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5.4 176

2183
YZUyU’eθζódeöóβγωlδ⁶γζôγlUY[UóöeθóθeU⁸βdιöedHdeδ⁶γηδ⁶γζωlóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmólδ⁶óH
öγζζelóθeηHλ⁸θ⁶Hθ⁶eHδζeηeβöeHγ⁰HóHαeαôζóβeUóηηγö⁸óθedHδζγθe⁸βHδ⁶γηδ⁶óθóηeHZkH⁶eθeζγθζ⁸αeζVH
JournaloofoBiologicaloChemistryTH1996THZaYTH[Zab_Ub

5.4 88

2182 –ô⁸ει⁸θ⁸βóθ⁸γβHγ⁰Hzζγθe⁸βHu⁸βóηeHmU˛–HóβdHne⁵ζódóθ⁸γβHôωHθ⁶eHzζγθeóηγαeVHJournaloofoBiologicalo
ChemistryTH1996THZaYTHZXca[UZXca6 5.4 108

2181
v⁸θ⁶⁸ιαHηθ⁸αιlóθ⁸γβHγ⁰HζóθHδóβöζeóθ⁸öHôeθóUöellHζeδl⁸öóθ⁸γβH⁸ηHαed⁸óθedHθ⁶ζγι⁵⁶Hδeζθιηη⁸ηH
θγπ⁸βUηeβη⁸θ⁸κeHq’zUô⁸βd⁸β⁵Hδζγθe⁸βηHóβdHγööιζηH⁸βdeδeβdeβθlωHγ⁰HmóZSH⁸β⁰lιπTHökwzTHγζHδζγθe⁸βH
−⁸βóηeHmHóöθ⁸κóθ⁸γβVH1996TH]_THYX_aU6Z

10

2180 pιθιζeHd⁸ζeöθ⁸γβηH⁸βHθ⁶eHδ⁶óζαóöγlγ⁵ωHγ⁰Hóβθ⁸UöóβöeζHó⁵eβθηH⁸βHö⁶⁸ldζeβVH1996TH_ZTHb]]UaZ 1

2179 wιlθ⁸dζι⁵Hζeη⁸ηθóβöeH⁸βHöóβöeζHPζeκ⁸eλQVH1996THcTHbacUb] 2

2178 kβólωη⁸ηHγ⁰Hzζγθe⁸βHz⁶γηδ⁶γζωlóθ⁸γβH⁸βHsβθóöθHmellηHóβdHoπθζóöθηVH1997THYU]]

2177 kHpιβöθ⁸γβólHrγαγlγ⁵Hγ⁰Hwóααól⁸óβHzζγθe⁸βHu⁸βóηeHmHzóζθ⁸ö⁸δóθeηH⁸βHθ⁶eHol⁸ö⁸θγζUsβdιöedHne⁰eβηeH
}eηδγβηeH⁸βHzγθóθγVH1997THcTH6_[ 2

2176 klθeζóθ⁸γβηH⁸βHθ⁶eHeπδζeηη⁸γβHóβdHöellιlóζHlγöól⁸zóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmH⁸ηγzωαeηHeδη⁸lγβHóβdH
θ⁶eθóHóζeHóηηγö⁸óθedHλ⁸θ⁶H⁸βηιl⁸βHζeη⁸ηθóβöeH⁸βHη−eleθólHαιηöleHγ⁰Hθ⁶eH⁶⁸⁵⁶U⁰óθU⁰edHζóθVH1997TH]6THY6cUab 279

2175 Sθóô⁸l⁸zóθ⁸γβHγ⁰H⁸βκóζ⁸óβθHö⁶ó⁸βHα}xkHôωHYZUyUθeθζódeöóβγωlδ⁶γζôγlUY[UóöeθóθeH⁸ηHôlγö−edHôωH
spxU⁵óααóH⁸βHóHαιζ⁸βeHlHlωαδ⁶γαóHöellHl⁸βeVH1997THYaTHa]aU__ 3

2174 oβdγöζ⁸βγlγ⁵ωHγ⁰Hθ⁶eH—eζθeôζóθeηVH1997TH6Z[Ua]c 1

2173 S⁸⁵βól⁸β⁵H⁸βHιβ⁸öellιlóζHeι−óζωγθeηVH1998THYaaTHYbYUZ_[ 54

2172 leθóZUö⁶⁸αóeζ⁸βH⁸ηHóH⁶⁸⁵⁶Hó⁰⁰⁸β⁸θωHζeöeδθγζH⁰γζHθ⁶eHδ⁶γζôγlHeηθeζHθιαγζHδζγαγθeζηVHJournaloofo
BiologicaloChemistryTH1997THZaZTHZ6]bbUc6 5.4 74
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2171 kHθ⁶ζeeUd⁸αeβη⁸γβólHöγlló⁵eβHlóθθ⁸öeH⁸βdιöeηHδζγθe⁸βH−⁸βóηeHmUzeθóHóöθ⁸κ⁸θωdHζγleH⁸βHólδ⁶óZH⁸βθe⁵ζ⁸βH
óβdHöγlló⁵eβóηeHα}xkHeπδζeηη⁸γβVH1997THY[6TH]a[Ub[ 97

2170 qlιöγηeHηθ⁸αιlóθeηH⁸ηleθHôeθóUöellHα⁸θγ⁵eβeη⁸ηHθ⁶ζγι⁵⁶Hq’zUô⁸βd⁸β⁵Hδζγθe⁸βηHóβdHôωHδζγθe⁸βH−⁸βóηeH
mUdeδeβdeβθHαeö⁶óβ⁸ηαηVH1997TH]6THYY]YUa 28

2169 zγη⁸θ⁸κeHóβdHβe⁵óθ⁸κeHöγιδl⁸β⁵Hγ⁰Hθ⁶eHαeθóôγθζγδ⁸öH⁵lιθóαóθeHζeöeδθγζηHθγHóHqHδζγθe⁸βUóöθ⁸κóθedH
uSHö⁶óββelTHqs}uTH⁸βHXeβγδιηHγγöωθeηVH1997THYXcTH]aaUcX 137

2168 mγβθζ⁸ôιθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHθγHθ⁶eHδ⁶γηδ⁶γζωlóθ⁸γβHγ⁰Hζ⁶γdγδη⁸βH⁸βH⁸βθóöθHζeθ⁸βóηVHJournaloofo
BiologicaloChemistryTH1997THZaZTHac_ZUc 5.4 16

2167 kH⁰ιβöθ⁸γβólH⁶γαγlγ⁵Hγ⁰Hαóααól⁸óβHδζγθe⁸βH−⁸βóηeHmHδóζθ⁸ö⁸δóθeηH⁸βHθ⁶eHel⁸ö⁸θγζU⁸βdιöedHde⁰eβηeH
ζeηδγβηeH⁸βHδγθóθγVH1997THcTH6_[U6] 100

2166 kHζγleH⁰γζHδζγθe⁸βH−⁸βóηeHmôeθósH⁸βHθ⁶eHζe⁵ιlóθ⁸γβHγ⁰HmóZSHeβθζωH⁸βHtιζ−óθH’HöellηVHJournaloofo
BiologicaloChemistryTH1997THZaZTHY_]Z6U[[ 5.4 31

2165
m⁶óβ⁵⁸β⁵Htaa]kVYHöellηHθγHβeλHαed⁸ιαHδeζθιζôηHαιlθ⁸δleHη⁸⁵βól⁸β⁵Hδóθ⁶λóωηTH⁸βölιd⁸β⁵Hθ⁶eH
αγdιlóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHôωHeβdγ⁵eβγιηHηδ⁶⁸β⁵γ⁸dHôóηeηVHJournaloofoBiologicaloChemistryTH
1997THZaZTH_6]XU6

5.4 68

2164 móZSHd⁸⁰⁰eζeβθ⁸óllωHζe⁵ιlóθeηHöγβκeβθ⁸γβólHδζγθe⁸βH−⁸βóηeHmηOHαeαôζóβeH⁸βθeζóöθ⁸γβHóβdHóöθ⁸κóθ⁸γβVH
JournaloofoBiologicaloChemistryTH1997THZaZTHZ_c_cU6a 5.4 64

2163 zζγθe⁸βH−⁸βóηeHmHdelθóH⁸β⁶⁸ô⁸θηHθ⁶eHδζγl⁸⁰eζóθ⁸γβHγ⁰HκóηöιlóζHηαγγθ⁶HαιηöleHöellηHôωHηιδδζeηη⁸β⁵HqYH
öωöl⁸βHeπδζeηη⁸γβVHJournaloofoBiologicaloChemistryTH1997THZaZTHY[bY6UZZ 5.4 138

2162 pιβöθ⁸γβHóβdH⁸β⁶⁸ô⁸θ⁸γβHγ⁰H⁸βθζóöellιlóζHöólö⁸ιαU⁸βdeδeβdeβθHδ⁶γηδ⁶γl⁸δóηeHkZVHJournaloofoBiologicalo
ChemistryTH1997THZaZTHY6X6cUaZ 5.4 258

2161 z⁶γηδ⁶γζωlóθ⁸γβHóθHöγβηeζκedHöóζôγπωlUθeζα⁸βólH⁶ωdζγδ⁶γô⁸öHαγθ⁸⁰Hζe⁵ιlóθeηHθ⁶eHöóθólωθ⁸öHóβdH
ζe⁵ιlóθγζωHdγαó⁸βηHγ⁰Hδζγθe⁸βH−⁸βóηeHmVHJournaloofoBiologicaloChemistryTH1997THZaZTHYb[bZUcX 5.4 123

2160 móηδóηeU[Uαed⁸óθedHöleóκó⁵eHγ⁰Hδζγθe⁸βH−⁸βóηeHmHθ⁶eθóH⁸βH⁸βdιöθ⁸γβHγ⁰Hóδγδθγη⁸ηVHJournaloofo
BiologicaloChemistryTH1997THZaZTHZX[YaUZX 5.4 248

2159 rιαóβHδ⁶γηδ⁶γl⁸δóηeHnYHöóβHôeHθωζγη⁸βeUδ⁶γηδ⁶γζωlóθedH⁸βHrvU6XH⁵ζóβιlγöωθeηVHJournaloofo
BiologicaloChemistryTH1997THZaZTHZX66XU] 5.4 80

2158 kHζγleH⁰γζHβιöleóζHδ⁶γηδ⁶óθ⁸dωl⁸βγη⁸θγlUηδeö⁸⁰⁸öHδ⁶γηδ⁶γl⁸δóηeHmH⁸βHθ⁶eHqZWwHδ⁶óηeHθζóβη⁸θ⁸γβVH
JournaloofoBiologicaloChemistryTH1997THZaZTHZ6[Y[Ua 5.4 83

2157 ’⁶eHδlóθeleθUdeζ⁸κedH⁵ζγλθ⁶H⁰óöθγζHôeθóHζeöeδθγζHθζ⁸⁵⁵eζηHαιlθ⁸δleHöωθγδlóηα⁸öHη⁸⁵βól⁸β⁵HöóηöódeηH
θ⁶óθHóζζ⁸κeHóθHθ⁶eHβιöleιηHóηHd⁸ηθ⁸β⁵ι⁸η⁶óôleH⁸βδιθηVHJournaloofoBiologicaloChemistryTH1997THZaZTH[Z6aXUb 5.4 29

2156 }e⁵ιlóθ⁸γβHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHnH⁸βHv6Hη−eleθólHαιηöleHαωγôlóηθηVH}γleHγ⁰Hδζγθe⁸βH−⁸βóηeHöHóβdH
ζelóθ⁸γβη⁶⁸δHθγHδζγθe⁸βHηωβθ⁶eη⁸ηVHJournaloofoBiologicaloChemistryTH1997THZaZTHYXcYXU6 5.4 23

2155 Sθ⁸αιlóθ⁸γβHγ⁰H⁸ηleθHδζγθe⁸βH−⁸βóηeHmHθζóβηlγöóθ⁸γβHôωHδólα⁸θóθeHζeει⁸ζeηHαeθóôγl⁸ηαHγ⁰Hθ⁶eH⁰óθθωH
óö⁸dVH1997TH]6THYY_[Ub 44

2154 ’ζóβη⁰γζα⁸β⁵H⁵ζγλθ⁶H⁰óöθγζUôeθóYH⁸β⁶⁸ô⁸θηHαeαôζóβeHóηηγö⁸óθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHólδ⁶óH⁸βHóH
⁶ιαóβHδζγηθóθeHöóβöeζHöellHl⁸βeTHzm[VH1997THY[bTH]6_aU6] 21

(1997-1997)
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2153
sβdιöθ⁸γβHγ⁰Höωölγγπω⁵eβóηeUZHeπδζeηη⁸γβHôωHδeζγπ⁸ηγαeHδζγl⁸⁰eζóθγζηHóβdH
βγβUθeθζódeöóβγωlδ⁶γζôγlHYZTY[Uαωζ⁸ηθóθeUθωδeHθιαγζHδζγαγθeζηH⁸βH⁸ααγζθól⁸zedHαγιηeHl⁸κeζH
öellηVHJournaloofoBiologicaloChemistryTH1997THZaZTH[aXaUY]

5.4 70

2152
SθζιöθιζeHóβdHeπδζeηη⁸γβHγ⁰Hθ⁶eHmóeβγζ⁶óôd⁸θ⁸ηHele⁵óβηHδζγθe⁸βH−⁸βóηeHmZH⁵eβeVHyζ⁸⁵⁸βηHóβdH
ζe⁵ιlóθedHeπδζeηη⁸γβHγ⁰HóH⁰óα⁸lωHγ⁰HmóZSUóöθ⁸κóθedHδζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηVHJournaloofoBiologicalo
ChemistryTH1997THZaZTH66ZcU]X

5.4 22

2151
köθ⁸κóθ⁸γβHγ⁰Hzumólδ⁶óHdγλβηθζeóαH⁰ζγαHöóηδóηeηHdιζ⁸β⁵Hóδγδθγη⁸ηH⁸βdιöedHôωH
aU⁶ωdζγπωηθóιζγηδγζ⁸βeHγζHθ⁶eHθγδγ⁸ηγαeζóηeH⁸β⁶⁸ô⁸θγζηTHöóαδθγθ⁶eö⁸βHóβdHeθγδγη⁸deTH⁸βH⁶ιαóβH
αωelγ⁸dHleι−eα⁸óHrv6XHöellηVHJournaloofoBiologicaloChemistryTH1997THZaZTH[Y[ZYU_

5.4 55

2150 sηγlóθ⁸γβHóβdHö⁶óζóöθeζ⁸zóθ⁸γβHγ⁰HóHηθζιöθιζólH⁶γαγlγ⁵ιeHγ⁰H⁶ιαóβHz}uZH⁰ζγαHζóθHl⁸κeζVH
n⁸ηθ⁸β⁵ι⁸η⁶⁸β⁵HηιôηθζóθeHóβdHl⁸δ⁸dHóöθ⁸κóθγζHηδeö⁸⁰⁸ö⁸θ⁸eηVHJournaloofoBiologicaloChemistryTH1997THZaZTHYXX[XU]5.4 31

2149 z⁶γηδ⁶óθ⁸dωl⁸βγη⁸θγlH[U−⁸βóηeUdeδeβdeβθHóöθ⁸κóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmUzeθóH⁸βHôóöθeζ⁸ólH
l⁸δγδγlωηóöö⁶óζ⁸deUθζeóθedH⁶ιαóβHαγβγöωθeηVHJournaloofoBiologicaloChemistryTH1997THZaZTHY6]]_U_Z 5.4 109

2148 kηηγö⁸óθ⁸γβHôeθλeeβHκUSζöHóβdHδζγθe⁸βH−⁸βóηeHmHdelθóH⁸βHκUSζöUθζóβη⁰γζαedH⁰⁸ôζγôlóηθηVHJournaloofo
BiologicaloChemistryTH1997THZaZTHY[Za_UbX 5.4 81

2147 kHδιθóθ⁸κeHδ⁶γηδ⁶óθ⁸dωlηeζ⁸βeHô⁸βd⁸β⁵Hαγθ⁸⁰H⁸ηHβγθH⁸βκγlκedH⁸βHθ⁶eHl⁸δ⁸dHζe⁵ιlóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeH
mVHJournaloofoBiologicaloChemistryTH1997THZaZTH[XabaUcZ 5.4 25

2146 zζγθe⁸βH−⁸βóηeHmôeθóssHóöθ⁸κóθ⁸γβHôωHYUôeθóUnUóζóô⁸βγ⁰ιζóβγηωlöωθγη⁸βeH⁸ηHóβθó⁵γβ⁸ηθ⁸öHθγH
ηθ⁸αιlóθ⁸γβHγ⁰Hóδγδθγη⁸ηHóβdHlölUZólδ⁶óHdγλβUζe⁵ιlóθ⁸γβVHJournaloofoBiologicaloChemistryTH1997THZaZTHZ[]bYU]5.4 34

2145 kHδζγθe⁸βH−⁸βóηeHmdelθóUô⁸βd⁸β⁵Hδζγθe⁸βHS}lmHλ⁶γηeHeπδζeηη⁸γβH⁸ηH⁸βdιöedHôωHηeζιαHηθóζκóθ⁸γβVH
JournaloofoBiologicaloChemistryTH1997THZaZTHa[bYUc 5.4 69

2144 ne⁰⁸ö⁸eβθHθωζγη⁸βeHδ⁶γηδ⁶γζωlóθ⁸γβHγ⁰HöUmôlHóβdHóηηγö⁸óθedHδζγθe⁸βηH⁸βHδ⁶γζôγlHeηθeζUζeη⁸ηθóβθHov]H
αγιηeHθ⁶ωαγαóHöellηVHJournaloofoBiologicaloChemistryTH1997THZaZTHYZZZYUb 5.4 3

2143 }e⁵ιlóθedHô⁸βd⁸β⁵Hγ⁰Hθ⁶eHδζγθe⁸βH−⁸βóηeHmHηιôηθζóθeHqkzU][HθγHθ⁶eH—XWmZHζe⁵⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeH
mUdelθóVHJournaloofoBiologicaloChemistryTH1997THZaZTHYZa]aU_[ 5.4 66

2142
wγβγö⁶lγζóα⁸βeH⁸β⁶⁸ô⁸θηHδ⁶γζôγlHeηθeζU⁸βdιö⁸ôleHβeιθζγδ⁶⁸lHζeηδ⁸ζóθγζωHôιζηθHóöθ⁸κóθ⁸γβHóβdH’HöellH
⁸βθeζleι−⁸βUZHζeöeδθγζHeπδζeηη⁸γβHôωH⁸β⁶⁸ô⁸θ⁸β⁵H⁸βdιö⁸ôleHδζγθe⁸βH−⁸βóηeHmHóöθ⁸κ⁸θωVHJournaloofo
BiologicaloChemistryTH1997THZaZTHZ6Z]aU_Z

5.4 20

2141
lγαôeη⁸βTHκóηγδζeηη⁸βTHeβdγθ⁶el⁸βTHôζódω−⁸β⁸βTHóβdHδlóθeleθUdeζ⁸κedH⁵ζγλθ⁶H⁰óöθγζHζóδ⁸dlωHóöθ⁸κóθeH
δζγθe⁸βH−⁸βóηeHnHθ⁶ζγι⁵⁶HóHδζγθe⁸βH−⁸βóηeHmUdeδeβdeβθHη⁸⁵βólHθζóβηdιöθ⁸γβHδóθ⁶λóωVHJournaloofo
BiologicaloChemistryTH1997THZaZTHZ[c_ZU6X

5.4 148

2140 ’ιαγζHδζγαγθ⁸γβHôωHdeδleθ⁸β⁵HöellηHγ⁰Hδζγθe⁸βH−⁸βóηeHmHdelθóVH1997THYaTH[]YbUZb 195

2139 kHδγθeβθHóβdH⁶⁸⁵⁶lωHηeleöθ⁸κeHδeδθ⁸deHηιôηθζóθeH⁰γζHδζγθe⁸βH−⁸βóηeHmHóηηóωVH1997TH[ZZHPHzθHZQTH]__U6X 21

2138 zζγθe⁸βH−⁸βóηeHmdHóβHeπóαδleHγ⁰HóHöólö⁸ιαUζe⁵ιlóθedHδζγθe⁸βHô⁸βd⁸β⁵HθγHαeαôζóβeηHPζeκ⁸eλQVH1997TH
Y]TH6_UaX 18

2137 yle⁸öHóö⁸dHeβ⁶óβöeηHkm⁶HζeöeδθγζHöιζζeβθηHôωHóöθ⁸κóθ⁸γβHγ⁰HmóZSWöólαγdιl⁸βUdeδeβdeβθHδζγθe⁸βH
−⁸βóηeHssVH1997THbTH_caU6XY 13

2136 n⁸⁰⁰eζeβθ⁸ólHζe⁵ιlóθ⁸γβHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHnHóβdHδ⁶γηδ⁶γl⁸δóηeHkZHôωHδζγθe⁸βH−⁸βóηeHmH⁸βHz[bbnYH
αóöζγδ⁶ó⁵eηVH1997TH[ZYHPHzθH[QTHbX_Uc 57
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2135 móZSHóβdHδζγθe⁸βH−⁸βóηeHmUdeδeβdeβθHαeö⁶óβ⁸ηαηH⁸βκγlκedH⁸βH⁵óηθζ⁸βU⁸βdιöedHS⁶öWqζôZHöγαδleπH
⁰γζαóθ⁸γβHóβdHz]]Uα⁸θγ⁵eβUóöθ⁸κóθedHδζγθe⁸βH−⁸βóηeHóöθ⁸κóθ⁸γβVH1997TH[Z_HPHzθHZQTH[b[Uc 45

2134 xγκelHôζódω−⁸β⁸βHη⁸⁵βóll⁸β⁵HeκeβθηH⁸βHzmUYZHöellηdHηθ⁸αιlóθ⁸γβHγ⁰Hθ⁶eHökwzHδóθ⁶λóωHleódηHθγH
ökwzUαed⁸óθedHθζóβηlγöóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmeδη⁸lγβVH1997TH[ZaHPHzθHYQTHY]aU_] 37

2133 zζγlγβ⁵edHóöθ⁸κóθ⁸γβHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHnH⁸βHm⁶⁸βeηeH⁶óαηθeζHγκóζωHöellηHeπδζeηη⁸β⁵H
δlóθeleθUóöθ⁸κóθ⁸β⁵U⁰óöθγζHζeöeδθγζHlóö−⁸β⁵Höωθγδlóηα⁸öHmUθeζα⁸βólHθó⁸lVH1997TH[ZaHPHzθHYQTHZ[cU]] 7

2132 }óδ⁸dHηθ⁸αιlóθ⁸γβHγ⁰Hóαωlγ⁸dHδζeöιζηγζHδζγθe⁸βHζeleóηeHôωHeδ⁸deζαólH⁵ζγλθ⁶H⁰óöθγζdHζγleHγ⁰Hδζγθe⁸βH
−⁸βóηeHmVH1997TH[ZaHPHzθHYQTHZ]_Uc 50

2131 köθ⁸κóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHôωHθωζγη⁸βeHδ⁶γηδ⁶γζωlóθ⁸γβH⁸βHζeηδγβηeHθγHrZyZVHProceedingsoofotheo
NationaloAcademyoofoSciencesoofotheoUnitedoStatesoofoAmericaTH1997THc]THYYZ[[Ua 11.5 529

2130 kβólωη⁸ηHγ⁰Hη⁸⁵βólHθζóβηdιöθ⁸γβH⁰γllγλ⁸β⁵Hlωαδ⁶γöωθeHóöθ⁸κóθ⁸γβHôωHö⁶eαγ−⁸βeηVH1997THZbbTH[]XU6Y 7

2129 n⁸óöωl⁵lωöeζγlHαeθóôγl⁸ηαH⁸βHSwU[Hηαγγθ⁶HαιηöleHöellηVH1997THa_THYZ]cUYZ_6 7

2128 }e⁵ιlóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHôeθóssHôωH⁸θηHmZHdγαó⁸βVH1997TH[6THY_6Y_UZ[ 84

2127 xw}HηθζιöθιζeHγ⁰HóHδζγθe⁸βH−⁸βóηeHmU⁵óααóHδ⁶γζôγlUô⁸βd⁸β⁵Hdγαó⁸βHóβdHηθιdωHγ⁰Hδζγθe⁸βUl⁸δ⁸dH
α⁸öelleH⁸βθeζóöθ⁸γβηVH1997TH[6THYXaXcUYa 120

2126 m⁶óδθeζHaHweö⁶óβ⁸ηαηH⁸βHζe⁵ιlóθ⁸γβVH1997THZX[UZ[a 1

2125 m⁶óδθeζH6H’ól−⁸β⁵HθγHöellηâ��öellHαeαôζóβeHζeöeδθγζηHóβdHθ⁶e⁸ζHαγdeηHγ⁰Hóöθ⁸γβVH1997THYa[UZXY 1

2124 r⁸ηθóα⁸βeUηθ⁸αιlóθedHöωöl⁸öHkwzH⁰γζαóθ⁸γβH⁸βHθ⁶eHö⁶⁸ö−Hδ⁸βeólH⁵lóβddHζγleHγ⁰Hδζγθe⁸βH−⁸βóηeHmVH1997TH
_]TH_XYUa 5

2123
sβ⁰lιeβöeHγ⁰Hθ⁶eHδζγθe⁸βH−⁸βóηeHmH⁸β⁶⁸ô⁸θγζH[U¹YU¹[UPóα⁸d⁸βγθ⁶⁸γQH
δζγδωlèUYrU⁸βdγωlU[UωlèU[UPYUαeθ⁶ωlUYrU⁸βdγωlU[UωlQHαóle⁸α⁸deHαeθ⁶óβeHηιl⁰γβóθeHP}γU[YbZZXQHγβH
ηιζ⁰óöθóβθHηeöζeθ⁸γβH⁸βHθωδeHssHδβeιαγöωθeηVH1997TH_[TH_caU6XY

8

2122
o⁰⁰eöθHγ⁰Hλγζθαóββ⁸βHóβdHZUP]Uαγζδ⁶γl⁸βωlQUbUδ⁶eβωlU]rUYUôeβzγδωζóβU]UγβeHPv²Zc]XXZQHγβH
xU⁰γζαωlUαeθ⁶⁸γβωlUleιöωlUδ⁶eβωlólóβ⁸βeU⁸βdιöedHδ⁶γηδ⁶γl⁸δóηeHnHóöθ⁸κóθ⁸γβH⁸βHd⁸⁰⁰eζeβθ⁸óθedH
rv6XHöellηdHδγηη⁸ôleH⁸βκγlκeαeβθHγ⁰Hδ⁶γηδ⁶óθ⁸dωl⁸βγη⁸θγlH[U−⁸βóηeH⁸βHδ⁶γηδ⁶γl⁸δóηeHnHóöθ⁸κóθ⁸γβVH
1997TH_[THYcZcU[6

30

2121 }e⁵ιlóθ⁸γβHγ⁰Heι−óζωγθ⁸öHδ⁶γηδ⁶óθ⁸dωl⁸βγη⁸θγlUηδeö⁸⁰⁸öHδ⁶γηδ⁶γl⁸δóηeHmHóβdHδ⁶γηδ⁶γl⁸δóηeHnVH1997TH
66TH]a_U_Xc 352

2120 SeleβγöγαδγιβdηH⁸βdιöeHóHζedγπHαγdιlóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmH⁸βHθ⁶eHöellTHöγαδóζθαeβθóllωH
⁸βdeδeβdeβθH⁰ζγαHöωθγηγl⁸öH⁵lιθóθ⁶⁸γβedH⁸θηHζγleH⁸βH⁸β⁶⁸ô⁸θ⁸γβHγ⁰HθιαγζHδζγαγθ⁸γβVH1997TH[]bTH[aU]b 74

2119 wγleöιlóζHölγβ⁸β⁵HóβdHö⁶óζóöθeζ⁸zóθ⁸γβHγ⁰HóHβγκelHδιθóθ⁸κeHS’oZXUl⁸−eH−⁸βóηeH⁸βH⁵ι⁸βeóHδ⁸⁵ηVH1997TH
[]XTHZXYUa 21

2118 oκ⁸deβöeHθ⁶óθHδζγθe⁸βH−⁸βóηeHmH⁸ηH⁸βκγlκedH⁸βHdelθóUóα⁸βγleκιl⁸βóθeHηωβθ⁶óηeHeπδζeηη⁸γβH⁸βHζóθH
⁶eδóθγöωθeηVH1997TH[]YTHZ_cU66 10
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2117 sdeβθ⁸⁰⁸öóθ⁸γβHγ⁰HóHβγκelHnζγηγδ⁶⁸lóHδζγθe⁸βH−⁸βóηeH⁶⁸⁵⁶lωH⁶γαγlγ⁵γιηHθγHδζγθe⁸βH−⁸βóηeHxHPzuxQVH
1997THZ[ZTHYZ6Uc 8

2116 ’ζóβηlγöóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηH⁸βHζóθHβeιθζγδ⁶⁸lηVH1997THZ[]TH]YZUb 37

2115 }ólkH⁸βθeζóöθηHd⁸ζeöθlωHλ⁸θ⁶Hθ⁶eHkζ⁰Uζeηδγβη⁸κeTHzszZUdeδeβdeβθHδ⁶γηδ⁶γl⁸δóηeHnYVH1997THZ[_THb_]Uc 104

2114 }γleHγ⁰Hθ⁶eH⁶eθeζγθζ⁸αeζ⁸öHqHδζγθe⁸βηH⁸βHηθζγαólUdeζ⁸κedH⁰óöθγζUYólδ⁶óU⁸βdιöedHβóθιζólH−⁸lleζHöellH
ö⁶eαγθóπ⁸ηHóβdHöólö⁸ιαHαγô⁸l⁸zóθ⁸γβVH1997THZ[6THZaXU] 43

2113 z⁶γζôγlHeηθeζHe⁰⁰eöθηH⁸βHóθωδ⁸öólHδζγθe⁸βH−⁸βóηeHmHzeθóHγκeζeπδζeηη⁸β⁵Hxsr[’[HöellηdHδγηη⁸ôleH
eκ⁸deβöeH⁰γζHöζγηηθól−HôeθλeeβHδζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηVH1997THZ[aTH[[6Uc 20

2112 kHηeζιαH⁰óöθγζHδγθeβθ⁸óθeηHkm⁶HóβdHkwzkHζeöeδθγζHöιζζeβθηHκ⁸óHd⁸⁰⁰eζeβθ⁸ólHη⁸⁵βólHθζóβηdιöθ⁸γβH
δóθ⁶λóωηVH1997THZ[bTH_6_Ub 3

2111 sβκγlκeαeβθHγ⁰Hδζγθe⁸βH−⁸βóηeHmH⁸βHθ⁶eHóöθ⁸κóθ⁸γβHγ⁰HeπθζóöellιlóζHη⁸⁵βólUζe⁵ιlóθedH−⁸βóηeHYWZHôωH
–—mH⁸ζζód⁸óθ⁸γβVH1997THZ]XTHZa[Ub 13

2110
köθ⁸κóθ⁸γβHγ⁰HqUδζγθe⁸βηHλ⁸θ⁶HkspU]H⁸βdιöeηHvpkUYUαed⁸óθedHód⁶eη⁸γβHγ⁰H’UöellH⁶ωôζ⁸dγαóHöellηHθγH
smkwUYHôωHη⁸⁵βólHδóθ⁶λóωηHθ⁶óθHd⁸⁰⁰eζH⁰ζγαHδ⁶γζôγlHeηθeζUHóβdHαóβ⁵óβeηeU⁸βdιöedHód⁶eη⁸γβVH1997TH
Z[YTHZ]ZU_X

16

2109 sβ⁶⁸ô⁸θ⁸γβHγ⁰Heπδζeηη⁸γβHγ⁰HzumUólδ⁶óHôωHóβθ⁸ηeβηeHα}xkH⁸ηHóηηγö⁸óθedHλ⁸θ⁶Hd⁸α⁸β⁸η⁶edHöellH⁵ζγλθ⁶H
óβdH⁸β⁶⁸ô⁸θ⁸γβHγ⁰HóαωlóηeHηeöζeθ⁸γβHôωHk}]UZtHöellηVH1997THZ[[THZZ_U[Y 12

2108 zζγθe⁸βH−⁸βóηeHmH⁸ηHζeει⁸ζedH⁰γζH⁸βdιöθ⁸γβHγ⁰HZOT_OUγl⁸⁵γódeβωlóθeHηωβθ⁶eθóηeηVH1997THZ[]THZ]XUb 13

2107 o⁰⁰eöθηHγ⁰Hδζγθe⁸βH−⁸βóηeHmHólδ⁶óHγκeζeπδζeηη⁸γβHγβHkaζ_Hηαγγθ⁶HαιηöleHöellHδζγl⁸⁰eζóθ⁸γβHóβdH
d⁸⁰⁰eζeβθ⁸óθ⁸γβVH1997THZ[6THYYaUZ6 30

2106 z⁶γζôγlHeηθeζηHó⁰⁰eöθHöωöl⁸öHβιöleγθ⁸deUαed⁸óθedHζeηδγβηeηH⁸βHöιlθιζedHö⁶⁸ö−HleβηHóββιlóζHδódHöellηVH
1997TH6]THc[cU]] 1

2105 zιζ⁸⁰⁸öóθ⁸γβHóβdHö⁶óζóöθeζ⁸zóθ⁸γβHγ⁰HζeöeδθγζηH⁰γζHóöθ⁸κóθedHδζγθe⁸βH−⁸βóηeHmH⁰ζγαHζóθH⁶eδóθγöωθeηVH
1997THYXTH[ZUa 2

2104 wγleöιlóζHóβdH⁰ιβöθ⁸γβólHóβólωη⁸ηHγ⁰Höód⁶eζ⁸βUôóηedHód⁶eζeβηH₁ιβöθ⁸γβηVH1997THY[THYYcU]6 690

2103 mlγβ⁸β⁵HóβdHeπδζeηη⁸γβHγ⁰HθλγH⁶ιαóβHlωηγδ⁶γηδ⁶óθ⁸d⁸öHóö⁸dHóöωlθζóβη⁰eζóηeHönxkηHθ⁶óθHeβ⁶óβöeH
öωθγ−⁸βeU⁸βdιöedHη⁸⁵βól⁸β⁵HζeηδγβηeηH⁸βHöellηVH1997THY6TH6cYUaXY 114

2102 }e⁵ιlóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmVH1997THcTHY6YUa 835

2101 mellHζe⁵ιlóθ⁸γβVH1997THcTHZ__U[X6

2100 zζγθe⁸βH−⁸βóηeHmHóβdHδ⁶γηδ⁶γl⁸δóηeHmdHô⁸lóωeζH⁸βθeζóöθ⁸γβηHóβdHζe⁵ιlóθ⁸γβVH1997THaTH__aU6_ 63
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2099 sβ⁶⁸ô⁸θ⁸γβHγ⁰Hδ⁶γηδ⁶γl⁸δ⁸dHη⁸⁵βóll⁸β⁵HóβdHδζγl⁸⁰eζóθ⁸γβHγ⁰HSλ⁸ηηH[’[HöellηHôωHθ⁶eHλγζθαóββ⁸βH
óβólγ⁵ιeHdeαeθ⁶γπωκ⁸ζ⁸d⁸βVH1997THY[6ZTHZcU[b 3

2098 xιöleóζHlγöól⁸zóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHólδ⁶óHóβdH⁸θηHóηηγö⁸óθ⁸γβHλ⁸θ⁶HβιöleóζHöγαδγβeβθηH⁸βH
βeιζγUZóHβeιζγôlóηθγαóHöellηVH1997TH]X6TH6YU_ 10

2097 }e⁵ιlóθ⁸γβHγ⁰Hδζγl⁸⁰eζóθ⁸γβHóβdHóδγδθγη⁸ηHôωH}óηHóβdH}⁶γHq’zóηeηHθ⁶ζγι⁵⁶Hηδeö⁸⁰⁸öH
δ⁶γηδ⁶γl⁸δ⁸dUdeδeβdeβθHη⁸⁵βól⁸β⁵VH1997TH]YXTHa[Ua 52

2096 ’⁶eHe⁰⁰eöθHγ⁰Hαel⁸θθ⁸βHγβHδζγl⁸⁰eζóθ⁸γβHóβdHdeóθ⁶Hγ⁰Hθ⁶ωαγöωθeηVH1997TH]YXTHZb_Ub 32

2095 ’zkH⁸βdιöeηHθζóβηlγöóθ⁸γβHôιθHβγθHdγλβUζe⁵ιlóθ⁸γβHγ⁰HβeλHzumH⁸ηγ⁰γζαHeθóH⁸βHαóöζγδ⁶ó⁵eηTHwnmuH
öellηHóβdHóηθζγöωθeηVH1997TH]YZTH[XU] 18

2094 YTZUn⁸óöωl⁵lωöeζγlH⁶ωdζγδeζγπ⁸deηH⁸βdιöeHθ⁶eH⁵eβeζóθ⁸γβHóβdHζeleóηeHγ⁰Hηιδeζγπ⁸deHóβ⁸γβH⁰ζγαH
⁶ιαóβHδγlωαγζδ⁶γβιöleóζHleι−γöωθeηVH1997TH]YZTH]6YU] 21

2093 móZSHU⁸βdeδeβdeβθHöωθγηγl⁸öHδ⁶γηδ⁶γl⁸δóηeHkH⁸βHrvU6XHöellηHd⁸⁰⁰eζeβθ⁸óθ⁸β⁵HθγH⁵ζóβιlγöωθeηVH1997TH
]YcTHYYaUZX 4

2092 mζγηηUθól−HôeθλeeβHηeöζeθγζωHδ⁶γηδ⁶γl⁸δóηeHkZHóβdHöωθγηγl⁸öHδ⁶γηδ⁶γl⁸δóηeHkZH⁸βHζóθHζeβólH
αeηóβ⁵⁸ólHöellηVH1997THY[]bTHZ_aUaZ 75

2091 kHδζγθe⁸βH−⁸βóηeHmUl⁸−eHóöθ⁸κ⁸θωH⁸βκγlκedH⁸βHθ⁶eHö⁶eαγθóöθ⁸öHζeηδγβηeHγ⁰Hn⁸öθωγηθel⁸ιαHd⁸ηöγ⁸deιαVH
1997THY[]cTHaZUbX 5

2090 }e⁵ιlóθ⁸γβHγ⁰Hαιηöóζ⁸β⁸öHwZHζeöeδθγζηVH1997TH6XTHYXY_UZY 36

2089 ’⁶eH⁸βηιl⁸βHηeβη⁸θ⁸zeζTHl}vH]c6_[THζedιöeηHηωηθeα⁸öH⁰óθθωHóö⁸dHηιδδlωHóβdHιθ⁸l⁸zóθ⁸γβHóβdHθ⁸ηηιeHl⁸δ⁸dH
óκó⁸lóô⁸l⁸θωH⁸βHθ⁶eHζóθVH1997TH]6THc[_U]Z 109

2088 yβθγ⁵eβeθ⁸öHóβdHδ⁶óζαóöγlγ⁵⁸öólHηθιd⁸eηHγβHαeθóôγθζγδ⁸öH⁵lιθóαóθeHζeöeδθγζηHöγιδledHθγH
δ⁶γηδ⁶γl⁸δóηeHnHóöθ⁸κóθ⁸γβVH1997TH[6TH[X_UYY 54

2087 z⁶óζαóöγlγ⁵ωHóβdHζe⁵ιlóθ⁸γβHγ⁰Hθ⁶eHβeιζγβólHdγδóα⁸βeHθζóβηδγζθeζVH1997TH[Z]THYUYX 103

2086 SeβeηöeβöeTH⁸ααγζθól⁸zóθ⁸γβHóβdHöóβöeζVH1997TH[_THc_Ub 0

2085 vωηγδ⁶γηδ⁶óθ⁸d⁸öHóö⁸dHδγθeβθ⁸óθeηHkm⁶HζeöeδθγζHöιζζeβθηHôωHqUδζγθe⁸βUαed⁸óθedHóöθ⁸κóθ⁸γβHγ⁰H
δζγθe⁸βH−⁸βóηeHmVH1997TH_XTHYZYU6 9

2084 ’⁶eHζγleHγ⁰Hóβö⁶γζ⁸β⁵Hδζγθe⁸βH}kmuYH⁸βHzumHóöθ⁸κóθ⁸γβH⁸βHθ⁶eHó⁵e⁸β⁵HζóθHôζó⁸βVH1997THZXTH]YXU_ 76

2083 zζγθe⁸βH−⁸βóηeHmHóβdH’HöellH⁰ιβöθ⁸γβVH1997THY[_bTHYY[UZ6 14

2082 vγβ⁵Ulóηθ⁸β⁵Heβ⁶óβöeαeβθHγ⁰Hkm⁶HζeöeδθγζHöιζζeβθηHôωHlωηγδ⁶γηδ⁶γl⁸δ⁸dηVH1997TH]_TH[YaUZX 16
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2081 r⁸ηθγζ⁸öólHζeκ⁸eλHγ⁰Hζeηeóζö⁶HγβHδζγθe⁸βH−⁸βóηeHmH⁸βHleóζβ⁸β⁵HóβdHαeαγζωVH1997THZYTH[acU]X6 45

2080 zζγθe⁸βH−⁸βóηeHmH⁸βHηωβóδθ⁸öHδlóηθ⁸ö⁸θωdHö⁶óβ⁵eηH⁸βHθ⁶eH⁸βHη⁸θιHδ⁶γηδ⁶γζωlóθ⁸γβHηθóθeHγ⁰H⁸deβθ⁸⁰⁸edHδζeUH
óβdHδγηθηωβóδθ⁸öHηιôηθζóθeηVH1997THZYTH]__Ub6 59

2079 veóζβ⁸β⁵U⁸βdιöedHólθeζóθ⁸γβηH⁸βH⁶⁸δδγöóαδólHzumU⁸ααιβγζeóöθ⁸κ⁸θωdHóHζeκ⁸eλHóβdH⁶ωδγθ⁶eη⁸ηHγ⁰H⁸θηH
⁰ιβöθ⁸γβólHη⁸⁵β⁸⁰⁸öóβöeVH1997THZYTH_[YUaZ 56

2078 ’⁶eHe⁰⁰eöθHγ⁰Hd⁸⁰⁰eζeβθHαγleöιlóζHηδeö⁸eηHγ⁰Hηδ⁶⁸β⁵γαωel⁸βHγβHδ⁶γηδ⁶γl⁸δóηeHmHdelθóHYHóöθ⁸κ⁸θωVH
1997THacTHa]YUb 3

2077 }eθ⁸βólHδζγθe⁸βH−⁸βóηeHmVH1997TH[XTHYYcU[6 59

2076 zζγθe⁸βH−⁸βóηeHmH⁸βHθ⁶eHδγηθαγζθeαHôζó⁸βHγ⁰Hθeeβó⁵eHηι⁸ö⁸deHκ⁸öθ⁸αηVH1997THZZbTHYYYU] 67

2075 zζγθe⁸βH−⁸βóηeHmH⁸βHθ⁶eHδóζóôζóö⁶⁸ólHβιöleιηHγ⁰HζóθηHdιζ⁸β⁵Höγβd⁸θ⁸γβedHθóηθeHóκeζη⁸γβH⁸βdιöedHôωH
óαδ⁶eθóα⁸βeVH1997THZ[6THYaUZX 9

2074 sβθζóUκeβθζólHθe⁵αeβθólHóζeóHódα⁸β⁸ηθζóθ⁸γβHγ⁰HraHdelóωηTHôιθHdγeηHβγθHδζeκeβθHθ⁶eHdeκelγδαeβθHγ⁰H
öγöó⁸βeU⁸βdιöedHηeβη⁸θ⁸zóθ⁸γβVH1997TH][TH_6_UaY 8

2073 }eκeζηólHγ⁰Hö⁶ζγβ⁸öHólθeζóθ⁸γβηHγ⁰Hη−eleθólHαιηöleHδζγθe⁸βH−⁸βóηeHmH⁰ζγαH⁰óθU⁰edHζóθηHôωHl}vU]c6_[VH
1997THZa[THocY_UZY 22

2072 }e⁵ιlóθ⁸γβHγ⁰HαγιηeHη−eleθólHαιηöleHvUθωδeHmóZSHö⁶óββelHôωHóöθ⁸κóθ⁸γβHγ⁰Hθ⁶eH⁸βηιl⁸βUl⁸−eH⁵ζγλθ⁶H
⁰óöθγζUYHζeöeδθγζVH1997THYaTH6cYbUZb 46

2071 lζódω−⁸β⁸βUηθ⁸αιlóθedHözvkZHδ⁶γηδ⁶γζωlóθ⁸γβH⁸ηHδζγθe⁸βH−⁸βóηeHmHdeδeβdeβθH⁸βHζóôô⁸θHmmnHöellηVH
1997THZa[THpcXaUY_ 6

2070 xóPSQUuPSQUk’zóηeH⁸βH⁰ζγ⁵Heηγδ⁶ó⁵ιηHαιöγö⁸l⁸óζωHöellHαeαôζóβeηdH⁸β⁶⁸ô⁸θ⁸γβHôωHδζγθe⁸βH−⁸βóηeHmH
óöθ⁸κóθ⁸γβVH1997THZa[THmYb]ZUb 4

2069 }óθHóαωl⁸βUPbU[aQHeβ⁶óβöeηH⁸βηιl⁸βHóöθ⁸γβHóβdHólθeζηHl⁸δ⁸dHαeθóôγl⁸ηαH⁸βHβγζαólHóβdH⁸βηιl⁸βUζeη⁸ηθóβθH
ζóθηVH1997THZa[THob_cU6a 7

2068 z⁶γζôγlHeηθeζηHηθ⁸αιlóθeHαιηöleH⁵lιöγηeHθζóβηδγζθHôωHóHαeö⁶óβ⁸ηαHd⁸ηθ⁸βöθH⁰ζγαHθ⁶eH⁸βηιl⁸βHóβdH
⁶ωδγπ⁸óHδóθ⁶λóωηVH1997THZa[THoZbU[6 19

2067 mlUHóβdHuSHöγβdιöθóβöeηHóöθ⁸κóθedHôωHöellHηλell⁸β⁵H⁸βHδζ⁸αóζωHöιlθιζeηHγ⁰Hζóôô⁸θHd⁸ηθólHôζ⁸⁵⁶θH
öγβκγlιθedHθιôιleηVH1997THZa[THp6bXUca 17

2066 zζγθe⁸βH−⁸βóηeHmHóβdH⁸βηιl⁸βHζe⁵ιlóθ⁸γβHγ⁰HζedHôlγγdHöellHxóSWrSHeπö⁶óβ⁵eVH1997THZaZTHmbYbUZ6 25

2065 rιαóβHιαô⁸l⁸öólHκe⁸βHóβdHdeζαólHα⁸öζγκóηöιlóζHeβdγθ⁶el⁸ólHöellηHη⁶γλH⁶eθeζγ⁵eβe⁸θωH⁸βHζeηδγβηeH
θγHzumHóöθ⁸κóθ⁸γβVH1997THZa[THmYZ[[U]X 69

2064
}eκeζη⁸γβHγ⁰H}óηUHóβdHδ⁶γηδ⁶óθ⁸dωlö⁶γl⁸βeU⁶ωdζγlωz⁸β⁵Hδ⁶γηδ⁶γl⁸δóηeHmUαed⁸óθedHθζóβη⁰γζαóθ⁸γβH
γ⁰HxsrH[’[HöellηHôωHóHdγα⁸βóβθH⁸βθeζ⁰eζ⁸β⁵HαιθóβθHγ⁰Hδζγθe⁸βH−⁸βóηeHmHlóαôdóH⁸ηHóööγαδóβ⁸edHôωH
θ⁶eHlγηηHγ⁰Höγβηθ⁸θιθ⁸κeHβιöleóζHα⁸θγ⁵eβUóöθ⁸κóθedHδζγθe⁸βH−⁸βóηeWeπθζóöellιlóζHη⁸⁵βólUζe⁵ιlóθedH
−⁸βóηeHóöθ⁸κ⁸θωVHJournaloofoBiologicaloChemistryTH1997THZaZTHYY__aU6_

5.4 64
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2063 Sθ⁸αιlóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHζóδ⁸dlωHζedιöeηH⁸βθζóöellιlóζHxóSHöγβöeβθζóθ⁸γβHκ⁸óHóöθ⁸κóθ⁸γβHγ⁰Hθ⁶eH
xóSHδιαδH⁸βHyuHöellηVH1997TH_ZTHbbUca 36

2062 wγdιlóθγζωHe⁰⁰eöθηHγ⁰HzumHóöθ⁸κ⁸θωHγβH⁸βöζeóηedHcZU−nóH⁵elóθ⁸βóηeHηeöζeθ⁸γβHôωHβeγβóθólHólκeγlóζH
αóöζγδ⁶ó⁵eηVH1997THZa[THvcbcUc6 1

2061 vóöζ⁸αólH⁵lóβdHzumH⁸ηγ⁰γζαηHóζeHd⁸⁰⁰eζeβθ⁸óllωH⁸βκγlκedH⁸βHó⁵γβ⁸ηθU⁸βdιöedHδζγθe⁸βHηeöζeθ⁸γβVH1997TH
ZaZTHmZ6[Uc 70

2060 v⁸δ⁸dHóôβγζαól⁸θ⁸eηH⁸βHαιηöleHγ⁰H⁸βηιl⁸βUζeη⁸ηθóβθHζγdeβθηVH’⁶eHαólγβωlHmγkH⁶ωδγθ⁶eη⁸ηVH1997THbZaTHZZYU[X 33

2059 plι⁸dHη⁶eóζHηθζeηηUαed⁸óθedHη⁸⁵βólHθζóβηdιöθ⁸γβdH⁶γλHdγHeβdγθ⁶el⁸ólHöellηHθζóβηdιöeHαeö⁶óβ⁸öólH
⁰γζöeH⁸βθγHô⁸γlγ⁵⁸öólHζeηδγβηeηiVH1997THbYYTHYZUZ[eHd⁸ηöιηη⁸γβHZ[U] 110

2058 zηγζóleβU⁰óθθωHóö⁸dHóddιöθηHóöθ⁸κóθeHαelóβγöωθeHδζγθe⁸βH−⁸βóηeHmdHóHδζγδγηedHαeö⁶óβ⁸ηαH⁰γζH
αelóβγ⁵eβeη⁸ηH⁸βdιöedHôωHbUαeθ⁶γπωδηγζóleβHóβdHιlθζóκ⁸γleθHkHl⁸⁵⁶θVH1997THY[THcUY6 21

2057 mγαδóζ⁸ηγβHγ⁰Hö⁶eα⁸öólHö⁶óζóöθeζ⁸ηθ⁸öηHγ⁰Hθ⁶eH⁰⁸ζηθHóβdHθ⁶eHηeöγβdHöωηθe⁸βeUζ⁸ö⁶Hdγαó⁸βηHγ⁰Hδζγθe⁸βH
−⁸βóηeHmH⁵óααóVH1997TH_THYaZ_U[a 25

2056 sβκγlκeαeβθHγ⁰Hδζγθe⁸βH−⁸βóηeHmH⁸βHθ⁶eH–’zUαed⁸óθedHδγθeβθ⁸óθ⁸γβHγ⁰Höωöl⁸öHkwzHóööιαιlóθ⁸γβH⁸βH
αγιηeHtaa]Hαóöζγδ⁶ó⁵eηVH1997THYZYTHYa]cU_a 15

2055 }e⁵ιlóθ⁸γβHγ⁰Hθ⁶eHo}uHηιô⁵ζγιδHγ⁰HwkzH−⁸βóηeHöóηöódeηHθ⁶ζγι⁵⁶HqHδζγθe⁸βUöγιδledHζeöeδθγζηVH
1997THcTH[[aU_Y 286

2054 ’⁶eHl⁸δ⁸dHθζóβη⁰eζHóöθ⁸κ⁸θωHγ⁰Hδ⁶γηδ⁶óθ⁸dωl⁸βγη⁸θγlHθζóβη⁰eζHδζγθe⁸βH⁸ηHηι⁰⁰⁸ö⁸eβθHθγHóööγιβθH⁰γζH
eβ⁶óβöedHδ⁶γηδ⁶γl⁸δóηeHmHóöθ⁸κ⁸θωH⁸βHθιζ−eωHeζωθ⁶ζγöωθeH⁵⁶γηθηVH1997THaTHYb]UcX 33

2053 sβκγlκeαeβθHγ⁰Hδ⁶γηδ⁶óθ⁸dωl⁸βγη⁸θγlH[OU−⁸βóηeH⁸βHηθeαUöellU⁰óöθγζU⁸βdιöedHδ⁶γηδ⁶γl⁸δóηeHnH
óöθ⁸κóθ⁸γβHóβdHóζóö⁶⁸dγβ⁸öHóö⁸dHζeleóηeVH1997THZ]bTHY]cU__ 35

2052 SθζιöθιζólHζeει⁸ζeαeβθηHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHmHdelθóYH⁰γζHζe⁵ιlóθ⁸γβHôωHηδeζα⁸βeTHηδ⁶⁸β⁵γη⁸βeHóβdH
ηδ⁶⁸β⁵γαωel⁸βVH1997THZ]bTH]_cU6_ 20

2051 m⁶óβ⁵eηH⁸βHöellιlóζHóβdHδlóηαóHαeαôζóβeHδ⁶γηδ⁶γl⁸δ⁸dHöγαδγη⁸θ⁸γβHó⁰θeζHl⁸δγδγlωηóöö⁶óζ⁸deH
ηθ⁸αιlóθ⁸γβHγ⁰H⁶ιαóβHβeιθζγδ⁶⁸lηTHηθιd⁸edHôωH[YzHxw}VH1997THZ][TH[ZbU[_ 21

2050 z⁶γζôγlUeηθeζUóöθ⁸κóθedHδζγθe⁸βH−⁸βóηeHmUólδ⁶óHlóö−⁸β⁵Hδ⁶γηδ⁶γζωlóθ⁸γβHóθHSeζ6_aH⁸ηH
dγλβUζe⁵ιlóθedHôωHóHαeö⁶óβ⁸ηαH⁸βκγlκ⁸β⁵Hdeδ⁶γηδ⁶γζωlóθ⁸γβVH1997THZ]cTHY_6U6X 18

2049 v⁸β−⁸β⁵Hδζγθe⁸βH−⁸βóηeHmHθγHöellUöωöleHöγβθζγlVH1997THZ]bTHYUc 179

2048 S⁶γζθUθeζαHdeδζeηη⁸γβHóβdHlγβ⁵UθeζαHeβ⁶óβöeαeβθHγ⁰Hkm⁶U⁵óθedHö⁶óββelHöιζζeβθηH⁸βdιöedHôωH
l⁸βγle⁸öHóβdHl⁸βγleβ⁸öHóö⁸dVH1997THa_YTHZ_[Ub 36

2047 sβηeöθHb6H−nóHδζγθe⁸βH−⁸βóηeHmHηιôηθζóθeH⁸ηHóH⁰⁸lóαeβθH⁸βθeζóöθ⁸β⁵Hδζγθe⁸βHζe⁵ιlóθedHôωH
móZSWöólαγdιl⁸βHóβdHδ⁶γηδ⁶γζωlóθ⁸γβVH1997THa_aTHZ]U[X 7

2046 ’ζóβηöζ⁸δθ⁸γβólHζe⁵ιlóθ⁸γβHγ⁰Hηιζ⁰óöθóβθHδζγθe⁸βηHSzUkHóβdHSzUlHôωHδ⁶γζôγlHeηθeζVH1997THY[_[THYaYUc 20
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2045 zζγθe⁸βH−⁸βóηeHmH⁸βdιöedHöólö⁸ιαH⁸β⁰lιπHóβdHηιηθó⁸βedHeβ⁶óβöeαeβθHγ⁰Hö⁸l⁸óζωHôeóθ⁸β⁵HôωH
eπθζóöellιlóζHk’zVH1997THZYTHYX[UY[ 62

2044 S⁸⁵βólHθζóβηdιöθ⁸γβHαeö⁶óβ⁸ηαηH⁸βH’ζωδóβγηγαóHöζιz⁸VH1997THY[TH[XU[ 31

2043 zζe⁸βöιôóθ⁸γβHγ⁰Hθ⁶ωαγöωθeηHλ⁸θ⁶HYUP_U⁸ηγει⁸βγl⁸βeηιl⁰γβωlQUZUαeθ⁶ωlδ⁸δeζóz⁸βeHd⁸⁶ωdζγö⁶lγζ⁸deH
PrUaQH⁸βdιöeηHóδγδθγη⁸ηH⁸βHβγβUηθ⁸αιlóθedHθ⁶ωαγöωθeηVH1997TH]ZTH][[U]Y

2042 sdeβθ⁸⁰⁸öóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηH⁸βHαóζ⁸βeHαιηηelηVH1997TH]ZTHYZ]YUb 4

2041 SιôβιöleóζHlγöól⁸zóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHdelθóH⁸βHôeθóHöellηVH1997TH6ZTH_XUa 8

2040
zγηθθζóβηlóθ⁸γβólHζe⁵ιlóθ⁸γβHγ⁰Hvö−HóβdHóHδ[6U[bHδζγθe⁸βHôωHóöθ⁸κóθγζηHγ⁰Hδζγθe⁸βH−⁸βóηeHmdH
d⁸⁰⁰eζeβθ⁸ólHe⁰⁰eöθηHγ⁰Hθ⁶eHθιαγζHδζγαγθeζTHzwkTHóβdHθ⁶eHβγβUθιαγζUδζγαγθeζTHôζωγηθóθ⁸βVH1997TH
YabTHY]YU_Y

4

2039 v⁸⁵óθ⁸γβHγ⁰Hmn_[WyX]]THóHθeθζóηδóβHóβθ⁸⁵eβTH⁸βdιöeηH⁶γαγθωδ⁸öHód⁶eη⁸γβHαed⁸óθedHôωHηδeö⁸⁰⁸öH
öellUöellH⁸βθeζóöθ⁸γβηVH1997THYabTHY[ZU]X 26

2038
’⁶eHlγβ⁵Hθeζα⁸βólHζeδeóθηHγ⁰H⁶ιαóβH⁸ααιβγde⁰⁸ö⁸eβöωHκ⁸ζιηHθωδeUYHóβdH⁶ιαóβH’UöellHleι−eα⁸óHκ⁸ζιηH
θωδeUsHóζeHóöθ⁸κóθedHôωHYZUyUθeθζódeöóβγωlδ⁶γζôγlUY[UóöeθóθeHθ⁶ζγι⁵⁶Hd⁸⁰⁰eζeβθHδóθ⁶λóωηVH1997TH
Z[ZTH[[aU]]

19

2037 Sωβθ⁶eθ⁸öH⁶⁸ηδ⁸d⁸βTHóHzumH⁸β⁶⁸ô⁸θγζTH⁸ηHαγζeHöωθγθγπ⁸öHθγλóζdHöóβöeζHöellηHθ⁶óβHβγζαólHöellηH⁸βHκ⁸θζγVH
1997THY[THY]YU_[ 76

2036 zζγθe⁸βH−⁸βóηeHmH⁸βHsvUZHη⁸⁵βólHθζóβηdιöθ⁸γβVH1997THY6TH[__Ua] 4

2035 o⁰⁰eöθHγ⁰Hzum˛–HγβHθ⁶eH⁵eβeHeπδζeηη⁸γβHζelóθedHλ⁸θ⁶Hδζγl⁸⁰eζóθ⁸γβHóβdHóöθ⁸κ⁸θωHγ⁰Hθζóβηöζ⁸δθ⁸γβH⁰óöθγζH
kzUYVH1997TH]ZTHYcb6UYcbc

2034
oπδζeηη⁸γβHγ⁰Hrκ}kmuYTHóHαeαôeζHγ⁰Hθ⁶eH}kmuYHηιô⁰óα⁸lωHγ⁰Hζe⁵ιlóθγζωH n]XHδζγθe⁸βηH⁸βHrωdζóH
κιl⁵óζ⁸ηTH⁸ηHöγγζd⁸βóθedHôeθλeeβHeδ⁸θ⁶el⁸ólHóβdH⁸βθeζηθ⁸θ⁸ólHöellηH⁸βHóHδγη⁸θ⁸γβUdeδeβdeβθHαóββeζVH
1997THZX6TH][_U]]6

12

2033 —óζ⁸γιηH⁶ωδeζθζγδ⁶⁸öHηθ⁸αιl⁸H⁸βdιöeHd⁸ηθ⁸βöθHδ⁶eβγθωδeηH⁸βHöóζd⁸γαωγöωθeηVH1997THa_THcXYUZX 155

2032 m⁶ζγβ⁸öHe⁰⁰eöθHγ⁰H⁰óθθωHóö⁸dηHγβH⁸βηιl⁸βHζeleóηeH⁸ηHβγθHθ⁶ζγι⁵⁶Hθ⁶eHólθeζóθ⁸γβHγ⁰H⁵lιöγηeHαeθóôγl⁸ηαH
⁸βHóHδóβöζeóθ⁸öHôeθóUöellHl⁸βeHPôeθóHrmcQVH1997TH]XTHYXYbUZa 64

2031 sααιβγlγöól⁸zóθ⁸γβHγ⁰Hlóöζ⁸αólH⁵lóβdHzumH⁸ηγ⁰γζαηVHo⁰⁰eöθHγ⁰Hδ⁶γζôγlHeηθeζηHóβdHö⁶γl⁸βeζ⁵⁸öH
ó⁵γβ⁸ηθηHγβHθ⁶e⁸ζHöellιlóζHd⁸ηθζ⁸ôιθ⁸γβVH1997THY_aTHY6cUa_ 20

2030 }e⁵ιlóθ⁸γβHγ⁰Hδ_[HôωHδζγθe⁸βH−⁸βóηeHmHdιζ⁸β⁵Hαιlθ⁸Uηθó⁵eHöóζö⁸βγ⁵eβeη⁸ηVH1997THYZ[TH[6_Uc 7

2029 Sωβθ⁶eη⁸ηHóβdHö⁶óζóöθeζ⁸zóθ⁸γβHγ⁰Hθ⁶eH⁰⁸ζηθHöωηθe⁸βeUζ⁸ö⁶Hdγαó⁸βHγ⁰HβγκelHδζγθe⁸βH−⁸βóηeHmVH1997THaTHYYaUYZZ 9

2028 zζγθe⁸βH−⁸βóηeHmHζe⁵ιlóθγζωHdγαó⁸βHηιζζγ⁵óθeHδeδθ⁸deηdHo⁰⁰eöθηHγ⁰HαeθólH⁸γβηHγβH⁰γld⁸β⁵THδ⁶γζôγlH
eηθeζUô⁸βd⁸β⁵THóβdHηeleöθ⁸κ⁸θωVH1997THaTHc6_UcaX 6
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2027 m⁶ζγβ⁸öHlγλHdγηeηHγ⁰Heθ⁶óβγlHó⁰⁰eöθHôζó⁸βHδζγθe⁸βH−⁸βóηeHmHóβdHιlθζóηγβ⁸öHöóllηH⁸βHζóθηVH1997THY]TH__aU6Y 13

2026 zZ²HζeöeδθγζHl⁸β−edHθγHδ⁶γηδ⁶γl⁸δóηeHmdHηθ⁸αιlóθ⁸γβHγ⁰HβeιζγHZkHöellηHôωH–’zHóβdHk’zHóβdHδγηη⁸ôleH
ζe⁵ιlóθ⁸γβHôωHδζγθe⁸βH−⁸βóηeHmHηιôθωδeHeδη⁸lγβVH1997TH6cTHY]XcUY6 17

2025 mγαδóζóθ⁸κeHd⁸ηθζ⁸ôιθ⁸γβHγ⁰Hαωζ⁸ηθγωlóθedHólóβ⁸βeUζ⁸ö⁶HmH−⁸βóηeHηιôηθζóθeHPwk}muSQHóβdHpYWqkzU][H
⁵eβeHeπδζeηη⁸γβH⁸βHθ⁶eHódιlθHζóθHôζó⁸βVH1997TH[acTH]bUaY 58

2024 mωöl⁸öHηθζó⁸βHηθ⁸αιlóθeηH⁸ηγ⁰γζαUηδeö⁸⁰⁸öHzumHóöθ⁸κóθ⁸γβHóβdHθζóβηlγöóθ⁸γβH⁸βHöιlθιζedH⁶ιαóβH
−eζóθ⁸βγöωθeηVH1997TH6aTH[ZaU[a 35

2023
z⁶γηδ⁶óθ⁸dωl⁸βγη⁸θγlUHóβdHδ⁶γηδ⁶óθ⁸dωlö⁶γl⁸βeUdeδeβdeβθHδ⁶γηδ⁶γl⁸δóηeηHmHóζeH⁸βκγlκedH⁸βHθ⁶eH
αeö⁶óβ⁸ηαHγ⁰Hóöθ⁸γβHγ⁰Hóθζ⁸ólHβóθζ⁸ιζeθ⁸öH⁰óöθγζH⁸βHöιlθιζedHζóθHóγζθ⁸öHηαγγθ⁶HαιηöleHöellηVH1997TH
YaXTHZaZUb

8

2022 weö⁶óβ⁸ηαηHγ⁰H⁸β⁶⁸ô⁸θ⁸γβHôωH⁶eδóζ⁸βHγ⁰HznqpHηθ⁸αιlóθedHwkzH−⁸βóηeHóöθ⁸κóθ⁸γβH⁸βHκóηöιlóζHηαγγθ⁶H
αιηöleHöellηVH1997THYaZTH6cUab 52

2021 ⁵óααóHsηγ⁰γζαUηeleöθ⁸κeHö⁶óβ⁵eηH⁸βHzumH⁸ααιβγζeóöθ⁸κ⁸θωHó⁰θeζHθζóöeHeωeôl⁸β−Höγβd⁸θ⁸γβ⁸β⁵H⁸βHθ⁶eH
ζóôô⁸θH⁶⁸δδγöóαδιηVH1997THaTHZaYUb_ 45

2020 ’óαγπ⁸⁰eβHóöθ⁸κóθeηHöellιlóζHδ⁶γηδ⁶γl⁸δóηeHmHóβdHnHóβdHel⁸ö⁸θηHδζγθe⁸βH−⁸βóηeHmHθζóβηlγöóθ⁸γβVH1997TH
aXTH_6aUa] 34

2019 zζγθe⁸βH−⁸βóηeHmH⁸βκγlκeαeβθH⁸βHθ⁶eHζeηθ⁸β⁵HóβdH⁸βθeζ⁰eζγβU˛‡U⁸βdιöedHuSHö⁶óββelHδζγ⁰⁸leHγ⁰H
α⁸öζγ⁵l⁸ólHöellηVH1997TH]aTHZ[[UZ]Y 17

2018 ’⁶eHιηeHγ⁰Hp’Us}H⁰γζHειóβθ⁸θóθ⁸κeHηθιd⁸eηHγ⁰Hθ⁶eHóδδóζeβθHδuóHγ⁰Hl⁸δ⁸dHöóζôγπωlH⁵ζγιδηHóβdHθ⁶eH
de⁶ωdζóθ⁸γβHde⁵ζeeHγ⁰Hθ⁶eHδ⁶γηδ⁶óθeH⁵ζγιδHγ⁰Hδ⁶γηδ⁶γl⁸δ⁸dηVH1998THc6TH]YU_Z 53

2017
m⁶γl⁸βeHdeζ⁸κedH⁰ζγαHθ⁶eHδ⁶γηδ⁶óθ⁸dωlö⁶γl⁸βeHηδeö⁸⁰⁸öHδ⁶γηδ⁶γl⁸δóηeHnH⁸ηHβγθHd⁸ζeöθlωHóκó⁸lóôleH⁰γζH
θ⁶eHmnzHö⁶γl⁸βeHδóθ⁶λóωH⁸βHδ⁶γζôγlHeηθeζUθζeóθedHm[rYX’YWZHmlHbH⁰⁸ôζγôlóηθηVHMolecularoando
CellularoBiochemistryTH1998THYbaTHY]aU_]

4.2 3

2016 sβóöθ⁸κóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmH⁸βHζóθHl⁸κeζHdιζ⁸β⁵HlóθeH⁶ωδγ⁵lωöeα⁸öHδ⁶óηeHγ⁰Hηeδη⁸ηVHMolecularoando
CellularoBiochemistryTH1998THYbYTHYbYUc 4.2 4

2015
’⁶eH⁸β⁰lóααóθγζωHöωθγ−⁸βeηHθιαγζHβeöζγη⁸ηH⁰óöθγζHólδ⁶óHóβdH⁸βθeζleι−⁸βUYôeθóHηθ⁸αιlóθeH
δ⁶γηδ⁶óθ⁸dωlö⁶γl⁸βeHηeöζeθ⁸γβH⁸βHδζ⁸αóζωHöιlθιζeηHγ⁰HζóθHθωδeHssHδβeιαγöωθeηVHMolecularoandoCellularo
BiochemistryTH1998THYbcTHY6cUa6

4.2 8

2014 zζγθe⁸βH−⁸βóηeηHóβdHαιlθ⁸dζι⁵Hζeη⁸ηθóβöeVH1998THZaTHZX[UZ] 14

2013 köθ⁸κóθ⁸γβHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHnHη⁸⁵βól⁸β⁵Hδóθ⁶λóωHôωHeδ⁸deζαólH⁵ζγλθ⁶H⁰óöθγζH⁸βHγηθeγôlóηθ⁸öHöellηVH
1998THY[THYaXaUY[ 9

2012 YTZ_PyrQZn[Hζe⁵ιlóθeηHδζγθe⁸βH−⁸βóηeHmHóöθ⁸κ⁸θωHθ⁶ζγι⁵⁶HθλγHδ⁶γηδ⁶γl⁸δ⁸dUdeδeβdeβθHδóθ⁶λóωηH
⁸βκγlκ⁸β⁵Hδ⁶γηδ⁶γl⁸δóηeHkZHóβdHδ⁶γηδ⁶γl⁸δóηeHmH⁸βH⁵ζγλθ⁶HzγβeHö⁶γβdζγöωθeηVH1998THY[TH__cU6c 52

2011 zζγθe⁸βHδ⁶γηδ⁶óθóηeH⁸β⁶⁸ô⁸θγζηHeπeζθHηδeö⁸⁰⁸öHóβdHβγβηδeö⁸⁰⁸öHe⁰⁰eöθηHγβHöólö⁸ιαH⁸β⁰lιπH⁸βH
θ⁶óδη⁸⁵óζ⁵⁸βUθζeóθedH⁶ιαóβHβeιθζγδ⁶⁸lηVH1998THZZTH6[YU]Z 6

2010 sβHκ⁸θζγHηθ⁸αιlóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHôωHαelóθγβ⁸βVH1998THZ[TH6XYU6 38

(1998-1997)
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2009 kηδeöθηHγ⁰HβγκelHη⁸θeηHγ⁰Hζe⁵ιlóθ⁸γβHγ⁰Hθ⁶eH⁸βηιl⁸βHηθ⁸αιlιηUηeöζeθ⁸γβHöγιδl⁸β⁵H⁸βHβγζαólHóβdH
d⁸óôeθ⁸öHδóβöζeóθ⁸öH⁸ηleθηVH1998THcTHYUY[ 11

2008
’ζeóθαeβθHγ⁰Hζeηθ⁸β⁵HzγβeHö⁶γβdζγöωθeηHλ⁸θ⁶HôγβeHαγζδ⁶γ⁵eβeθ⁸öHδζγθe⁸βUZH⁸βdιöeηHαóθιζóθ⁸γβH
⁸βθγHóHδ⁶eβγθωδeHö⁶óζóöθeζ⁸ηθ⁸öHγ⁰H⁵ζγλθ⁶HzγβeHö⁶γβdζγöωθeηHôωHdγλβζe⁵ιlóθ⁸β⁵Hζeηδγβη⁸κeβeηηHθγH
Z]TZ_PyrQZn[HóβdHιδζe⁵ιlóθ⁸β⁵Hζeηδγβη⁸κeβeηηHθγHYTZ_UPyrQZn[VH1998THcTHZa[UbX

12

2007 wγdιlóθ⁸γβHγ⁰HwkzH−⁸βóηeHη⁸⁵βól⁸β⁵HóβdH⁵ζγλθ⁶Hö⁶óζóöθeζ⁸ηθ⁸öηHôωHθ⁶eHγκeζeπδζeηη⁸γβHγ⁰Hδζγθe⁸βH
−⁸βóηeHmH⁸βHxsr[’[HöellηVH1998TH]_THYY[cU]b 3

2006 ’ζóβηöζ⁸δθ⁸γβólHóöθ⁸κóθ⁸γβHγ⁰HöU⁰γηHôωHγβöγ⁵eβ⁸öHróU}óηH⁸βHαγιηeHαóααóζωHeδ⁸θ⁶el⁸ólHöellηHζeει⁸ζeηH
θ⁶eHöγαô⁸βedHóöθ⁸κ⁸θ⁸eηHγ⁰HzumUlóαôdóTHeδη⁸lγβHóβdHzeθóVH1998THYaTH]X]6U__ 64

2005 köθ⁸κóθ⁸γβHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHmH⁵óααóHôωHzsH[U−⁸βóηeU⁸βdιöedHzrHdγαó⁸βUαed⁸óθedHαeαôζóβeH
θóζ⁵eθ⁸β⁵VH1998THYaTH]Y]UZZ 448

2004 zζeκeβθ⁸γβHγ⁰Hd⁸óôeθeηU⁸βdιöedHóôβγζαólHζeθ⁸βólHôlγγdH⁰lγλHôωHθζeóθαeβθHλ⁸θ⁶HdUólδ⁶óUθγöγδ⁶eζγlVH
1998THaTH__U6a 28

2003 sβκγlκeαeβθHγ⁰HzumUólδ⁶óH⁸βHζe⁵ιlóθγζωHκγlιαeHdeöζeóηeHζeηδγβηeηHóβdHóöθ⁸κóθ⁸γβHγ⁰H
κγlιαeUηeβη⁸θ⁸κeHö⁶lγζ⁸deHö⁶óββelηH⁸βH⁶ιαóβHöeζκ⁸öólHöóβöeζHr’U[HöellηVH1998TH_YZHPHzθHZQTH][_U]b 24

2002 S⁸⁵βólHθζóβηdιöθ⁸γβHôωHδζγθe⁸βH−⁸βóηeHmH⁸βHαóααól⁸óβHöellηVH1998THZ_THca]Ub_ 127

2001 sβ⁶⁸ô⁸θ⁸γβHôωHηδ⁶⁸β⁵γη⁸βeHγ⁰Hleι−eα⁸öHöellH−⁸ll⁸β⁵HôωH⁶ιαóβHαγβγöωθeηHóöθ⁸κóθedHλ⁸θ⁶H⁸βθeζleι−⁸βUZdH
óHδγηη⁸ôleHζγleHγ⁰Hδζγθe⁸βH−⁸βóηeHmVH1998THbcTH_]bU__ 2

2000 o⁰⁰eöθηHγ⁰Hlωηγδ⁶γηδ⁶óθ⁸dωlö⁶γl⁸βeHγβHθ⁶eHδζγdιöθ⁸γβHγ⁰H⁸βθeζηθ⁸θ⁸ólHódeβγη⁸βeHκ⁸óHδζγθe⁸βH−⁸βóηeH
mUαed⁸óθedHóöθ⁸κóθ⁸γβHγ⁰HeöθγU_OUβιöleγθ⁸dóηeVH1998THYZ_TH]c[Ub 10

1999 n⁸ηθ⁸βöθHzumH⁸ηγ⁰γζαηHαed⁸óθeHθ⁶eHóöθ⁸κóθ⁸γβHγ⁰HözvkZHóβdHódeβωlωlHöωölóηeHôωHδ⁶γζôγlHeηθeζH⁸βH
}k Z6]VaHαóöζγδ⁶ó⁵eηVH1998THYZ_THY6XYUc 64

1998 kηδeöθηHγ⁰Hθ⁶eH⁸βκγlκeαeβθHγ⁰H⁸βθeζleι−⁸βUYHóβdHβ⁸θζ⁸öHγπ⁸deH⁸βHθ⁶eHδóθ⁶γ⁵eβeη⁸ηHγ⁰H
⁸βηιl⁸βUdeδeβdeβθHd⁸óôeθeηHαell⁸θιηVH1998TH_TH]6YUb 47

1997 k−θHóöθ⁸κóθ⁸γβHôωH⁵ζγλθ⁶H⁰óöθγζηH⁸ηHóHαιlθ⁸δleUηθeδHδζγöeηηdHθ⁶eHζγleHγ⁰Hθ⁶eHzrHdγαó⁸βVH1998THYaTH[Y[UZ_ 439

1996 SθζeηηUóöθ⁸κóθedH−⁸βóηeηHζe⁵ιlóθeHδζγθe⁸βHηθóô⁸l⁸θωVH1998THYaTHY]b[UcX 138

1995 vóöζ⁸αólH⁵lóβdH⁰ιβöθ⁸γβηHóζeHd⁸⁰⁰eζeβθ⁸óllωHöγβθζγlledHôωHδζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηVH1998THb]ZTHZYaUZX 4

1994 sβHη⁸θιHóβdH⁸βHκ⁸θζγHeπδζeηη⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHólδ⁶óH⁸βH⁶ιαóβHαelóβγöωθeηVH1998THYYTHYbUZ[ 4

1993 zumYTHeβöγd⁸β⁵HóHδζγθe⁸βH−⁸βóηeHmTHóβdHpk’YTHeβöγd⁸β⁵HóH⁰óθθωHóö⁸dHθζóβηδγζθeζHδζγθe⁸βTHóζeH
βe⁸⁵⁶ôγζηH⁸βHmγö⁶l⁸γôγlιηH⁶eθeζγηθζγδ⁶ιηVH1998THY6_THZa[UbX 10

1992 nγλβUζe⁵ιlóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηH⁸βH⁸ζζ⁸θóβθHöγβθóöθHdeζαóθ⁸θ⁸ηVH1998TH[bTH[YcUZ] 17
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1991 oπδζeηη⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmH⁵eβeH⁰óα⁸lωHαeαôeζηH⁸ηHθeαδγζóllωHóβdHηδóθ⁸óllωHζe⁵ιlóθedHdιζ⁸β⁵H
βeιζólHdeκelγδαeβθH⁸βHκ⁸θζγVH1998THaaTH[Z[U[a 30

1990 z⁶γηδ⁶γl⁸δóηeHnH⁸βHζóθHαωγöóζd⁸ιαdH⁰γζαóθ⁸γβHγ⁰Hl⁸δ⁸dHαeηηeβ⁵eζηHóβdHηωβeζ⁵⁸ηθ⁸öHóöθ⁸κóθ⁸γβHôωH
qUδζγθe⁸βHóβdHδζγθe⁸βH−⁸βóηeHmVH1998TH_6THaccUbX_ 13

1989 n⁸⁰⁰eζeβθ⁸ólHeπδζeηη⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHUólδ⁶óHóβdHUôeθóssH⁸βHζóθHηeδθιαHóβdHö⁶óβ⁵eηH⁰γllγλ⁸β⁵H
⁰⁸αôζ⁸óU⁰γζβ⁸πHleη⁸γβVH1998THabYTH[][Ua

1988 oθ⁶óβγlU⁸βdιöedHe⁰⁰eöθηHγβHeπδζeηη⁸γβHleκelTHóöθ⁸κ⁸θωTHóβdHd⁸ηθζ⁸ôιθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηH
⁸βHζóθHl⁸κeζHqγl⁵⁸HóδδóζóθιηVH1998THYY]TH[[U][ 14

1987 yδδγη⁸β⁵Hζe⁵ιlóθγζωHe⁰⁰eöθηHγ⁰Hδζγθe⁸βH−⁸βóηeHmHγβHθ⁶eHökwzHöóηöódeH⁸βH⁶ιαóβHrvU6XH
δζγαωelγöωθ⁸öHleι−eα⁸óHöellηVH1998TH[_[THYX_UY_ 6

1986 ’⁶eHζγleHγ⁰Hδζγθe⁸βH−⁸βóηeHmHólδ⁶óHóβdHeδη⁸lγβH⁸ηγzωαeηH⁸βHnxkHηωβθ⁶eη⁸ηH⁸βdιöedHôωHαιηöóζ⁸β⁸öH
ζeöeδθγζηH⁸βHóH⁵l⁸ólHöellHl⁸βeVH1998TH[_cTHZZ[U[[ 32

1985 öUzumUdeδeβdeβθHαγdιlóθ⁸γβHγ⁰HδlóηαóH⁰⁸ôζ⁸βγ⁵eβHleκelηHdιζ⁸β⁵Hθ⁶eHóöιθeUδ⁶óηeHζeηδγβηeH⁸βH
ωγιβ⁵HóβdHγldHζóθηVH1998THYX[TH[YaUZ6 2

1984 m⁶óβ⁵eηH⁸βHθ⁶eHeπδζeηη⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHPzumQTHδ⁶γηδ⁶γl⁸δóηeηHmHPzvmQHóβdHnHPzvnQH⁸ηγ⁰γζαηH
⁸βHηδleeβTHôζó⁸βHóβdH−⁸dβeωHγ⁰Hθ⁶eHó⁵edHζóθdH}’Uzm}HóβdH eηθeζβHôlγθHóβólωη⁸ηVH1998THYX_THY_YUaZ 17

1983 n⁸óöωl⁵lωöeζγlHαγleöιlóζHηδeö⁸eηH⁸βHδlóηαóHαeαôζóβeHóβdHα⁸öζγηγαeηHö⁶óβ⁵eHθζóβη⁸eβθlωHλ⁸θ⁶H
eβdγθ⁶el⁸βUYHθζeóθαeβθHγ⁰H⁵l⁸γαóHöellηVH1998TH__THYbcUZXa 1

1982 kδγδθγη⁸ηHóβdHöellHdeóθ⁶H⁸βHβeιζγβólHöellηdHλ⁶eζeHdγeηHmóZSH⁰⁸θH⁸βiVH1998THZ]TH[baU]X[ 56

1981 neκelγδαeβθólHö⁶óβ⁵eηH⁸βHδ⁶γηδ⁶γl⁸δóηeHnHóöθ⁸κ⁸θωHóβdHα}xkHleκelηH⁸βHζóθHôζó⁸βVH1998THYXcTHYZYUa 22

1980 wγleöιlóζHölγβ⁸β⁵HóβdHö⁶óζóöθeζ⁸zóθ⁸γβHγ⁰HóHβγκelHδζγθe⁸βHηeζ⁸βeWθ⁶ζeγβ⁸βeH−⁸βóηeH⁶⁸⁵⁶lωHeπδζeηηedH
⁸βHαγιηeHeαôζωγVH1998THY]][THZa_Ub] 15

1979 n⁸⁰⁰eζeβθ⁸ólHγηαγηeβη⁸β⁵Hη⁸⁵βóll⁸β⁵Hδóθ⁶λóωηHóβdHqUδζγθe⁸βH⁸βκγlκeαeβθH⁸βH⁶ιαóβHöeζκ⁸öólHöellηH
λ⁸θ⁶Hd⁸⁰⁰eζeβθHθιαγιζHδγθeβθ⁸ólVH1998THYXTHYY[UZX 14

1978 o⁰⁰eöθηHγ⁰H⁶⁸⁵⁶Hδγθóηη⁸ιαHóβdHöó⁰⁰e⁸βeHeπδγηιζeHγβHóöθ⁸κ⁸θ⁸eηHγ⁰HmóZSUdeδeβdeβθHóβdH
móZSU⁸βdeδeβdeβθHδζγθe⁸βH−⁸βóηeHmH⁸βH⁰ζγ⁵Hη−eleθólHαιηöleVH1998THYXTH_6cUa] 3

1977 ’⁶eHηeκeβ⁰γldHλóωHγ⁰HzumHζe⁵ιlóθ⁸γβVH1998THYXTH_ZcU]Z 440

1976 zζγθe⁸βH−⁸βóηeHmdHóHδóζód⁸⁵αH⁰γζHζe⁵ιlóθ⁸γβHγ⁰Hδζγθe⁸βH⁰ιβöθ⁸γβHôωHθλγHαeαôζóβeUθóζ⁵eθ⁸β⁵H
αγdιleηVH1998THY[a6THY__UaZ 214

1975 vγöól⁸zóθ⁸γβHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHmHdelθó[H⁸βHθ⁶eHöellHóβdHζe⁵ιlóθ⁸γβHγ⁰H⁸θηHóöθ⁸κ⁸θωHôωHδ⁶γηδ⁶γl⁸δ⁸dηHóβdH
öólö⁸ιαVH1998THZ_aTHY6cUaa 20

1974 }e⁵ιlóθ⁸γβHγ⁰Höγβκeβθ⁸γβólHδζγθe⁸βH−⁸βóηeHmH⁸ηγzωαeηHôωHδ⁶γηδ⁶γ⁸βγη⁸θ⁸deUdeδeβdeβθH−⁸βóηeHYH
PznuUYQVH1998THbTHY[66Ua_ 328

(1998-1998)

19



1973 }e⁵ιlóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHzeθóHôωHzsH[U−⁸βóηeHóβdHznuUYVH1998THbTHYX6cUaa 566

1972 SθζιöθιζeHγ⁰Hθ⁶eHδζγθe⁸βH−⁸βóηeHmôeθóHδ⁶γηδ⁶γl⁸δ⁸dUô⁸βd⁸β⁵HmZHdγαó⁸βHöγαδleπedHλ⁸θ⁶HmóZSVH1998TH
6THY[c_U]X_ 151

1971 weö⁶óβ⁸ηαηHγ⁰H⁸βóöθ⁸κóθ⁸γβHγ⁰H⁶eδóθγöωθeHδζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηH⁰γllγλ⁸β⁵HóöιθeHeθ⁶óβγlH
θζeóθαeβθVH1998THZ_TH_ZcU[_ 19

1970 zζeδóζóθ⁸γβHγ⁰Hqγl⁵⁸Hηιô⁰ζóöθ⁸γβηHλ⁸θ⁶H⁰ζeeUηγlιθ⁸γβH⁸ηγθóö⁶γδ⁶γζeη⁸ηdHóβólωη⁸ηHγ⁰Hηδ⁶⁸β⁵γαωel⁸βH
ηωβθ⁶eη⁸ηH⁸βHqγl⁵⁸Hηιô⁰ζóöθ⁸γβηH⁰ζγαHζóθHl⁸κeζVH1998THYcTHYYb_Uc] 5

1969 sβθeζleι−⁸βUYólδ⁶óHóβdHθιαγζHβeöζγη⁸ηH⁰óöθγζHólδ⁶óHηωβeζ⁵⁸ηθ⁸öóllωHηθ⁸αιlóθeHδζγηθó⁵lóβd⁸βH
oZUdeδeβdeβθHδζγdιöθ⁸γβHγ⁰H⁸βθeζleι−⁸βUYYH⁸βHζ⁶eιαóθγ⁸dHηωβγκ⁸ólH⁰⁸ôζγôlóηθηVH1998TH]YTHZXX]UY[ 47

1968 lζeóηθHöóβöeζHöellH⁸βκóη⁸κeβeηηdHöγζζelóθ⁸γβHλ⁸θ⁶Hδζγθe⁸βH−⁸βóηeHmHóöθ⁸κ⁸θωHóβdHd⁸⁰⁰eζeβθ⁸ólHζe⁵ιlóθ⁸γβH
ôωHδ⁶γζôγlHeηθeζH⁸βHeηθζγ⁵eβHζeöeδθγζUδγη⁸θ⁸κeHóβdHUβe⁵óθ⁸κeHöellηVH1998THa_THa_XU6 59

1967 mellιlóζH⁸βθeζóöθ⁸γβηH⁸βHθ⁶eHθ⁶ωαιηHζe⁵ιlóθeHθ⁶eHδζγθe⁸βH−⁸βóηeHmHη⁸⁵βól⁸β⁵Hδóθ⁶λóωVH1998THZbTHYYcaUZX[ 6

1966 S⁸⁵βól⁸β⁵Hδóθ⁶λóωηHαed⁸óθ⁸β⁵H⁸βdιöθ⁸γβHγ⁰Hθ⁶eHeóζlωHζeηδγβηeH⁵eβeηHδζγηθó⁵lóβd⁸βHqWrHηωβθ⁶óηeUZH
óβdHe⁵ζUYHôωHηeζγθγβ⁸βHκ⁸óH_Ur’ZkHζeöeδθγζηVH1998THYa_TH[]YUa 30

1965 S⁸⁵βólHθζóβηdιöθ⁸γβHδóθ⁶λóωηH⁸βHθ⁶eHα⁸θγ⁵eβ⁸öHζeηδγβηeHθγHqHδζγθe⁸βUöγιδledHβeιζγδeδθ⁸deH
ζeöeδθγζHó⁵γβ⁸ηθηVH1998THYaaTH_XaUYa 137

1964 k⁵eUζelóθedHólθeζóθ⁸γβHγ⁰HzumTHóH−eωHeβzωαeH⁸βHαeαγζωHδζγöeηηeηdHδ⁶ωη⁸γlγ⁵⁸öólHóβdHδóθ⁶γlγ⁵⁸öólH
eπóαδleηVH1998THY6TH]cU6Z 74

1963 kβγπ⁸öH⁸β₁ιζωHγ⁰Heβdγθ⁶el⁸ólHöellηHöóιηeηHd⁸κeζ⁵eβθHö⁶óβ⁵eηH⁸βHδζγθe⁸βH−⁸βóηeHmHóβdHδζγθe⁸βH−⁸βóηeHkH
η⁸⁵βól⁸β⁵Hδóθ⁶λóωηVH1998TH[[THYY[UZ] 11

1962 neη⁸⁵βHóβdHηωβθ⁶eη⁸ηHγ⁰Hô⁸γ⁸ηγηθeζeηHγ⁰HιlθζóδγθeβθHδζγθe⁸βH−⁸βóηeHmHPzumQHl⁸⁵óβdTH
_Uóöeθγπωαeθ⁶ωlU_U⁶ωdζγπωαeθ⁶ωlU[Uól−ωl⁸deβeHθeθζó⁶ωdζγUZU⁰ιζóβγβeVH1998THZYTH]_ZUa 10

1961 mγαδóζ⁸ηγβHγ⁰H⁶ιαóβHólδ⁶óYUódζeβγöeδθγζHηιôθωδeHöγιδl⁸β⁵HθγHδζγθe⁸βH−⁸βóηeHmHóöθ⁸κóθ⁸γβHóβdH
ζelóθedHη⁸⁵βóll⁸β⁵Hδóθ⁶λóωηVH1998TH[_aTHYXXUYX 48

1960 Sωβθ⁶eη⁸ηHóβdHô⁸βd⁸β⁵Hηθιd⁸eηHγ⁰Hθ⁶eHYY6UαeζHδeδθ⁸deHöγβθó⁸β⁸β⁵Hθ⁶eHdγιôleHöωηθe⁸βeUζ⁸ö⁶Hαγθ⁸⁰ηHγ⁰H
δζγθe⁸βH−⁸βóηeHmH⁵óααóVH1998TH[cTHac][Uac]6 4

1959 xeλHδeζηδeöθ⁸κeηHγβHzumθ⁶eθóTHóHαeαôeζHγ⁰Hθ⁶eHβγκelHηιô⁰óα⁸lωHγ⁰Hδζγθe⁸βH−⁸βóηeHmVHStemoCellsTH
1998THY6THYabUcZ 5.8 54

1958 kHδγθeβθ⁸ólHζγleH⁰γζHöeζóα⁸deH⁸βHθ⁶eHζe⁵ιlóθ⁸γβHγ⁰HαγιηeHeδ⁸deζαólH−eζóθ⁸βγöωθeHδζγl⁸⁰eζóθ⁸γβHóβdH
d⁸⁰⁰eζeβθ⁸óθ⁸γβVH1998THYYXTH[YbUZ[ 26

1957 mγαδleαeβθHóöθ⁸κóθeηHδ⁶γηδ⁶γl⁸δóηeηHóβdHδζγθe⁸βH−⁸βóηeηH⁸βH⁵lγαeζιlóζHeδ⁸θ⁶el⁸ólHöellηVH1998TH_]TH[6XUaZ 43
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ódζeβólHö⁶ζγαó⁰⁰⁸βHöellηVH1998THYbTHZ]_U_X 12
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1955 zζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαHleκelηH⁸βHβγζαólHóβdHηγd⁸ιαHdγdeöωlHηιlδ⁶óθeU⁸ζζ⁸θóθedHαγιηeHη−⁸βVH1998TH
Y[cTHYYU_ 33
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1998THY]6THY6[Ua6
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1949 x⁸öγθ⁸β⁸öHζeöeδθγζηHóζeHζe⁵ιlóθedHôωHδζγθe⁸βH−⁸βóηeHmHóöθ⁸κóθedHκ⁸óHóHβ⁸öγθ⁸β⁸öHζeöeδθγζηUαed⁸óθedH
η⁸⁵βól⁸β⁵Hδóθ⁶λóωVH1998TH6YTHZYYUb 9

1948 k’zHδζγdιöeηHδγθóηη⁸ιαHöιζζeβθηHκ⁸óHz[Hδιζ⁸βγöeδθγζH⁸βHθ⁶eH⁰γll⁸öleHöellHlóωeζHγ⁰HXeβγδιηHγγöωθeηVH
1998THZ]bTHY[XUZ 4

1947 zζγθe⁸βH−⁸βóηeHmUzeθóHóöθ⁸κ⁸θωHôιθHβγθHleκelH⁸ηHdeöζeóηedH⁸βHklz⁶e⁸αeζOηHd⁸ηeóηeHα⁸öζγκeηηelηVH1998TH
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1946 oκ⁸deβöeH⁰γζHαιlθ⁸δleHδζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηH⁸βHθ⁶eHleι−γöωθeηHγ⁰HóHαóζ⁸βeHθeleγηθTHSö⁸óeβγδηH
γöellóθιηVH1998THYZXTHZYaUZZ 9

1945 kHöeβθζólHζγleH⁰γζHδζγθe⁸βH−⁸βóηeHmHγκeζóöθ⁸κ⁸θωH⁸βHd⁸óôeθ⁸öH⁵lγαeζιlγηöleζγη⁸ηdH⁸αδl⁸öóθ⁸γβηH⁰γζH
δζeκeβθ⁸γβHλ⁸θ⁶Hóβθ⁸γπ⁸dóβθηTH⁰⁸η⁶Hγ⁸lTHóβdHkmoH⁸β⁶⁸ô⁸θγζηVH1998TH_XTHY__U6_ 27

1944 weóηιζeαeβθHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHnHóöθ⁸κ⁸θωVH1998THYX_THY_YU6X 9

1943 n⁸eθóζωHβU[H⁰óθθωHóö⁸dηHólθeζHóβ⁵⁸γθeβη⁸βU⁸βdιöedHöγβθζóöθ⁸γβHóβdHYTZUd⁸óöωl⁵lωöeζγlH⁰óθθωHóö⁸dH
öγαδγη⁸θ⁸γβH⁸βHθ⁶γζóö⁸öHóγζθóηH⁰ζγαHd⁸óôeθ⁸öHζóθηVH1998TH_bTH[XYUc 10
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1998TH][YTHZZ]U6 18
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nVH1998TH][aTHYcUZ[ 53

1927 zζγθe⁸βH−⁸βóηeHmH⁸βHδlóθeleθηHγ⁰HdeδζeηηedHδóθ⁸eβθηVH1998TH]]THcXcUYY 44

1926 mellιlóζHαeö⁶óβ⁸ηαηHγ⁰HóöιθeHκeζηιηHdelóωedHδζeöγβd⁸θ⁸γβ⁸β⁵VH1998TH_TH[_U]b 20

1925 xe⁰⁸ζóöeθóαHαγdιlóθeηHóöeθωlö⁶γl⁸βeHζeöeδθγζHöιζζeβθηHκ⁸óHθλγHd⁸⁰⁰eζeβθHη⁸⁵βólHθζóβηdιöθ⁸γβH
δóθ⁶λóωηVH1998TH_[THYU_ 45

1924 zζγθe⁸βH−⁸βóηeHmHeθóHαed⁸óθeηHl⁸δγδγlωηóöö⁶óζ⁸deU⁸βdιöedHβ⁸θζ⁸öUγπ⁸deHηωβθ⁶óηeHeπδζeηη⁸γβH⁸βH
δζ⁸αóζωHóηθζγöωθeηVHJournaloofoBiologicaloChemistryTH1998THZa[THYc]Z]U[X 5.4 84

1923 n⁸eθóζωHl⁸δ⁸dHκóζω⁸β⁵H⁸βHöγζβHóβdHöγöγβιθHγ⁸lH⁸β⁰lιeβöeηHδζγθe⁸βH−⁸βóηeHmH⁸βHδ⁶γζôγlHeηθeζUθζeóθedH
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1922 oπδζeηη⁸γβHγ⁰Hzζγθe⁸βHu⁸βóηeHmH⁸ηγeβzωαeηH⁸βHöιlθιζedH⁶γγdedHζóθHζeθ⁸βólHδ⁸⁵αeβθedHeδ⁸θ⁶el⁸ólH
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1921 móθólωη⁸ηHôωHδ⁶γηδ⁶γl⁸δóηeHmHdelθóYHζeει⁸ζeηHθ⁶óθHmóZSHô⁸βdHθγHθ⁶eHöóθólωθ⁸öHdγαó⁸βTHôιθHβγθHθ⁶eHmZH
dγαó⁸βVH1998TH[aTH_XZXUb 49

1920 ’⁶eHö⁶⁸ζól⁸θωHγ⁰Hδ⁶γηδ⁶óθ⁸dωlηeζ⁸βeHóβdHθ⁶eHóöθ⁸κóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmVH1998TH[aTHYZX6bUa[ 25
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1919 sβθeζ⁰óö⁸ólHαeαôζóβeHδζγδeζθ⁸eηHαγdιlóθeHδζγθe⁸βH−⁸βóηeHmHóöθ⁸κóθ⁸γβdHζγleHγ⁰Hθ⁶eHδγη⁸θ⁸γβHγ⁰HóöωlH
ö⁶ó⁸βHιβηóθιζóθ⁸γβVH1998TH[aTHYXc_6U6X 32

1918 v⁸δ⁸dHηθζιöθιζeHóβdHβγθHαeαôζóβeHηθζιöθιζeH⁸ηHθ⁶eHαó₁γζHdeθeζα⁸βóβθH⁸βHθ⁶eHζe⁵ιlóθ⁸γβHγ⁰Hδζγθe⁸βH
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1916 n⁸⁰⁰eζeβθ⁸ólHαeαôζóβeUô⁸βd⁸β⁵HóβdHóöθ⁸κóθ⁸γβHαeö⁶óβ⁸ηαηHγ⁰Hδζγθe⁸βH−⁸βóηeHmUólδ⁶óHóβdHUeδη⁸lγβVH
1998TH[aTH]bcZUcXX 83

1915 Seleöθ⁸κeHöeζóα⁸deHô⁸βd⁸β⁵HθγHδζγθe⁸βH−⁸βóηeHmUólδ⁶óHóβdHUdelθóH⁸ηγeβzωαeηH⁸βHζeβólHαeηóβ⁵⁸ólHöellηVH
1998TH[aTHY]__6U6Z 111

1914 Seleöθ⁸κeHö⁶óβ⁵eηH⁸βHδζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηHóβdHδ⁶γηδ⁶γζωlóθ⁸γβHγ⁰Heβdγ⁵eβγιηHηιôηθζóθeH
δζγθe⁸βηH⁸βHζóθHöeζeôζólHöγζθeπHdιζ⁸β⁵HδζeUHóβdHδγηθβóθólHeθ⁶óβγlHeπδγηιζeVH1998TH[_6THZ]cU_a 14

1913 kHζγleH⁰γζHδζγθe⁸βH−⁸βóηeHmHólδ⁶óH⁸βHηθ⁸αιlóθ⁸γβHγ⁰Hδζγηθó⁵lóβd⁸βHqWrHηωβθ⁶óηeUZHθζóβηöζ⁸δθ⁸γβHôωH
Y]TY_Ueδγπωe⁸öγηóθζ⁸eβγ⁸öHóö⁸dVH1998THZ]]THc6UYXY 17

1912 wγleöιlóζHölγβ⁸β⁵HóβdHö⁶óζóöθeζ⁸zóθ⁸γβHγ⁰HóHβγκelHδζγθe⁸βH−⁸βóηeHmU⁸βθeζóöθ⁸β⁵Hδζγθe⁸βHλ⁸θ⁶H
ηθζιöθιζólHαγθ⁸⁰ηHζelóθedHθγH}lmmH⁰óα⁸lωHδζγθe⁸βηVH1998THZ]]TH[_[Uc 50

1911 }⁶γHδζγθe⁸βH⁸β⁶⁸ô⁸θ⁸γβHôlγö−ηHδζγθe⁸βH−⁸βóηeHmHθζóβηlγöóθ⁸γβHóβdHóöθ⁸κóθ⁸γβVH1998THZ]_THb[XU] 66

1910 pγdζ⁸βH⁸β⁶⁸ô⁸θηHδ⁶γηδ⁶γl⁸δóηeηHkZTHmTHóβdHnHôωHdeöζeóη⁸β⁵Hδγlωδ⁶γηδ⁶γ⁸βγη⁸θ⁸deHöellHöγβθeβθVH1998TH
Z]bTHZabUb] 36

1909 Seleöθ⁸κeHö⁶óβ⁵eηH⁸βHδζγθe⁸βH−⁸βóηeHmHPzumQH⁸ηγ⁰γζαHeπδζeηη⁸γβH⁸βHζóôô⁸θHöγζβeólHeδ⁸θ⁶el⁸ιαHdιζ⁸β⁵H
λγιβdH⁶eól⁸β⁵VHsβ⁶⁸ô⁸θ⁸γβHγ⁰HöγζβeólHeδ⁸θ⁶el⁸ólHζeδó⁸ζHôωHzumólδ⁶óHóβθ⁸ηeβηeVH1998TH6aTH6X[UYX 24

1908 zζγθe⁸βH−⁸βóηeHmU⁸βdeδeβdeβθHηeleöθ⁸κeH⁸βdιöθ⁸γβHγ⁰Hβ⁸θζ⁸öHγπ⁸deHηωβθ⁶óηeHóöθ⁸κ⁸θωH⁸βHζóθHólκeγlóζH
αóöζγδ⁶ó⁵eηHôωHηθóιζγηδγζ⁸βeVH1998THZTHZ_XUb 5

1907 ’⁶eζαólH⁸αó⁵⁸β⁵Hγ⁰HζeöeδθγζUóöθ⁸κóθedH⁶eóθHδζγdιöθ⁸γβH⁸βHη⁸β⁵leHöellηVH1998THa]THbZUc 144

1906 sβH—⁸θζγHxeιζγö⁶eα⁸öólH’eö⁶β⁸ειeηVH1998TH 1

1905 }e⁵ιlóθ⁸γβHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHnZdHηeleöθ⁸κeH⁸β⁶⁸ô⁸θ⁸γβHγ⁰Hαóααól⁸óβHδ⁶γηδ⁶γl⁸δóηeHnH⁸ηγeβzωαeηHôωH
ólδ⁶óUHóβdHôeθóUηωβιöle⁸βηVH1998TH[aTH]cXYUc 401

1904 xTxUn⁸αeθ⁶ωlηδ⁶⁸β⁵γη⁸βeH⁸ηHóHδγθeβθHöγαδeθ⁸θ⁸κeH⁸β⁶⁸ô⁸θγζHγ⁰Hηδ⁶⁸β⁵γη⁸βeH−⁸βóηeHôιθHβγθHγ⁰Hδζγθe⁸βH
−⁸βóηeHmdHαγdιlóθ⁸γβHγ⁰HöellιlóζHleκelηHγ⁰Hηδ⁶⁸β⁵γη⁸βeHYUδ⁶γηδ⁶óθeHóβdHöeζóα⁸deVH1998TH[aTHYZbcZUb 216

1903 zζγθe⁸βH−⁸βóηeHmHóöθ⁸κ⁸θωH⁸ηHζeει⁸ζedH⁰γζHóζωlH⁶ωdζγöóζôγβHζeöeδθγζHδóθ⁶λóωUαed⁸óθedHη⁸⁵βólH
θζóβηdιöθ⁸γβVH1998TH_[TH6cYUaXX 138
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(1998-1998)

23
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1899 sβ⁶⁸ô⁸θ⁸γβHγ⁰HαeαôζóβeHl⁸δ⁸dU⁸βdeδeβdeβθHδζγθe⁸βH−⁸βóηeHmólδ⁶óHóöθ⁸κ⁸θωHôωHδ⁶γζôγlHeηθeζηTH
d⁸óöωl⁵lωöeζγlηTHóβdHôζωγηθóθ⁸βUYVHJournaloofoBiologicaloChemistryTH1998THZa[THZ[Y6XUb 5.4 32
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1117 weóηιζ⁸β⁵Hθ⁶eH⁸βθeζóöθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHλ⁸θ⁶HαeαôζóβeηdHóβH⁸βθζγdιöθ⁸γβVH2003THZ[[THbcUcZ
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1115 SθζιöθιζólH⁸βη⁸⁵⁶θηH⁸βθγHkqmH−⁸βóηeH⁸β⁶⁸ô⁸θ⁸γβVH2004THY]THZ6aUab 10

1114 oπδζeηη⁸γβHγ⁰HóHβγκelHmUθωδeHleöθ⁸βH⁸βHθ⁶eHαγιηeHκó⁵⁸βóVH2003THY]]THZ_caU6X_ 9

1113 kηôeηθγηU⁸βdιöedHóδγδθγη⁸ηH⁸ηHδζγθe⁸βH−⁸βóηeHmHdelθóUdeδeβdeβθVH2003THZcTHYcbUZX_ 58

1112 wóααól⁸óβHδ⁶γηδ⁶γl⁸δóηeHmVH2003TH[[TH][YU]_X 5

1111 }e⁰eζeβöeηVH2003THa6_Uc]c

1110 mUθeζα⁸βólH⁰ζó⁵αeβθHγ⁰HθeθóβιηHθγπ⁸βH⁶eóκωHö⁶ó⁸βHóöθ⁸κóθeηHk−θHóβdHwouWo}uHη⁸⁵βóll⁸β⁵Hδóθ⁶λóωηH⁸βH
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1109 móηδóηeHδζγöeηη⁸β⁵Hóöθ⁸κóθeηHóθωδ⁸öólHδζγθe⁸βH−⁸βóηeHmHzeθóHôωHζel⁸eκ⁸β⁵Hóιθγ⁸β⁶⁸ô⁸θ⁸γβHóβdH
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αeαôζóβeηVH2003THYcTHYcYUa 6

1106 r⁸⁵⁶U⁵lιöγηeHeβ⁶óβöeηHóHθ⁶ζγαôγπóβeHkZU⁸βdιöedHóγζθ⁸öHöγβθζóöθ⁸γβHαed⁸óθedHôωHóβHólθeζóθ⁸γβHγ⁰H
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1105 lζódω−⁸β⁸βHlZH}eöeδθγζUwed⁸óθedHzζγl⁸⁰eζóθ⁸γβHκ⁸óHköθ⁸κóθ⁸γβHγ⁰Hθ⁶eH}óηW}ó⁰WwouWwkzuHzóθ⁶λóωH
⁸βH}óθH—óηöιlóζHSαγγθ⁶HwιηöleHmellηVH2003THYXTHZXbUZYb 11

1104 weö⁶óβγηeβη⁸β⁵HóβdHαeö⁶óβγö⁶eα⁸öólHθζóβηdιöθ⁸γβdH⁶γλH⁸ηHαeö⁶óβ⁸öólHeβeζ⁵ωHηeβηedHóβdH
öγβκeζθedH⁸βθγHö⁶eα⁸öólHeβeζ⁵ωH⁸βHóβHeπθζóöellιlóζHαóθζ⁸πiVH2003TH[YTHZ__U[[Y 96
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zζγθe⁸βHu⁸βóηeHm˛µHôωHιη⁸β⁵Hsβ⁰ζóζedHSδeöθζγηöγδωVH2003THYaTH[ccU]Y6 1

1102 zumHdelθóH⁸ηHeηηeβθ⁸ólH⁰γζHn⁸η⁶eκelledH⁰ιβöθ⁸γβH⁸βHóHβγβöóβγβ⁸öólH βθHδóθ⁶λóωHθ⁶óθHζe⁵ιlóθeηH
XeβγδιηHöγβκeζ⁵eβθHeπθeβη⁸γβHαγκeαeβθηVH2003THYaTHY66[Ua6 145

1101 yκeζeπδζeηη⁸γβHγ⁰HzumUôeθósHóβdHUdelθóHöγβθζ⁸ôιθeηHθγH⁶⁸⁵⁶eζHzumHóöθ⁸κ⁸θωH⁸βHθ⁶eHδζγπ⁸αólHθιôιleηH
γ⁰HγldHp⁸ηö⁶eζH[]]HζóθηVH2003THZb_THpYYXXUa 17

1100 q⁸ólδ⁶ó[Hδζγθe⁸βUöγιδledHdγδóα⁸βeHn[HζeöeδθγζUαed⁸óθedH⁸β⁶⁸ô⁸θ⁸γβHγ⁰HζeβólHxro[Hóöθ⁸κ⁸θωH⁸βHSr}H
δζγπ⁸αólHθιôιlóζHöellηH⁸ηHóHzvmUzumUαed⁸óθedHeκeβθVH2004THZbaTHpYX_cU66 34

1099 wγdeledHα⁸öζγ⁵ζóκ⁸θωU⁸βdιöedHδζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαHeπδζeηη⁸γβH⁸βH⁶ιαóβHlωαδ⁶γöωθeηVH2004TH
c6THZXZbU[[ 17

1098 zumUeδη⁸lγβHζe⁵ιlóθ⁸γβHγ⁰HeπθζóöellιlóζHη⁸⁵βólUζe⁵ιlóθedH−⁸βóηedHóHδγθeβθ⁸ólHζγleH⁸βH
δ⁶eβωleδ⁶ζ⁸βeU⁸βdιöedHöóζd⁸γöωθeH⁵ζγλθ⁶VH2004THZb6THrZYc_UZX[ 11

1097 meζóα⁸deH⁸βH}e⁵ιlóθ⁸γβHγ⁰Hkδγδθγη⁸ηVH2004THZ6cUZb] 8

1096 o⁰⁰eöθHγ⁰Höeζóα⁸deηHγβHδ⁶γηδ⁶γl⁸δ⁸dHô⁸γηωβθ⁶eη⁸ηHóβdH⁸θηH⁸αδl⁸öóθ⁸γβH⁰γζHóδγδθγη⁸ηVH2002TH[6THZXaUZa 1

1095 mellHκγlιαeHζe⁵ιlóθ⁸γβH⁸βHζeηδγβηeHθγH⁶ωδγθγβ⁸ö⁸θωH⁸ηH⁸αδó⁸ζedH⁸βHrevóHöellηHeπδζeηη⁸β⁵HóHδζγθe⁸βH
−⁸βóηeHmólδ⁶óHαιθóβθHlóö−⁸β⁵H−⁸βóηeHóöθ⁸κ⁸θωVHJournaloofoBiologicaloChemistryTH2004THZacTHYa6bYUc 5.4 20

1094 kβθ⁸ηeβηeHθóζ⁵eθ⁸β⁵Hδζγθe⁸βH−⁸βóηeHmHólδ⁶óHóβdHôeθóYH⁸β⁶⁸ô⁸θηH⁵óηθζ⁸öHöóζö⁸βγ⁵eβeη⁸ηVH2004TH6]TH_abaUc] 52

1093 zζγθe⁸βH−⁸βóηeHmHólδ⁶óWôeθóH⁸β⁶⁸ô⁸θγζHqγ6ca6HδζγαγθeηH⁰γζαóθ⁸γβHγ⁰HöellH₁ιβöθ⁸γβηHóβdH⁸β⁶⁸ô⁸θηH
⁸βκóη⁸γβHγ⁰Hιζ⁸βóζωHôlóddeζHöóζö⁸βγαóHöellηVH2004TH6]TH_6c[UaXY 85

1092 meζóα⁸deU⁸βdιöedHóδγδθγη⁸ηHôωHθζóβηlγöóθ⁸γβTHδ⁶γηδ⁶γζωlóθ⁸γβTHóβdHóöθ⁸κóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeH
mdelθóH⁸βHθ⁶eHqγl⁵⁸HöγαδleπVHJournaloofoBiologicaloChemistryTH2004THZacTHYZ66bUa6 5.4 84
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1091 zzk}⁵óααóHó⁵γβ⁸ηθηHóαel⁸γζóθeHeβdγθ⁶el⁸ólHöellHóöθ⁸κóθ⁸γβHκ⁸óH⁸β⁶⁸ô⁸θ⁸γβHγ⁰Hd⁸óöωl⁵lωöeζγlUδζγθe⁸βH
−⁸βóηeHmHη⁸⁵βól⁸β⁵Hδóθ⁶λóωdHζγleHγ⁰Hd⁸óöωl⁵lωöeζγlH−⁸βóηeVH2004THc]THY_Y_UZZ 89

1090 meβθζγηγαólHóβö⁶γζ⁸β⁵Hγ⁰Hδζγθe⁸βH−⁸βóηeHmHôeθóssHôωHδeζ⁸öeβθζ⁸βHöγβθζγlηHα⁸öζγθιôιleHγζ⁵óβ⁸zóθ⁸γβTH
ηδ⁸βdleH⁰ιβöθ⁸γβTHóβdHöωθγ−⁸βeη⁸ηVHJournaloofoBiologicaloChemistryTH2004THZacTH]bZcU[c 5.4 77

1089
qHδζγθe⁸βUöγιδledHζeöeδθγζUαed⁸óθedHδ⁶γηδ⁶γζωlóθ⁸γβHγ⁰Hθ⁶eHóöθ⁸κóθ⁸γβHlγγδHγ⁰Hδζγθe⁸βH−⁸βóηeHndH
deδeβdeβöeHγβHδlóηαóHαeαôζóβeHθζóβηlγöóθ⁸γβHóβdHδζγθe⁸βH−⁸βóηeHmeδη⁸lγβVHJournaloofoBiologicalo
ChemistryTH2004THZacTH[][6YUaZ

5.4 62

1088
sβdιöθ⁸γβHγ⁰Hmωölγγπω⁵eβóηeUZHoπδζeηη⁸γβH⁸βHrιαóβH’ζóö⁶eólHSαγγθ⁶HwιηöleHmellηHôωH
sβθeζleι−⁸βUYNôeθóedHsβκγlκeαeβθHγ⁰Hδ]ZWδ]]HóβdHδ[bHw⁸θγ⁵eβUköθ⁸κóθedHzζγθe⁸βHu⁸βóηeηHóβdH
xιöleóζHpóöθγζUN−óδδóelVH2004THYYTH[aaU[cX

1087 xγκelHδζγθe⁸βH−⁸βóηeHmHóβdHαóθζ⁸πHαeθóllγδζγθe⁸βóηeH⁸β⁶⁸ô⁸θγζηHγ⁰Hκe⁵eθóôleHγζ⁸⁵⁸βHóηHδγθeβθ⁸ólH
αγdιlóθγζηHγ⁰Hvóβ⁵eζ⁶óβηHöellHα⁸⁵ζóθ⁸γβH⁰γllγλ⁸β⁵H⁶óδθeβU⁸βdιöedHηeβη⁸θ⁸zóθ⁸γβVH2004THY[[TH[]bU_6 7

1086 zumHólδ⁶óH⁸ηHóöθ⁸κóθedHôιθHβγθHζeει⁸ζedHdιζ⁸β⁵H⁵lιöγηeU⁸βdιöedH⁸βηιl⁸βHηeöζeθ⁸γβH⁰ζγαHζóθH
δóβöζeóθ⁸öH⁸ηleθηVH2004TH_[TH_[U6X 29

1085 }óδZlUdeδeβdeβθHηθ⁸αιlóθ⁸γβHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHmUeδη⁸lγβHôωHeδ⁸deζαólH⁵ζγλθ⁶H⁰óöθγζHζeöeδθγζH
αed⁸óθedHôωHöUSζöHδ⁶γηδ⁶γζωlóθ⁸γβHγ⁰H}óηq}z[VH2004THZ]TH]66]Ua6 36

1084 mellHθωδeUHóβdHζe⁵⁸γβUηδeö⁸⁰⁸öHeπδζeηη⁸γβHγ⁰Hβeιζγ⁵ζóβ⁸βHα}xkH⁸βHθ⁶eHöeζeôζólHöγζθeπHγ⁰Hθ⁶eH
αóöóειeHαγβ−eωVH2004THY]THYY[]U][ 25

1083 ’óζ⁵eθedHdeleθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHlóαôdóHζeκeólηHóHd⁸ηθζ⁸ôιθ⁸γβHγ⁰H⁰ιβöθ⁸γβηHôeθλeeβHθ⁶eHθλγH
óθωδ⁸öólHδζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηVH2004THYa[TH[Z_XU6X 79

1082 ’⁶eHδζγθe⁸βH−⁸βóηeHmH⁸β⁶⁸ô⁸θγζHô⁸η⁸βdγlωlHαóle⁸α⁸deHZHô⁸βdηHλ⁸θ⁶HζeκeζηedHγζ⁸eβθóθ⁸γβηHθγHd⁸⁰⁰eζeβθH
öγβ⁰γζαóθ⁸γβηHγ⁰Hδζγθe⁸βH−⁸βóηeHkVHJournaloofoBiologicaloChemistryTH2004THZacTHZ[6acUcX 5.4 35

1081 kδγδθγη⁸ηHôωHδ⁶γηδ⁶óθ⁸dωlηeζ⁸βeH⁸βHαóααól⁸óβHöellηVH2002TH[6TH6YUaa 2

1080 }γπ⁸θ⁶ζγαωö⁸βHηιδδζeηηeηHαιö⁸βH⁵eβeHeπδζeηη⁸γβH⁸βHeδ⁸θ⁶el⁸ólHöellηVH2004THaZTH6UYY 16

1079 n⁸⁰⁰eζeβθ⁸ólHζγleHγ⁰Hδζγθe⁸βH−⁸βóηeHmHdelθóH⁸ηγ⁰γζαH⁸βHó⁵γβ⁸ηθU⁸βdιöedHdeβηeH⁵ζóβιleHηeöζeθ⁸γβH⁸βH
⁶ιαóβHδlóθeleθηVHJournaloofoBiologicaloChemistryTH2004THZacTHZ[6XUa 5.4 83

1078
sηγeβzωαeUηδeö⁸⁰⁸öHθζóβηlγöóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHPzumQôeθóssHóβdHβγθHzumôeθósHθγHóH₁ιπθóβιöleóζH
ηιôηeθHγ⁰Hζeöωöl⁸β⁵HeβdγηγαeηdH⁸βκγlκeαeβθHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHnVHJournaloofoBiologicaloChemistryTH
2004THZacTHZbZ_YU6

5.4 26

1077 oπeζö⁸ηeU⁸βdιöedHδζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαUηδeö⁸⁰⁸öHóöθ⁸κóθ⁸γβH⁸βH⁶ιαóβHη−eleθólHαιηöleVH2004TH_[THZYU] 49

1076 sdeβθ⁸⁰⁸öóθ⁸γβHγ⁰HóβHóα⁸βγHóö⁸dHζeη⁸dιeH⁸βHθ⁶eHδζγθe⁸βH−⁸βóηeHmHmYôHdγαó⁸βHöζιö⁸ólH⁰γζH⁸θηHlγöól⁸zóθ⁸γβH
θγHθ⁶eHqγl⁵⁸Hβeθλγζ−VHJournaloofoBiologicaloChemistryTH2004THZacTH[Ya_XU6X 5.4 39

1075 zζγθe⁸βH−⁸βóηeHmdelθóHζe⁵ιlóθeηH−eζóθ⁸βγöωθeHdeóθ⁶HóβdHηιζκ⁸κólHôωHζe⁵ιlóθ⁸β⁵Hóöθ⁸κ⁸θωHóβdH
ηιôöellιlóζHlγöól⁸zóθ⁸γβHγ⁰HóHδ[bdelθóUeπθζóöellιlóζHη⁸⁵βólUζe⁵ιlóθedH−⁸βóηeHYWZHöγαδleπVH2004THZ]THbY6aUb[ 312

1074 neζH⁰HZHóöθ⁸κóθeηHδ⁶γηδ⁶γl⁸δóηeHnH⁸βH⁶ιαóβH’Hlωαδ⁶γöωθeηH⁰ζγαHneζαóθγδ⁶ó⁵γ⁸deηH⁰óζ⁸βóeHηδeö⁸⁰⁸öH
ólleζ⁵⁸öH⁸βd⁸κ⁸dιólηdH⁸βκγlκeαeβθHγ⁰Hδζγθe⁸βH−⁸βóηeHmUólδ⁶óVH2004TH[6TH]b6UcZ 13
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1073 SólαγβellóHθωδ⁶⁸αιζ⁸ιαHS⁸δkU⁸βdιöedHβeιθζγδ⁶⁸lHθζóβηeδ⁸θ⁶el⁸ólHα⁸⁵ζóθ⁸γβdH⁸βκγlκeαeβθHγ⁰HóH
zumUólδ⁶óUdeδeβdeβθHη⁸⁵βólHθζóβηdιöθ⁸γβHδóθ⁶λóωVH2004THZb6THqYXZ]U[Y 36

1072 v⁸δγθe⁸ö⁶γ⁸öHóö⁸dUηθ⁸αιlóθedHδ]ZWδ]]HwkzuHóöθ⁸κóθ⁸γβHκ⁸óH’γllUl⁸−eHζeöeδθγζHZH⁸βHθζóö⁶eólHηαγγθ⁶H
αιηöleHöellηVH2004THZb6THvcZYU[X 41

1071 n⁸⁰⁰eζeβθ⁸ólH⁸βκγlκeαeβθHγ⁰Hδζγθe⁸βH−⁸βóηeHmHólδ⁶óHóβdHeδη⁸lγβH⁸βHθ⁶eHζe⁵ιlóθedHηeöζeθ⁸γβHγ⁰HηγlιôleH
óαωlγ⁸dHδζeöιζηγζHδζγθe⁸βVH2004THZaYTH[X6bUa_ 40

1070 Sωβeζ⁵⁸ηθ⁸öHóöθ⁸κóθ⁸γβHγ⁰Hη⁸⁵βóll⁸β⁵HθγHeπθζóöellιlóζHη⁸⁵βólUζe⁵ιlóθedH−⁸βóηeηHYHóβdHZHôωHeδ⁸deζαólH
⁵ζγλθ⁶H⁰óöθγζHóβdH]HôeθóUδ⁶γζôγlHYZUαωζ⁸ηθóθeHY[UóöeθóθeVH2004THZaYTH[cX_UY[ 15

1069 zζγδó⁵óθ⁸γβHγ⁰H⁵óααózumHθζóβηlγöóθ⁸γβHólγβ⁵Hθ⁶eHdeβdζ⁸θeηHγ⁰Hzιζ−⁸β₁eHöellH⁸βH⁵óααózumUqpzH
θζóβη⁵eβ⁸öHα⁸öeVH2004THcTHc]_U_a 17

1068 mγβκeβθ⁸γβólHδζγθe⁸βH−⁸βóηeHmHóβdHóθωδ⁸öólHδζγθe⁸βH−⁸βóηeHmzeθóHd⁸⁰⁰eζeβθ⁸óllωHζe⁵ιlóθeHαóöζγδ⁶ó⁵eH
δζγdιöθ⁸γβHγ⁰HθιαγιζHβeöζγη⁸ηH⁰óöθγζUólδ⁶óHóβdH⁸βθeζleι−⁸βUYXVH2004THYYZTH]]U_[ 41

1067 xeιζγβólHδζγθe⁸βH−⁸βóηeHmH⁵óααóUdeδeβdeβθHδζγl⁸⁰eζóθ⁸γβHóβdH⁶ωδeζθζγδ⁶ωHγ⁰Hηδ⁸βólHöγζdH
óηθζγöωθeηH⁰γllγλ⁸β⁵HζeδeóθedH⁸βHκ⁸κγHódα⁸β⁸ηθζóθ⁸γβHγ⁰Hαγζδ⁶⁸βeVH2004THYcTH]acUb] 47

1066 v⁸δγθγπ⁸ö⁸θωdHθ⁶eHγôeηeHóβdHeβdιζóβöeUθζó⁸βedHδóζódγπVH2004THZbHSιδδlH]THS66UaY 48

1065 }e⁵ιlóθ⁸γβHγ⁰Hδ⁶γζôγlHeηθeζUαed⁸óθedH’}kpYH⁸βdιöθ⁸γβH⁸βH⁶ιαóβHöγlγβHöóβöeζHöellηHθ⁶ζγι⁵⁶HóH
zumW}kpWo}uWxpU−óδδólUdeδeβdeβθHδóθ⁶λóωVH2004THZ[THYbb_Uc_ 68

1064 köθ⁸κóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHδζγαγθeηH⁶ιαóβHöóβöeζHöellH⁵ζγλθ⁶Hθ⁶ζγι⁵⁶Hdγλβζe⁵ιlóθ⁸γβHγ⁰H
δYbPsxu]öQVH2004THZ[TH_]XcUY] 22

1063 zumUeθóHαed⁸óθeηH⁵l⁸γôlóηθγαóHöellHδζγl⁸⁰eζóθ⁸γβHθ⁶ζγι⁵⁶Hθ⁶eHk−θHóβdHα’y}Hη⁸⁵βól⁸β⁵Hδóθ⁶λóωηVH
2004THZ[THcX6ZUc 82
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ökwzHδζγdιöθ⁸γβVH2004THY][THaZ_U[Z 9

1061
zζγθe⁸βH−⁸βóηeHmU⁵óααóHóβdHöólö⁸ιαWöólαγdιl⁸βUdeδeβdeβθHδζγθe⁸βH−⁸βóηeHssUólδ⁶óHóζeHδeζη⁸ηθeβθlωH
θζóβηlγöóθedHθγHöellHαeαôζóβeηHγ⁰Hθ⁶eHζóθHôζó⁸βHdιζ⁸β⁵HóβdHó⁰θeζHα⁸ddleHöeζeôζólHóζθeζωHγöölιη⁸γβVH
2004THZ]TH_]U6Y
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1060 ’⁶eH⁵γll⁸Uαωel⁸βHôóη⁸öHδζγθe⁸βHβe⁵óθ⁸κelωHζe⁵ιlóθeηHη⁸⁵βólHθζóβηdιöθ⁸γβH⁸βH’Hlωαδ⁶γöωθeηVH2004THY_ZTH_aU66 39

1059 }γleHγ⁰Hδζγθe⁸βH−⁸βóηeHkTHδ⁶γηδ⁶γl⁸δóηeHmHóβdHδ⁶γηδ⁶γl⁸δóηeHnH⁸βHδóζóθ⁶ωζγ⁸dH⁶γζαγβeHζeöeδθγζH
ζe⁵ιlóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmólδ⁶óHóβdH⁸βθeζleι−⁸βU6H⁸βH–w}UYX6Hγηθeγôlóηθ⁸öHöellηVH2004THY6THYX_UY] 30

1058 ’⁶eHαωζ⁸ηθγωlóθedHólóβ⁸βeUζ⁸ö⁶HmH−⁸βóηeHηιôηθζóθedHóHl⁸θ⁶⁸ιαUζe⁵ιlóθedHδζγθe⁸βHl⁸β−⁸β⁵HöellιlóζH
η⁸⁵βól⁸β⁵HóβdHöωθγη−eleθólHδlóηθ⁸ö⁸θωVH2004TH]THY__UY6c 10

1057 n⁸ζeöθHôlγö−HôωHô⁸η⁸βdγlωlαóle⁸α⁸deHγ⁰Hθ⁶eHκγlθó⁵eUdeδeβdeβθHuSHöιζζeβθηHγ⁰HζóθHαeηeβθeζ⁸öH
óζθeζ⁸ólHηαγγθ⁶HαιηöleVH2004TH]b[THYYaUZ6 21
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1052 köθ⁸κóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHóβθó⁵γβ⁸zeηHθ⁶eHγδ⁸γ⁸dH⁸β⁶⁸ô⁸θ⁸γβHγ⁰Höólö⁸ιαHöιζζeβθH⁸βHζóθHηδ⁸βólH
dγζηólH⁶γζβHβeιζγβηVH2004THYXYaTHYXbUYc 18

1051 o⁰⁰eöθHγ⁰Hδζγθe⁸βH−⁸βóηeHmHôlγö−ódeHγβHδ⁶γηδ⁶γζωlóθ⁸γβHγ⁰Hx}YH⁸βHdγζηólH⁶γζβHóβdHηδ⁸βγθ⁶ólóα⁸öH
θζóöθHöellηHöóιηedHôωH⁸βθζódeζαólHöóδηó⁸ö⁸βH⁸β₁eöθ⁸γβH⁸βHζóθηVH2004THYXZXTHc_UYX_ 33

1050 o⁰⁰eöθηHγ⁰H⁶ωδeζ⁵lωöeα⁸óHóβdH⁶ωδeζöóδβ⁸óHγβHl⁸δ⁸dHαeθóôγl⁸ηαHdιζ⁸β⁵HöγαδleθeHôζó⁸βH⁸ηö⁶eα⁸óVH
2004THYX[XTHY[[U]X 7

1049 lζódω−⁸β⁸βUηθ⁸αιlóθedHδ]ZWδ]]HwkzuHóöθ⁸κóθ⁸γβHóηηγö⁸óθedHλ⁸θ⁶HöellHδζγl⁸⁰eζóθ⁸γβH⁸βHöγζβeólH
−eζóθγöωθeηVH2004THY6TH_[_U]c 10

1048
’ιαγζHβeöζγη⁸ηH⁰óöθγζUólδ⁶óU⁸βdιöedHöωölγγπω⁵eβóηeUZHeπδζeηη⁸γβH⁸βH⁶ιαóβHθζóö⁶eólHηαγγθ⁶H
αιηöleHöellηdH⁸βκγlκeαeβθHγ⁰Hδ]ZWδ]]HóβdHδ[bHα⁸θγ⁵eβUóöθ⁸κóθedHδζγθe⁸βH−⁸βóηeηHóβdHβιöleóζH
⁰óöθγζU−óδδólVH2004THY6TH_caU6Xa

48

1047 v⁸θ⁶⁸ιαUαed⁸óθedHδ⁶γηδ⁶γζωlóθ⁸γβHγ⁰H⁵lωöγ⁵eβHηωβθ⁶óηeH−⁸βóηeU[ôeθóH⁸βκγlκeηHzs[H
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YbZTHacUbc 8

1042
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⁰óöθγζU−óδδólVH2004THYYTH[aaUcX
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1037 qζγιδHsHαeθóôγθζγδ⁸öH⁵lιθóαóθeHζeöeδθγζηHαed⁸óθeHθ⁶eH⁸β⁶⁸ô⁸θ⁸γβHγ⁰Hδ⁶γηδ⁶óθ⁸dωlηeζ⁸βeHηωβθ⁶eη⁸ηH
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klz⁶e⁸αeζOηHd⁸ηeóηeiVH2004TH[_THZY[UZ[Y 8

1032 ’ιαγζHδζγαγθeζHô⁸βd⁸β⁵Hγ⁰Hθ⁶eHδζγθe⁸βH−⁸βóηeHmHmYH⁶γαγlγ⁵ωHdγαó⁸βHδeδθ⁸deηHγ⁰H}óηq}zηTH
ö⁶⁸αóeζ⁸βηTHóβdH–βöY[ηVH2004THYZTH]_a_Ub[ 30

1031 Sθιd⁸eηHγ⁰Hl⁸δ⁸dHθιζβγκeζH⁸βHöellηHλ⁸θ⁶HηθóôleH⁸ηγθγδeHóβdH⁵óηHö⁶ζγαóθγ⁵ζóδ⁶UαóηηHηδeöθζγαeθζωVH
2004TH[Z_TH[]]U_[ 12
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−⁸βóηeHmVH2004THY]THZc6[Ua 25

1027 oκólιóθ⁸γβHγ⁰Hηeζ⁸eηHγ⁰H⁸ηγôeβzγ⁰ιζóβγβeHd⁸αeζηHóηHzumólδ⁶óHl⁸⁵óβdηdH⁸αδl⁸öóθ⁸γβH⁰γζHθ⁶eHd⁸ηθóβöeH
ôeθλeeβHθ⁶eHθλγHl⁸⁵óβdHô⁸βd⁸β⁵Hη⁸θeηVH2004THY]THZc6cUaZ 10
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1007 mellUηδeö⁸⁰⁸öHζγleH⁰γζHeδη⁸lγβUHóβdHôeθósUδζγθe⁸βH−⁸βóηeHmH⁸ηγzωαeηH⁸βHδζγθeöθ⁸β⁵Höγζθ⁸öólHβeιζγβηHóβdH
óηθζγöωθeηH⁰ζγαH⁸ηö⁶eα⁸óUl⁸−eH⁸β₁ιζωVH2004TH]aTHY[6U]_ 42

1006 wγdιlóθ⁸γβHγ⁰HdelóωedHζeöθ⁸⁰⁸eζHδγθóηη⁸ιαHö⁶óββelHôωHδζγθe⁸βH−⁸βóηeHmHzeθóUöγβθó⁸β⁸β⁵Hη⁸⁵βól⁸β⁵H
öγαδleπH⁸βHδ⁶eγö⁶ζγαγöωθγαóHöellηVH2004THYZ_TH[_cU6b 12

1005 z⁶γηδ⁶γl⁸δóηeHkZHδζγdιöθηHζeθó⁸βHóHβeιζγβHηδeö⁸⁰⁸öH⁵óααóH⁸ηγ⁰γζαHγ⁰HzumHγβHθ⁶eHδlóηαóH
αeαôζóβeHθ⁶ζγι⁵⁶Hθ⁶eHmYHdγαó⁸βUUóHαγleöιlóζHαeö⁶óβ⁸ηαH⁰γζHηιηθó⁸βedHeβzωαeHóöθ⁸κ⁸θωVH2004TH]_TH[cU]a 10

1004 Seleöθ⁸κeHóβdHθζóβη⁸eβθHóöθ⁸κóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHólδ⁶óHôωH⁰ιαγβ⁸η⁸βHlYTHóHöeζóα⁸deHηωβθ⁶óηeH
⁸β⁶⁸ô⁸θγζHαωöγθγπ⁸βTH⁸βHöιlθιζedHδγζö⁸βeHζeβólHöellηVH2004THa]THY_]YU_c 8

1003 ’⁶eHólθeζóθ⁸γβHγ⁰H⁸βθζóöellιlóζHη⁸⁵βól⁸β⁵HγβHθ⁶eHηαγγθ⁶HαιηöleHöellηHöγβθζóöθ⁸γβH⁸βHöóθHeηγδ⁶ó⁵⁸θ⁸ηVH
2004THa]THZYccUZYY 2

1002 kαωlγ⁸dHôeθóHδeδθ⁸deHd⁸ζeöθlωH⁸β⁶⁸ô⁸θηHzumHóöθ⁸κóθ⁸γβVH2004THZ6THZZZU[Y 55

(2004-2004)
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1001 ’ζóβηöζ⁸δθ⁸γβólHóβdHδγηθUθζóβηöζ⁸δθ⁸γβólHζe⁵ιlóθ⁸γβHγ⁰Hθ⁶eHzumHdelθóH⁵eβeHôωHeθγδγη⁸deH⁸βHvYZYXH
αιζ⁸βeHleι−eα⁸óHöellηdH⁸αδl⁸öóθ⁸γβHγ⁰HzumHdelθóHóιθγζe⁵ιlóθ⁸γβVH2004TH[]XTH6bYUc[ 18

1000 ’⁶óδη⁸⁵óζ⁵⁸βUηθ⁸αιlóθedHwkzH−⁸βóηeHδ⁶γηδ⁶γζωlóθ⁸γβHκ⁸óHm}kmHö⁶óββelηHóβdHzvnHóöθ⁸κóθ⁸γβdH
⁸β⁶⁸ô⁸θγζωHóöθ⁸γβHγ⁰Hdγöγηó⁶eπóeβγ⁸öHóö⁸dVH2004TH_6]THYaaUbZ 33

999 kβH⁸β⁰ζóζedHηδeöθζγηöγδ⁸öHηθιdωHγ⁰Hθ⁶eHηeöγβdóζωHηθζιöθιζeHγ⁰Hδζγθe⁸βH−⁸βóηeHmHólδ⁶óHóβdH⁸θηH
θ⁶eζαólHdeβóθιζóθ⁸γβVH2004TH][THZ[[ZU]] 20

998 sβθζóöellιlóζHS⁸⁵βól⁸β⁵VH2004TH[[_U[aX

997 sααιβγlγ⁵⁸öHzóθθeζβηH⁸βHklleζ⁵⁸öHóβdHsζζ⁸θóβθHmγβθóöθHneζαóθ⁸θ⁸ηdHS⁸α⁸lóζ⁸θ⁸eηVH2004TH[THYY[UYZX 4

996 u⁸θHóβdHpöeδη⁸lγβ}sHαed⁸óθeHιβ⁸ειeHóβdHöγβκeζ⁵eβθHη⁸⁵βólηH⁰γζHζeleóηeHγ⁰H⁸β⁰lóααóθγζωHαed⁸óθγζηH
⁰ζγαH⁶ιαóβHαóηθHöellηVHBloodTH2004THYX]THZ]YXUa 2.2 122

995 z⁶γηδ⁶γl⁸δóηeHnYHζe⁵ιlóθeηH⁶⁸⁵⁶Uó⁰⁰⁸β⁸θωHs⁵oHζeöeδθγζU⁸βdιöedHαóηθHöellHde⁵ζóβιlóθ⁸γβVHBloodTH2004
THYX]TH]YZZUb 2.2 23

994 }e⁵ιlóθ⁸γβHγ⁰Hqv–’YUαed⁸óθedH⁵lιöγηeHιδθó−eHôωHzumlóαôdóUzumôeθóPssQH⁸βθeζóöθ⁸γβηH⁸βH[’[UvYH
ód⁸δγöωθeηVH2004TH[b]TH[]cU__ 13

993 n⁸eθóζωHl⁸δ⁸dηHóβdH⁵eβeHeπδζeηη⁸γβVH2004TH[ZTHcccUYXXZ 25

992 ¹kβólωη⁸ηHγ⁰HαγleöιlóζHαeö⁶óβ⁸ηαHζe⁵ιlóθ⁸β⁵Hηδóθ⁸γUθeαδγζólHlγöól⁸zóθ⁸γβHóβdHóöθ⁸κ⁸θωHγ⁰Hδζγθe⁸βH
−⁸βóηeHmHóβdHd⁸óöωl⁵lωöeζγlH−⁸βóηeHιη⁸β⁵Hl⁸κeH⁸αó⁵⁸β⁵èVH2004THYZ[THYbcUc6 1

991 sβ⁶⁸ô⁸θ⁸γβHôωHηιl⁰óθ⁸deHγ⁰HZYU−nóHδζγθe⁸βHδ⁶γηδ⁶γζωlóθ⁸γβHôωHδζγθe⁸βH−⁸βóηeHmH⁸βHöγλHαóααóζωH
⁵lóβdHóβdH⁸θηHζeκeζηólHôωHδ⁶γηδ⁶óθ⁸dωlηeζ⁸βeVH2004TH66THbZYU_ 3

990 neκelγδαeβθHγ⁰Hzζγθe⁸βHu⁸βóηeHmHóβdHmωöl⁸βUneδeβdeβθHu⁸βóηeHsβ⁶⁸ô⁸θγζηHkηHzγθeβθ⁸óθγζηHγ⁰H
mωθγθγπ⁸öHnζι⁵Hköθ⁸γβH⁸βHveι−eα⁸óVH2005TH6YUba

989 sβ⁶⁸ô⁸θγζηHγ⁰HzukHóβdH}elóθedHzζγθe⁸βHu⁸βóηeηVH2005THb_UYZ] 3

988 zumUdelθóUdeδeβdeβθHóöθ⁸κóθ⁸γβHγ⁰Hγπ⁸dóθ⁸κeHηθζeηηH⁸βHód⁸δγöωθeηHγ⁰HγôeηeHóβdH⁸βηιl⁸βUζeη⁸ηθóβθH
α⁸öedHζγleH⁰γζHxknzrHγπ⁸dóηeVH2005THZbbTHo]X_UYY 90

987 qeβeθ⁸öHwγdel⁸β⁵Hγ⁰Hql⁸γαóHpγζαóθ⁸γβH⁸βHw⁸öeVH2005TH__Ubc

986 kαωlγ⁸dHδóθ⁶γlγ⁵ωHóβdHδζγθe⁸βH−⁸βóηeHmHPzumQdHδγηη⁸ôleHθ⁶eζóδeιθ⁸öηHe⁰⁰eöθηHγ⁰HzumHóöθ⁸κóθγζηVH
2005THcaTHYU_ 18

985 ’⁶eHl⁸β−HôeθλeeβHzumólδ⁶óHζe⁵ιlóθ⁸γβHóβdHöellιlóζHθζóβη⁰γζαóθ⁸γβVH2005THc6THY__U6Z 57

984 zζγθe⁸βH−⁸βóηeHmHóöθ⁸κ⁸θωHóβdH⁸ηγ⁰γζαHeπδζeηη⁸γβHdιζ⁸β⁵HeóζlωHδγηθβóθólHdeκelγδαeβθHγ⁰HζóθH
αωγöóζd⁸ιαVH2005TH][THYX_UYa 8
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983 kηδ⁸ζ⁸βHδζeκeβθ⁸γβHγ⁰HxwnkU⁸βdιöedHβeιζγβólHdeóθ⁶HôωHd⁸ζeöθHδζγθe⁸βH−⁸βóηeHmzeθóH⁸β⁶⁸ô⁸θ⁸γβVH2005
THc[THY_baUc[ 33

982 köθ⁸κóθ⁸γβHγ⁰HlóθeβθHöωöl⁸βUdeδeβdeβθH−⁸βóηeH_HPmd−_QUδ[_HöγαδleπeηHôωHαeαôζóβeHd⁸ηηγö⁸óθ⁸γβVH
2005THc]THY_[_U]_ 27

981
bU¹ZUPZUδeβθωlUöωölγδζγδωlαeθ⁶ωlQUöωölγδζγδωlèUγöθóβγ⁸öHóö⁸dHηθ⁸αιlóθeηHqklkHζeleóηeH⁰ζγαH
⁸βθeζβeιζγβηHδζγ₁eöθ⁸β⁵HθγHmkYHδωζóα⁸dólHβeιζγβηH⁸βHθ⁶eHζóθH⁶⁸δδγöóαδιηHκ⁸óHδζeUηωβóδθ⁸öHólδ⁶óaH
óöeθωlö⁶γl⁸βeHζeöeδθγζηVH2005THc_TH6c_UaXZ

18

980
}γleHγ⁰HzumUólδ⁶óT⁵óααóH⁸ηγ⁰γζαηH⁸βHζe⁵ιlóθ⁸γβHγ⁰HöUpγηHóβdH’rHeπδζeηη⁸γβHó⁰θeζH
βólγπγβeU⁸βdιöedHαγζδ⁶⁸βeHλ⁸θ⁶dζóλólH⁸βHθ⁶eH⁶ωδγθ⁶ólóα⁸öHz—xHóβdHαedιllóHγôlγβ⁵óθóH
öóθeö⁶γlóα⁸βeζ⁵⁸öHöellH⁵ζγιδηVH2005THc_THYZ]cU_b

13

979 ’ζóβηöζ⁸δθ⁸γβólH⁸βκγlκeαeβθHγ⁰Hδζγθe⁸βH−⁸βóηeHmUólδ⁶óH⁸ηγzωαeH⁸βHóαδ⁶eθóα⁸βeUαed⁸óθedHóδδeθ⁸θeH
ηιδδζeηη⁸γβVH2005THZZTHaY_UZ[ 12

978 z⁶γηδ⁶γζωlóθ⁸γβHγ⁰HzumHóöθ⁸κóθ⁸γβHlγγδHδlóωηHóβH⁸αδγζθóβθHζγleH⁸βHζeöeδθγζUαed⁸óθedHθζóβηlγöóθ⁸γβH
γ⁰HzumVH2005THYXTHZZ_U[c 29

977 kβHóθωδ⁸öólHδζγθe⁸βH−⁸βóηeHmTHzumHzeθóTHζe⁵ιlóθeηH⁶ιαóβHeγη⁸βγδ⁶⁸lHe⁰⁰eöθγζH⁰ιβöθ⁸γβηVH2005THYY6THYc[UZXZ 13

976 n⁸κeζηeHζe⁵ιlóθ⁸γβHγ⁰HηeβηγζωHη⁸⁵βól⁸β⁵HôωHmVHele⁵óβηHβzumUeδη⁸lγβWeθóH’’XU]VH2005THZ]THZYZaU[a 71

975 zζγθe⁸βH−⁸βóηeHmθ⁶eθóHóöθ⁸κ⁸θωH⁸ηH⁸βκγlκedH⁸βHθ⁶eHZT[TaTbUθeθζóö⁶lγζγd⁸ôeβzγUδUd⁸γπ⁸βU⁸βdιöedHη⁸⁵βólH
θζóβηdιöθ⁸γβHδóθ⁶λóωHleód⁸β⁵HθγHóδγδθγη⁸ηH⁸βHvUwk’THóH⁶ιαóβHlωαδ⁶γôlóηθ⁸öH’UöellHl⁸βeVH2005THZaZTHcX[UY_ 27

974 zζγθe⁸βH−⁸βóηeHmHdelθóH⁸ηHβγθHóöθ⁸κóθedHôωHöóηδóηeU[HóβdH⁸θηH⁸β⁶⁸ô⁸θ⁸γβH⁸ηHηι⁰⁰⁸ö⁸eβθHθγH⁸βdιöeH
óδγδθγη⁸ηH⁸βHθ⁶eHöγlγβHöóβöeζHl⁸βeTHmyvyHZX_VH2005THYaTHZ_[U6Z 16

973 z⁶γζôγlHYZUαωζ⁸ηθóθeHY[UóöeθóθeHιδζe⁵ιlóθeηHöωölγγπω⁵eβóηeUZHeπδζeηη⁸γβH⁸βH⁶ιαóβHδιlαγβóζωH
eδ⁸θ⁶el⁸ólHöellηHκ⁸óH}óηTH}ó⁰UYTHo}uTHóβdHxpU−óδδólTHôιθHβγθHδ[bHwkzuTHδóθ⁶λóωηVH2005THYaTHZccU[YX 101

972
—ól⁸βeUZb6Hζeη⁸dιeH⁸βHθ⁶eHθ⁶⁸ζdH⁸βθζóöellιlóζHlγγδHγ⁰Hθ⁶eHö⁶γleöωηθγ−⁸β⁸βHZHζeöeδθγζHeπeζθηHóHδ⁸κγθólH
ζγleH⁸βHö⁶γleöωηθγ−⁸β⁸βHZHζeöeδθγζHαed⁸óθedH⁸βθζóöellιlóζHη⁸⁵βólHθζóβηdιöθ⁸γβH⁸βH⁶ιαóβHöγlγβHöóβöeζH
öellηVH2005THYaTHY_X_UY_

8

971 klθeζóθ⁸γβηH⁸βHδζγθe⁸βH−⁸βóηeHkHóβdHd⁸⁰⁰eζeβθHδζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηH⁸βHθ⁶eH⁶eóζθHdιζ⁸β⁵Hαγζδ⁶⁸βeH
λ⁸θ⁶dζóλólVH2005TH_ZZTHcUYc 8

970 n⁸κeζ⁵eβθHζe⁵ιlóθ⁸γβHγ⁰Hzω−ZWmkuôeθóHδ⁶γηδ⁶γζωlóθ⁸γβHôωHmóZSHóβdHökwzH⁸βHθ⁶eH⁶⁸δδγöóαδιηVH
2005THYa]_TH[]ZUc 12

969 zζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηHóηHηδeö⁸⁰⁸öHθóζ⁵eθηH⁰γζHαγdιlóθ⁸γβHγ⁰HκóηöιlóζHηαγγθ⁶HαιηöleH⁰ιβöθ⁸γβH⁸βH
⁶ωδeζθeβη⁸γβVH2005THaXTHY_[aU]a 162

968 sβ⁶⁸ô⁸θ⁸γβHγ⁰HzumH⁸βHôóηγlóθeζólHóαω⁵dólóHóβdHδγηθeζ⁸γζHδóζ⁸eθólHöγζθeπH⁸αδó⁸ζηHöγβηγl⁸dóθ⁸γβHγ⁰H
⁸β⁶⁸ô⁸θγζωHóκγ⁸dóβöeHαeαγζωVH2005THbXTH6[Ua 21

967 Sιηθó⁸βedHd⁸óöωl⁵lωöeζγlHóööιαιlóθ⁸γβHζeηιlθ⁸β⁵H⁰ζγαHδζγlγβ⁵edHqHδζγθe⁸βUöγιδledHζeöeδθγζH
ó⁵γβ⁸ηθU⁸βdιöedHδ⁶γηδ⁶γ⁸βγη⁸θ⁸deHôζeó−dγλβH⁸βH⁶eδóθγöωθeηVH2005THc]TH[bcU]XZ 9

966 oζωθ⁶ζγ⁸dHöellHd⁸⁰⁰eζeβθ⁸óθ⁸γβH⁸ηHö⁶óζóöθeζ⁸zedHôωHβιöleóζHαóθζ⁸πHlγöól⁸zóθ⁸γβHóβdHδ⁶γηδ⁶γζωlóθ⁸γβHγ⁰H
δζγθe⁸βH−⁸βóηeηHmHPzumQHólδ⁶óTHdelθóTHóβdHzeθóVH2005THZX_TH[ZU6 12
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965 qeβeζóθ⁸γβHóβdHö⁶óζóöθeζ⁸zóθ⁸γβHγ⁰Hθ⁶eHzumH⁵óααóUmζeHαγιηeHl⁸βeVH2005TH][THZbU[[ 10

964 kθωδ⁸öólHδζγθe⁸βH−⁸βóηeHmUzeθóHαγdιlóθeηHölγβγ⁵eβ⁸ö⁸θωTHαγθ⁸l⁸θωTHóβdHηeöζeθ⁸γβHγ⁰Hδζγθeγlωθ⁸öH
eβzωαeηH⁸βHαιζ⁸βeHαóααóζωHöellηVH2005TH]ZTHZcU[c 33

963 }eleκóβöeHγ⁰Hóθωδ⁸öólHδζγθe⁸βH−⁸βóηeHmH⁸ηγθωδeηHθγHθ⁶eHdζι⁵Hd⁸ηöγκeζωHδζγöeηηVH2005TH6TH]cYUc 4

962 zζγθe⁸βH−⁸βóηeHmHζe⁵ιlóθ⁸γβHγ⁰HqklkkHζeöeδθγζηVH2005TH6ZTHYYcUZa 61

961 zζγθe⁸βH−⁸βóηeHmHóβdHδ⁶γηδ⁶γl⁸δóηeHndH⁸βθ⁸αóθeH⁸βθeζóöθ⁸γβηH⁸βH⁸βθζóöellιlóζHη⁸⁵βól⁸β⁵VH2005TH6ZTHY]]bU6Y 73

960 n⁸óöωl⁵lωöeζγlηHóöθ⁸κóθeHα⁸θγö⁶γβdζ⁸ólHöóθ⁸γβ⁸öHö⁶óββelPηQHóβdHζeleóηeHηeειeηθeζedHmóPZSQVH2005TH[aTHZ[aU]a 11

959 v⁸δ⁸dHη⁸⁵βól⁸β⁵H⁸βHeπδeζ⁸αeβθólHeδ⁸leδηωVH2005TH[XTHb]aU_[ 38

958 zζγθe⁸βH−⁸βóηeHmH⁸βHαelóβγαóVH2005THZ]THZbaU[XX 60

957 ’⁶eHιηeHγ⁰Hθ⁸αeUζeηγlκedH⁰lιγζeηöeβöeH⁸αó⁵⁸β⁵H⁸βHθ⁶eHηθιdωHγ⁰Hδζγθe⁸βH−⁸βóηeHmHlγöól⁸ηóθ⁸γβH⁸βHöellηVH
2005TH6THZZ 28

956 ’γλóζdHθ⁶eHdeκelγδαeβθHγ⁰HβeλHαed⁸ö⁸βólHleódηHλ⁸θ⁶Hηeleöθ⁸κ⁸θωH⁰γζHδζγθe⁸βH−⁸βóηeHmH⁸ηγzωαeηVH
2005TH_THYb_Uc_ 36

955 mγβθζóηθ⁸β⁵HζγleηHγ⁰Hδζγθe⁸βH−⁸βóηeHmH⁸βH⁸βdιöθ⁸γβHκeζηιηHηιδδζeηη⁸γβHγ⁰H⁵ζγιδHsHαqlι}Uαed⁸óθedH
eδ⁸leδθγ⁵eβeη⁸ηH⁸βHκ⁸θζγVH2005THc]TH[6][Ua 15

954 }e⁵⁸γβηHöγβ⁰eζζ⁸β⁵H⁸ηγ⁰γζαUηδeö⁸⁰⁸öH⁰ιβöθ⁸γβH⁸βHθ⁶eHöóθólωθ⁸öHηιôιβ⁸θHγ⁰Hθ⁶eHxóTuUδιαδVH2005THYXTHZXYbUZ6 14

953 xγκelHdeθeζα⁸βóβθHγ⁰HzumUeδη⁸lγβHóβö⁶γζ⁸β⁵HóθHöóζd⁸óöHZUl⁸βeηVH2005THZbcTHrYc]YU_X 11

952 k⁵eUζelóθedHdeöl⁸βeH⁸βH}kmuUYHeπδζeηη⁸γβH⁸βH⁶ιαóβHleι−γöωθeηH⁸ηHöγζζelóθedHθγHδlóηαóHleκelηHγ⁰H
de⁶ωdζγeδ⁸óβdζγηθeζγβeVH2005THaaTHZ]aU_6 28

951
zólα⁸θóθeU⁸βdιöedH⁸βθeζleι−⁸βH6Hδζγdιöθ⁸γβH⁸ηHαed⁸óθedHôωHδζγθe⁸βH−⁸βóηeHmHóβdHβιöleóζU⁰óöθγζH
−óδδólHóöθ⁸κóθ⁸γβHóβdHleódηHθγH⁵lιöγηeHθζóβηδγζθeζH]HdγλβUζe⁵ιlóθ⁸γβH⁸βHη−eleθólHαιηöleHöellηVH2005
THY]6TH[XbaUc_

111

950 lζó⁸βH’ιαγζηVH2005TH 9

949 kβHeηηeβθ⁸ólHζγleH⁰γζHδ⁶γηδ⁶γl⁸δóηeHnH⁸βHθ⁶eHóöθ⁸κóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHóβdHde⁵ζóβιlóθ⁸γβH⁸βH
αóηθHöellηVH2005THYa]TH_ZXYUb 46

948 }γleHγ⁰HδcXHζ⁸ôγηγαólHS6H−⁸βóηeHPδcX}SuQH⁸βHζeóöθ⁸κeHγπω⁵eβHηδeö⁸eηHóβdHδζγθe⁸βH−⁸βóηeHmHôeθóH
PzumUôeθóQUαed⁸óθedHöóζd⁸óöHθζγδγβ⁸βHsHδ⁶γηδ⁶γζωlóθ⁸γβVHJournaloofoBiologicaloChemistryTH2005THZbXTHZ]Y[_U]Z5.4 48
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947
’ζóβηlγöóθ⁸γβHγ⁰Hd⁸óöωl⁵lωöeζγlH−⁸βóηeHθ⁶eθóH⁰ζγαHöωθγηγlHθγHδlóηαóHαeαôζóβeH⁸βHζeηδγβηeHθγH
óöθ⁸κóθ⁸γβHγ⁰HqHδζγθe⁸βUöγιδledHζeöeδθγζηHóβdHδζγθe⁸βH−⁸βóηeHmVHJournaloofoBiologicaloChemistryTH
2005THZbXTHcbaXUb

5.4 62

946 vωηγδ⁶γηδ⁶óθ⁸dωlö⁶γl⁸βeHαγdιlóθeηHβeιθζγδ⁶⁸lHγπ⁸dóβθHδζγdιöθ⁸γβHθ⁶ζγι⁵⁶Heleκóθ⁸γβHγ⁰Höωöl⁸öH
kwzVH2005THYa]THZcbYUc 67

945 Sδeö⁸⁰⁸öHαγdιlóθ⁸γβHγ⁰HxóSHö⁶óββelηH⁸βH⁶⁸δδγöóαδólHβeιζγβηHôωHδζγθe⁸βH−⁸βóηeHmHeδη⁸lγβVH2005THZ_TH_XaUY[ 58

944 ne⁰⁸ö⁸eβöωHγ⁰Hδζγθe⁸βH−⁸βóηeHmólδ⁶óH⁸βHα⁸öeHζeηιlθηH⁸βH⁸αδó⁸ζαeβθHγ⁰Heδ⁸deζαólH⁶ωδeζδlóη⁸óHóβdH
eβ⁶óβöeαeβθHγ⁰HθιαγζH⁰γζαóθ⁸γβH⁸βHθλγUηθó⁵eHη−⁸βHöóζö⁸βγ⁵eβeη⁸ηVH2005TH6_THa[_6U6Z 40

943
zleö−ηθζ⁸βH⁶γαγlγ⁵ωHdγαó⁸βηHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHmU⁵óααóYHd⁸ζeöθlωH⁸βθeζóöθHλ⁸θ⁶HôeθóUθιôιl⁸βH⁰γζH
óöθ⁸κóθ⁸γβHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHmU⁵óααóYHóβdHζeö⁸δζγöólHαγdιlóθ⁸γβHγ⁰HôeθóUθιôιl⁸βH⁰ιβöθ⁸γβH⁸βH
α⁸öζγθιôιleHóηηeαôlωVHJournaloofoBiologicaloChemistryTH2005THZbXTH6bcaUcX_

5.4 32

942 wιθóβθHδζγθe⁸βH−⁸βóηeHm⁵óααóH⁰γιβdH⁸βHηδ⁸βγöeζeôellóζHóθóπ⁸óHθωδeHY]H⁸ηHηιηöeδθ⁸ôleHθγH
ó⁵⁵ζe⁵óθ⁸γβHóβdHöóιηeηHöellHdeóθ⁶VHJournaloofoBiologicaloChemistryTH2005THZbXTHZcXc6UYX6 5.4 60

941 mζγηηUdeηeβη⁸θ⁸zóθ⁸γβHóαγβ⁵HmXm}YTHmXm}ZTHóβdHmm}_dHζγleHγ⁰Hδζγθe⁸βH−⁸βóηeHmUeδη⁸lγβVH2005THYa]TH6cZaU[[ 33

940 kθωδ⁸öólHδζγθe⁸βH−⁸βóηeHm⁸γθóHδlóωηHóHöζ⁸θ⁸öólHζγleH⁸βH⁶ιαóβHlιβ⁵HöóβöeζHöellH⁵ζγλθ⁶HóβdH
θιαγζ⁸⁵eβ⁸ö⁸θωVHJournaloofoBiologicaloChemistryTH2005THZbXTH[YYXcUY_ 5.4 156

939 }e⁵ιlóθ⁸γβHγ⁰H⁸αδó⁸ζedHδζγθe⁸βH−⁸βóηeHmHη⁸⁵βól⁸β⁵HôωHö⁶eαγ−⁸βeηH⁸βHαιζ⁸βeHαóöζγδ⁶ó⁵eηHdιζ⁸β⁵H
κ⁸ηöeζólHle⁸η⁶αóβ⁸óη⁸ηVH2005THa[THb[[]U]] 23

938 zζóβlι−óηθH⁸β⁶⁸ô⁸θηHxpU−óδδólHóöθ⁸κóθ⁸γβHóβdHw–mZH⁵eβeHeπδζeηη⁸γβH⁸βHöιlθιζedH⁶ιαóβHeδ⁸θ⁶el⁸ólH
öellηVH2005THa[THbcUc6 34

937 βU[Hz–pkηHαγdιlóθeH’UöellHóöθ⁸κóθ⁸γβHκ⁸óHδζγθe⁸βH−⁸βóηeHmUólδ⁶óHóβdHUeδη⁸lγβHóβdHθ⁶eHxpU−óδδólH
η⁸⁵βól⁸β⁵Hδóθ⁶λóωVH2005TH]6THa_ZUb 89

936 zóζóθ⁶ωζγ⁸dH⁶γζαγβeUαed⁸óθedHζe⁵ιlóθ⁸γβHγ⁰HxóSUuSUk’zóηeHζeει⁸ζeηHo}uUdeδeβdeβθH
θζóβηlγöóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmólδ⁶óVHJournaloofoBiologicaloChemistryTH2005THZbXTHbaX_UY[ 5.4 26

935
z⁶γζôγlHYZUαωζ⁸ηθóθeHY[UóöeθóθeH⁸βdιöeηHeδ⁸deζαólH⁵ζγλθ⁶H⁰óöθγζHζeöeδθγζHθζóβηóöθ⁸κóθ⁸γβHκ⁸óH
δζγθe⁸βH−⁸βóηeHmdelθóWöUSζöHδóθ⁶λóωηH⁸βH⁵l⁸γôlóηθγαóHöellηVHJournaloofoBiologicaloChemistryTH2005TH
ZbXTHaaZcU[b

5.4 91

934
z⁶γηδ⁶γl⁸δóηeHdHη⁸⁵βól⁸β⁵HóβdHeπθζóöellιlóζHη⁸⁵βólUζe⁵ιlóθedH−⁸βóηeUYHóβdHUZHδ⁶γηδ⁶γζωlóθ⁸γβH
Póöθ⁸κóθ⁸γβQHóζeHζeει⁸ζedH⁰γζHαóπ⁸αólHδ⁶γζôγlHeηθeζU⁸βdιöedHθζóβη⁵lιθóα⁸βóηeHóöθ⁸κ⁸θωTHóHαóζ−eζHγ⁰H
−eζóθ⁸βγöωθeHd⁸⁰⁰eζeβθ⁸óθ⁸γβVH2005TH[YZTHYZZ[U[Y

19

933 Sθóιζγηδγζ⁸βeH⁸β⁶⁸ô⁸θηHκγlθó⁵eUdeδeβdeβθHuSHöιζζeβθHθ⁶ζγι⁵⁶HóHzumU⁸βdeδeβdeβθHαeö⁶óβ⁸ηαH⁸βH
⁸ηγlóθedHöγζγβóζωHóζθeζ⁸ólHηαγγθ⁶HαιηöleHöellηVH2005TH]_THZ6XUc 31

932 olHˆ¡ö⁸dγHδólαˆ›θ⁸öγHeηθ⁸αιlóHlóHδζγdιöö⁸ˆ‡βHdeH⁸βθeζleιö⁸βóH6HeβHöˆ'lιlóηHαιηöιlóζeηHeηειelˆ'θ⁸öóηHδγζH
óöθ⁸κóö⁸ˆ‡βHdeHlóHδζγθe⁸βö⁸βóηóHmHωHelH⁰óöθγζHβιöleóζH˛”lVH2005THYaTHZ_cUZ6c

931
zζγηθó⁵lóβd⁸βHoZHηθ⁸αιlóθeηH⁰⁸ôζγβeöθ⁸βHeπδζeηη⁸γβHθ⁶ζγι⁵⁶HozYHζeöeδθγζTHδ⁶γηδ⁶γl⁸δóηeHmTHδζγθe⁸βH
−⁸βóηeHmólδ⁶óTHóβdHöUSζöHδóθ⁶λóωH⁸βHδζ⁸αóζωHöιlθιζedHζóθHγηθeγôlóηθηVHJournaloofoBiologicaloChemistry
TH2005THZbXTHZZcXaUY6

5.4 88

930 S−eleθólHαιηöleH⁵lιöγηeHιδθó−eHdιζ⁸β⁵Heπeζö⁸ηedH⁶γλH⁸ηH⁸θHζe⁵ιlóθediVH2005THZXTHZ6XUaX 217
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929 Sωβóδθ⁸öHθó⁵⁵⁸β⁵HóβdHöζγηηUθó⁵⁵⁸β⁵dHθ⁶eHζγleHγ⁰Hδζγθe⁸βH−⁸βóηeHwzeθóH⁸βHαó⁸βθó⁸β⁸β⁵Hlγβ⁵UθeζαH
δγθeβθ⁸óθ⁸γβHôιθHβγθHlγβ⁵UθeζαHdeδζeηη⁸γβVH2005THZ_TH_a_XU6 149

928 sβθζóαγleöιlóζHγöölιη⁸γβHγ⁰Hθ⁶eHd⁸óöωl⁵lωöeζγlUô⁸βd⁸β⁵Hη⁸θeH⁸βHθ⁶eHmYHdγαó⁸βHγ⁰HαιβöY[UYVH2005TH]]THYXbcUc6 48

927 }eθ⁸βγ⁸öHóö⁸dHóηHóHαγdιlóθγζHγ⁰Hθ⁶eHóöθ⁸κ⁸θωHγ⁰Hδζγθe⁸βH−⁸βóηeHmólδ⁶óVH2005TH]]THYY[_[U6X 17

926 o⁰⁰eöθηHγ⁰Hö⁸ηUιβηóθιζóθedH⁰ζeeH⁰óθθωHóö⁸dηHγβHzumUeδη⁸lγβHóöθ⁸κóθ⁸γβHóβdHβ⁸öγθ⁸β⁸öHkm⁶HζeöeδθγζH
ζeηδγβηeηVH2005THY[[TH[ZXU] 16

925 zγηθηωβóδθ⁸öHsz[HζeöeδθγζUαed⁸óθedHmóZSHζeleóηeHαγdιlóθeηHηωβóδθ⁸öHθζóβηα⁸ηη⁸γβH⁸βH⁶⁸δδγöóαδólH
βeιζγβηVH2005THY[_THZ[ZU]b 12

924 sααιβγöωθγö⁶eα⁸öólHlγöól⁸zóθ⁸γβHγ⁰HóHβeιζγβUηδeö⁸⁰⁸öHd⁸óöωl⁵lωöeζγlH−⁸βóηeHôeθóHóβdH⁵óααóH⁸βHθ⁶eH
deκelγδ⁸β⁵HζóθHôζó⁸βVH2005THY[cTHZbbUcc 36

923 wγdιlóθ⁸γβHγ⁰HdelóωedHζeöθ⁸⁰⁸eζHδγθóηη⁸ιαHö⁶óββelηHôωHólδ⁶óYUódζeβeζ⁵⁸öHóöθ⁸κóθ⁸γβHκ⁸óHδζγθe⁸βH
−⁸βóηeHmHzeθóHóβdHδ6ZH⁸βHzmYZHöellηVH2005TH[baTH][Ub 10

922 vωηγδ⁶γηδ⁶óθ⁸dωlö⁶γl⁸βeHdeöζeóηeηHlγöγαγθγζHóöθ⁸κ⁸θ⁸eηHóβdHdγδóα⁸βeHθιζβγκeζHζóθeH⁸βHζóθηVH2005TH
Z6THZaU[b 13

921 ’⁶eHδζγθe⁸βH−⁸βóηeHmH⁸β⁶⁸ô⁸θγζTHô⁸η⁸βdγlωlαóle⁸α⁸deHPsQTH⁸β⁶⁸ô⁸θηHκγlθó⁵eUdeδeβdeβθHuSHö⁶óββelηH⁸βH
öγζγβóζωHóζθeζ⁸ólHηαγγθ⁶HαιηöleHöellηVH2005THaaTH_YZUZa 33

920 sβκγlκeαeβθHγ⁰HβγκelHδζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηH⁸βHöóζôóö⁶γlUηθ⁸αιlóθedH⁸βηιl⁸βHηeöζeθ⁸γβH⁰ζγαHζóθH
δóβöζeóθ⁸öH⁸ηleθηVH2005THaaTH]6ZUc 7

919
kHöγαδóζóθ⁸κeHηθιdωHγ⁰Hθ⁶eHe⁰⁰eöθHγ⁰Hθ⁶eHóβθ⁸βeγδlóηθ⁸öHeθ⁶eζHl⁸δ⁸dH
YUyUγöθódeöωlUZUyUαeθ⁶ωlU⁵lωöeζγU[Uδ⁶γηδ⁶γö⁶γl⁸βeHóβdHηγαeH⁶γαγlγ⁵γιηHöγαδγιβdηHγβHzumH
ólδ⁶óHóβdHzumHeδη⁸lγβVH2005THY6baTHYYXUc

6

918 ]UrωdζγπωβγβeβólHη⁸⁵βóll⁸β⁵HθγHóδγδθγη⁸ηH⁸βH⁸ηγlóθedHζóθH⁶eδóθγöωθeηdHθ⁶eHζγleHγ⁰HzumUdelθóVH2005TH
Ya[aTHb[Uc[ 29

917 zumdelθóHóβdHwkzuHαed⁸óθeHqPYQHóζζeηθH⁸βdιöedHôωHzwkH⁸βHSul}U[HôζeóηθHöóβöeζHöellηVH2005TH[ZaTHaZXU6 22

916 ’⁶eHδζγθe⁸βH−⁸βóηeH⁸β⁶⁸ô⁸θγζTHηθóιζγηδγζ⁸βeTH⁸β⁶⁸ô⁸θηHvUθωδeHmóZSHöιζζeβθH⁸βHζóôô⁸θHóθζ⁸ólHαωγöωθeηVH
2005TH[ZcTH_[YUa 20

915 sdeβθ⁸⁰⁸öóθ⁸γβHóβdH⁸βHη⁸l⁸öγHö⁶óζóöθeζ⁸zóθ⁸γβHγ⁰HóHβγκelH⁵eβedH’zkH⁸βdιöedHθζóβηUαeαôζóβeHδζγθe⁸βVH
2005TH[ZcTHa__U6] 9

914 }γleHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHnYH⁸βHβeιζ⁸θeHγιθ⁵ζγλθ⁶Hγ⁰HβeιζólHηθeαHöellηVH2005TH[ZcTHbX]UYY 25

913 n⁸⁰⁰eζeβθ⁸ólHζe⁵ιlóθ⁸γβHγ⁰Hd⁸óöωl⁵lωöeζγlH−⁸βóηeH⁸ηγzωαeηH⁸βHöóζd⁸óöH⁶ωδeζθζγδ⁶ωVH2005TH[[ZTHYXYUb 13

912 mγβ⁰γζαóθ⁸γβólHóβólωη⁸ηH⁸βHηγlιθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHôeθóssH—_UYHδeδθ⁸deVH2005TH[[aTHY_]Uc 5
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911 –ζηγdeγπωö⁶γl⁸öHóö⁸dH⁸β⁶⁸ô⁸θηHθζóβηlγöóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmH⁸βH⁶ιαóβHöγlγβ⁸öHöóβöeζHöellHl⁸βeηVH
2005TH]YTHZY6XUc 24

910 köθ⁸κóθ⁸γβHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHnHôωHbUlζUökwzHγööιζηHθ⁶ζγι⁵⁶HβγκelHδóθ⁶λóωH⁸βκγlκ⁸β⁵HSζöTH}óηTHóβdH
o}uH⁸βH⁶ιαóβHeβdγαeθζ⁸ólHηθζγαólHöellηVH2005TH_acTH_6[_U]Z 22

909 yκeζeπδζeηη⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmU{eδη⁸lγβ}H⁸βHθ⁶eHαγιηeHeδ⁸deζα⁸ηHleódηHθγHóHηδγβθóβeγιηH
αωelγδζγl⁸⁰eζóθ⁸κeUl⁸−eHd⁸ηeóηeVH2005THY66THYYaUZ6 19

908 ’⁶eHl⁸βγle⁸öHóö⁸dHdeζ⁸κóθ⁸κeHp}Z[6cZ]H⁰óö⁸l⁸θóθeηH⁶⁸δδγöóαδólHηωβóδθ⁸öHθζóβηα⁸ηη⁸γβHôωHeβ⁶óβö⁸β⁵H
óöθ⁸κ⁸θωHγ⁰Hδζeηωβóδθ⁸öHólδ⁶óaHóöeθωlö⁶γl⁸βeHζeöeδθγζηHγβHθ⁶eH⁵lιθóαóθeζ⁵⁸öHθeζα⁸βólηVH2005THY[XTHZXaUY[ 42

907 sβdγlóöθóαU—H⁸ηH⁸βκγlκedH⁸βHθ⁶eHmrWδ⁸H⁸βθeζóöθ⁸γβHλ⁸θ⁶HzζγUYYHγ⁰Hθ⁶eHzumdelθóHmYlHdγαó⁸βdH
óδδl⁸öóθ⁸γβH⁰γζHθ⁶eHηθζιöθιζólHγδθ⁸α⁸zóθ⁸γβHγ⁰Hθ⁶eHzumdelθóHl⁸⁵óβdVH2005THYZaTH_a]6Ua 40

906 nγöγηó⁶eπóeβγ⁸öHóö⁸dTH⁰óθθωHóö⁸dU⁸βθeζóöθ⁸β⁵Hδζγθe⁸βηTHóβdHβeιζγβólH⁰ιβöθ⁸γβdHôζeóηθα⁸l−HóβdH⁰⁸η⁶H
óζeH⁵γγdH⁰γζHωγιVH2005THZYTH6[[U_a 212

905 pζeeH⁰óθθωHóö⁸dηHδζγdιöeH⁸βηιl⁸βHζeη⁸ηθóβöeHóβdHóöθ⁸κóθeHθ⁶eHδζγ⁸β⁰lóααóθγζωHβιöleóζH⁰óöθγζU−óδδólH
δóθ⁶λóωH⁸βHζóθHl⁸κeζVH2005TH_]TH[]_bU6_ 405

904 }edγπHöγβθζγlHγ⁰HβeιζólH⁰ιβöθ⁸γβdHôóö−⁵ζγιβdTHαeö⁶óβ⁸ηαηTHóβdHη⁸⁵β⁸⁰⁸öóβöeVH2006THbTHYc]YUaX 75

903 rωδγπ⁸óHóβdHl⁸δ⁸dHη⁸⁵βól⁸β⁵VH2006TH[baTHY[ZYUb 5

902 mγαδeθ⁸θ⁸κeHô⁸βd⁸β⁵Hγ⁰Hδζγθe⁸βH−⁸βóηeHmólδ⁶óHθγHαeαôζóβeηHóβdH}⁶γHq’zóηeηVH2006TH]_THY]]_ZU6_ 10

901  sSzUZWmmx_H⁸ηH⁸βκγlκedHóηHóHβγκelHη⁸⁵βól⁸β⁵H⁸βθeζαed⁸óθeH⁸βHδ⁶γζôγlHeηθeζUδζγθe⁸βH−⁸βóηeH
mólδ⁶óUαed⁸óθedHôζeóηθHθιαγζHöellHδζγl⁸⁰eζóθ⁸γβVH2006TH]_THYX6cbUaXc 17

900 zζγθe⁸βH−⁸βóηeHmHóθθeβιóθeηHôeθóUódζeβeζ⁵⁸öHζeöeδθγζUαed⁸óθedHl⁸δγlωη⁸ηTHδζγôóôlωHθ⁶ζγι⁵⁶H
⁸β⁶⁸ô⁸θ⁸γβHγ⁰Hθ⁶eHôeθóYUódζeβeζ⁵⁸öHζeöeδθγζHηωηθeαVH2006TH]]aTHYUYX 10

899 xeλHzumdelθóH⁰óα⁸lωHαeαôeζηTHzumdelθós—THdelθó—THdelθó—sTHóβdHdelθó—ssHóζeHηδeö⁸⁰⁸öóllωHeπδζeηηedH
⁸βHαγιηeHθeηθ⁸ηVH2006TH_bXTHZ]_bU6] 10

898 xιöleóζHδζγθe⁸βH−⁸βóηeHmVH2006THYa6YTH_]ZU_Y 60

897 zζγθe⁸βH−⁸βóηeHmHζe⁵ιlóθγζωHdγαó⁸βηdHθ⁶eHóζθHγ⁰Hdeöγd⁸β⁵HαóβωHd⁸⁰⁰eζeβθHη⁸⁵βólηH⁸βHαeαôζóβeηVH
2006THYa6YTH6[[U_] 97

896 ’⁶eHöγαδleπH⁰γζαóθ⁸γβHγ⁰HzumdelθóHθ⁶ζγι⁵⁶H⁸θηHmYUHóβdHmZUl⁸−eHζe⁵⁸γβηH⁸βHrZyZUηθ⁸αιlóθedHöellηVH
2006TH[]YTHYXYUa 6

895 veódHöóθ⁸γβηHó⁰⁰eöθHθ⁶eHöγβθζγlHγ⁰Hôγθ⁶Hαe⁸γη⁸ηHóζζeηθHóβdHαe⁸γη⁸ηHζeηιαδθ⁸γβHγ⁰Hθ⁶eHαγιηeHγγöωθeH
⁸βHκ⁸θζγHóθHleóηθHκ⁸óHθ⁶eHzumHδóθ⁶λóωVH2006THbbTHYbZ[Uc 17

894 }γleηHγ⁰HzumTHzs[uHóβdHtxuH⁸βHαιlθ⁸δleHθζóβηdιöθ⁸γβHγ⁰HmmxZWm’qpHη⁸⁵βólηH⁸βHö⁶γβdζγöωθeηVH2006TH
[bTHb_[U6[ 48

(2006-2005)

79



893 v⁸δγθe⁸ö⁶γ⁸öHóö⁸dH⁸βdιöeηHδζγηθó⁵lóβd⁸βHoPZQHζeleóηeHóβdHöωölγγπω⁵eβóηeUZHηωβθ⁶eη⁸ηH⁸βHζóθHöγζθ⁸öólH
βeιζγβólHöellηdH⁸βκγlκeαeβθHγ⁰Hzumeδη⁸lγβHóβdHo}uHóöθ⁸κóθ⁸γβVH2006THacTHZaZUbX 8

892 ’⁶eHη⁸⁵βól⁸β⁵Hδóθ⁶λóωηHl⁸β−⁸β⁵HθγHlωηγδ⁶γηδ⁶óθ⁸d⁸öHóö⁸dUδζγαγθedHαe⁸γθ⁸öHαóθιζóθ⁸γβH⁸βHα⁸öeVH2006
THacTH_X6UYY 25

891 z⁶γηδ⁶γζωlóθ⁸γβdHóHαγleöιlóζHηλ⁸θö⁶H⁸βHγδ⁸γ⁸dHθγleζóβöeVH2006THacTHY6bYUcY 38
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776 yκeζeπδζeηη⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHólδ⁶óHα}xkH⁸βH⁶ιαóβH⁶eδóθγöellιlóζHöóζö⁸βγαódHóHδγθeβθ⁸ólH
αóζ−eζHγ⁰Hd⁸ηeóηeHδζγ⁵βγη⁸ηVH2007TH[bZTH_]Ub 32

775 }e⁵ιlóθ⁸γβHγ⁰H⁶γζαγβeUηeβη⁸θ⁸κeHl⁸δóηeH⁸βH⁸ηleθηVH2007THa_THY]UZ6 5

774 YUyUól−ωl⁵lωöeζγlηHζedιöeHθ⁶eHηθ⁸αιlóθ⁸β⁵He⁰⁰eöθηHγ⁰HôpqpHγβHeβdγθ⁶el⁸ólHöellHδζγl⁸⁰eζóθ⁸γβH⁸βHκ⁸θζγVH
2007THZ_YTH[YaUZZ 11

773 zumH⁸β⁶⁸ô⁸θγζHqγ6ca6H⁸βdιöeηHα⁸θγη⁸ηHóβdHeβ⁶óβöeηHdγπγζιô⁸ö⁸βUδóöl⁸θóπelHöωθγθγπ⁸ö⁸θωH⁸βHιζ⁸βóζωH
ôlóddeζHöóζö⁸βγαóHöellηVH2007THZ_[THcaUYXa 6

772 reóζθH⁰ó⁸lιζeH⁸βHd⁸óôeθeηHóβdHζelóθedHöγβd⁸θ⁸γβηVH2007THY[THb6YUa[ 25

771 ’⁶eHmZHdγαó⁸βηHγ⁰Hölóηη⁸öólHzumηHóζeHηδeö⁸⁰⁸öHzθdsβηP]T_QzZUηeβη⁸β⁵Hdγαó⁸βηHλ⁸θ⁶Hd⁸⁰⁰eζeβθH
ó⁰⁰⁸β⁸θ⁸eηH⁰γζHαeαôζóβeHô⁸βd⁸β⁵VH2007TH[aYTH6XbUZY 51

770 o⁰⁰eöθηHγ⁰HβóθιζóllωHγööιζζ⁸β⁵Hd⁸⁶ωdζγ⁰lóκγβγlηH⁰ζγαHsβιlóHκ⁸ηöγηóHγβH⁸β⁰lóααóθ⁸γβHóβdHeβzωαeηH
⁸βκγlκedH⁸βHθ⁶eHóζóö⁶⁸dγβ⁸öHóö⁸dHαeθóôγl⁸ηαVH2007THbYTH]bXUb 53

769 sγβ⁸öH⁸βκγlκeαeβθHóβdH−⁸βóηeHóöθ⁸κ⁸θωHγβHθ⁶eHαeö⁶óβ⁸ηαHγ⁰Hβγβ⁵eβγα⁸öHóöθ⁸γβHγ⁰Hθ⁶ωζγ⁸dH⁶γζαγβeηH
γβH]_móZSHιδθó−eH⁸βHöeζeôζólHöγζθeπH⁰ζγαHωγιβ⁵HζóθηVH2007TH_aTHcbUYX[ 29

768 wóθζ⁸πHαeθóllγδζγθe⁸βóηeUcH⁸ηHd⁸⁰⁰eζeβθ⁸óllωHeπδζeηηedH⁸βHβγβ⁰ιβöθ⁸γβ⁸β⁵H⁸βκóη⁸κeHóβdHβγβ⁸βκóη⁸κeH
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767 }γleHγ⁰Hδζγθe⁸βH−⁸βóηeHmôeθóH⁸βHζ⁶ωθ⁶α⁸öHöγβθζóöθ⁸γβηHγ⁰H⁶ιαóβHδζe⁵βóβθHαωγαeθζ⁸ιαVH2007THY[[THacaUbX6 7

766 z⁶γηδ⁶γl⁸δóηeHkYH⁰ζγαH’ζωδóβγηγαóHöζιz⁸H⁸β⁰eöθ⁸κeHηθó⁵eηH⁵eβeζóθeηHl⁸δ⁸dHαeηηeβ⁵eζηHθ⁶óθH
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763 }γleηHγ⁰Hóβdζγ⁵eβUdeδeβdeβθHóβdHU⁸βdeδeβdeβθHóöθ⁸κóθ⁸γβHγ⁰Hη⁸⁵βólHθζóβηdιöθ⁸γβHδóθ⁶λóωηH⁰γζHöellH
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deκelγδαeβθólHδζγöeηηeηTHóβdHöγd⁸β⁵HηeειeβöeHd⁸κeζη⁸θ⁸eηHöγζζelóθedHλ⁸θ⁶Hlγβ⁵Hd⁸ηγζdeζedHζe⁵⁸γβηVH
2007TH6THYbccUcY6

215

760 zζγθe⁸βH−⁸βóηeHmH⁸γθódH⁶ιαóβHγβöγ⁵eβeTHδζγ⁵βγηθ⁸öHαóζ−eζHóβdHθ⁶eζóδeιθ⁸öHθóζ⁵eθVH2007TH__TH]baUca 100

759 ’⁶eHζγleHγ⁰Hδζγθe⁸βH−⁸βóηeHmHóöθ⁸κóθ⁸γβHóβdHθ⁶eHκóηöιlóζHöγαδl⁸öóθ⁸γβηHγ⁰Hd⁸óôeθeηVH2007TH__TH]cbU_YX 330

758 ’⁶eHζγleHγ⁰Hδζγθe⁸βH−⁸βóηeHmHóöθ⁸κóθ⁸γβH⁸βHd⁸óôeθ⁸öHβeδ⁶ζγδóθ⁶ωVH2007THS]cU_[ 122

757 sααιβγlγöól⁸zóθ⁸γβHγ⁰Hzζγθe⁸βHu⁸βóηeHmHsηγeβzωαeηH˛–TH˛†sTH˛†ssHóβdH˛‡H⁸βHkdιlθHóβdHneκelγδ⁸β⁵H}óθH
u⁸dβeωVH2007TH_THa_Ubb 2

756 —óζ⁸γιηHwγleöιlóζHSδeö⁸eηHγ⁰Hn⁸óöωl⁵lωöeζγlHrωdζγδeζγπ⁸deHköθ⁸κóθeHrιαóβHxeιθζγδ⁶⁸lηHκ⁸óHzumH
köθ⁸κóθ⁸γβVH2007TH]YTH6bUa_ 13

755 }γleHγ⁰HmóZSH⁸βHóöθ⁸κóθ⁸γβHγ⁰Hζeóöθ⁸κeHγπω⁵eβHηδeö⁸eηHδζγdιöθ⁸γβH⁸βHδγlωαγζδ⁶γβιöleóζHleι−γöωθeηH
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ProceedingsoofotheoNationaloAcademyoofoSciencesoofotheoUnitedoStatesoofoAmericaTH2013THYYXTH__YXU_ 11.5 32

424 kH}eκ⁸eλHγ⁰HS⁸⁵βólH’ζóβηdιöθ⁸γβH⁸βHweö⁶óβ⁸ηαηHγ⁰HSαγγθ⁶HwιηöleHmγβθζóöθ⁸γβHóβdHsθηH}eleκóβöeH
⁰γζHSδeö⁸ól⁸zedHz⁶ωη⁸öólH’⁶eζóδωVH2013THZ_THYZcUY]Y 11

423 }e⁵ιlóθ⁸γβHγ⁰Hxeιθζγδ⁶⁸lHpιβöθ⁸γβηHôωHvγβ⁵Hm⁶ó⁸βHpóθθωHkö⁸dηVH2013THZ]YU[Xc

422 kHιβ⁸⁰⁸edHóδδζγóö⁶HθγHθ⁶eH⁸αδγζθóβθHδζγθe⁸βH−⁸βóηeH⁸β⁶⁸ô⁸θγζHôólóβγlHóβdHóHδζγδγηedHóβólγ⁵ιeVH
2013THcTHZcYXU_ 9

421 }eöeβθHδóθeβθηHöγβöeζβ⁸β⁵HαγdιlóθγζηHγ⁰Hδζγθe⁸βH−⁸βóηeHmVH2013THaTHa]UbY 8

420 zζγθe⁸βH−⁸βóηeHmHζe⁵ιlóθeηH⁶ιαóβHδlιζ⁸δγθeβθHηθeαHöellHηel⁰UζeβeλólVH2013THbTHe_]YZZ 50

419 z⁶γηδ⁶óθ⁸dωl⁸βγη⁸θγlH]T_Uô⁸ηδ⁶γηδ⁶óθeHdeöζeóηeηHθ⁶eHöγβöeβθζóθ⁸γβHγ⁰HmóZSTHδ⁶γηδ⁶óθ⁸dωlηeζ⁸βeH
óβdHd⁸óöωl⁵lωöeζγlHζeει⁸ζedH⁰γζHδζγθe⁸βH−⁸βóηeHmH˛–HθγHζeóö⁶Hαóπ⁸αιαHóöθ⁸κ⁸θωVH2013THbTHe6cX]Y 11

418 n⁸⁰⁰eζeβθ⁸ólHζe⁵ιlóθ⁸γβHγ⁰Höωηθe⁸βωlHleι−γθζ⁸eβeHζeöeδθγζHη⁸⁵βól⁸β⁵HôωHδζγθe⁸βH−⁸βóηeHmH⁸βH⁶ιαóβH
αóηθHöellηVH2013THbTHeaY_[6 12

417 Sωβeζ⁵ωHóβdHkβθó⁵γβ⁸ηαHγ⁰Hköθ⁸κeHmγβηθ⁸θιeβθηHγ⁰Hknkz’UZ[ZHγβH’ζóβηöζ⁸δθ⁸γβólHveκelHγ⁰H
weθóôγl⁸öH}e⁵ιlóθ⁸γβHγ⁰HsηγlóθedHxeιζγ⁵l⁸ólHmellηVH2013THaTHY6 41

416 yαe⁵óU[Hnγöγηó⁶eπóeβγ⁸öHkö⁸dHPnrkQHóβdHwγγdHn⁸ηγζdeζηdH ⁶ωHóβdHrγλHθγHzζγκ⁸deH
Sιδδleαeβθóθ⁸γβiVH2013TH 2

415 S’k}’UqkzWnvmHpóα⁸lωHzζγθe⁸βηdHwγleöιlóζHweö⁶óβ⁸ηαηH⁰γζHkβθ⁸U’ιαγζHköθ⁸κ⁸θ⁸eηVH2013TH

414 Z⁸βöHζe⁵ιlóθeηHαe⁸γθ⁸öHζeηιαδθ⁸γβH⁸βHδγζö⁸βeHγγöωθeηHκ⁸óHóHδζγθe⁸βH−⁸βóηeHmUζelóθedHδóθ⁶λóωVH2014TH
cTHeYXZXca 17

413 zζeδóζóθ⁸γβHγ⁰Hδζ⁸αóζωHöιlθιζeηHγ⁰HαγιηeHeδ⁸deζαólH−eζóθ⁸βγöωθeηHóβdHθ⁶eHαeóηιζeαeβθHγ⁰H
δ⁶γηδ⁶γl⁸δóηeHnHóöθ⁸κ⁸θωVH2014THYYc_THYYYU[Y 6

412 o⁰⁰eöθHγ⁰Hzum˛–Heπδζeηη⁸γβHγβHlölUZHδ⁶γηδ⁶γζωlóθ⁸γβHóβdHöellHdeóθ⁶HôωH⁶ωδeζ⁸ö⁸βVH2014THYcTHYaacUcZ 7

411 sβdιöθ⁸γβHγ⁰Hα⁸θγθ⁸öHöóθóηθζγδ⁶eHôωHzumH⁸β⁶⁸ô⁸θ⁸γβH⁸βHx⁰YUde⁰⁸ö⁸eβθHöellηVH2014THY[THZ[]XUb 5

410 svU[Z˛‚Hdγλβζe⁵ιlóθeηHmmv_Heπδζeηη⁸γβHθ⁶ζγι⁵⁶H⁸θηH⁸βθeζóöθ⁸γβHλ⁸θ⁶Hzum˛·HóβdHS’k’[VH2014THZ6TH[XXaUY_ 23

409 }óöYHóβdH}óöZHöγβθζγlHd⁸ηθ⁸βöθHeκeβθηHdιζ⁸β⁵Hóβθ⁸⁵eβUηθ⁸αιlóθedHαóηθHöellHeπγöωθγη⁸ηVH2014THc_THa6[Uaa] 13

408 Sωβθ⁶eη⁸ηHóβdHô⁸γlγ⁵⁸öólHóöθ⁸κ⁸θ⁸eηHγ⁰Hη⁸αδl⁸⁰⁸edHóβólγ⁵ηHγ⁰Hθ⁶eHβóθιζólHzumHl⁸⁵óβdηTHôζωγηθóθ⁸βUYHóβdH
óδlωη⁸óθγπ⁸βVH2014THY]THZ_YU6a 37
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407 ’⁶eHwιlθ⁸⁰ιβöθ⁸γβólHzζγθe⁸βHu⁸βóηeHmU˛µH⁸βHmóβöeζHneκelγδαeβθHóβdHzζγ⁵ζeηη⁸γβVH2014TH6THb6XUab 39

406 sβθζóöellιlóζHS⁸⁵βól⁸β⁵VH2014THYYcUY]b 2

405 ’⁶eHζγleHγ⁰Hα⁸öζγ}xkηH⁸βHθ⁶eHζe⁵ιlóθ⁸γβHγ⁰Hóδγδθγη⁸ηH⁸βHlιβ⁵HöóβöeζHóβdH⁸θηHóδδl⁸öóθ⁸γβH⁸βHöóβöeζH
θζeóθαeβθVH2014THZXY]TH[YbX[X 34

404 nmzUvkUδ⁶γηδ⁶óθ⁸dωl⁸βγη⁸θγlHóβdH⁸θηHeβóβθ⁸γαeζHeπ⁶⁸ô⁸θHd⁸⁰⁰eζeβθHô⁸γóöθ⁸κ⁸θ⁸eηVH2014TH[[TH[XXUc 1

403 oκólιóθ⁸γβHγ⁰Hθ⁶eHβeλlωHηωβθ⁶eη⁸zedHl⁸βγle⁸öHóö⁸dHdeζ⁸κóθ⁸κeHnmzUvkHóηHóHδγθeβθ⁸ólHóβθ⁸Udeαeβθ⁸óH
dζι⁵VH2014TH[THZbU[]

402 zζγθe⁸βH−⁸βóηeHm˛‚H⁵eβeHeπδζeηη⁸γβH⁸ηHγδδγη⁸θelωHζe⁵ιlóθedHôωHqmx_HóβdHolpYH⁸βH⁸ααóθιζeHlHöellηVH
2014TH_bbTHYa[cU]Z 1

401 lγθ⁶Hzuw˛¶HóβdHusl}kHóζeHölγηelωHζelóθedHθγHζe⁰eζeβöeHαeαγζωHôιθHβγθHλγζ−⁸β⁵HαeαγζωH⁸βHóH
’UαózeHθóη−H⁸βHζóθηVH2014THZXXTHaaUbZ 12

400 kHβeλHzum˛–W˛†W’lX[WoUöód⁶eζ⁸βHδóθ⁶λóωH⁸ηH⁸βκγlκedH⁸βHzvm˛µUζe⁵ιlóθedH⁸βκóη⁸γβHóβdHα⁸⁵ζóθ⁸γβH⁸βH
⁶ιαóβHôlóddeζHöóβöeζHöellηVH2014THZ6TH_bXUc[ 37

399 xeιζólHηθeαHöellHθζóβηδlóβθηH⁸αδζγκeHöγ⁵β⁸θ⁸κeH⁰ιβöθ⁸γβHλ⁸θ⁶γιθHólθeζ⁸β⁵Hóαωlγ⁸dHδóθ⁶γlγ⁵ωH⁸βHóβH
kzzWzSYHdγιôleHθζóβη⁵eβ⁸öHαγdelHγ⁰Hklz⁶e⁸αeζOηHd⁸ηeóηeVH2014TH_XTH]Z[U[a 79

398 }γleHγ⁰HzumU˛†H⁸βHö⁶eα⁸öólHólleζ⁵eβU⁸βdιöedHmnb6Heπδζeηη⁸γβHóβdHsvUbHζeleóηeH⁸βH’rzUYHöellηVH2014TH
bbTH]Y_UZ] 22

397 v⁸δ⁸dHη⁸⁵βól⁸β⁵HöóηöódeηHγ⁰Hγζeπ⁸βW⁶ωδγöζeθ⁸βHζeöeδθγζηVH2014THc6THY_bU6_ 15

396 m⁶óζ⁵eHdeβη⁸θωH⁸β⁰lιeβöeηHmYHdγαó⁸βHl⁸⁵óβdHó⁰⁰⁸β⁸θωHóβdHαeαôζóβeH⁸βθeζóöθ⁸γβηVH2014THY_THYY[YUYY]] 5

395 zζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηHóθHθ⁶eHβeιζγαιηöιlóζH₁ιβöθ⁸γβdHlγöól⁸zóθ⁸γβHóβdHηδeö⁸⁰⁸öHζγleηH⁸βH
βeιζγθζóβηα⁸ηη⁸γβHóβdHdeκelγδαeβθVH2014THZZ]TH6YUa[ 20

394 ’γpUSswSH⁸αó⁵⁸β⁵Hγ⁰Hl⁸δ⁸dηHóβdHl⁸δ⁸dHζelóθedHöγαδγιβdηH⁸βHnζγηγδ⁶⁸lóHôζó⁸βVH2014TH]6THYZ[UYZ6 23

393 rysvUYvH⁰ιβöθ⁸γβηHóηHθ⁶eHzum˛¶Hιô⁸ει⁸θ⁸βHl⁸⁵óηeHθγHδζγαγθeHlιβ⁵HθιαγζH⁵ζγλθ⁶VH2014THYcXTH6bbUcb 22

392 zζγθe⁸βH−⁸βóηeHmUôeθódHkβHeαeζ⁵⁸β⁵Höγββeöθ⁸γβHôeθλeeβHβιθζ⁸eβθHeπöeηηHóβdHγôeη⁸θωVH2014THYb]YTHY]cYUY]ca 10

391 xeιζγδeδθ⁸deH²HζedιöeηHθ⁶eHeπδζeηη⁸γβHγ⁰HzvmlZTHzvmnYHóβdHηeleöθedHzvmH⁵eβeηH⁸βHöιlθιζedH
⁶ιαóβHeβdγθ⁶el⁸ólHöellηVHMolecularoandoCellularoBiochemistryTH2014TH[c]TH][U_Z 4.2 7

390 –lθζóηγιβdHeβ⁶óβöedHzosUαed⁸óθedH⁵eβeHdel⁸κeζωHθ⁶ζγι⁵⁶H⁸βöζeóη⁸β⁵Hθ⁶eH⁸βθζóöellιlóζHöólö⁸ιαHleκelH
óβdHzumU˛·Hδζγθe⁸βHeπδζeηη⁸γβVH2014TH[YTHZ[_]U66 14
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389 kηηγö⁸óθ⁸γβHôeθλeeβHxsxtZH⁵eβeHδγlωαγζδ⁶⁸ηαηHóβdH⁸ηö⁶eα⁸öHηθζγ−edHóH⁰óα⁸lωUôóηedHöóηeUöγβθζγlH
ηθιdωVH2014TH[bTH]aXU6 7

388 kHβeλHóδδζγóö⁶HθγHóβólωη⁸ηHγ⁰Hδóζθ⁸ö⁸δóθ⁸γβHγ⁰Hγπ⁸dóθ⁸κeHδζγöeηηeηH⁸βHζe⁵ιlóθ⁸γβHγ⁰Hαeθóôγl⁸ηαH⁸βH
óβ⁸αólHθ⁸ηηιeηVH2014TH_cTH[YXU[Y_ 4

387 kHzumUSrzYHη⁸⁵βól⁸β⁵Hóπ⁸ηHdeηeβη⁸θ⁸zeηHpö˛‡HζeöeδθγζHη⁸⁵βól⁸β⁵HôωHζedιö⁸β⁵Hθ⁶eHθωζγη⁸βeH
δ⁶γηδ⁶γζωlóθ⁸γβHγ⁰HmlvHóβdHζe⁵ιlóθeηHpö˛‡}Hαed⁸óθedHδ⁶ó⁵γöωθγη⁸ηVH2014THY_THYb 5

386 S⁸β⁵leUαγleöιleHηθιd⁸eηHζeκeólHóH⁶⁸ddeβH−eωHηθeδH⁸βHθ⁶eHóöθ⁸κóθ⁸γβHαeö⁶óβ⁸ηαHγ⁰HαeαôζóβeUôγιβdH
δζγθe⁸βH−⁸βóηeHmU˛–VH2014TH_[THY6caUaY[ 32

385 kHβγκelHzzZkHeβ⁶óβöeζH⁸βdιöeηHöóηδóηeU⁸βdeδeβdeβθHóδγδθγη⁸ηHγ⁰HwuxZbH⁵óηθζ⁸öHöóβöeζHöellηHλ⁸θ⁶H
⁶⁸⁵⁶HwouHóöθ⁸κ⁸θωVH2014TH[]aTHYZ[Ub 6

384 sdeβθ⁸⁰⁸öóθ⁸γβHγ⁰HóHβγκelH⁸βθeζóöθ⁸β⁵HδóζθβeζHγ⁰Hθ⁶eHö⁶eαγηeβηγζωHδζγθe⁸βHYH⁰ζγαHzlιθellóHπωlγηθellóH
vVH2014TH6[THZ[[Uc 3

383 nωβóα⁸öHαeαôζóβeHηθζιöθιζeH⁸βdιöeηHθeαδγζólHδóθθeζβH⁰γζαóθ⁸γβVH2014THYb[bTHZ[bXUcX 5

382 yle⁸öHóö⁸dHηθ⁸αιlóθeηH⁵lιöγηeHιδθó−eH⁸βθγHód⁸δγöωθeηHôωHeβ⁶óβö⁸β⁵H⁸βηιl⁸βHζeöeδθγζHη⁸⁵βól⁸β⁵VH2014TH
YZ6TH[[aU][ 12

381 _Uplιγζγιζóö⁸lU⁸βdιöedHóδγδθγη⁸ηH⁸βHöγlγζeöθólHöóβöeζHöellηH⁸ηHöóηδóηeUcUdeδeβdeβθHóβdHαed⁸óθedHôωH
óöθ⁸κóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmU˛·VH2014THbTH6ccUaX] 52

380 kHqeβeζólHxeθλγζ−Hz⁶óζαóöγdωβóα⁸öHwγdelUlóηedHneη⁸⁵βHz⁸δel⁸βeH⁰γζHmιηθγα⁸zedHmóβöeζH
’⁶eζóδωHkδδl⁸edHθγHθ⁶eH—oqp}Hzóθ⁶λóωVH2014TH[THecZ 27

379 }⁸η−ηH⁰γζH⁶ιαóβHóβdHóβ⁸αólH⁶eólθ⁶HζelóθedHθγHθ⁶eHδζeηeβöeHγ⁰Hδ⁶γζôγlHeηθeζηH⁸βHtóθζγδ⁶óH−eζβelH
αeólVH2015THY[TH][ZY 6

378 zζγθe⁸βH−⁸βóηeHmHδóθ⁶λóωHαed⁸óθeηHθ⁶eHδζγθeöθ⁸κeHe⁰⁰eöθηHγ⁰H⁵lιöó⁵γβUl⁸−eHδeδθ⁸deUYHγβHθ⁶eH
óδγδθγη⁸ηHγ⁰H⁸ηleθH˛†UöellηVH2015THYZTHa_bcUc] 5

377 xeιζγδζγθeöθ⁸κeHe⁰⁰eöθη´ γ⁰Hôζ⁸ll⁸óβθHôlιeHqHγβHθ⁶eHôζó⁸βH⁰γllγλ⁸β⁵Hθζóιαóθ⁸öHôζó⁸βH⁸β₁ιζωH⁸βHζóθηVH
2015THYZTHZY]cU_] 22

376 wγleöιlóζHneθeζα⁸βóβθηH⁰γζHθ⁶eHl⁸βd⁸β⁵HwγdeHγ⁰Hkl−ωlδ⁶γηδ⁶γö⁶γl⁸βeηH⁸βHθ⁶eHmZHnγαó⁸βHγ⁰Hzum˛–VH
2015TH[]THb]Uc6 1

375 ’⁶eH}γleHγ⁰HzumU˛‚H⁸βHmn]SH’HmellηHóβdHrs—Hsβ⁰eöθ⁸γβdH’γHθ⁶eHxιöleιηHóβdHlóö−Hk⁵ó⁸βVH2015TH6TH[cY 6

374 zum˛µHóβdHóllγδζe⁵βóβγlγβedH⁰ιβöθ⁸γβólHöζγηηUθól−HóθHθ⁶eHqklkkHζeöeδθγζHleκelVH2015THcTHb[ 10

373 ’⁶eHxγκelHzum˛‚H⁰ζγαHleβö⁶θγδHθγHml⁸β⁸öVH2015THZXY_TH[]bacb 24

372 Sθóô⁸l⁸zóθ⁸γβHγ⁰HvulYHóβdHk−θHôωHβeddωlóθ⁸γβHζe⁵ιlóθeηHeβeζ⁵ωHαeθóôγl⁸ηαH⁸βHl⁸κeζHöóβöeζVH2015TH6THZ_XcUZ[ 55
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371 z⁶óηeUθζóβη⁸θ⁸γβHδζγδeζθ⁸eηHγ⁰H⁵lωöeζγlUd⁸δólα⁸θóθeHl⁸δ⁸dHô⁸lóωeζηH⁸βκeηθ⁸⁵óθedHιη⁸β⁵HαγleöιlóζH
dωβóα⁸öηHη⁸αιlóθ⁸γβVH2015TH_cTHY[6U]a 2

370 mγαô⁸βedHöóζd⁸γαωγöωθeHzum˛·HóβdHzum˛µH⁵eβeHdeleθ⁸γβHιβöγκeζηHθ⁶e⁸ζHöeβθζólHζγleH⁸βHζeηθζó⁸β⁸β⁵H
deκelγδαeβθólHóβdHζeóöθ⁸κeH⁶eóζθH⁵ζγλθ⁶VH2015THbTHζó[c 18

369 köθ⁸κóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmHóβdHδζγθe⁸βH−⁸βóηeHnH⁸βH⁶ιαóβHβóθιζólH−⁸lleζHöellηdHe⁰⁰eöθηHγ⁰H
θζ⁸ôιθωlθ⁸βTHd⁸ôιθωlθ⁸βTHóβdHθeθζóôζγαγô⁸ηδ⁶eβγlHkVH2015THZ_TH6bXUb 4

368 zζγU⁸β⁰lóααóθγζωHδζγδeζθ⁸eηHγ⁰Hη⁶óζ−Höóζθ⁸ló⁵eHηιδδleαeβθVH2015TH[aTHY]XUa 6

367 zlóθeleθUβeιθζγδ⁶⁸lH⁸βθeζóöθ⁸γβηHιβdeζHθ⁶ζγαôγ⁸β⁰lóααóθγζωHöγβd⁸θ⁸γβηVH2015THaZTHZ6ZaU][ 52

366 ozζ⁸βUζelóθedHz⁶γηδ⁶γ⁸βγη⁸θ⁸deHδóθ⁶λóωHαγd⁸⁰⁸eηH}⁶γkHóβdH}óöYH⁸βH⁶ιαóβHγηθeγηóζöγαóHöellHl⁸βeηVH
2015THcTH__U6Z 11

365 zum˛–HδζγαγθeηH⁵eβeζóθ⁸γβHγ⁰Hζeóöθ⁸κeHγπω⁵eβHηδeö⁸eηHκ⁸óHn–yXZH⁸βH⁶eδóθγöellιlóζHöóζö⁸βγαóVH
2015TH]6[THb[cU]_ 13

364 köθ⁸κóθedH⁸ααιβeHζeηδγβηeH⁸βHóβH⁸β⁶eζ⁸θedHleι−γdωηθζγδ⁶ωHd⁸ηeóηeHöóιηedHôωHθ⁶eHlγηηHγ⁰H
γl⁸⁵γdeβdζγöωθeH⁵óδH₁ιβöθ⁸γβηVH2015THbZTHb6Ucb 15

363 mζγηηUθól−ηHôeθλeeβHöUu⁸θHóβdHzumH⁸ηγ⁰γζαηH⁸βHrwmUYP_6XQHóβdHrwmUYP_6XTbY6QHöellηVHn⁸⁰⁰eζeβθHζγleH
γ⁰Hzum˛·H⁸βHeóö⁶HöellιlóζHl⁸βeVH2015THZc[THYX]UYZ 4

362 weαôζóβeHδγθeβθ⁸ólHóβdHmóZSHöγβöeβθζóθ⁸γβHdeδeβdeβöeHγβHδζeηηιζeHóβdHκóηγóöθ⁸κeHó⁵eβθηH⁸βH
óζθeζ⁸ólHηαγγθ⁶HαιηöledHkHαγdelVH2015THY]6THacUc6 6

361 Seβη⁸θ⁸κeHαeóηιζeαeβθHγ⁰HθγθólHδζγθe⁸βHδ⁶γηδ⁶γζωlóθ⁸γβHleκelH⁸βHöγαδleπHδζγθe⁸βHηóαδleηVH2015TH
Y]XTH[[cXU6 4

360 ’⁶eHóβθ⁸Uóθ⁶eζγ⁵eβ⁸öHe⁰⁰eöθηHγ⁰He⁸öγηóδeβθóeβγ⁸öHóβdHdγöγηó⁶eπóeβγ⁸öHóö⁸dHóζeHdeδeβdeβθHγβHθ⁶eH
ηθó⁵eHγ⁰H’rzUYHαóöζγδ⁶ó⁵eHd⁸⁰⁰eζeβθ⁸óθ⁸γβVH2015THYcTHc_bUc6c 2

359 ’HöellHzum˛·H−⁸βóηeH⁸βóöθ⁸κóθ⁸γβH⁸βdιöeηHlιδιηUl⁸−eHóιθγ⁸ααιβ⁸θωH⁸βHα⁸öeVH2015THY_bTHYc[UZX[ 35

358 mγαδζe⁶eβη⁸κeHl⁸δ⁸dHδζγ⁰⁸l⁸β⁵Hγ⁰HδlóηαóH⁸βHδóθ⁸eβθηHλ⁸θ⁶Hôeβ⁸⁵βHôζeóηθHθιαγζHóβdHôζeóηθHöóβöeζH
ζeκeólηHβγκelHô⁸γαóζ−eζηVH2015TH]XaTH_X6_Uaa 68

357 ’svvsxqHôωHηeειeβö⁸β⁵HθγH⁸deβθ⁸⁰ωH⁸βdιöedHαιθóθ⁸γβηH⁸βHηθζeηηHζeη⁸ηθóβöeH⁵eβeηHγ⁰HδeóβιθHPkζóö⁶⁸ηH
⁶ωδγ⁵óeóQVH2015THY6THY_a 33

356 z}umrHY]Z_qWkHzγlωαγζδ⁶⁸ηαHzζed⁸öθηH}eöιζζeβöeHγ⁰Hsηö⁶eα⁸öHSθζγ−eH⁸βHóHm⁶⁸βeηeHzγδιlóθ⁸γβVH
2015TH_ZTHY6]bUY6_[ 6

355 z⁶γηδ⁶γδζγθeγα⁸öHkβólωη⁸ηHγ⁰Hzζγθe⁸βHz⁶γηδ⁶γζωlóθ⁸γβHxeθλγζ−ηH⁸βHθ⁶eHrωδγδ⁶óζωβ⁵eólHqlóβdHγ⁰H
rγβeωôeeH γζ−eζηHPkδ⁸ηHαell⁸⁰eζóHl⁸⁵ιηθ⁸öóQVH2015THY]TH]6]aU6Y 24

354
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353 S⁸leβö⁸β⁵Hγ⁰HzumU˛–TH’}zmYHγζHxpU˛”lHeπδζeηη⁸γβHóθθeβιóθeηHö⁸ηδlóθ⁸βU⁸βdιöedHsmkwUYHeπδζeηη⁸γβHóβdH
eβdγθ⁶el⁸ólHdωη⁰ιβöθ⁸γβVH2015THcbTHabUcY 13

352 z⁶γηδ⁶óθ⁸dωl⁸βγη⁸θγlHsβdιöeηHmóηδóηeUsβdeδeβdeβθHkδγδθγη⁸ηHγ⁰Hwól⁸⁵βóβθHzleιζólHweηγθ⁶el⁸γαóH
mellηHôωHkööιαιlóθ⁸β⁵HkspH⁸βHθ⁶eHxιöleιηVH2015TH[6THYX[aU]b 6

351 xγκelHxζ⁰ZWk}oHóöθ⁸κóθγζTHθζóβηUmγβ⁸⁰eζωlólde⁶ωdeTH⁸βdιöeηHóHryUYUαed⁸óθedHde⁰eβηeHαeö⁶óβ⁸ηαH
θ⁶ζγι⁵⁶HóHdιólHδ[b˛–WwkzukzuUZHóβdHzuUx[Hη⁸⁵βól⁸β⁵Hδóθ⁶λóωVH2015THZbTHY6bYUcZ 23

350 xγö⁸öeδθγζHôeθóHssTHdelθóTHóβdHeδη⁸lγβH⁸ηγ⁰γζαηHγ⁰HzumHd⁸⁰⁰eζeβθ⁸óllωHαed⁸óθeHδóöl⁸θóπelU⁸βdιöedH
ηδγβθóβeγιηHóβdHeκγ−edHδó⁸βVH2015TH[_TH]6Y]UZ_ 33
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θ⁶eH⁸ααιβγαγdιlóθγζωHδóζóη⁸θ⁸öHλγζαHδζγdιöθTHoSU6ZVH2015THY6bTH[YU]X 12

348 n⁸⁰⁰eζeβθ⁸ólHYZUyU’eθζódeöóβγωlδ⁶γζôγlUY[UóöeθóθeU⁸βdιöedHóöθ⁸κóθ⁸γβHγ⁰HζóθHαóααóζωHöóζö⁸βγαóH
ηιηöeδθ⁸ô⁸l⁸θωHpôπγYXHκóζ⁸óβθHδζγαγθeζηHκ⁸óHóHzumUkzYHδóθ⁶λóωVH2015TH_]THY[]U]a 3

347 nγλβUζe⁵ιlóθ⁸γβHγ⁰HóldγU−eθγHζedιöθóηeHku}YlYXH⁵eβeHeπδζeηη⁸γβHôωHóHδ⁶γζôγlHeηθeζHκ⁸óHθ⁶eH
o}uWöUtιβHη⁸⁵βól⁸β⁵Hδóθ⁶λóωVH2015THZ[]THZa]UbY 10

346 neη⁸⁵βHóβdHηωβθ⁶eη⁸ηHγ⁰Hδζγθe⁸βH−⁸βóηeHmHeδη⁸lγβHηeleöθ⁸κeHd⁸óöωl⁵lωöeζγlHlóöθγβeηHPnkqUlóöθγβeηQVH
2015THcXTH[[ZU]Y 10

345 köθ⁸κóθ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmU˛–HóβdHSζöH−⁸βóηeH⁸βöζeóηeηHιζeóHθζóβηδγζθeζHkYH˛–UZTH6Hη⁸ólωlóθ⁸γβVH2015
THZ6THcZ6U[] 9

344 uβγö−dγλβHγ⁰Hzum˛µHeπδζeηη⁸γβH⁸β⁶⁸ô⁸θηH⁵ζγλθ⁶TH⁸βdιöeηHóδγδθγη⁸ηHóβdHdeöζeóηeηH⁸βκóη⁸κeβeηηHγ⁰H
⁶ιαóβH⁵l⁸γαóHöellηHδóζθ⁸óllωHθ⁶ζγι⁵⁶HSθóθ[VH2015TH__THZYU[Y 11

343 VH2016TH 72

342 weö⁶óβ⁸ηαHγ⁰Hw⁸θγö⁶γβdζ⁸ólHmγββeπ⁸β][OηHzζγθeöθ⁸γβHγ⁰Hθ⁶eHxeιζγκóηöιlóζH–β⁸θHιβdeζHköιθeH
meζeôζólHsηö⁶eα⁸óU}eδeζ⁰ιη⁸γβHsβ₁ιζωVH2016THYaTH 12

341 neζ⁸κ⁸β⁵HqeβeHxeθλγζ−ηH⁰ζγαHSxzHkηηγö⁸óθedHλ⁸θ⁶H’ζ⁸óöωl⁵lωöeζγlHóβdHz⁶γηδ⁶γl⁸δ⁸dHpóθθωHkö⁸dH
pζóöθ⁸γβηH⁰ζγαH}⁸ôeωeηHγ⁰Hkβ⁵ιηHmóθθleVH2016THaTHYY6 4

340 rωδeζ⁸ö⁸βH⁸βHθ⁶eHnóζ−dHpγeHγζHkllωH⁸βHz⁶γθγdωβóα⁸öH’⁶eζóδωiVH2016THbTH 12

339 póθθωHkö⁸dH}e⁵ιlóθ⁸γβHγ⁰H—γlθó⁵eUHóβdHv⁸⁵óβdUqóθedHsγβHm⁶óββelHpιβöθ⁸γβVH2016THaTH_a[ 29

338 v⁸κeζHXH}eöeδθγζHk⁵γβ⁸ηθH’ycXY[YaHzζeκeβθηHn⁸óöωl⁵lωöeζγlηHkööιαιlóθ⁸γβH⁸βHθ⁶eHreóζθHγ⁰H
Sθζeδθγzγθγö⁸βUn⁸óôeθ⁸öH}óθηVH2016TH[cTH[_XUc 7

337 v⁸δ⁸dH–ηeHóβdHw⁸ηιηeHôωHθ⁶eHreóζθVH2016THYYbTHYa[6U_Y 143

336 nóθóH{ιól⁸θωHmγβθζγlHóβdHsβθeζδζeθóθ⁸γβVH2016TH[_[U[a6
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335 sβ⁵eβγlHn⁸ηγπóθedHkHxγκelH]UsηγπózγleöóζôγπωlóθeHoηθeζHγ⁰Hsβ⁵eβγlHλ⁸θ⁶HsαδζγκedHzζγδeζθ⁸eηH⁰γζH
’ζeóθαeβθHγ⁰Hköθ⁸β⁸öHueζóθγη⁸ηHóβdHyθ⁶eζHxγβUwelóβγαóHS−⁸βHmóβöeζηVH2016TH6TH_ccU6Z6 11

334 uζóôôeOηHleι−γdωηθζγδ⁶ωdHkδδζγóö⁶eηHóβdHαγdelηH⁸βHκ⁸θζγVH2016THc]THYZb]UcZ 3

333 kβθó⁵γβ⁸z⁸β⁵He⁰⁰eöθHγ⁰HmvzklzHγβHθ⁶eH⁰ιβöθ⁸γβHγ⁰Hrι}HóηHóHζe⁵ιlóθγζHγ⁰Hk}oUöγβθó⁸β⁸β⁵Hleδθ⁸βH
α}xkHηθóô⁸l⁸θωHóβdHθ⁶eHe⁰⁰eöθHγ⁰H⁸θηHdeδleθ⁸γβHγβHγôeη⁸θωH⁸βHγldHαóleHαγιηeVH2016THYb6YTHYbY6UYbZa 2

332 o⁰⁰eöθηHγ⁰Hθ⁶ζγαô⁸βHγβH⁸βηιl⁸βHη⁸⁵βóll⁸β⁵HóβdH⁵lιöγηeHιδθó−eH⁸βHöιlθιζedH⁶ιαóβHαωγθιôeηVH2016TH[XTHYZXcUY6 5

331 zζγθe⁸βHu⁸βóηeHmH⁸βHyβöγ⁵eβ⁸öH’ζóβη⁰γζαóθ⁸γβHóβdHmellHzγlóζ⁸θωVH2016TH_ZcU_bb 3

330 plικóηθóθ⁸βTHóβHrwqUmγkHζedιöθóηeH⁸β⁶⁸ô⁸θγζTH⁰óö⁸l⁸θóθeHódeβγη⁸βeHδζγdιöθ⁸γβH⁸βHθ⁶eHζóθH⁶eóζθηHκ⁸óH
óöθ⁸κóθ⁸γβHγ⁰HeöθγU_OUβιöleγθ⁸dóηeVH2016THYXaTHYU_ 3

329 z}umoH⁵eβeHeβöγd⁸β⁵Hδζγθe⁸βH−⁸βóηeHmUeδη⁸lγβUnιólHζγleηHóθHηóζöγαeζeηHóβdHα⁸θγö⁶γβdζ⁸óH⁸βH
öóζd⁸γαωγöωθeηVH2016TH_cXTHcXU6 14

328 kζηeβ⁸öH⁸β⁶⁸ô⁸θηHαóηθHöellHde⁵ζóβιlóθ⁸γβHκ⁸óHηιδδζeηη⁸γβHγ⁰HeóζlωHθωζγη⁸βeHδ⁶γηδ⁶γζωlóθ⁸γβHeκeβθηVH
2016TH[6THY]]6U_c 5

327 weθóôγlγα⁸öHηθιdωHγ⁰Höγζθ⁸öγηθeζγβeU⁸βdιöedHöωθγθγπ⁸ö⁸θωH⁸βHzmYZHöellηHôωHιlθζóHδeζ⁰γζαóβöeHl⁸ει⁸dH
ö⁶ζγαóθγ⁵ζóδ⁶ωUειódζιδγleWθ⁸αeUγ⁰U⁰l⁸⁵⁶θHαóηηHηδeöθζγαeθζωVH2016THYZTHcXZUY[ 10

326 SθζιöθιζólHγδθ⁸α⁸zóθ⁸γβHγ⁰HYXUαeθ⁶ωlUóδlγ⁵UYTHóHη⁸αδl⁸⁰⁸edHóβólγ⁵Hγ⁰Hdeôζγαγóδlωη⁸óθγπ⁸βTHóηHóβH
óβθ⁸öóβöeζHleódVH2016THbXTHZZYU[Y 9

325 weθóôγlγα⁸öHô⁸γαóζ−eζηH⁰γζHδeζηγβól⁸ηedH⁵lιöγηeHlγλeζ⁸β⁵Hdζι⁵ηHθζeóθαeβθH⁸βHθωδeHZHd⁸óôeθeηVH
2016THYZTHZa 23

324 Söζeeβ⁸β⁵Hγ⁰H’ζóβη⁸eβθH}eöeδθγζHzγθeβθ⁸ólHmóβγβ⁸öólHm⁶óββelHköθ⁸κóθγζηHsdeβθ⁸⁰⁸eηHxγκelH
xeιζγθζγδ⁶⁸öHz⁸δeζóz⁸βeHmγαδγιβdηVH2016THbcTH[]bU6[ 13

323 zζγθe⁸βHu⁸βóηeHm˛–HPzum˛–QHsηH}eη⁸ηθóβθHθγHvγβ⁵H’eζαHneηeβη⁸θ⁸zóθ⁸γβWnγλβUζe⁵ιlóθ⁸γβHôωHzζγlγβ⁵edH
n⁸óöωl⁵lωöeζγlHSθ⁸αιlóθ⁸γβVHJournaloofoBiologicaloChemistryTH2016THZcYTH6[[YU]6 5.4 7

322 Sδeζα⁸d⁸βeU⁸βdιöedH⁸αδζγκeαeβθHγ⁰Hζeöγβηγl⁸dóθ⁸γβHγ⁰HαeαγζωH⁸βκγlκeηHöólö⁸ιαUdeδeβdeβθH
δζγθe⁸βH−⁸βóηeH⁸βHζóθηVH2016THZ[THZYUb 10

321 ’ζóβηyα⁸öHóβólωη⁸ηHγ⁰H⁰γζeôζó⁸βHηeöθ⁸γβηH⁸βHSδZHöγβd⁸θ⁸γβólH−βγö−γιθHeαôζωγβ⁸öHα⁸öeHιη⁸β⁵H
s}UwkvnoSsH⁸αó⁵⁸β⁵Hγ⁰Hl⁸δ⁸dηHóβdHvmUwSWwSHlóôelU⁰ζeeHδζγθeγα⁸öηVH2016TH]XbTH[]_[Ua] 12

320 z⁶γηδ⁶óθ⁸d⁸öHkö⁸dHsαδζγκeηH}eδζγ⁵ζóαα⁸β⁵HθγHzlιζ⁸δγθeβöωHôωH}edιö⁸β⁵Hkδγδθγη⁸ηVH2016THZ_TH][U_] 7

319 SθζιöθιζólH⁸βη⁸⁵⁶θηH⁸βθγHθ⁶eH⁸βθeζóöθ⁸γβηHγ⁰Hδ⁶γζôγlHeηθeζHóβdHôζωγηθóθ⁸βHöγαδleπedHλ⁸θ⁶Hδζγθe⁸βH
−⁸βóηeHmdHóHöγαδóζóθ⁸κeHαγleöιlóζHdωβóα⁸öηHη⁸αιlóθ⁸γβHηθιdωVH2016TH[]THY_6YUa_ 5

318 zζγθe⁸βH−⁸βóηeHm˛·Hαed⁸óθeηHθζ⁸αeθ⁶ωlθ⁸βU⁸βdιöedHβeιζγθγπ⁸ö⁸θωH⁸βHα⁸öeH⁸βHκ⁸κγHκ⁸óH⁸β⁶⁸ô⁸θ⁸γβHγ⁰H
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317 }γleHγ⁰Hδ⁶γηδ⁶óθ⁸dωlηeζ⁸βeH⁸βHθ⁶eHóöθ⁸κóθ⁸γβHγ⁰H}⁶γYUζelóθedHz−öYHη⁸⁵βól⁸β⁵H⁸βHSóöö⁶óζγαωöeηH
öeζeκ⁸η⁸óeVH2017TH[YTHY]6UY_[ 13

316 yπ⁸dóθ⁸κeHηθζeηηH⁸βóöθ⁸κóθeηHeöθγU_OUβιöleγθ⁸dóηeHôωH⁸β⁶⁸ô⁸θ⁸β⁵Hδζγθe⁸βH−⁸βóηeHmH⁸βHζóθH⁶eóζθηH⁸βHκ⁸κγVH
2017THbX_THYZ_UY[X 6

315
klδ⁶óUl⁸βγleβ⁸öHóö⁸dUeβζ⁸ö⁶edHd⁸óöωl⁵lωöeζγlHγ⁸lHdγeηHβγθHδζγαγθeHθιαγζHdeκelγδαeβθH⁸βHθγβ⁵ιeH
óβdH⁵óηθζγ⁸βθeηθ⁸βólHθζóöθHθ⁸ηηιeηH⁸βHóHαed⁸ιαUθeζαHαιlθ⁸Uγζ⁵óβHöóζö⁸βγ⁵eβeη⁸ηHô⁸γóηηóωHιη⁸β⁵HαóleH
p[]]HζóθVH2017THYX6THYb_UYcZ

5

314 oζôl]Höleóκó⁵eHôωH⁵γβódγθζγδ⁸βUζeleóη⁸β⁵H⁶γζαγβeHζeöeδθγζHηθ⁸αιlóθ⁸γβH⁸βHöιlθιζedH⁵γβódγθζγδ⁶H
öellηVH2017THaccTHYaYUYac 1

313 }edγπHζe⁵ιlóθ⁸γβHγ⁰Hθ⁶eHóöθ⁸βHöωθγη−eleθγβHóβdH⁸θηHζγleH⁸βHθ⁶eHκóηöιlóζHηωηθeαVH2017THYXcTHb]UYXa 46

312 k⁵e⁸β⁵dHveηηγβηH⁰ζγαHmVHele⁵óβηVH2017TH 8

311 SθζeηηHS⁸⁵βólηTHwed⁸óθedHôωHweαôζóβγιηHqlιöγöγζθ⁸öγ⁸dH}eöeδθγζTHköθ⁸κóθeH
zvmWzumWqSuU[˛†W˛†Uöóθeβ⁸βHzóθ⁶λóωHθγ´ sβ⁶⁸ô⁸θH γιβdHmlγηιζeVH2017THY[aTHYY]]UYY_] 42

310 sβκeηθ⁸⁵óθ⁸γβHγ⁰Hθ⁶eHo⁰⁰eöθHγ⁰Hl⁸lóωeζHmγαδγη⁸θ⁸γβHγβHzum˛–UmZHnγαó⁸βHnγö−⁸β⁵H–η⁸β⁵HwγleöιlóζH
nωβóα⁸öηHS⁸αιlóθ⁸γβηVH2017THYZYTHabUbb 10

309 v⁸δ⁸dHweθóôγl⁸ηαTHv⁸δ⁸dHS⁸⁵βóll⁸β⁵HóβdHvγβ⁵eκ⁸θωVH2017TH[XaU[Zc 1

308 özum˛‡HαeαôζóβeHθζóβηlγöóθ⁸γβH⁸ηH⁸βκγlκedH⁸βH⁶eζ−⁸βγζ⁸βU⁸βdιöedHβeιζγδζγθeöθ⁸γβHó⁵ó⁸βηθHöeζeôζólH
⁸ηö⁶eα⁸óWζeδeζ⁰ιη⁸γβH⁸β₁ιζωH⁸βHα⁸öeVH2017THY_THZZYUZZa 2

307 ’⁶eHdeβθólHöólöιlιηHαeθóôγlγαeH⁸βHαγdeζβHóβdH⁶⁸ηθγζ⁸öHηóαδleηVH2017THY[THY[] 28

306 }e⁵ιlóθγζωHöγββeöθ⁸γβHôeθλeeβHθ⁶eHeπδζeηη⁸γβHleκelHγ⁰Hölóηη⁸öólHδζγθe⁸βH−⁸βóηeHmHóβdHδζιβ⁸β⁵Hγ⁰H
öl⁸αô⁸β⁵H⁰⁸ôeζηH⁰ζγαHöeζeôellóζHzιζ−⁸β₁eHöellηVH2017THY][TH66XU6aX 5

305 mellιlóζHweθóôγl⁸ηαHóθHθ⁶eHSωηθeαηHveκelVH2017THYUZ]

304 zγθeβθ⁸ólHδlóηαóHl⁸δ⁸dHô⁸γαóζ−eζηH⁸βHeóζlωUηθó⁵eHôζeóηθHöóβöeζVH2017TH[cTHY6_aUY666 14

303 zζγθe⁸βHu⁸βóηeHmHóηH}e⁵ιlóθγζHγ⁰H—óηöιlóζHSαγγθ⁶HwιηöleHpιβöθ⁸γβHóβdHzγθeβθ⁸ólH’óζ⁵eθH⁸βH—óηöιlóζH
n⁸ηγζdeζηVH2017THabTHZX[U[XY 50

302 v⁸δγπω⁵eβóηeHsβ⁶⁸ô⁸θγζηHxγζd⁸⁶ωdζγ⁵ιó⁸óζeθ⁸öHkö⁸dHóβdHpιβ⁵ιηHveöóβ⁸ö⁸llιαHleöóβ⁸⁸HoπθζóöθHsβdιöeH
neóθ⁶Hγ⁰Hvωαδ⁶γ⁸dHveι−eα⁸óHmellηVH2017THY6[TH[[XU[[[ 4

301 zvmn[THóH⁰lγθ⁸ll⁸βZU⁸βθeζóöθ⁸β⁵Hδζγθe⁸βTH⁸ηH⁸βκγlκedH⁸βHδζγl⁸⁰eζóθ⁸γβTHα⁸⁵ζóθ⁸γβHóβdH⁸βκóη⁸γβHγ⁰H
βóηγδ⁶óζωβ⁵eólHöóζö⁸βγαóHöellηVH2018TH[cTH]_U_Z 15

300 zζγπωz⁶γηHηeβηγζηH⁰γζHθ⁶eHdeθeöθ⁸γβHγ⁰Hβe⁵óθ⁸κelωHö⁶óζ⁵edHαeαôζóβeηVH2017THY]ZTH]_YYU]_ZY 5
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2017THcTH 89
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w⁸öedHsβκγlκeαeβθηHγ⁰Hnγλβζe⁵ιlóθ⁸γβHγ⁰H_Ur’H}eöeδθγζHóβdH–δζe⁵ιlóθ⁸γβHγ⁰Hxζ⁰ZUneδeβdeβθHqSrH
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257 mellιlóζHδ[ZHsηHóHmζ⁸θ⁸öólH}e⁵ιlóθγζHγ⁰Hzγζö⁸βeHm⁸ζöγκ⁸ζιηH’ωδeHZHxιöleóζHo⁵ζeηηVH2019THc[TH 11

256 m⁶lóαωd⁸óHθζóö⁶γαóθ⁸ηHζeöζι⁸θηHδζγθe⁸βH−⁸βóηeHmHdιζ⁸β⁵H⁸β⁰eöθ⁸γβVH2019THaaTH 2

255 kβθ⁸α⁸öζγô⁸ólHó⁵eβθHθζ⁸ölγηóβHηιδδζeηηeηHαóηθHöellHη⁸⁵βól⁸β⁵Hκ⁸óHδ⁶γηδ⁶γl⁸δóηeHnH⁸β⁶⁸ô⁸θ⁸γβVH2019TH
[cTHY6aZUY6cX 3

254 oleöθζγθ⁶eζóδωUkβHyldH’eö⁶β⁸ειeH⁰γζHóHxeλH–ηeVH2019TH]XaU]Yc

253 ’ζóβηlóθ⁸γβólHköιδιβöθιζeH}eηeóζö⁶VH2019TH 2

252 n⁸óöωl⁵lωöeζγlH−⁸βóηeHöγβθζγlHγ⁰Hδζγθe⁸βH−⁸βóηeHmVH2019TH]a6THYZX_UYZYc 22

251 Sδ⁸βólHóβdHó⁰⁰eζeβθHzumHη⁸⁵βól⁸β⁵Hαeö⁶óβ⁸ηαηHθ⁶óθHαed⁸óθeHö⁶ζγβ⁸öHδó⁸βH⁸βHη⁸ö−leHöellHd⁸ηeóηeVH2019TH
aX6TH_6U6X 7

250 zeζθιζôedHl⁸γö⁶eα⁸öólHzóθ⁶λóωηHóβdHkηηγö⁸óθedHyπ⁸dóθ⁸κeHSθζeηηHveódHθγH—óηöιlóζHnωη⁰ιβöθ⁸γβηH⁸βH
n⁸óôeθ⁸öH}eθ⁸βγδóθ⁶ωVH2019THZXYcTHb]_b]aZ 27

249 köeθωlη⁶⁸−γβ⁸βHηθ⁸αιlóθeηH⁵lιöγηeHιδθó−eH⁸βHv6HαωγθιôeηHκ⁸óHóHzvmU˛†[Wzum˛·UdeδeβdeβθHδóθ⁶λóωVH
2019THYYZTHYXb_bb 5

248 sβκγlκeαeβθHγ⁰HóHβγκelHδζγθe⁸βH−⁸βóηeHmHPβzumQH⁸βH⁸ααιβγöγαδeθeβöeH⁸βH⁶eαγöωθeηHγ⁰Hλ⁶⁸θeH
η⁶ζ⁸αδTHv⁸θγδeβóeιηHκóββóαe⁸VH2019THbaTH_cXU_cc 5

247 vβö}xkHzvmn[Uy’YHpιβöθ⁸γβηHóηHóHme}xkHθγHzζeκeβθHk⁵eU}elóθedHmóθóζóöθHôωHSδγβ⁵⁸β⁵H
α⁸}UZZ]U_δHóβdH}e⁵ιlóθ⁸β⁵Hzvmn[Hoπδζeηη⁸γβVH2019TH6XTH]6aXU]6bX 21
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237 rωdζγηθóθ⁸öHδζeηηιζeHδζγαγθeηHeβdγθ⁶el⁸ólHθιôeH⁰γζαóθ⁸γβHθ⁶ζγι⁵⁶Hóειóδγζ⁸βHYHóβdH}óηUo}uH
η⁸⁵βól⁸β⁵VH2020TH[THY_Z 7

236 zζeβóθólH⁶ωδγπ⁸óHóθθeβιóθedHöγβθζóöθ⁸γβHγ⁰Hγ⁰⁰ηδζ⁸β⁵HöγζγβóζωHóζθeζωHóηηγö⁸óθedHλ⁸θ⁶HdeöζeóηedH
zum˛†HSeζHδ⁶γηδ⁶γζωlóθ⁸γβHóβdH⁸βθζóöellιlóζHöólö⁸ιαVH2020THZ6YTHYYb[6] 2

235 rωδγθ⁶eη⁸ηdH–β⁸⁰ω⁸β⁵HαγdelHγ⁰Hdγαó⁸βHóζö⁶⁸θeöθιζeH⁰γζHöγβκeβθ⁸γβólHóβdHβγκelHδζγθe⁸βH−⁸βóηeHmH
⁸ηγzωαeηVH2020THaZTHZ_b]UZ_cX 2

234 Sωβθ⁶eη⁸ηHóβdHô⁸γlγ⁵⁸öólHóöθ⁸κ⁸θ⁸eηHγ⁰Hη⁸αδl⁸⁰⁸edHóδlωη⁸óθγπ⁸βHóβólγ⁵ηH⁰γöιηedHγβHθ⁶eHmrWˇ�H
⁸βθeζóöθ⁸γβVH2020TH[XTHYZa6_a 6

233 zζγθe⁸βHu⁸βóηeHmHklδ⁶óHPzum˛–QHγκeζeπδζeηη⁸γβHleódηHθγHóHôeθθeζHζeηδγβηeHθγHζeθ⁸βγ⁸dHóö⁸dHθ⁶eζóδωH
θ⁶ζγι⁵⁶H}eθ⁸βγ⁸öHkö⁸dH}eöeδθγζHleθóHP}k}˛†QHóöθ⁸κóθ⁸γβH⁸βHαóααóζωHöóβöeζHöellηVH2020THY]6TH[Z]YU[Z_[ 3

232 m⁶óζóöθeζ⁸zóθ⁸γβHγ⁰Hsβθe⁵ζ⁸βH˛–ssô˛†[Uwed⁸óθedHyιθη⁸deU⁸βHS⁸⁵βól⁸β⁵HôωHzζγθe⁸βHu⁸βóηeHm˛·H⁸βHzlóθeleθηVH
2020THZYTH 1

231 mωθγηγl⁸öHmóHwγdιlóθeηHqγl⁵⁸HSθζιöθιζeH’⁶ζγι⁵⁶Hzum˛–Uwed⁸óθedHq}kSz__Hz⁶γηδ⁶γζωlóθ⁸γβVH2020TH
Z[THYXXc_Z 9

230 zζγθe⁸βHSθζιöθιζeHóβdHpιβöθ⁸γβH⁸βHk⁵⁸β⁵HóβdHk⁵eU}elóθedHn⁸ηeóηeηVH2020TH[UZ6

229 ’⁶eHreóθHS⁶γö−Hzζγθe⁸βHaXHpóα⁸lωHγ⁰Hm⁶óδeζγβeηH}e⁵ιlóθeηHkllHz⁶óηeηHγ⁰Hθ⁶eHoβθeζγκ⁸ζιηHkaYHv⁸⁰eH
mωöleVH2020THYYTHY6_6 8

228 v⁸δ⁸dγα⁸öHkβólωη⁸ηHγ⁰HmellηHóβdHoπθζóöellιlóζH—eη⁸öleηH⁰ζγαHr⁸⁵⁶UHóβdHvγλUweθóηθóθ⁸öH
’ζ⁸δleUxe⁵óθ⁸κeHlζeóηθHmóβöeζVH2020THYXTH 25
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227 oκólιóθ⁸γβHγ⁰H’γπ⁸öHkαωlγ⁸dH]ZHyl⁸⁵γαeζηH⁸βH}óθHzζ⁸αóζωHmeζeôζólHmγζθeπHmellηHóβdHrιαóβH
⁸zSUdeζ⁸κedHxeιζγβηH’ζeóθedHλ⁸θ⁶HYXUweUkδlγ⁵UYTHóHxeλHzumHköθ⁸κóθγζVH2020THZYTH 2

226 sdeβθ⁸⁰⁸öóθ⁸γβTHö⁶óζóöθeζ⁸zóθ⁸γβTHóβdHöγαδóζ⁸ηγβHγ⁰HβUól−óβγlηHóβdHóβeηθ⁶eθ⁸öηHô⁸βd⁸β⁵HθγHθ⁶eHmYôH
ηιôdγαó⁸βHγ⁰Hδζγθe⁸βH−⁸βóηeHö˛–dHη⁸α⁸lóζH⁰ιβöθ⁸γβHλ⁸θ⁶Hd⁸⁰⁰eζeβθHô⁸βd⁸β⁵Hη⁸θeηVH2020TH]XTHYXcUYY6

225 ’⁶eH⁸βθeζζιδθ⁸γβHγ⁰Hóθωδ⁸öólHzumHη⁸⁵βól⁸β⁵HóβdH’eαγzγlγα⁸deHöγαô⁸βóθ⁸γβHθ⁶eζóδωHó⁵ó⁸βηθH
⁵l⁸γôlóηθγαóVH2021THaaTHYXcbYc 2

224 qHδζγθe⁸βUöγιδledHζeöeδθγζHη⁸⁵βólHθζóβηdιöθ⁸γβHóβdHmóHη⁸⁵βól⁸β⁵Hδóθ⁶λóωηHγ⁰Hθ⁶eH
óllóθγθζγδ⁸βWγζeπ⁸βHηωηθeαH⁸βHrωdζóVH2021TH[XXTHYY[6[a 0

223 mγαδóζóôleHzlóηαóHv⁸δ⁸dHm⁶óβ⁵eηH⁸βHzóθ⁸eβθηHλ⁸θ⁶Hr⁸⁵⁶UqζódeHmeζκ⁸öólHsβθζóeδ⁸θ⁶el⁸ólHxeγδlóη⁸óH
óβdHzóθ⁸eβθηHλ⁸θ⁶Hmeζκ⁸öólHmóβöeζVH2021THZXTHa]XUa_X 6

222 w⁸θγö⁶γβdζ⁸óHóβdHβιöleιηHöζγηηUθól−dHS⁸⁵βól⁸β⁵H⁸βHαeθóôγl⁸ηαTHóδγδθγη⁸ηTHóβdHd⁸⁰⁰eζeβθ⁸óθ⁸γβTHóβdH
⁰ιβöθ⁸γβH⁸βHöóβöeζVH2021THa[TH]cZU_YX 7

221 }eδeóθedHlγλUdγηeHeπδγηιζeηHθγHηóζ⁸βHd⁸ηζιδθedHθ⁶eH⁶γαeγηθóη⁸ηHγ⁰Hδ⁶γηδ⁶γl⁸δ⁸dHóβdHηδ⁶⁸β⁵γl⁸δ⁸dH
αeθóôγl⁸ηαH⁸βH⁵ι⁸βeóHδ⁸⁵H⁶⁸δδγöóαδιηVH2021TH[[bTH[ZU[c 3

220 v⁸δ⁸dUsβdιöedHsβηιl⁸βH}eη⁸ηθóβöeHweö⁶óβ⁸ηαηdH’⁶eHv⁸β−HθγHsβ⁰lóααóθ⁸γβHóβdH’ωδeHZHn⁸óôeθeηVVHYUc 0

219 o⁰⁰eöθηHγ⁰Hη⁸deHö⁶ó⁸βHleβ⁵θ⁶Hγ⁰HYXUαeθ⁶ωlUóδlγ⁵UYTHóHη⁸αδl⁸⁰⁸edHóβólγ⁵Hγ⁰Hdeôζγαγóδlωη⁸óθγπ⁸βTHγβH
zumHô⁸βd⁸β⁵THóβθ⁸Uδζγl⁸⁰eζóθ⁸κeTHóβdHδζγU⁸β⁰lóααóθγζωHóöθ⁸κ⁸θ⁸eηVH2021THb_THY6bUYbX 2

218 }γleHγ⁰Hzζγθe⁸βHu⁸βóηeHmH⁸βHsααιβeHmellHköθ⁸κóθ⁸γβHóβdHsθηHsαδl⁸öóθ⁸γβHm⁶eα⁸öólUsβdιöedH
sααιβγθγπ⁸ö⁸θωVH2021THYZa_THY_YUY6[ 3

217 S⁸⁵βólH’ζóβηdιöθ⁸γβH⁸βHsααιβeHmellηHóβdHzζγθe⁸βHu⁸βóηeηVH2021THYZa_THY[[UY]c 0

216 v⁸δ⁸dHweθóôγl⁸ηαHóβdHv⁸δ⁸dγα⁸öηHkδδl⁸öóθ⁸γβηH⁸βHmóβöeζH}eηeóζö⁶VH2021THY[Y6THYUZ] 0

215 xeλH’⁶eζóδeιθ⁸öHyδδγζθιβ⁸θ⁸eηH⁰γζHθ⁶eH’ζeóθαeβθHγ⁰HSειóαγιηHmellHmóζö⁸βγαóηdHkHpγöιηHγβHxγκelH
nζ⁸κeζHu⁸βóηeηVH2021THZZTH 1

214 S⁸⁵βóll⁸β⁵Hzóθ⁶λóωηHwed⁸óθ⁸β⁵Hθ⁶eHo⁰⁰eöθηHγ⁰Hmn]XUköθ⁸κóθedHmn]XvH}eκeζηeHS⁸⁵βóll⁸β⁵HγβH
sβ⁶⁸ô⁸θγζωHwed⁸ιαHSδ⁸βωHxeιζγβHxeιζ⁸θeHqζγλθ⁶VHCellsTH2021THYXTH 7.9 1

213 }e⁵ιlóθ⁸γβHγ⁰Hδ_[HóβdHxpU˛”lHθζóβηóöθ⁸κóθ⁸γβHóöθ⁸κ⁸θ⁸eηHôωHnqu˛¶H⁸βHöóθólωθ⁸öHóöθ⁸κ⁸θωUdeδeβdeβθHóβdH
U⁸βdeδeβdeβθHαóββeζηVH2021THYb6bTHYYbc_[ 1

212 SwkmWn⁸óôlγHöγβθζγlηHδζγl⁸⁰eζóθ⁸γβHγ⁰HöóβöeζHöellηHôωHζe⁵ιlóθ⁸β⁵Hδ⁶γηδ⁶óθ⁸dωleθ⁶óβγlóα⁸βeH
ηωβθ⁶eη⁸ηVH2021THY_TH[X[aU[X6Y 0

211
kηηγö⁸óθ⁸γβHγ⁰HβγdUl⁸−eHζeöeδθγζHδωζ⁸βHdγαó⁸βHöγβθó⁸β⁸β⁵H[HPζηYXa_]__bQHóβdHδζγθe⁸βH−⁸βóηeHmHzeθóH
PζηZ_X[aX6QH⁵eβeHδγlωαγζδ⁶⁸ηαηHλ⁸θ⁶Hθ⁶eHζ⁸η−Hγ⁰HθωδeHZHd⁸óôeθeηHαell⁸θιηH⁸βHsβd⁸óβHδγδιlóθ⁸γβVH
2021THZ[THYXYXc[

1

210 z⁶γηδ⁶γ⁸βγη⁸θ⁸deHS⁸⁵βólH’ζóβηdιöθ⁸γβHzóθ⁶λóωHóβdHyηθeγηóζöγαóHweθóηθóηeηVH2021THYZTH 0
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209 sαδó⁸ζedHζeηδ⁸ζóθγζωHôιζηθHöγβθζ⁸ôιθeηHθγH⁸β⁰eöθ⁸γβηH⁸βHzum˛·Ude⁰⁸ö⁸eβθHδóθ⁸eβθηVH2021THZYbTH 3

208 ’⁶eHζγleHγ⁰Hzvm˛‡ZH⁸βH⁸ααιβγlγ⁵⁸öólHd⁸ηγζdeζηTHöóβöeζTHóβdHβeιζγde⁵eβeζóθ⁸γβVHJournaloofoBiologicalo
ChemistryTH2021THZcaTHYXXcX_ 5.4 7

207 n⁸ηöγκeζωHγ⁰Hθ⁶eHSeleöθ⁸κeHzζγθe⁸βHu⁸βóηeHmU˛‚Hu⁸βóηeHsβ⁶⁸ô⁸θγζTHmmUcXXX_VH2021TH6]THYYbb6UYYcX[ 0

206 zζγθe⁸βHu⁸βóηeHmHmγβθζγlηHθ⁶eHoπö⁸θóô⁸l⁸θωHγ⁰Hmγζθ⁸öólHzωζóα⁸dólHxeιζγβηHôωH}e⁵ιlóθ⁸β⁵HuκZVZH
m⁶óββelHköθ⁸κ⁸θωVH2021THY 0

205 xóθιζólHóβdHSωβθ⁶eθ⁸öHvóöθγβeηHzγηηeηη⁸β⁵Hkβθ⁸θιαγζHköθ⁸κ⁸θ⁸eηVH2021THZZTH 5

204 mγαδγη⁸θ⁸γβHóβdHl⁸γlγ⁵⁸öólHköθ⁸κ⁸θ⁸eηHγ⁰HoπγηγαólHv⁸δ⁸dηHl⁸lóωeζηVH2021THZYTH6cUa_

203 lζó⁸βHz⁶γηδ⁶óθ⁸dωlηeζ⁸βedHweθóôγl⁸ηαHóβdHpιβöθ⁸γβηVH2009TH[cU_b 3

202 zγηθηωβóδθ⁸öH’óζ⁵eθ⁸β⁵Hγ⁰Hzζγθe⁸βHu⁸βóηeηHóβdHz⁶γηδ⁶óθóηeηVH2008TH]_cU_XX 2

201 sβθeζóöθ⁸γβηHγ⁰H’óαγπ⁸⁰eβHλ⁸θ⁶Hv⁸δ⁸dHS⁸⁵βólH’ζóβηdιöθ⁸γβHmóηöódeηVH1996TH][U_b 2

200 rωδeζ⁵lωöeα⁸óU⁸βdιöedHδζγθe⁸βH−⁸βóηeHη⁸⁵βól⁸β⁵Hδóθ⁶λóωηH⁸βHκóηöιlóζHηαγγθ⁶HαιηöleHöellηdH
⁸αδl⁸öóθ⁸γβηH⁸βHθ⁶eHδóθ⁶γ⁵eβeη⁸ηHγ⁰HκóηöιlóζHdωη⁰ιβöθ⁸γβH⁸βHd⁸óôeθeηVH2001TH]cbTH[YYUb 8

199 zζ⁸αóζωHζγleHγ⁰Hólöγ⁶γlHde⁶ωdζγ⁵eβóηeHδóθ⁶λóωH⁸βHóöιθeHeθ⁶óβγlU⁸βdιöedH⁸αδó⁸ζαeβθHγ⁰Hδζγθe⁸βH
−⁸βóηeHmUdeδeβdeβθHη⁸⁵βól⁸β⁵HηωηθeαVH1999TH]6[TH[ZYU[X 2

198 zζγθe⁸βH−⁸βóηeHmH⁸ηγ⁰γζαηHd⁸⁰⁰eζeβθ⁸óllωHöγβθζγlHlóöζ⁸αólH⁵lóβdH⁰ιβöθ⁸γβηVH1998TH][bTHYbYU6 6

197 ’⁶eH}γleHγ⁰Hzζγθe⁸βHu⁸βóηeHmHköθ⁸κóθ⁸γβH⁸βHθ⁶eHneκelγδαeβθHγ⁰Hn⁸óôeθ⁸öH—óηöιlóζHmγαδl⁸öóθ⁸γβηVH
1998THYbYUYc6 1

196 qlωöeζγδ⁶γηδ⁶γ⁸βγη⁸θγlU]Uz⁶γηδ⁶óθeH⁸βHsβθζóöellιlóζHS⁸⁵βóll⁸β⁵VH1996THZZcUZ[a 1

195 oβdγθ⁶el⁸βH}eöeδθγζUS⁸⁵βól⁸β⁵Hweö⁶óβ⁸ηαηH⁸βH—óηöιlóζHSαγγθ⁶HwιηöleVH1998THc[UYYc 2

194 zζγθe⁸βHu⁸βóηeHmH⁸βHn⁸óôeθ⁸öH}eβólHsβκγlκeαeβθTHθ⁶eHzeζηδeöθ⁸κeHγ⁰H⁸θηHsβ⁶⁸ô⁸θ⁸γβVH1998THZ6[UZ6b 1

193 v⁸δ⁸dHS⁸⁵βól⁸β⁵H⁰γζHzζγθe⁸βHu⁸βóηeHmHköθ⁸κóθ⁸γβVH1996TH_cUa] 1

192 xeιζγδζγθeöθ⁸κeHSθζóθe⁵⁸eηHlóηedHγβH’óζ⁵eθ⁸β⁵Hγ⁰HzγηθζeöeδθγζHS⁸⁵βól⁸β⁵HoκeβθηVH1998TH[XYU[[_ 8
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191 ’⁶eH}γleHγ⁰Hzζγθe⁸βHu⁸βóηeHmH⁸βHn⁸óôeθ⁸öH}eθ⁸βγδóθ⁶ωVH2008THZXaUZY6 1

190 zζγθe⁸βHu⁸βóηeHmTHδ_[THóβdHnxkHnóαó⁵eVH2010THZ_[UZ6_ 1

189 }e⁵ιlóθ⁸γβHγ⁰Hmγβκeβθ⁸γβólHóβdHxγκelHzζγθe⁸βHu⁸βóηeHmHsηγzωαeηHôωHz⁶γηδ⁶γζωlóθ⁸γβHóβdHv⁸δ⁸dηVH
2010THcUZ[ 3

188 zum˛·HóηHóH’óζ⁵eθH⁰γζHm⁶eαγθ⁶eζóδeιθ⁸öHnζι⁵ηVH2010TH][YU]_[ 1

187 qHzζγθe⁸βUmγιδledH}eöeδθγζUwed⁸óθedHmólö⁸ιαHS⁸⁵βól⁸β⁵H⁸βHkηθζγöωθeηVH2019THYY_UY_X 5

186 kôβγζαól⁸θ⁸eηHγ⁰Hδζγθe⁸βH−⁸βóηeηH⁸βHβeιζγde⁵eβeζóθ⁸κeHd⁸ηeóηeηVH1998TH_YTHY[[Ub[ 16

185 Sγd⁸ιαU⁶ωdζγ⁵eβHeπö⁶óβ⁵eH⁸βHαωγöóζd⁸ólH⁸ηö⁶eα⁸óHóβdHζeδeζ⁰ιη⁸γβdHóHöζ⁸θ⁸öólHdeθeζα⁸βóβθHγ⁰H
⁸β₁ιζωiVH1996THa6THZccU[YY 12

184 sαδóöθHγ⁰Hsβ⁰lóααóθ⁸γβHóβdHsββóθeHsααιβ⁸θωH}eηδγβηeH⁸βHyôeη⁸θωHwed⁸óθedHn⁸óôeθeηVH2015TH[UZ_ 1

183 l⁸γö⁶eα⁸öólHóβdHz⁶ωη⁸γlγ⁵⁸öólHzζγöeηηeηH⁸βHlζó⁸βHpιβöθ⁸γβHóβdHnζι⁵Hköθ⁸γβηVH2004TH[U[[ 1

182 S⁸⁵βól⁸β⁵Hzóθ⁶λóωηHwed⁸óθ⁸β⁵Hklöγ⁶γlHo⁰⁰eöθηVH2011THbaUYZ6 49

181 sβθeζαed⁸óζωHη⁸⁵βól⁸β⁵He⁰⁰eöθγζηHöγιδl⁸β⁵Hθ⁶eHlUöellHζeöeδθγζHθγHθ⁶eHβιöleιηVH2000THZ]_THaaUY[] 24

180 zζγθe⁸βHu⁸βóηeHmHóβdHsθηHsβθeζóöθ⁸γβηHλ⁸θ⁶Hyθ⁶eζHSeζ⁸βeU’⁶ζeγβ⁸βeHu⁸βóηeηVH1997THZ]aUZ6Z 3

179 zlóθeleθHqHzζγθe⁸βηHóβdHkdeβωlωlHóβdHqιóβωlωlHmωölóηeηVH1997THYbYUZYb 6

178 mζγηηUθól−HôeθλeeβHöólαγdιl⁸βHóβdHδζγθe⁸βH−⁸βóηeHmVH1997THYZaUY_X 2

177 oβdγθ⁶el⁸βHóβdHmólö⁸ιαHS⁸⁵βól⁸β⁵VH1998THY[YUY]6 3

176 }γleHγ⁰Hz⁶γηδ⁶γl⁸δóηeηTHzζγθe⁸βHu⁸βóηeηHóβdHmólö⁸ιαH⁸βHpö˛µ}sUsβdιöedHSeöζeθ⁸γβVH1997TH__Ua[ 4

175 meζóα⁸deTHóHwed⁸óθγζHγ⁰Hmωθγη⁸βeHkζóô⁸βγη⁸deHsβdιöedHkδγδθγη⁸ηVH1997THaaUcX 1

174 sβθζγdιöθ⁸γβHóβdHyκeζκ⁸eλHγ⁰Hklθeζóθ⁸γβηH⁸βHmellHS⁸⁵βól⁸β⁵VH2010TH]]aU]aY 2
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173 r⁸ηθγζ⁸öólHyκeζκ⁸eλVH2010THYX[[UYX[_ 1

172 r⁸ηθγζ⁸öólHyκeζκ⁸eλdHzζγθe⁸βHu⁸βóηeHmTHz⁶γζôγlHoηθeζTHóβdHv⁸δ⁸dHwed⁸óθγζηVH2003THYYcUYZY 1

171 m⁶eαγ−⁸βeH}eöeδθγζHS⁸⁵βólH’ζóβηdιöθ⁸γβVH2002THccUYYa 1

170 SlγλUô⁸βd⁸β⁵H⁸β⁶⁸ô⁸θ⁸γβHγ⁰HxknSH⁵lωöγ⁶ωdζγlóηeHôωHóζóô⁸βγHóβólγ⁵ιeηHγ⁰HôeθóUxknVVHJournaloofo
BiologicaloChemistryTH1992THZ6aTHc6X6Uc6YY 5.4 43

169
póöθγζηHdeθeζα⁸β⁸β⁵Hθ⁶eHηδeö⁸⁰⁸ö⁸θωHγ⁰Hη⁸⁵βólHθζóβηdιöθ⁸γβHôωH⁵ιóβ⁸βeHβιöleγθ⁸deUô⁸βd⁸β⁵H
δζγθe⁸βUöγιδledHζeöeδθγζηVHssVHzζe⁰eζeβθ⁸ólHöγιδl⁸β⁵Hγ⁰Hθ⁶eHólδ⁶óHZmUódζeβeζ⁵⁸öHζeöeδθγζHθγHθ⁶eH
⁵ιóβ⁸βeHβιöleγθ⁸deUô⁸βd⁸β⁵Hδζγθe⁸βTHqγVVHJournaloofoBiologicaloChemistryTH1992THZ6aTHcb_ZUcb_a

5.4 30

168 o⁸öγηóδeβθóeβγ⁸öHóö⁸dHóβdHdγöγηó⁶eπóeβγ⁸öHóö⁸dHαγdιlóθeHwkzH−⁸βóηeHPo}uYWo}uZQHη⁸⁵βól⁸β⁵H⁸βH
⁶ιαóβH’HöellηVH2001TH]ZTHZXY_UZXZX 57
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108 kβθ⁸öóβöeζHóβdHm⁶γleηθeζγlUHvγλeζ⁸β⁵Hköθ⁸κ⁸θ⁸eηHγ⁰H’γöγθζ⁸eβγlηVH2000TH 2

107 mγιldHθ⁶eHkβθ⁸δζγl⁸⁰eζóθ⁸κeHo⁰⁰eöθHγ⁰Hwelóθγβ⁸βHleHoπeζθedH—⁸óHθ⁶eHsβθeζóöθ⁸γβHγ⁰Hwelóθγβ⁸βHλ⁸θ⁶H
mólαγdιl⁸βHóβdHzζγθe⁸βHu⁸βóηeHmiVH2001TH]_6U]6Z

106 kHθóleHγ⁰Hδζγθe⁸βH−⁸βóηeHmHóβdHαeαôζóβeHl⁸δ⁸dHη⁸⁵βól⁸β⁵VH2001TH[UY[

105 ’⁶eH}e⁵ιlóθ⁸γβHγ⁰Hoβzωαóθ⁸öHköθ⁸κ⁸θωHóβdHweθóôγl⁸ηαVH2001TH_[_U_ba

104 —óηöιlóζHmγαδl⁸öóθ⁸γβηH⁸βHn⁸óôeθeηVH2001TH

103 vγβ⁵Uö⁶ó⁸βHδγlωιβηóθιζóθedH⁰óθθωHóö⁸dηVH2002THY[_UYa]

102 m⁶γl⁸βeζ⁵⁸öHαιηöóζ⁸β⁸öHζeöeδθγζηHóηHθóζ⁵eθηH⁰γζHβeιζγθγπ⁸ö⁸θωVH2002THabUc[

(2002-2006)
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101 mellHkd⁶eη⁸γβâ��neδeβdeβθHS⁸⁵βól⁸β⁵Hzóθ⁶λóωηHγβHl⁸γαóθeζ⁸ólηHSιζ⁰óöeηVH2002TH

100 sβ⁶⁸ô⁸θ⁸γβHôωH⁶eδóζ⁸βHγ⁰Hδζγθe⁸βH−⁸βóηeHmHóöθ⁸κóθ⁸γβHóβdH⁶ωdζγπωlHζód⁸öólH⁵eβeζóθ⁸γβH⁸βHδιζγαωö⁸βH
óα⁸βγβιöleγη⁸deHθζeóθedH⁸ηγlóθedHζóθH⁶eδóθγöωθeηVH2003TH[Uc

99 zζγθe⁸βHu⁸βóηeHmHzζγθe⁸βHsβθeζóöθ⁸γβηVH2003TH[bcU[c_

98 l⁸γlγ⁵⁸öólHköθ⁸κ⁸θ⁸eηHγ⁰Hθ⁶eHz⁶γηδ⁶γ⁸βγη⁸θ⁸deHneζ⁸κóθ⁸κeηTHθ⁶eHqlωöeζγδ⁶γηδ⁶γ⁸βγη⁸θγlηVH2003TH[cU]c

97 zζγdιöθ⁸γβHγ⁰Hzζγθe⁸βHu⁸βóηeHmU˛·HôωHθ⁶eHlóöιlγκ⁸ζιηâ��sβηeöθHmellHSωηθeαH⁸βHSeζιαUSιδδleαeβθedH
óβdHSeζιαUpζeeHwed⁸óVH2003THc_THYb_UYba

96 zζγθe⁸βHu⁸βóηeHmdH}elóω⁸β⁵HS⁸⁵βólηH⁰ζγαHv⁸δ⁸dHrωdζγlωη⁸ηHθγHzζγθe⁸βHz⁶γηδ⁶γζωlóθ⁸γβVH2003THYbaUYcZ

95 zζγθe⁸βHu⁸βóηeHmdH}elóω⁸β⁵HS⁸⁵βólηH⁰ζγαHv⁸δ⁸dHrωdζγlωη⁸ηHθγHzζγθe⁸βHz⁶γηδ⁶γζωlóθ⁸γβVH2003TH__YU__6

94 wγd⁸⁰⁸öóθ⁸γβUSδeö⁸⁰⁸öHzζγθeγα⁸öHSθζóθe⁵ωH⁰γζHsdeβθ⁸⁰⁸öóθ⁸γβHγ⁰HqlωöγηωlUz⁶γηδ⁶óθ⁸dωl⁸βγη⁸θγlH
kβö⁶γζedHweαôζóβeHzζγθe⁸βηVHPrinciplesoandoPracticeTH2004TH6aUac

93 sβ⁶⁸ô⁸θ⁸β⁵Hθ⁶eHz⁶γηδ⁶γ⁸βγη⁸θ⁸deH[Uu⁸βóηeWk−θWwóααól⁸óβH’óζ⁵eθHγ⁰H}óδóαωö⁸βHzóθ⁶λóωVH2007THaaUc6

92 }γleHγ⁰Hrωδeζ⁵lωöeα⁸óHóβdH}edγπUsβdιöedHS⁸⁵βól⁸β⁵H⁸βH—óηöιlóζHmγαδl⁸öóθ⁸γβηHγ⁰Hn⁸óôeθeηVH2008THYaaUYcZ 2

91 ml⁸β⁸öólH’ζ⁸ólηH⁸βHzζγθe⁸βHu⁸βóηeHmU˛†Hsβ⁶⁸ô⁸θ⁸γβH⁸βHn⁸óôeθ⁸öH}eθ⁸βγδóθ⁶ωVH2008TH]Z[U][]

90 kllγηθeζ⁸öH}e⁵ιlóθ⁸γβHôωHweαôζóβeUô⁸βd⁸β⁵Hnγαó⁸βηVH]Z[

89 kθωδ⁸öólHzumηTHxpU˛”lTHóβdHsβ⁰lóααóθ⁸γβVH2010THZZ[UZ]]

88 kθωδ⁸öólHzumηHóηH’óζ⁵eθηH⁰γζHmóβöeζH’⁶eζóδωVH2010TH]__U]b]

87 zζγθe⁸βHu⁸βóηeHmHóβdHvιβ⁵HmóβöeζVH2010TH[acU[cc

86 ’⁶eHzζγθe⁸βHu⁸βóηeHmHpóα⁸lωdHueωH}e⁵ιlóθγζηHlζ⁸d⁵⁸β⁵HS⁸⁵βól⁸β⁵Hzóθ⁶λóωηH⁸βHS−⁸βHóβdH’ιαγζH
oδ⁸θ⁶el⁸óVH2011THYaYUYcb

85 UHqeβeâ��oβκ⁸ζγβαeβθHsβθeζóöθ⁸γβHóβdHSι⁸ö⁸dólHle⁶óκ⁸γζVH2012THZZZUZ[c

84 z⁶γηδ⁶γl⁸δóηeηHγ⁰Hkηδeζ⁵⁸llιηH⁰ια⁸⁵óθιηVHa_Ub6
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83 pιβöθ⁸γβólHóβdHSθζιöθιζólHmγβηθ⁸θιeβθηHγ⁰HxeιζγβólHmóZSHm⁶óββelHwγdιlóθ⁸γβHôωH
xeιζγθζóβηα⁸θθeζηVH1996THZ[U]X 0

82 mólö⁸ιαHrγαeγηθóη⁸ηTHx⁸αγd⁸δ⁸βeTHóβdHSθζγ−eVH1997TH6aUcc 1

81 }eöeδθγζH}e⁵ιlóθ⁸γβHγ⁰Hz⁶γηδ⁶γl⁸δóηeηHmHóβdHnVH1997THYcaUZXc

80 zζγθe⁸βH−⁸βóηeηHóβdHαιlθ⁸dζι⁵Hζeη⁸ηθóβöeVH1998THZX[UZZ]

79 ’⁶eHιηeHγ⁰H⁵eβeθ⁸öóllωHeβ⁵⁸βeeζedHöellηH⁸βHdζι⁵Hd⁸ηöγκeζωVHGeneticoEngineeringTH1998THZXTHZ]cU66

78 S⁸⁵βól⁸β⁵HmγαδγβeβθηHóβdHzóθ⁶λóωηVH1998TH]YUc_

77 köθ⁸κ⁸θ⁸eηHγ⁰Hzζγθe⁸βHu⁸βóηeHmH⁸βHθ⁶eHu⁸βdl⁸β⁵HwγdelHγ⁰Hoδ⁸leδηωVHAdvancesoinoBehavioraloBiologyTH
1998THZ__UZ6_

76 l⁸leHóö⁸dηTHöellHδζγl⁸⁰eζóθ⁸γβHóβdHδζγθe⁸βHδ⁶γηδ⁶γζωlóθ⁸γβVH1998THYYaUYZb

75 weθ⁶γdγlγ⁵ωH⁰γζHθ⁶eHSθιdωHγ⁰Hweθóôγl⁸ηαdHmellιlóζHóβdHwγleöιlóζH’eö⁶β⁸ειeηVH1998TH]YUab

74 S⁸⁵βólηH⁸β⁸θ⁸óθedHôωHθ⁶eH⁶⁸⁵⁶Hó⁰⁰⁸β⁸θωHpö}H⁰γζHs⁵oVH1998THb[Uc[ 1

73 wγle−ιlóζeHqζιβdló⁵eβHdeζHreζz⁸βηι⁰⁰⁸z⁸eβzVH1998THY]aUZZY 0

72 }γleHγ⁰Hzιζ⁸βγöeδθγζηH⁸βHθ⁶eH}e⁵ιlóθ⁸γβHγ⁰Hvιβ⁵HSιζ⁰óöθóβθHSeöζeθ⁸γβVH1998THZcYU[Yb 1

71 sβκγlκeαeβθHγ⁰HöUkôlH’ωζγη⁸βeHu⁸βóηeH⁸βHkδγδθγθ⁸öH}eηδγβηeHθγHkβθ⁸öóβöeζHk⁵eβθηVH1999THbaUcb

70 z⁶γηδ⁶γl⁸δóηeHnHóβdHsθηH}γleH⁸βHwóηθHmellηVH1999THZXaUZZ6

69 köθ⁸κóθ⁸γβHγ⁰Hθ⁶eHrιαóβHsααιβγde⁰⁸ö⁸eβöωH—⁸ζιηUYHvγβ⁵H’eζα⁸βólH}eδeóθHôωH}eηδ⁸ζóθγζωHlιζηθH
yπ⁸dóβθηHγ⁰Hxeιθζγδ⁶⁸lηVHBloodTH1999THc[TH[_XU[_6 2.2

68 zζγθe⁸βHu⁸βóηeHmHóβdHoóζlωHwóηθHmellHS⁸⁵βólηVH1999THY_ZUYaX

67 }γleHγ⁰Hmγζθ⁸ηγlHóβdHne⁶ωdζγeδ⁸óβdζγηθeζγβeHγβH}kmuYWzumHS⁸⁵βóll⁸β⁵HóβdHmγβηeειeβöeηH⁸βH
sααιβγηeβeηöeβöeVH2019THYUZb

66 }γleHγ⁰Hmγζθ⁸ηγlHóβdHne⁶ωdζγeδ⁸óβdζγηθeζγβeHγβH}kmuYWzumHS⁸⁵βóll⁸β⁵HóβdHmγβηeειeβöeηH⁸βH
sααιβγηeβeηöeβöeVH2019THY_Y_UY_]Z
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65 ’⁶eH}γleHγ⁰HmellHzγlóζ⁸θωH}e⁵ιlóθγζHózumH⁸βHró⁸ζHpγll⁸öleHSθeαHmellHwó⁸βθeβóβöeHóβdH γιβdHreól⁸β⁵VH
NihonoIkaoDaigakuoIgakkaioZasshiTH2020THY6THY[XUY[a 0

64 sβκγlκeαeβθHγ⁰H˛†Hsηγ⁰γζαHγ⁰HzumH⁸βHzkmkzU⁸βdιöedHn⁸⁰⁰eζeβθ⁸óθ⁸γβHγ⁰HxeιζólHSθeαHmellηH⁸βθγH
kηθζγöωθeηVH2007THYZYUY[]

63 ’Uvωαδ⁶γöωθeηdHwóθιζeHzγlωölγβólHóβdHkβθ⁸⁵eβUSδeö⁸⁰⁸öHmellHmιlθιζeVH2002TH]_UYXX

62 ’⁶eHô⁸γlγ⁵ωHγ⁰Hô⁸δγlóζHd⁸ηγζdeζVH2000THZbYU[Y]

61 vγλUneβ⁸ηθωHv⁸δγδζγθe⁸βHóβdHqlγαeζιlγηöleζγη⁸ηVH2005TH]_U6X

60 sβθζóöellιlóζHS⁸⁵βól⁸β⁵H’⁶ζγι⁵⁶Hzζγθe⁸βHu⁸βóηeηH⁸βHmóζd⁸óöHweö⁶óβγθζóβηdιöθ⁸γβVH2007THYZXUY[[

59 ’⁶eH}γleHγ⁰Hzζγθe⁸βHu⁸βóηeHmH⁸βHn⁸óôeθ⁸öH}eθ⁸βólH—óηöιlóζHkôβγζαól⁸θ⁸eηVH2008THYbaUZXZ

58 zζγθe⁸βH−⁸βóηeHmU˛†UdeδeβdeβθHö⁶óβ⁵eηH⁸βHθ⁶eH⁵lιöγηeHαeθóôγl⁸ηαHγ⁰HôγβeHαóζζγλHηθζγαólHöellηHγ⁰H
ö⁶ζγβ⁸öHlωαδ⁶γöωθ⁸öHleι−eα⁸óVHStemoCellsTH2021TH[cTHbYcUb[X 5.8 0

57 kδδl⁸öóθ⁸γβHγ⁰Hv⁸δ⁸dγα⁸öηH⁰γζHkηηeηη⁸β⁵H’⁸ηηιeHv⁸δ⁸dHzζγ⁰⁸leηHγ⁰Hzóθ⁸eβθηH ⁸θ⁶HSειóαγιηHmellH
móζö⁸βγαóVHTechnologyoinoCanceroResearchoandoTreatmentTH2021THZXTHY_[[X[[bZYYX]ccX[ 2.7 1

56 ’⁶eHζedιβdóβöωHóβdHd⁸κeζη⁸θωHôeθλeeβHθλγHβγκelHzumH⁸ηγθωδeηHθ⁶óθHζe⁵ιlóθeHleóζβ⁸β⁵H⁸βHVVH
ProceedingsoofotheoNationaloAcademyoofoSciencesoofotheoUnitedoStatesoofoAmericaTH2022THYYcTH 11.5 0

55 meζSYHôιθHxγθHmeζS_HqeβeHS⁸leβö⁸β⁵THsαδζγκeηHsβηιl⁸βHSeβη⁸θ⁸κ⁸θωHóβdHqlιöγηeH–δθó−eH⁸βHS−eleθólH
wιηöleVVHCellsTH2022THYYTH 7.9 2

54 ’}zm[Hm⁶óββelHköθ⁸κ⁸θωHóβdH—⁸óô⁸l⁸θωHγ⁰Hzιζ−⁸β₁eHxeιζγβηHöóβHôeH}e⁵ιlóθedHôωHóHvγöólHS⁸⁵βólγηγαeVVH
FrontiersoinoMolecularoBiosciencesTH2022THcTHbYb6bZ 5.6

53 zζγ⁵ζóααedHoπeζö⁸ηeHkθθeβιóθeηHpóα⁸l⁸ólHrωδeζθζγδ⁶⁸öHmóζd⁸γαωγδóθ⁶ωH⁸βH’ζóβη⁵eβ⁸öHoZZuHw⁸öeH
sβ⁶⁸ô⁸θ⁸γβHγ⁰HzumU˛–Wxpk’Hzóθ⁶λóωVVHFrontiersoinoCardiovascularoMedicineTH2022THcTHbXbY6[ 5.4 1

52 zζγθe⁸βHu⁸βóηeHmH˛–HóβdH˛†HöγαδeβηóθeH⁰γζHeóö⁶Hγθ⁶eζHθγHδζγαγθeHηθeαHöellH⁰óöθγζUαed⁸óθedHus’H
δ⁶γηδ⁶γζωlóθ⁸γβTHαóηθHöellHκ⁸óô⁸l⁸θωHóβdHδζγl⁸⁰eζóθ⁸γβVVHFASEBoJournalTH2022TH[6THeZZZa[ 0.9 0

51 sβθóöθHα⁸θγö⁶γβdζ⁸ólHηιôηθζóθeHe⁰⁰lιπH⁸ηHeηηeβθ⁸ólHθγHδζeκeβθHθιôιlóζH⁸β₁ιζωH⁸βHóHηeπUdeδeβdeβθH
αóββeζVVHJCIoInsightTH2022TH 9.9

50 kβólωη⁸ηHγ⁰Hô⁸βd⁸β⁵HαγdeHγ⁰Hκ⁸ôηóβ⁸βHkHλ⁸θ⁶Hδζγθe⁸βH−⁸βóηeHmHmYHdγαó⁸βηdHkβHeπδeζ⁸αeβθólHóβdH
αγleöιlóζHdωβóα⁸öηHη⁸αιlóθ⁸γβHηθιdωVHJournaloofoMolecularoStructureTH2022THYZ6XTHY[Zb66 3.4

49 sαó⁵eíYV’spVH2019TH

48 sαó⁵eíYXV’spVH2019TH
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47 sαó⁵eíZV’spVH2019TH

46 sαó⁵eí[V’spVH2019TH

45 sαó⁵eí]V’spVH2019TH

44 sαó⁵eí_V’spVH2019TH

43 sαó⁵eí6V’spVH2019TH

42 sαó⁵eíaV’spVH2019TH

41 sαó⁵eíbV’spVH2019TH

40 sαó⁵eícV’spVH2019TH

39 ’óôleíYVπlηπVH2019TH

38 nóθóíS⁶eeθíYVznpVH2020TH

37 nóθóíS⁶eeθíYVznpVH2020TH

36 ’⁶eHkβθ⁸γπ⁸dóβθHzζγδeζθ⁸eηHγ⁰Hwιη⁶ζγγαHzγlωηóöö⁶óζ⁸deηHöóβHzγθeβθ⁸óllωHw⁸θ⁸⁵óθeHyπ⁸dóθ⁸κeHSθζeηηTH
leθóUmellHnωη⁰ιβöθ⁸γβHóβdHsβηιl⁸βH}eη⁸ηθóβöeVHFrontiersoinoPharmacologyTH2022THY[TH 5.6 1

35 n⁸óöωl⁵lωöeζγlTHzumHóβdHwkzuHη⁸⁵βól⁸β⁵H⁸β⁸θ⁸óθeHθιôeλγζαHαeθóαγζδ⁶γη⁸ηH⁸βHζeηδγβηeHθγHôóöθeζ⁸óVVH
DevelopmentaloBiologyTH2022TH]baTHccUcc 3.1 0

34 zζγθe⁸βHu⁸βóηeHmHζe⁵ιlóθ⁸γβHγ⁰H⁸γβHö⁶óββelηdHθ⁶eH⁸βκγlκeαeβθHγ⁰HzszVVHJournaloofoBiologicaloChemistryTH
2022THYXZX[_ 5.4 5

33 ksHóβdHöγαδιθóθ⁸γβólHö⁶eα⁸ηθζωUóööeleζóθedHdeκelγδαeβθHγ⁰HóβHólγθó−eθólHóβólγ⁵ιeHλ⁸θ⁶H
öγβκeβθ⁸γβólHzumHηeleöθ⁸κ⁸θωVHChemicaloCommunicationsTH 5.8 2

32 δ66S⁶öH⁸βHmóζd⁸γκóηöιlóζHzóθ⁶γlγ⁵ωVHCellsTH2022THYYTHYb__ 7.9 1

31 yπ⁸dóθ⁸κeHηθζeηηH⁸βHαeθóôγl⁸öHd⁸ηeóηeηdHöιζζeβθHηöeβóζ⁸γHóβdHθ⁶eζóδeιθ⁸öHζeleκóβöeVHMolecularoando
CellularoBiochemistryTH 4.2 0

30 zζγθe⁸βHu⁸βóηeHmH}e⁵ιlóθeηHoπδζeηη⁸γβHóβdHpιβöθ⁸γβHγ⁰Hθ⁶eHmóκ[VZH’U’ωδeHmóZSHm⁶óββelHdιζ⁸β⁵H
wóθιζóθ⁸γβHγ⁰HxeγβóθólH}óθHmóζd⁸γαωγöωθeVHMembranesTH2022THYZTH6b6 3.8 0

(2022-2019)
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29 n⁸eθóζωHoβeζ⁵ωHsβθó−eHóβdHzζeηeβöeHγ⁰HkôeζζóβθHmζωδθHpγö⁸HóζeHkηηγö⁸óθedHλ⁸θ⁶Hz⁶γηδ⁶γl⁸δ⁸dTH
zιζ⁸βeTHóβdH’óιζ⁸βeHweθóôγl⁸θeHkôιβdóβöeηH⁸βHm_alvW6xHwγιηeHmγlγβVHZZXXYbX

28 xιöleγηγαeHζeαγdel⁸β⁵HóβdHdeóöeθωlóθ⁸γβHöγαδleπHóβdHwln[H⁸β⁰lιeβöeHαγιηeHeαôζωγβ⁸öHηθeαH
öellHβóˆflκeHδlιζ⁸δγθeβöωHιβdeζH⁸β⁶⁸ô⁸θ⁸γβHγ⁰Hδζγθe⁸βH−⁸βóηeHmVH2022THbTH 0

27 zζγô⁸β⁵Hλeó−Hl⁸δ⁸dUl⁸δ⁸dHô⁸βd⁸β⁵Hdγαó⁸βH⁸βθeζóöθ⁸γβηHλ⁸θ⁶HóHαeö⁶óβ⁸öóllωHθζóβηdιöedH
⁸ααιβγηγζôeβθHóηηóωHPwo’}sSQVH

26 sdeβθ⁸⁰⁸öóθ⁸γβHγ⁰Hlωηγδ⁶γηδ⁶óθ⁸d⁸öHóö⁸dH⁸βHηeζιαHóηHóH⁰óöθγζHθ⁶óθHδζγαγθeηHeδ⁸θ⁶el⁸ólHóδ⁸öólH
₁ιβöθ⁸γβólHöγαδleπHγζ⁵óβ⁸zóθ⁸γβVH2022THZcbTHYXZ]Z6 0

25 kHη⁸αδl⁸⁰⁸edHóβólγ⁵Hγ⁰Hdeôζγαγóδlωη⁸óθγπ⁸βHlóö−⁸β⁵Hθ⁶eHlUζ⁸β⁵Hγ⁰Hηδ⁸ζγ−eθólHαγ⁸eθωHζeθó⁸βηHδζγθe⁸βH
−⁸βóηeHmUô⁸βd⁸β⁵HóβdHóβθ⁸δζγl⁸⁰eζóθ⁸κeHóöθ⁸κ⁸θ⁸eηVH2022THa[THYY6cbb 0

24 wιθóθ⁸γβηH⁸βHδζγθe⁸βH−⁸βóηeHm˛‡HδζγαγθeHηδ⁸βγöeζeôellóζHóθóπ⁸óHθωδeHY]HôωH⁸αδó⁸ζ⁸β⁵H−⁸βóηeH
óιθγ⁸β⁶⁸ô⁸θ⁸γβVH2022THY_TH 0

23 v⁸δ⁸dU⁸βdeδeβdeβθHóöθ⁸κóθ⁸γβHγ⁰HóHαιηöleUηδeö⁸⁰⁸öHzum˛–Hηδl⁸ö⁸β⁵Hκóζ⁸óβθVH2022TH[Z[THrbZ_Urb[Z 0

22 kHSωβγδη⁸ηHγ⁰Hθ⁶eHkηηγö⁸óθ⁸γβηHγ⁰Hyπ⁸dóθ⁸κeHSθζeηηTH}ySTHóβdHkβθ⁸γπ⁸dóβθηHλ⁸θ⁶Hn⁸óôeθeηHwell⁸θιηVH
2022THYYTHZXX[ 1

21 n⁸ηöζeθeHlγöól⁸zóθ⁸γβHγ⁰Hδ⁶γηδ⁶γl⁸δóηeHm˛†[HóβdHd⁸óöωl⁵lωöeζγlH−⁸βóηeH˛„Hólγβ⁵Hθ⁶eHζeβólHδζγπ⁸αólH
θιôιleηHγ⁰HβγζαólHζóθH−⁸dβeωHóβdH⁵eβθóα⁸ö⁸βU⁸βdιöedHö⁶óβ⁵eηH⁸βHθ⁶e⁸ζHeπδζeηη⁸γβVH 0

20 n⁸⁰⁰eζeβθHzζγθe⁸βHu⁸βóηeHmHsηγeβzωαeηH}e⁵ιlóθeHsvUZH}eöeδθγζHoπδζeηη⁸γβHγζHsvUZHSωβθ⁶eη⁸ηH⁸βH
rιαóβHvωαδ⁶γöωθeηHSθ⁸αιlóθedHκ⁸óHθ⁶eH’m}VH1998THY6XTHZZXaUZZY] 12

19 z⁶γζôγlHoηθeζηHsβdιöeHn⁸⁰⁰eζeβθ⁸óθ⁸γβHγ⁰HrιαóβHmn[]SHreαγδγ⁸eθ⁸öHzζγ⁵eβ⁸θγζηHθγHneβdζ⁸θ⁸öHmellηdH
oκ⁸deβöeH⁰γζHzζγθe⁸βHu⁸βóηeHmUwed⁸óθedHS⁸⁵βól⁸β⁵VH1998THY6XTH[6bcU[6ca 11

18 {ιeζöeθ⁸βHSeβη⁸θ⁸zeηH}lvUZr[HmellηHθγHzγlωôóη⁸öHwóηθHmellHSeöζeθó⁵γ⁵ιeηH’⁶ζγι⁵⁶HsβöζeóηedH
oπδζeηη⁸γβHγ⁰Hq⁸Hq’zUl⁸βd⁸β⁵Hzζγθe⁸βηHv⁸β−edHθγHóHz⁶γηδ⁶γl⁸δóηeHmHS⁸⁵βól⁸β⁵Hzóθ⁶λóωVH1998THY6XTH_Y[6U_Y]] 7

17
kβθ⁸ηeβηeHyl⁸⁵γβιöleγθ⁸deηH’óζ⁵eθ⁸β⁵Hzζγθe⁸βHu⁸βóηeHmU˛–THU˛†sTHγζHU˛·HlιθHxγθHU˛•Hsβ⁶⁸ô⁸θH
v⁸δγδγlωηóöö⁶óζ⁸deUsβdιöedHx⁸θζ⁸öHyπ⁸deHSωβθ⁶óηeHoπδζeηη⁸γβH⁸βH}k HZ6]VaHwóöζγδ⁶ó⁵eηdH
sβκγlκeαeβθHγ⁰HóHxιöleóζHpóöθγζH˛”lUneδeβdeβθHweö⁶óβ⁸ηαVH1998THY6YTH6ZX6U6ZY]

19

16 oκ⁸deβöeH⁰γζHn⁸ηθ⁸βöθHsβθζóöellιlóζHS⁸⁵βól⁸β⁵Hzóθ⁶λóωηH⁸βHmn[]SHzζγ⁵eβ⁸θγζHθγHneβdζ⁸θ⁸öHmellH
n⁸⁰⁰eζeβθ⁸óθ⁸γβH⁰ζγαHóHrιαóβHmellHv⁸βeHwγdelVH1999THY6ZTH[Z[aU[Z]b 17

15 zζγθe⁸βHu⁸βóηeHmHköθ⁸κóθ⁸γβHsβ⁶⁸ô⁸θηH’ωζγη⁸βeHz⁶γηδ⁶γζωlóθ⁸γβHγ⁰HmôlHóβdHsθηH}eöζι⁸θαeβθHγ⁰HSζöH
rγαγlγ⁵ωHZHnγαó⁸βUmγβθó⁸β⁸β⁵Hzζγθe⁸βηVH1999THY6ZTHaXc_UaYXY 6

14 kHne⁰eöθ⁸κeHzζγθe⁸βHu⁸βóηeHmHkβö⁶γζ⁸β⁵HSωηθeαH–βdeζlω⁸β⁵Hk⁵eUkηηγö⁸óθedHsαδó⁸ζαeβθH⁸βH’xpU˛–H
zζγdιöθ⁸γβH⁸βH}óθHwóöζγδ⁶ó⁵eηVH1999THY6[TH[]6bU[]a[ 16

13 mωθγηγl⁸öHz⁶γηδ⁶γl⁸δóηeHkZUwed⁸óθedH}e⁵ιlóθ⁸γβHγ⁰Hz⁶γηδ⁶γl⁸δóηeHnZH⁸βHveι−γöωθeHmellHv⁸βeηVH
1999THY6[TH_]6ZU_]aX 10

12 z⁶γηδ⁶γζωlóθ⁸γβHγ⁰Hθ⁶eHsβκóζ⁸óβθHm⁶ó⁸βHôωHzζγθe⁸βHu⁸βóηeHmH}e⁵ιlóθeηHwrmHmlóηηHssH’ζó⁰⁰⁸ö−⁸β⁵HθγH
kβθ⁸⁵eβUzζγöeηη⁸β⁵HmγαδóζθαeβθηVH1999THY6[TH_][_U_]][ 9
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11 ’⁶eHe⁰⁰eöθHγ⁰HδólαHγ⁸lUdeζ⁸κedHθγöγθζ⁸eβγlUζ⁸ö⁶H⁰ζóöθ⁸γβH⁸βHδζeηeζκ⁸β⁵HβγζαólHζeθ⁸βólHκóηöιlóζH
d⁸óαeθeζH⁸βHηθζeδθγzγθγö⁸βU⁸βdιöedHd⁸óôeθ⁸öHζóθηVH 0

10 –βθóβ⁵l⁸β⁵Hθ⁶eH}γleHγ⁰H’}owZH⁸βHmγβ₁ι⁵óθ⁸γβHλ⁸θ⁶Hw⁸öζγ⁵l⁸óH⁸βHxeιζγβólHnωη⁰ιβöθ⁸γβdHkHrωδγθ⁶eη⁸ηH
γβHóHxγκelHzóθ⁶λóωH⁸βHθ⁶eHzóθ⁶γδ⁶ωη⁸γlγ⁵ωHγ⁰Hklz⁶e⁸αeζâ��ηHn⁸ηeóηeVH2023THYUY_ 0

9 Sωβθ⁶eη⁸ηHγ⁰HSθeζeγ⁸ηγαeζ⁸öHS⁸αδl⁸⁰⁸edHkβólγ⁵ηHγ⁰Hklγθó−eθólηHθγλóζdHθ⁶eHolιö⁸dóθ⁸γβHγ⁰Hθ⁶eH
SθζιöθιζólH}eει⁸ζeαeβθηHγ⁰Hzζγθe⁸βHu⁸βóηeHmHsηγzωαeUSeleöθ⁸κeHl⁸βd⁸β⁵VH2023THZ_THbX_UbXc 0

8 sβηeζθ⁸γβHneδθ⁶HwγdιlóθeηHzζγθe⁸βHu⁸βóηeHmU˛·UmYôHnγαó⁸βHsβθeζóöθ⁸γβηHλ⁸θ⁶HweαôζóβeH
m⁶γleηθeζγlHóηH}eκeóledHôωHwnHS⁸αιlóθ⁸γβηVH2023THZ]TH]_cb 0

7 uóζ⁸αHxódeζHóβdHθ⁶eHιβ⁸⁰⁸öóθ⁸γβHγ⁰HαeαγζωHeζóηιζedHzuw˛¶H⁸β⁶⁸ô⁸θ⁸γβHóβdHζeöγβηγl⁸dóθ⁸γβHôlγö−ódeVH
2023THYc]THYZ]UYZa 0

6 ro}H}eöeδθγζTHmιζζeβθTHóβdHoαeζ⁵⁸β⁵H’⁶eζóδeιθ⁸öH’óζ⁵eθηVH2023THYU[Z 0

5 vXSYc6H⁰γζHweθóηθóθ⁸öH–κeólHwelóβγαóHUH⁰⁸βóllωHηγαeHδζγ⁵ζeηηVH 0

4 –δUζe⁵ιlóθ⁸γβHγ⁰Hzum˛–HóβdH˛·Hdιζ⁸β⁵Hôeóθ⁸β⁵Höóζd⁸γαωγöωθeHd⁸⁰⁰eζeβθ⁸óθ⁸γβHγ⁰HzYcmv6HöellηHλ⁸θ⁶H
ηιδδζeηηedHóδγδθγθ⁸öHöellHδγδιlóθ⁸γβηVH 0

3 S⁸β⁵leUζeη⁸dιeHαιθóθ⁸γβH⁸βHδζγθe⁸βH−⁸βóηeHmHθγ⁵⁵leηHôeθλeeβHöóβöeζHóβdHβeιζγde⁵eβeζóθ⁸γβVH 0

2 róζβeηη⁸β⁵Hml⁸ö−óôleHköωlóθedHqlωöeζγlHzζγôeηHóηHm⁶eα⁸öólH’γγlηH⁰γζH’ζóö−⁸β⁵Hqlωöeζγl⁸δ⁸dH
weθóôγl⁸ηαVH 0

1 Söζeeβ⁸β⁵Hγ⁰HôóζleωH⁵eζαδlóηαH⁰γζHdζγι⁵⁶θHθγleζóβöeHôóηedHγβHζγγθHóζö⁶⁸θeöθιζeTHó⁵ζγβγα⁸öHθζó⁸θηH
óβdH⁸deβθ⁸⁰⁸öóθ⁸γβHγ⁰HβγκelHóllel⁸öHκóζ⁸óβθηHγ⁰Hr—kYVH 0
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