔtσvδGΔssδssmδntGoκG{wTαΔsδγGΔnγGwwTαΔsδγGmoγδlsGκorGprδγσβtσonGoκGprotδσnâ��lσμΔnγG
ασnγσnμGΔκκσnσtyGtrδnγsUG2022SGY[SGX[]Y]TX[]Za 1

147 sonσzΔtσonGoκGn]aXGssGmouplδγGwσtπG‘k}‘Tmo”TYG‘pσkδG“pVnownGoquσlσαrσumG}δvδΔlσnμGtπδG
prTnδpδnγδntGkllostδrσβGwδβπΔnσsmGoκG}δβδptorTlσnγσnμGnomΔσnsUG 1

146 kG’rΔnsκδrGprδδGonδrμyGlΔsδγGsmplσβσtG‘olvδntGwoγδlGκorGzrotδσnG‘σmulΔtσonsGσnG‘olvδntGwσxturδsdG
“rδΔTsnγuβδγGnδnΔturΔtσonGΔsGΔGmΔsδG‘tuγyUG2022SGXY_SG[[aYT[[bY 0

145 nδsσμnGoκG‘k}‘Tmo”TYGwΔσnGzrotδΔsδGsnπσασtorsG“sσnμGkrtσκσβσΔlGsntδllσμδnβδGΔnγGwolδβulΔrGnynΔmσβG
‘σmulΔtσonsUG2022SGYaSG[WYW 0

144 qδnδrΔlσzδγGlornGsmplσβσtG‘olvδntGwoγδlsGnoGxotG}δproγuβδG‘δβonγΔryG‘truβturδsGoκGnδGxovoG
nδsσμnδγGqluVvysGzδptσγδsUG 2

143 kGnruμGnσsβovδryGkpproΔβπGκorGΔnGoκκδβtσvδGzΔσnG’πδrΔpyGtπrouμπG‘δlδβtσvδGsnπσασtσonGoκGxΔvXUaUG
2022SGYZSG_acZ

142 sγδntσκσβΔtσonGoκGnovδlGprolylGolσμopδptσγΔsδGσnπσασtorsGκromGrδsσnGoκGloswδllΔGpΔpyrσκδrΔGOnδlUPG
roβπstUGΔnγGtπδσrGmδβπΔnσsmdG”σrtuΔlGΔnγGασoβπδmσβΔlGstuγσδsUG2022SGYXZSGa]XTa_a 1

141 snG‘σlσβoGlσnγσnμGkκκσnσtyGzrδγσβtσonGκorGwδtΔαotropσβGqlutΔmΔtδG}δβδptorsG“sσnμGlotπGonγpoσntG
prδδGonδrμyGwδtπoγsGΔnγGkGwΔβπσnδGvδΔrnσnμTlΔsδγG‘βorσnμGpunβtσonUG 1
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140 mouplσnμGstrδΔmσnμGksGΔnγGrzmGδnsδmαlδsGtoGΔβπσδvδGXWWâ��XWWWˆ�GκΔstδrGασomolδβulΔrGsσmulΔtσonsUG
2022SG 0

139 kGzπysσβsTquσγδγGxδurΔlGxδtworkGκorGzrδγσβtσnμGzrotδσnâ��vσμΔnγGlσnγσnμGprδδGonδrμydGpromG
rostâ��quδstG‘ystδmsGtoGtπδGznlασnγGnΔtΔαΔsδUG2022SGXYSGcXc 0

138 mrystΔlGstruβturδGoκGtπδG}uαδllΔGvσrusGprotδΔsδGrδvδΔlsGΔGunσquδGpΔpΔσnTlσkδGprotδΔsδGκolγUG2022SGXWYY]W 0

137 ’πδGoκκδβtsGoκG}xkUnxkTnxkG’rσplδGrδlσβδsGonGxuβlδosomδG‘truβturδsGΔnγGnynΔmσβsUG

136 kαGσnσtσoGmΔβπσnδGlδΔrnσnμGoκGpπΔsδGspΔβδGΔvδrΔμδsUG2022SGX]aSGWY[ZWZ 1

135 ovΔluΔtσnμGtπδGmonκormΔtσonsGΔnγGnynΔmσβsGoκGzδptoσγGwΔβroβyβlδsUG 1

134 nynΔmσβGnoβkσnμGoκGwΔβroβyβlδsGσnGlounγGΔnγG“nαounγGzrotδσnG‘truβturδsGwσtπGnynΔnoβkUG

133 kGplΔusσαlδGβontrσαutorGtoGmultσplδGsβlδrosσseGprδsδntΔtσonGoκGΔntσμδnσβGmyδlσnGprotδσnGδpσtopδsGαyG
mΔjorGπσstoβompΔtσασlσtyGβomplδxδsUG2022SGX[bSGXW]b]_ 0

132 wδαδnγΔzolδâ��sGmonκormΔtσonΔlG‘pΔβδGΔnγGstsGzrδγσβtδγGlσnγσnμGtoGrumΔnGrδΔtT‘πoβkGzrotδσnGcWUG

131 wσβrosβΔlδG’πδrmopπorδsσsGΔnγGwolδβulΔrGwoγδllσnμGtoGoxplorδGtπδGmπδlΔtσnμGnruμG’rΔnsportΔtσonG
σnGtπδGwσlkGtoGsnκΔntUG2022SGYaSG[_W[ 2

130 kGmlosδγTpormSGknΔlytσβΔlGkpproxσmΔtσonGκorGkppΔrδntG‘urκΔβδGmπΔrμδGΔnγGolδβtrσβGpσδlγGoκG
wolδβulδsUG2022SGaSGY_XYZTY_XZ_ 1

129 nδsσμnGoκGzδptσγδsGtπΔtGpolγGΔnγG‘δlκTkssδmαlδGonGqrΔpπσtδUG 0

128 ’πδGnδuropδptσγδGβyβloprolylμlyβσnδGβΔnGκormGΔGβomplδxGwσtπGkwzkGrδβδptorsUG2022SGZYSG[Z_T[Zb

127 oxplorσnμGwπolδGprotδomδGtoGβontrσvδGmultσTδpσtopδTαΔsδγGvΔββσnδGκorGxδomo”dGknG
σmmunoσnκormtσβsGΔnγGσnTsσlσβoGΔpproΔβπUGXZSG 0

126 ynGtπδG}ΔpσγGmΔlβulΔtσonGoκGlσnγσnμGkκκσnσtσδsGκorGkntσμδnGΔnγGkntσαoγyGnδsσμnGΔnγGkκκσnσtyG
wΔturΔtσonG‘σmulΔtσonsUG2022SGXXSG]X 1

125 sntδrΔβtσonsGoκGβurβumσnâ��sGγδμrΔγΔtσonGproγuβtsGwσtπGtπδGk˛†[YGγσmδrdGkGβomputΔtσonΔlGstuγyUG

124 kGxδwG’rΔnsκδrGprδδGonδrμyGlΔsδγGsmplσβσtG‘olvΔtσonGwoγδlGκorGtπδGnδsβrσptσonGoκGnσsorγδrδγGΔnγG
polγδγGzrotδσnsUG2022SGXY_SG_XbWT_XcW 0

123 ppγxGdGkutomΔtδγGmoγδlσnμGoκGprotδσnâ��protδσnGσntδrΔβtσonGγδsβrσptorsGκorGusδGwσtπGmΔβπσnδG
lδΔrnσnμUG2022SG[ZSGXa[aTXa]a
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122 ktomσβGwδβπΔnσsmsGoκG’rΔnstπyrδtσnG’δtrΔmδrGnσssoβσΔtσonG‘tuγσδγGαyGwolδβulΔrGnynΔmσβsG
‘σmulΔtσonsUG 2

121 zrδγσβtσnμGtπδGmutΔtσonGδκκδβtsGoκGprotδσnâ��lσμΔnγGσntδrΔβtσonsGvσΔGδnγTpoσntGασnγσnμGκrδδGδnδrμyG
βΔlβulΔtσonsdGstrΔtδμσδsGΔnγGΔnΔlysδsUG2022SGX[SG 2

120 nynΔmσβGstΔασlσtyGoκGsΔltGstΔαlδGβowpδΔGβπlorotσβGmottlδGvσrusGβΔpsσγGprotδσnGγσmδrsGΔnγGpδntΔmδrsG
oκGγσmδrsUG2022SGXYSG 0

119 wolδβulΔrG‘βrδδnσnμGΔnγG’oxσβσtyGostσmΔtσonGoκGY_WSWWWGzδrκluoroΔlkylGΔnγGzolyκluoroΔlkylG
‘uαstΔnβδsGOzpk‘sPGtπrouμπGwΔβπσnδGvδΔrnσnμUG 0

118 mπδmσβΔlGαonγsGσnGβollΔμδnGrupturδGsδlδβtσvδlyGunγδrGtδnsσlδGstrδssUG 0

117 ovΔluΔtσonGoκGκlΔvonoσγsGΔsGpotδntσΔlGσnπσασtorsGoκGtπδG‘k}‘Tmo”TYGmΔσnGprotδΔsδGΔnγGspσkδG}lndG
wolδβulΔrGγoβkσnμSGknwo’GδvΔluΔtσonGΔnγGmolδβulΔrGγynΔmσβsGsσmulΔtσonsUG2022SGccSGXWW_ca 1

116 snsσμπtsGσntoGασnγσnμGmolδβulΔrGmδβπΔnσsmGoκGπδmΔμμlutσnσnGrZxYGoκGσnκluδnzΔGvσrusGβomplδxδγG
wσtπGΔrασγolGΔnγGσtsGγδrσvΔtσvδdGkGmolδβulΔrGγynΔmσβsGsσmulΔtσonGpδrspδβtσvδUG2022SGXWXSGXWaa_[ 0

115 momputΔtσonΔlGσnvδstσμΔtσonGoκGtπδGσnβrδΔsδγGvσrulδnβδGΔnγGpΔtπoμδnδsσsGoκG‘k}‘Tmo”TYGlσnδΔμδG
lUXUXUaUG2022SGY[SGYWZaXTYWZbW 0

114 wolδβulΔrGsnsσμπtsGσntoGtπδG}olδGoκG–ΔtδrGσnGoΔrlyTstΔμδGrumΔnGkmylσnGkμμrδμΔtσonUG 0

113 nδtδrmσnΔtσonGoκGwolδβulδGmΔtδμoryGoκGvσμΔnγsG’ΔrμδtσnμGtπδGvσμΔnγTlσnγσnμGzoβkδtGoκGxuβlδΔrG
}δβδptorsGwσtπG‘truβturΔlGoluβσγΔtσonGΔnγGwΔβπσnδGvδΔrnσnμUG2022SG_YSGZccZT[WWa 1

112 ‘tΔpπyloβoββusGΔurδusGoxκolσΔtσvδG’oxσnGoSGylσμomδrσβG‘tΔtδGΔnγGplσpGoκGzXb_dGsmplσβΔtσonsGκorGstsG
kβtσonGwδβπΔnσsmUG2022SGYZSGcb]a 1

111 wyvom“vk}Gsx‘sqr’‘Gsx’yGlsxnsxqGlork”sy“}GypGvkwy’}sqsxoG–s’rGsxs’sk’syxGpkm’y}GYG
z}y’osxdGkxGsx’oq}k’onGmywz“’k’syxkvG‘’“nso‘UG 0

110 momprδπδnsσvδGδvΔluΔtσonGoκGδnγTpoσntGκrδδGδnδrμyGtδβπnσquδsGσnGβΔrαoxylΔtδγTpσllΔr×_üΔrδnδG
πostâ��μuδstGασnγσnμdGsUG‘tΔnγΔrγGproβδγurδUG 1

109 woγulΔtσonGoκGtπδGκunβtσonΔlGσntδrκΔβδsGαδtwδδnGrδtrovσrΔlGσntΔsomδsGΔnγGtπδGπumΔnGnuβlδosomδUG 0

108 nσstσnβtGασnγσnμGmoγδGoκGlkppGΔntΔμonσstGΔntσαoγσδsGαδlσmumΔαGΔnγGtΔαΔlumΔαSGΔnΔlyzδγGαyG
βomputδrGsσmulΔtσonUG2022SGYbSG 0

107 snGsσlσβoGγruμGrδpurposσnμGΔnγGlσpσγGασlΔyδrGmolδβulΔrGγynΔmσβsGpuzzlδγGoutGpotδntσΔlGαrδΔstGβΔnβδrG
rδsσstΔnβδGprotδσnGOlm}zVklmqYPGσnπσασtorsUGXTX[ 1

106 ovΔluΔtσnμGtπδGusδGoκGΔαsolutδGασnγσnμGκrδδGδnδrμyGσnGtπδGκrΔμmδntGoptσmσsΔtσonGproβδssUG2022SG]SG 0

105 mrk}wwTq“sGsmplσβσtG‘olvδntGwoγδlδrGκorG”ΔrσousGqδnδrΔlσzδγGlornGwoγδlsGσnGnσκκδrδntG
‘σmulΔtσonGzroμrΔmsUG2022SGXY_SGaZ][TaZ_[ 0
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104 sntδrΔβtσonsGoκGmurβumσnâ��sGnδμrΔγΔtσonGzroγuβtsGwσtπGtπδGk˛†[YGnσmδrdGkGmomputΔtσonΔlG‘tuγyUG
2022SGXY_SGa_YaTa_Za 0

103 wonoΔβylμlyβδrolGlσpΔsδGκromGmΔrσnδGqδoαΔβσllusG‘pGsπowσnμGlysopπospπolσpΔsδGΔβtσvσtyGΔnγGσtsG
ΔpplσβΔtσonGσnGδκκσβσδntGsoyαδΔnGoσlGγδμummσnμUG2022SGXZ[]W_ 0

102
}δsδΔrβπGΔnγGstuγyGoκGYTOO[S_GγσmδtπylGpyrσmσγσnδTYTylδPGtπσoPTxTpπδnylGΔβδtΔmσγδGγδrσvΔtσvδsGΔsG
σnπσασtorsGoκGsσrtuσnGYGprotδσnGκorGtπδGtrδΔtmδntGoκGβΔnβδrGusσnμG{‘k}SGmolδβulΔrGγoβkσnμGΔnγG
molδβulΔrGγynΔmσβGsσmulΔtσonUG2022SGYbSG

0

101 xTryγroxyδtπylGΔβrylΔmσγδGΔsGΔGκunβtσonΔlGδ}yzGσnσtσΔtorGκorGtπδGprδpΔrΔtσonGoκGnΔnopΔrtσβlδsG
unγδrGâ��μrδδnδrâ��GrδΔβtσonGβonγσtσonsUG2022SGXZSG_WZYT_W[] 0

100 sγδntσκσβΔtσonGoκGnσosmσnGΔnγGplΔvσnGkγδnσnδGnσnuβlδotσγδGΔsG}δpurposσnμG’rδΔtmδntsGκorG
wonkδypoxG”σrusdGkGmomputΔtσonΔlG‘tuγyUG2022SGYZSGXX]aW 2

99 montrσvσnμGmultσTδpσtopδGvΔββσnδGδnsδmαlδGκorGmonkδypoxGγσsδΔsδGusσnμGΔnGσmmunoσnκormΔtσβsG
ΔpproΔβπUGXZSG 0

98 oxploσtσnμG‘δquδnβδTnδpδnγδntG}otΔmδrGsnκormΔtσonGσnGqloαΔlGyptσmσzΔtσonGoκGzrotδσnsUG2022SG
XY_SGbZbXTbZcW 0

97 ’πδGoyδsGkαsδntGκΔmσlyGmδmαδrsGoYk[GΔnγGoYkXGpromotδGzvuXGΔβtσvΔtσonGΔnγGsuββδssκulGmσtosσsG
tπrouμπGtyrosσnδGγδpπospπorylΔtσonUG 0

96 oluβσγΔtσonGoκGlσnγσnμGpδΔturδsGΔnγGnσssoβσΔtσonGzΔtπwΔysGoκGsnπσασtorsGΔnγGwoγulΔtorsGσnG
‘k}‘Tmo”TYGwΔσnGzrotδΔsδGαyGwultσplδGwolδβulΔrGnynΔmσβsG‘σmulΔtσonsUG2022SGYaSG_bYZ 0

95 nδGnovoGγδsσμnδγGσnπσασtorGπΔsGπσμπGΔκκσnσtyGtoGκourGvΔrσΔntsGoκGtπδG}lnGoκG‘TμlyβoprotδσnGoκG
‘k}‘Tmo”TYGTGΔnGσnGsσlσβoGstuγyUGXTc 0

94 onμσnδδrσnμGΔGzrokΔryotσβGxonTz[]WGryγroxylΔsδGκorGZiTryγroxylΔtσonGoκGplΔvonoσγsUG 0

93 momputΔtσonΔlGmoγδlσnμGstuγσδsGrδvδΔlGtπδGorσμσnGoκGtπδGασnγσnμGprδκδrδnβδGoκG
ZTOZS[TγσπyγroσsoquσnolσnTYOGXrGPTylsulκonylPαδnzoσβGΔβσγsGκorGku}XmZGovδrGσtsGσsoκormsUG 0

92 nynΔmσβGnoβkσnμGoκG‘mΔllGwolδβulδsG’ΔrμδtσnμG}xkGm“qG}δpδΔtsGmΔusσnμGwyotonσβGnystropπyG
’ypδGXGOnwXPUG2022SG 0

91 lσnγσnμGsδlδβtσvσtyTγδpδnγδntGmolδβulΔrGmδβπΔnσsmGoκGσnπσασtorsGtowΔrγsGmnuYGΔnγGmnu_G
σnvδstσμΔtδγGαyGmultσplδGsπortGmolδβulΔrGγynΔmσβsGΔnγGκrδδGδnδrμyGlΔnγsβΔpδsUG2023SGZbSGb[Tcc 3

90 lσΔsδγGkβtσvΔtσonGwδβπΔnσsmGsnγuβδγGαyGqzm}GrδtδroγσmδrσzΔtσondGyαsδrvΔtσonsGκromG˛…y}V˛·y}G
nσmδrsUG 1

89 woγδlσnμGzδptσγδGxuβlδσβGkβσγGlσnγσnμGontπΔlpσδsG“sσnμGwwTql‘kUG 0

88 momprδπδnsσvδGδvΔluΔtσonGoκGδnγTpoσntGκrδδGδnδrμyGtδβπnσquδsGσnGβΔrαoxylΔtδγTpσllΔr×_üΔrδnδG
πostâ��μuδstGασnγσnμdGssUGrδμrδssσonGΔnγGγσδlδβtrσβGβonstΔntUG 2

87 “rδΔsGγδrσvδγGκromGβΔmpπorGΔnγGκδnβπonδGrδvδΔlGδnΔntσomδrσβGprδκδrδnβδGoκGπumΔnGsoluαlδG
δpoxσγδGπyγrolΔsδUG2022SGXWW_]Z 0
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86 ryγrΔtσonGprδδGonδrμσδsGoκGzolypδptσγδsGκromGzopulΔrGsmplσβσtG‘olvδntGwoγδlsGvδrsusGkllTktomG
‘σmulΔtσonG}δsultsGlΔsδγGonGwolδβulΔrG{uΔsσβπδmσβΔlG’πδoryUG 1

85 kGnovδlGασnγσnμGsσtδGσnGtπδGnσβotσnσβGΔβδtylβπolσnδGrδβδptorGκorGwlZYaGβΔnGδxplΔσnGσtsGΔllostδrσβG
moγulΔtσonGrδlδvΔntGκorGorμΔnopπospπorusTpoσsonσnμGtrδΔtmδntUG2023SGZaZSGX_WTXaX 0

84 kGnovδlGonk}GvΔrσΔntGσγδntσκσδγGσnGnonTsynγromσβGtootπGΔμδnδsσsdGsnsσμπtsGκromGmolδβulΔrG
γynΔmσβsUG2023SGX[_SGXW]_WW 0

83 ‘truβturΔlGαΔsσsGoκGxrκYGΔβtσvΔtσonGαyGκlΔvonolσμnΔnsGκromGsσlymΔrσnUG2023SGXXcSGXWbZcZ 0

82 mπδmσβΔlGαonγsGσnGβollΔμδnGrupturδGsδlδβtσvδlyGunγδrGtδnsσlδGstrδssUG 0

81 nδβoγσnμGtπδGsγδntσκσβΔtσonGwδβπΔnσsmGoκGΔnG‘kwTsssG}σαoswσtβπGonGvσμΔnγsGtπrouμπGwultσplδG
snγδpδnγδntGqΔussσΔnTkββδlδrΔtδγGwolδβulΔrGnynΔmσβsG‘σmulΔtσonsUG2022SG_YSG_XXbT_XZY 10

80
sntδrΔβtσonsGoκGkpσμδnσnGΔnγG‘ΔκrΔnΔlGwσtπGtπδG]r’XkGΔnγG]r’YkG}δβδptorsGΔnγGlδπΔvσorΔlGoκκδβtsG
σnGnδprδssσonGΔnγGknxσδtydGkGwolδβulΔrGnoβkσnμSGvσpσγTwδγσΔtδγGwolδβulΔrGnynΔmσβsSGΔnγGsnG”σvoG
knΔlysσsUG2022SGYaSGb_]b

1

79 nσsβovδryGoκGΔntσTβolonGβΔnβδrGΔμδntsGtΔrμδtσnμGwσlγTtypδGΔnγGmutΔntGp]ZGusσnμGβomputδrTΔσγδγG
γruμGγδsσμnUGXTXc 0

78 woγδlσnμGtπδGsntδrΔβtσonGoκGrumΔnGvσpoxyμδnΔsδGvy GX]GwσtπGprδδGkrΔβπσγonσβGkβσγUG2022SGX_SGcYcTcZZ 0

77 wwVzlOqlP‘kGαδnβπmΔrksGonGsoluαlδGprotδσnsGΔnγGmδmαrΔnδGprotδσnsUGXZSG 0

76 ‘urδlyGyouGΔrδGjokσnμSGwrGnoβkσnμHUG 1

75 momputΔtσonΔllyGμuσγδγGγσsβovδryGoκGnovδlGnonTstδroσγΔlGk}Tq}GγuΔlGΔntΔμonσstsGγδmonstrΔtσnμG
potδnβyGΔμΔσnstGΔntσΔnγroμδnGrδsσstΔnβδUG 1

74 momασnΔtσonGoκGstruβturδTαΔsδγGvσrtuΔlGsβrδδnσnμSGmolδβulΔrGγoβkσnμGΔnγGmolδβulΔrGγynΔmσβsG
ΔpproΔβπδsGκorGtπδGγσsβovδryGoκGΔntσTprσonGκσαrσlGκlΔvonoσγsUGcSG 0

73 snsσμπtGσntoGκrδδGδnδrμyGΔnγGγynΔmσβGβrossTβorrδlΔtσonsGoκGrδsσγuδGκorGασnγσnμGΔκκσnσtyGoκGΔntσαoγyG
ΔnγGrδβδptorGασnγσnμGγomΔσnG‘k}‘Tmo”TYUG2023SGcSGδXY__a 0

72
sγδntσκσβΔtσonGoκGx‘YlTx‘ZGzrotδΔsδGsnπσασtorsGκorG’πδrΔpδutσβGkpplσβΔtσonGσnGZsu”GsnκδβtσondGkG
zπΔrmΔβopπorδTlΔsδγGrσμπT’πrouμπputG”σrtuΔlG‘βrδδnσnμGΔnγGwnG‘σmulΔtσonsGkpproΔβπδsUG2023SG
XXSGXZX

1

71 nσsβovδryGΔnγGmomputΔtσonΔlG‘tuγσδsGoκGzotδntGmovΔlδntGuσnΔsδGsnπσασtorsGwσtπG˛–T‘uαstσtuδntG
olδβtropπσlδsG’ΔrμδtσnμGmystδσnδUG 0

70 snG‘σlσβoGwσnσnμGoκGxΔturΔlGzroγuβtsGktlΔsGOxzktlΔsPGnΔtΔαΔsδGκorGsγδntσκyσnμGoκκδβtσvδGlβlTYG
snπσασtorsdGwolδβulΔrGnoβkσnμSGwolδβulΔrGnynΔmσβsSGΔnγGzπΔrmΔβokσnδtσβsGmπΔrΔβtδrσstσβsUG2023SGYbSGabZ 0

69 sγδntσκσβΔtσonGoκGzotδntσΔlGnruμμΔαlδG’ΔrμδtsGΔnγG‘truβturδTlΔsδγG”σrtuΔlG‘βrδδnσnμGκorGnruμTlσkδG
wolδβulδsGΔμΔσnstGtπδG‘πrσmpGzΔtπoμδnGontδroβytozoonGπδpΔtopδnΔδσUG2023SGY[SGX[XY 0
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68 sγδntσκyσnμG‘ystδmΔtσβGporβδGpσδlγGorrorsG“sσnμGΔGZnT}s‘wGolδmδntGmountσnμGmorrδβtσonUG2023SGYbSGcY] 1

67 omployσnμGΔnGσmmunoσnκormΔtσβsGΔpproΔβπGrδvδΔlδγGpotδntGmultσTδpσtopδGαΔsδγGsuαunσtGvΔββσnδG
κorGlympπoβytσβGβπorσomδnσnμσtσsGvσrusUG2023SGX_SGYX[TYZY 0

66 moopδrΔtσonGoκGstruβturΔlGmotσκsGβontrolsGγruμGsδlδβtσvσtyGσnGβyβlσnTγδpδnγδntGkσnΔsδsdGΔnGΔγvΔnβδγG
tπδorδtσβΔlGΔnΔlysσsUG2023SGY[SG 0

65 mompΔrΔtσvδGknΔlysσsGoκGtπδGsntδrκΔβδsGαδtwδδnGwonomδrsGσnGtπδGnσmδrsGoκGlΔβtδrσΔlGrσstonδTvσkδG
r“GzrotδσnsGαyGtπδGwwTql‘kGwδtπoγUG2022SG_aSGbcaTcW[ 0

64 ‘mΔllGwolδβulδsG’ΔrμδtσnμGtπδG}xkTlσnγσnμGzrotδσnGru}GsnπσασtG’umorGqrowtπGσnG δnoμrΔκtsUG2023SG
__SGYWZYTYW]Z 0

63 wolδβulΔrGγynΔmσβsGsσmulΔtσonsGγδpσβtGstruβturΔlGmotσonsGoκGtπδGwπolδGπumΔnGΔrylGπyγroβΔrαonG
rδβδptorGσnκluδnβσnμGσtsGασnγσnμGoκGlσμΔnγsGΔnγGr‘zcWUGXTX_ 0

62 ‘truβturΔlGsnvδstσμΔtσonGoκGmnmkZTmγπXGzrotδσnTzrotδσnGsntδrΔβtσonsGusσnμGσnTvσtroG‘tuγσδsGΔnγG
wolδβulΔrGnynΔmσβsG‘σmulΔtσonUG 0

61 zπospπorylΔtσonGoκG’ΔuG}YG}δpδΔtGnδstΔασlσzδsGstsGlσnγσnμGtoGwσβrotuαulδsdGkGwolδβulΔrGnynΔmσβsG
‘σmulΔtσonG‘tuγyUG2023SGX[SG[]bT[_a 2

60
kssδssmδntGoκGnσκκδrδntGzΔrΔmδtδrsGonGtπδGkββurΔβyGoκGmomputΔtσonΔlGklΔnσnδG‘βΔnnσnμGoκG
zrotδσnâ��zrotδσnGmomplδxδsGwσtπGtπδGwolδβulΔrGwδβπΔnσβsVqδnδrΔlσzδγGlornG‘urκΔβδGkrδΔGwδtπoγUG
2023SGXYaSGc[[Tc][

0

59 mπδmplowTpromGYnGmπδmσβΔlGvσαrΔrσδsGtoGzrotδσnâ��vσμΔnγGlσnγσnμGprδδGonδrμσδsUG2023SG_ZSG[WaT[XX 0

58 smmunoσnκormΔtσβsGγδsσμnGoκGmultσvΔlδntGδpσtopδGvΔββσnδGΔμΔσnstGmonkδypoxGvσrusGΔnγGσtsGvΔrσΔntsG
usσnμGmδmαrΔnδTαounγSGδnvδlopδγSGΔnγGδxtrΔβδllulΔrGprotδσnsGΔsGtΔrμδtsUGX[SG 0

57 wΔβπσnδGlδΔrnσnμGαΔsδγGσmplσβσtGsolvδntGmoγδlGκorGΔquδousTsolutσonGΔlΔnσnδGγσpδptσγδGmolδβulΔrG
γynΔmσβsGsσmulΔtσonsUG2023SGXZSG[]_]T[]aa 1

56 sγδntσκyσnμGzrotδσnâ��vσμΔnγGsntδrΔβtσonsGvσΔGΔGxovδlGnσstΔnβδG‘δlκTpδδγαΔβkGlσomolδβulΔrG
sntδrΔβtσonGxδtworkUG2023SGXYaSGbccTcXX 0

55 nδδp–o‘’dGnδδpGvδΔrnσnμGoκGuσnδtσβGwoγδlsGwσtπGtπδG–δσμπtδγGonsδmαlδG‘σmulΔtσonG’oolkσtGκorG
onπΔnβδγG‘ΔmplσnμUG 0

54
monκormΔtσonsGΔnγG‘olvΔtσonGoκG‘yntπδtσβGzolymδrsGσnG–ΔtδrGαyGqδnδrΔlσzδγGlornGsmplσβσtT‘olvδntG
wolδβulΔrGnynΔmσβsG‘σmulΔtσonsdG‘tδrδoσsomδrsGoκGzolyOΔβrylσβGΔβσγPGΔnγGzolyOmδtπΔβrylσβGΔβσγPUG
2023SGXYaSGXY[[TXY]Z

0

53 ’orquδGμδnδrΔtσonGmδβπΔnσsmGσnGpoGmotorGoκGk’zGsyntπΔsδGδluβσγΔtδγGαyGκrδδTδnδrμyGΔnγG
moulomαTδnδrμyGlΔnγsβΔpδsGΔlonμGtπδGβTrσnμGrotΔtσonUG2023SG 1

52 knGkttδmptGoκG‘δδkσnμGpΔvorΔαlδGlσnγσnμGprδδGonδrμyGzrδγσβtσonG‘βπδmδsGmonsσγδrσnμGtπδG
ontropσβGoκκδβtGonGpσsTnxkGlσnγσnμUG 0

51
ovΔluΔtσonGoκG_TyxzTmnSGΔnGyxσmδTαΔsδγGβyβloγδxtrσnGΔsGΔGvσΔαlδGmδγσβΔlGβountδrmδΔsurδGΔμΔσnstG
nδrvδGΔμδntGpoσsonσnμdGoxpδrσmδntΔlGΔnγGmolδβulΔrGγynΔmσβGsσmulΔtσonGstuγσδsGonGσtsGσnβlusσonG
βomplδxδsGwσtπGβyβlosΔrσnSGsomΔnGΔnγG” UG2023SGXbSGδWYbZXbX

0

Citation Report

104



50 sγδntσκσβΔtσonGoκG}γ}pGσnπσασtorsGΔμΔσnstG‘k}‘Tmo”TYGtπrouμπGoTpπΔrmΔβopπorδTαΔsδγGvσrtuΔlG
sβrδδnσnμSGmolδβulΔrGγoβkσnμGΔnγGwnGsσmulΔtσonsGΔpproΔβπδsUG2023SGYZaSGXY[X_c 0

49
sγδntσκyσnμGnonTnuβlδosσγδGσnπσασtorsGoκG}xkTγδpδnγδntG}xkTpolymδrΔsδGoκG‘k}‘Tmo”TYGtπrouμπG
pδrTrδsσγuδGδnδrμyGγδβomposσtσonTαΔsδγGpπΔrmΔβopπorδGmoγδlσnμSGmolδβulΔrGγoβkσnμSGΔnγG
molδβulΔrGγynΔmσβsGsσmulΔtσonUG2023SGX_SG]WXT]Xc

0

48 –πΔtGwΔkδsGΔGqooγGzrotδσnâ��zrotδσnGsntδrΔβtσonG‘tΔασlσzδrdGknΔlysσsGΔnγGkpplσβΔtσonGoκGtπδG
nuΔlTlσnγσnμGwδβπΔnσsmUG 0

47
‘truβturδTαΔsδγGσγδntσκσβΔtσonGoκGpotδntσΔlGsuαstrΔtδGΔntΔμonσstsGκorGσsδtπσonΔtδGsulκσtδTlyΔsδG
δnzymδGoκGlσlopπσlΔG–ΔγswortπσΔdG’owΔrγsGnovδlGtπδrΔpδutσβGσntδrvδntσonGtoGβurαGμutTΔssoβσΔtδγG
σllnδssUG2023SGY[WSGXY[[Yb

0

46 wδβπΔnσstσβGsnsσμπtsGσntoG‘uαstrΔtδGzosσtσonσnμG’πΔtGnσstσnμuσsπGxonTπδmδG
pδOssPV˛–TuδtoμlutΔrΔtδTnδpδnγδntGrΔloμδnΔsδsGΔnγGryγroxylΔsδsUG2023SGXZSGY[bcTY]WX 0

45 momputΔtσonΔlGΔssδssmδntGoκGtπδGσmpΔβtGoκGmuOssPGΔnγGklOsssPGonG˛†TΔmyloσγ[YGκσαrσlsdGlσnγσnμGsσtδsSG
struβturΔlGstΔασlσtySGΔnγGpossσαlδGpπysσoloμσβΔlGσmplσβΔtσonsUGXaSG 0

44 snGsσlσβoGγruμGγσsβovδryGoκG‘s}’YGσnπσασtorsGκromGnΔturΔlGsourβδGΔsGΔntσβΔnβδrGΔμδntsUG2023SGXZSG 0

43 onsδmαlδTαΔsδγGvσrtuΔlGsβrδδnσnμGoκGπumΔnGzs[usss˛–GσnπσασtorsGtowΔrγGtπδGrδpΔtσtσsGmGvσrusUG2023SG
bX]SGX[WZ][ 0

42 monvδrsσonGoκGrδlσxGXGσntoGΔGvoopGσnGzrσonGzrotδσnGwσsκolγσnμUG2023SGbSGaXcXTaYWW 0

41 kGmomασnδγGσnG‘σlσβoGΔnγG‘truβturΔlG‘tuγyGypδnsGxδwGzδrspδβtσvδsGonGklσpπΔtσβG‘ulκonΔmσγδsSGΔG
‘tσllGzoorlyGsnvδstσμΔtδγGmlΔssGoκGmkGsnπσασtorsUG2023SGXYSGYbX 0

40 nσsβovδryGoκGkβrklT’olmGpumpGσnπσασtorsdG”σrtuΔlGsβrδδnσnμGΔnγGmolδβulΔrGγynΔmσβsGsσmulΔtσonG
ΔpproΔβπUGXTXb 0

39 oxposurδGtoGασspπδnolGkGΔltδrnΔtσvδsGασspπδnolGkpGΔnγGκluorδnδTcTασspπδnolGσnγuβδsGμonΔγΔlG
σnjurσδsGσnGmΔlδGzδαrΔκσsπUG2023SGY]ZSGXX[_Z[ 0

38 snG‘σlσβoGsnvδstσμΔtσonGoκGtπδGwolδβulΔrGwδβπΔnσsmGoκGzk}zXGsnπσασtσonGκorGtπδG’rδΔtmδntGoκG
l}mkTnδκσβσδntGmΔnβδrsUG2023SGYbSGXbYc 1

37 ’πδGδκκδβtsGoκG}xkUnxkTnxkGtrσplδGπδlσβδsGonGnuβlδosomδGstruβturδsGΔnγGγynΔmσβsUG2023SGXYYSGXYYcTXYZc 0

36 ’owΔrγGporβδGpσδlγsGwσtπGsmprovδγGlΔsδG‘tΔβkσnμGnδsβrσptσonsUG2023SGXcSGX]YcTX]Z_ 0

35 zπospπorylΔtσonGwoγσκσβΔtσonGporβδGpσδlγGplXbmwkzGsmprovσnμGmonκormΔtσonG‘ΔmplσnμGoκG
zπospπoprotδσnsUG2023SG_ZSGX_WYTX_X[ 0

34 wolδβulΔrGγynΔmσβGsσmulΔtσonsGσγδntσκyσnμGtπδGmδβπΔnσsmGoκGπoloδnzymδGκormΔtσonGαyGyTqlβxkβG
trΔnsκδrΔsδGΔnγGΔβtσvδGpZb˛–UG2023SGY]SGbWcWTbXWY 0

33 ovΔluΔtσonGoκGpolyΔnσonσβGβyβloγδxtrσnsGΔsGπσμπGΔκκσnσtyGασnγσnμGsβΔκκolγsGκorGκδntΔnylUG2023SGXZSG 0
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32 ”δnδtoβlΔxGΔnΔloμsGΔsGpromσsσnμGΔntσβΔnβδrGtπδrΔpδutσβsGvσΔGtΔrμδtσnμGlβlTYGprotδσndGσnTsσlσβoGγruμG
γσsβovδryGstuγyUGXTXa 0

31 “nασΔsδγGmolδβulΔrGγynΔmσβsGsσmulΔtσonGoκGΔGκσrstTσnTβlΔssGsmΔllGmolδβulδGσnπσασtorGασnγsGtoG
onβostΔtσnGwUG2023SGX]]SGXW_aWc 0

30 ’πδGmolδβulΔrGmδβπΔnσsmGoκGY[aZGpπospπorylΔtσonGoκG“qnrGrδlσδvδsGtπδGσnπσασtσonGδκκδβtGoκG
“nzTμluβosδGonGru}UG2023SGY]SGbaX[TbaY[ 0

29 snTsσlσβoGnΔturΔlGproγuβtGγΔtΔαΔsδGmσnσnμGκorGnovδlGnδuropσlσnTXGσnπσασtorsdGmolδβulΔrGγoβkσnμSG
molδβulΔrGγynΔmσβsGΔnγGασnγσnμGδnδrμyGβomputΔtσonsUG2023SGXaSG 0

28 momputΔtσonΔlGγδsσμnGoκGΔGβyβlσβGpδptσγδGtπΔtGσnπσασtsGtπδGm’vk[GσmmunδGβπδβkpoσntUG 0

27 ’πδGsntrσnsσβG}ΔγσusGΔsGΔGuδyGzΔrΔmδtδrGσnGtπδGqδnδrΔlσzδγGlornGwoγδlGtoGkγjustGzrotδσnTzrotδσnG
olδβtrostΔtσβGsntδrΔβtσonUG2023SGY[SG[aWW 0

26 smσγΔzolδTlΔsδγGklkΔloσγsGκromGwΔrσnδG‘ponμδsGOvδuβδttΔGΔnγGmlΔtπrσnΔPGΔsGzotδntσΔlGsnπσασtorsG
’ΔrμδtσnμG‘k}‘Tmo”TYGwΔσnGzrotδΔsδdGknGsnG‘σlσβoGkpproΔβπUGXTX_ 0

25 oxplorσnμGtπδG’rΔnsκδrΔασlσtyGoκG}δplσβΔGoxβπΔnμδG‘truβturδG}δsδrvoσrsGtoGkββδlδrΔtδGqδnδrΔtσonGoκG
onsδmαlδsGκorGkltδrnΔtδGrΔmσltonσΔnsGorGzrotδσnGwutΔtσonsUG2023SGXcSGXcZXTXc[[ 0

24 nδβoγσnμGtπδG}olδsGoκGkmyloσγT˛†GOXâ��[YPâ��sGuδyGylσμomδrσzΔtσonGnomΔσnsGtowΔrγGnδsσμnσnμG
opσtopδT‘pδβσκσβGkμμrδμΔtσonGsnπσασtorsUG 0

23 mnXcGmk}GΔntσμδnGδnμΔμδmδntGmδβπΔnσsmsGΔnγGΔκκσnσtyGtunσnμUG2023SGbSG 0

22 zotδntσΔlGγruμGβΔnγσγΔtδsGΔsGzTμlyβoprotδσnGσnπσασtorsGtoGrδvδrsδGmultσγruμGrδsσstΔnβδGσnGβΔnβδrdGΔnG
σnGsσlσβoGγruμGγσsβovδryGstuγyUGXTX_ 0

21 monβδntrΔtσonTpluxT‘tδδrδγGwδβπΔnσsmGoxplorΔtσonGwσtπGΔnGyrμΔnoβΔtΔlysσsGkpplσβΔtσonUG 0

20 rδpΔtσβGmy XGlossGlδΔγsGtoGσmpΔσrδγGΔutopπΔμσβGκluxGΔnγGδxΔβδrαΔtδsGnonΔlβoπolσβGstδΔtoπδpΔtσtσsUG
2023SG 0

19 nδβσpπδrσnμG‘δlδβtσvσtyGwδβπΔnσsmGoκGl}ncGΔnγG’kpXOYPGtowΔrγGsnπσασtorsGlΔsδγGonGwultσplδG‘πortG
wolδβulΔrGnynΔmσβsG‘σmulΔtσonsGΔnγGwwTql‘kGmΔlβulΔtσonsUG2023SGYbSGY]bZ 0

18 ‘truβturδTαΔsδγGsmΔllGσnπσασtorsGsδΔrβπGβomασnδγGwσtπGmolδβulΔrGγynΔmσβsGγrσvδnGδnδrμσδsGκorG
πumΔnGproμrΔmmδγGβδllGγδΔtπTXGOznTXPGprotδσnUGXTX] 1

17
momprδπδnsσvδGovΔluΔtσonGoκGonγTzoσntGprδδGonδrμyG’δβπnσquδsGσnGmΔrαoxylΔtδγTzσllΔr×_üΔrδnδG
rostâ��quδstGlσnγσnμdGsssUGporβδTpσδlγGmompΔrσsonSG’πrδδT’rΔjδβtoryG}δΔlσzΔtσonGΔnγGpurtπδrGnσδlδβtrσβG
kuμmδntΔtσonUG2023SGYbSGYa_a

0

16 lσnγσnμGoκGαδrαδrσnδGγδrσvΔtδsGtoGqTquΔγruplδxdGσnsσμπtGκromGΔGβomputΔtσonΔlGstuγyUG2023SGY]SGXWa[XTXWa[b 0

15 rσμπTtπrouμπputGβomputΔtσonΔlGworkκlowGκorGlσμΔnγGγσsβovδryGσnGβΔtΔlysσsGwσtπGtπδGm‘nUG 0
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14 oxploσtσnμGtπδGβoTβrystΔlGlσμΔnγsGsπΔpδSGκδΔturδsGΔnγGstruβturδTαΔsδγGΔpproΔβπδsGκorGσγδntσκσβΔtσonG
oκG‘k}‘Tmo”TYGwproGσnπσασtorsUGXTX[ 0

13 mπΔrΔβtδrσzΔtσonGoκGtπδGmδβπΔnσsmGoκGασlδGsΔltGπyγrolΔsδGsuαstrΔtδGspδβσκσβσtyGαyGδxpδrσmδntΔlGΔnγG
βomputΔtσonΔlGΔnΔlysδsUG2023SG 0

12 nσpπδnylGnσsδlδnσγδGΔnγG‘k}‘Tmo”TYdGσnGsσlσβoGoxplorΔtσonGoκGtπδGwδβπΔnσsmsGoκGsnπσασtσonGoκGwΔσnG
zrotδΔsδGOwproPGΔnγGzΔpΔσnTlσkδGzrotδΔsδGOzvproPUG2023SG_ZSGYYY_TYYZc 0

11 ‘olvδntGwoγδlGlδnβπmΔrkGκorGwolδβulΔrGnynΔmσβsGoκGqlyβosΔmσnoμlyβΔnsUG2023SG_ZSGYX[aTYX]a 0

10 oκκδβtGoκG‘σnμlδT}δsσγuδGwutΔtσonsGonGm’mpGlσnγσnμGtoGnxkdGsnsσμπtsGκromGwolδβulΔrGnynΔmσβsG
‘σmulΔtσonsUG2023SGY[SG_Zc] 0

9 kGqδnδrΔlGzσβturδGoκGmuβurασt×büurσlGrostâ��quδstGlσnγσnμdG}δβΔlσαrΔtσnμGlonγδγGsntδrΔβtσonsUG2023SG
YbSGZXY[ 0

8 qσrsΔnovG}δwδσμπtσnμGonπΔnβδγG‘ΔmplσnμG’δβπnσquδGOq}o‘’PdGynTtπδTplyGnΔtΔTnrσvδnGnσsβovδryGoκG
ΔnγGonπΔnβδγG‘ΔmplσnμGσnG‘lowGmollδβtσvδG”ΔrσΔαlδsUG2023SGXYaSGZ[caTZ]Xa 0

7 ‘truβturδTlΔsδγG}δγδsσμnGoκGΔGwδtπΔnolGyxσγΔsδGσntoGΔnGâ��krylGklβoπolGyxσγΔsδâ��GκorGonzymΔtσβG
‘yntπδsσsGoκGkromΔtσβGplΔvorGmompounγsUG 0

6 kutomΔtδγGzrotδσnGkκκσnσtyGyptσmσzΔtσonGusσnμGΔGXnTmxxGnδδpGvδΔrnσnμGwoγδlUG 0

5 kutoβπtπonousGzδruvσΔnGxΔturΔlGzlΔntsGΔsGzotδntσΔlG‘k}‘Tmo”TYGwproGwΔσnGzrotδΔsδGsnπσασtorsUG
2023SGX_SG]b] 0

4 lσoσsostδrσβGnδsσμnGsγδntσκσδsGsnπσασtorsGoκGwyβoαΔβtδrσumGtuαδrβulosσsGnxkGqyrΔsδGk’zΔsδG
kβtσvσtyUG 0

3 nσsβovδryGoκG‘δlδβtσvδGzYY_}GkntΔμonσstsGwσtπGrσμπGkκκσnσtyGΔnγGsnG”σvoGoκκσβΔβyGκorGsnκlΔmmΔtoryG
nσsδΔsδG’πδrΔpyUG 0

2 oluβσγΔtσonGoκGαδzlotoxumΔαGασnγσnμGspδβσκσβσtyGtoGtoxσnGlGσnGmlostrσγσoσγδsGγσκκσβσlδUGXTXY 0

1 oxplorΔtσonGoκGnΔturΔlGβompounγsGΔμΔσnstGtπδGπumΔnGmpoxGvσrusGnxkTγδpδnγδntG}xkGpolymδrΔsδG
σnGsσlσβoUG2023SGX_SGcc_TXWWZ 0
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