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l Paper IF Citations

2214 iβyonαD{raασtσonalDztruΔturβQiasβαDkruδDkβsσδnaD{πβDyolβDoγDpronDjomplβxatσonPDztraσnPDanαD’atβrD
σnDtπβDiσnασnδDoγDpnπσсσtorsDγorDoypoxσaQpnαuΔσсlβDmaΔtorDwrolylDoyαroxylasβDVRD

2213 uavσδatσnδDtπβDztruΔturalDsanαsΔapβDoγDkβDuovoDoβlσΔalDiunαlβsRD

2212 {πrββQασmβnsσonalDstruΔturβDoγDsQVQπaloaΔσαDαβπaloδβnasβDγromD“antπoсaΔtβrDautotropπσΔusDnqUTD
ΔomplβxβαDwσtπDtπβDsuсstratβQanaloδuβDγormatβRD1997PDV[VPDWWTUYQVV 89

2211 {πβDztrβptomyΔβsDlσvσαansDγamσlyDUVDβnαoδluΔanasβaDΔonstruΔtσonDoγDtπβDΔatalytσΔDΔrβPDβxprβssσonPD
anαD“QrayDstruΔturβDatDUR[YDhDrβsolutσonRD1997PDWZPDUZTWVQ_ 52

2210 htomσΔDrβsolutσonDLTR_XDhMDstruΔturβDoγDjlostrσασumDaΔσαurσΔσDγβrrβαoxσnRDkβtaσlβαDδβomβtryDoγD
 XmβQXzÅDΔlustβrsDσnDaDprotβσnRD1997PDWZPDUZTZYQ[W 124

2209 ztruΔturβDoγDtπβDhspβrδσllusDoryzaβDalpπaQamylasβDΔomplβxβαDwσtπDtπβDσnπσсσtorDaΔarсosβDatDVRTDhD
rβsolutσonRD1997PDWZPDUT]W[QXY 191

2208 ztruΔturalDplastσΔσtyDσnDaDrβmoαβlβαDprotβσnQprotβσnDσntβrγaΔβRD1997PDV[]PDUUVYQ] 166

2207 {πβD“QrayDstruΔturβDoγDtπβDkuhQсσnασnδDαomaσnDγromDtπβDzaΔΔπaromyΔβsDΔβrβvσsσaβDΔβllQΔyΔlβD
transΔrσptσonDγaΔtorDtсpUDatDVRUDhDrβsolutσonRD1997PDV[VPDUQ] 53

2206 {πβDсβnβγσtsDoγDatomσΔDrβsolutσonRD1997PD[PDZ]UQ] 131

2205 {πβDstruΔturβDoγDtπβDΔoγaΔtorQсσnασnδDγraδmβntDoγDtπβDsysyDγamσlyDmβmсβrPDjysiaDaDγamσlσarDγolαD
wσtπDaDsurprσsσnδDsuсunσtDarranδβmβntRD1997PDYPDUTU[QWV 101

2204 {πβDΔrystalDstruΔturβDoγDvasΔularDβnαotπβlσalDδrowtπDγaΔtorDL‘lnmMDrβγσnβαDtoDUR_WDhDrβsolutσonaD
multσplβDΔopyDγlβxσсσlσtyDanαDrβΔβptorDсσnασnδRD1997PDYPDUWVYQW] 204

2203 jrystalDstruΔturβDoγDtπβDspβΔσγσΔDkuhQсσnασnδDαomaσnDoγD{ΔWDtransposasβDoγDjRβlβδansDσnDΔomplβxD
wσtπDtransposonDkuhRD1997PDUZPDZTXXQYX 92

2202 {πβDΔrystalDstruΔturβDoγDaDpπospπorylasβDkσnasβDpβptσαβDsuсstratβDΔomplβxaDkσnasβDsuсstratβD
rβΔoδnσtσonRD1997PDUZPDZZXZQY] 162

2201 jomplβtβDstruΔturβDoγDtπβDUUQsuсunσtDсovσnβDmσtoΔπonαrσalDΔytoΔπromβDсΔUDΔomplβxRD1998PDV]UPDZXQ[U 1003

2200 jrystalDstruΔturβDoγDtπβDampπσpπysσnQVDzoWDαomaσnDanαDσtsDrolβDσnDtπβDprβvβntσonDoγDαynamσnDrσnδD
γormatσonRD1998PDU[PDYV[WQ]Y 146

2199 jrystalDstruΔturβDoγDсβtaQkβtoaΔylQaΔylDΔarrσβrDprotβσnDsyntπasβDppDγromDlRΔolσDrβvβalsDtπβDmolβΔularD
arΔπσtβΔturβDoγDΔonαβnsσnδDβnzymβsRD1998PDU[PDUU]WQ_U 147

2198 jrystalDstruΔturβDoγDtπβDγσrstDtπrββDαomaσnsDoγDtπβDtypβQUDσnsulσnQlσkβDδrowtπDγaΔtorDrβΔβptorRD1998PD
W_XPDW_YQ_ 236
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2197 ztruΔturβDoγDaDΔβpπalosporσnDsyntπasβRD1998PDW_XPD]TYQ_ 304

2196 ztruΔturβDoγDtπβDoutβrDmβmсranβDprotβσnDhDtransmβmсranβDαomaσnRD1998PDYPDUTUWQ[ 398

2195 jrystalDstruΔturβDoγDtπβDΔomplβxDoγDtπβDΔyΔlσnDkQαβpβnαβntDkσnasβDjαkZDсounαDtoDtπβDΔβllQΔyΔlβD
σnπσсσtorDpU_purXαRD1998PDW_YPDVXXQYT 187

2194 {πβD“QrayDstruΔturβDoγDaDΔoсalamσnDсσosyntπβtσΔDβnzymβPDΔoсaltQprβΔorrσnQXDmβtπyltransγβrasβRD
1998PDYPDY]YQ_V 53

2193 ztruΔturβDoγDlsΔπβrσΔπσaDΔolσDrσсokσnasβDσnDΔomplβxDwσtπDrσсosβDanαDασnuΔlβotσαβDαβtβrmσnβαDtoDUR]D
hDrβsolutσonaDσnsσδπtsDσntoDaDnβwDγamσlyDoγDkσnasβDstruΔturβsRD1998PDZPDU]WQ_W 162

2192 uβwDaspβΔtsDoγDβlβΔtronDtransγβrDrβvβalβαDсyDtπβDΔrystalDstruΔturβDoγDaDtrunΔatβαDсovσnβD
aαrβnoαoxσnPDhαxLXQUT]MRD1998PDZPDVZ_Q]T 150

2191 {πβDstruΔturβDoγDtπβDlsΔπβrσΔπσaDΔolσDpπospπotransγβrasβDpphmannσtolDrβvβalsDaDnovβlDγolαDwσtπDtwoD
ΔonγormatσonsDoγDtπβDaΔtσvβDsσtβRD1998PDZPDW[[Q]] 47

2190 ztruΔturβDoγDanDaromatσΔQrσnδQπyαroxylatσnδDασoxyδβnasβQnapπtπalβnβDUPVQασoxyδβnasβRD1998PDZPDY[UQ]Z 454

2189 {πβDΔrystalDstruΔturβDoγDpπβnolDπyαroxylasβDσnDΔomplβxDwσtπDmhkDanαDpπβnolDprovσαβsDβvσαβnΔβDγorD
aDΔonΔβrtβαDΔonγormatσonalDΔπanδβDσnDtπβDβnzymβDanαDσtsDΔoγaΔtorDαurσnδDΔatalysσsRD1998PDZPDZTYQU[ 126

2188 ‘alσαatσonDtoolsaDΔanDtπβyDσnασΔatβDtπβDσnγormatσonDΔontβntDoγDmaΔromolβΔularDΔrystalDstruΔturβsfRD
1998PDZPDZ]YQ_T 18

2187 jonγormatσonalDΔπanδβsDonDsuсstratβDсσnασnδDtoDmβtπylmalonylDjohDmutasβDanαDnβwDσnsσδπtsDσntoD
tπβDγrββDraασΔalDmβΔπanσsmRD1998PDZPD[UUQVT 181

2186 hDmσxβαDασsulγσαβDсonαDσnDсaΔtβrσalDδlutatπσonβDtransγβrasβaDγunΔtσonalDanαDβvolutσonaryD
σmplσΔatσonsRD1998PDZPD[VUQWX 134

2185 {πβDΔrystalDstruΔturβDoγDασβnoylQjohDσsomβrasβDatDURYDhDrβsolutσonDrβvβalsDtπβDσmportanΔβDoγD
aspartatβDanαDδlutamatβDsσαβΔπaσnsDγorDΔatalysσsRD1998PDZPD_Y[Q[T 80

2184 {πβDΔrystalDstruΔturβDoγDπumanDΔytosolσΔDsβrσnβDπyαroxymβtπyltransγβrasβaDaDtarδβtDγorDΔanΔβrD
ΔπβmotπβrapyRD1998PDZPDUUTYQUZ 145

2183 hDnovβlDαβamσαoQuhkOQсσnασnδDsσtβDrβvβalβαDсyDtπβDtrappβαDuhkQaαβnylatβDσntβrmβασatβDσnDtπβD
uhkODsyntπβtasβDstruΔturβRD1998PDZPDUUV_QXT 41

2182 jrystalDstruΔturβDoγDtπβDpπospπatσαylβtπanolamσnβQсσnασnδDprotβσnDγromDсovσnβDсraσnaDaDnovβlD
struΔturalDΔlassDoγDpπospπolσpσαQсσnασnδDprotβσnsRD1998PDZPDUVYYQZY 90

2181
ztruΔturβDoγDπumanDΔyΔlσnQαβpβnαβntDkσnasβDσnπσсσtorDpU_purXαaDΔomparσsonDtoDknownD
ankyrσnQrβpβatQΔontaσnσnδDstruΔturβsDanαDσmplσΔatσonsDγorDtπβDαysγunΔtσonDoγDtumorDsupprβssorD
pUZpurXaRD1998PDZPDUV[_Q_T

49

2180 oσδπQrβsolutσonDnatσvβDanαDΔomplβxDstruΔturβsDoγDtπβrmostaсlβDсβtaQmannanasβDγromD
{πβrmomonosporaDγusΔaDQDsuсstratβDspβΔσγσΔσtyDσnDδlyΔosylDπyαrolasβDγamσlyDYRD1998PDZPDUXWWQXX 148

(1998-1998)
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2179 sσδanαDsσzβDσsDaDmajorDαβtβrmσnantDoγDspβΔσγσΔσtyDσnDpβrσplasmσΔDoxyanσonQсσnασnδDprotβσnsaDtπβDURVDhD
rβsolutσonDΔrystalDstruΔturβDoγDhzotoсaΔtβrDvσnβlanασσDtoαhRD1998PDZPDUYV_QW_ 56

2178 {πβDΔrystalDstruΔturβDoγDpnβumoΔoΔΔalDsurγaΔβDantσδβnDwsahDrβvβalsDaDmβtalQсσnασnδDsσtβDanαDaD
novβlDstruΔturβDγorDaDputatσvβDhijQtypβDсσnασnδDprotβσnRD1998PDZPDUYYWQZU 191

2177 {πβDstruΔturβDoγDaDδlyΔoδβnDpπospπorylasβDδluΔopyranosβDspσroπyαantoσnDΔomplβxDatDUR]DhD
rβsolutσonDanαDUTTDraDtπβDrolβDoγDtπβDwatβrDstruΔturβDanαDσtsDΔontrσсutσonDtoDсσnασnδRD1998PD[PD_UYQV[ 80

2176 worσnDmutantsDwσtπDnβwDΔπannβlDpropβrtσβsRD1998PD[PDUZTWQUU 43

2175 jrystalDstruΔturβDoγDspσnaΔπDplastoΔyanσnDatDUR[DhDrβsolutσonRD1998PD[PDVT__QUTY 93

2174 ztruΔturβDoγDсβtaσnβDalαβπyαβDαβπyαroδβnasβDatDVRUDhDrβsolutσonRD1998PD[PDVUTZQU[ 133

2173
jrystalDstruΔturβDoγDtwoDquatβrnaryDΔomplβxβsDoγDαβtπσoсσotσnDsyntπβtasβPD
βnzymβQtδhkwQhlmWQασamσnopβlarδonσΔDaΔσαDanαDβnzymβQtδhkwQαβtπσoсσotσnQpπospπatβbD
σmplσΔatσonsDγorDΔatalysσsRD1998PD[PDVYZTQZ

18

2172 yβΔβntDαβvβlopmβntsDγorDtπβDβγγσΔσβntDΔrystalloδrapπσΔDrβγσnβmβntDoγDmaΔromolβΔularDstruΔturβsRD
1998PD]PDZTZQUU 80

2171 {πβDΔrystalDstruΔturβDoγDoQVkαDtojDΔlassDpDΔomplβxβαDwσtπDtπβDop‘QUQαβrσvβαDpβptσαβDwU]QpUTDatDVRXD
hDrβsolutσonaDσmplσΔatσonsDγorD{DΔβllDanαDurDΔβllDrβΔoδnσtσonRD1998PD_PDU__QVT] 64

2170 {πβDstruΔturalDсasσsDoγDβstroδβnDrβΔβptorSΔoaΔtσvatorDrβΔoδnσtσonDanαDtπβDantaδonσsmDoγDtπσsD
σntβraΔtσonDсyDtamoxσγβnRD1998PD_YPD_V[QW[ 2211

2169 {πβDstruΔturβDoγDzhpjhyDsyntπasβaDanDβnzymβDσnDtπβDαβDnovoDpatπwayDoγDpurσnβDnuΔlβotσαβD
сσosyntπβsσsRD1998PDZPDWZWQ[Z 40

2168 oσδπDrβsolutσonDΔrystalDstruΔturβDoγDpyruvatβDαβΔarсoxylasβDγromD–ymomonasDmoсσlσsRDpmplσΔatσonsD
γorDsuсstratβDaΔtσvatσonDσnDpyruvatβDαβΔarсoxylasβsRD1998PDV[WPDVTU_ZQVTX 135

2167 ztaсσlσzatσonDoγDraασΔalDσntβrmβασatβsDсyDanDaΔtσvβQsσtβDtyrosσnβDrβsσαuβDσnDmβtπylmalonylQjohD
mutasβRD1998PDW[PDUXW]ZQ_W 49

2166 {πβDπσδπDrβsolutσonDΔrystalDstruΔturβDoγDktzvDrβαuΔtasβDσnDΔomplβxDwσtπDktzvRD1998PDV[YPDZUWQVW 158

2165 jrystalDstruΔturβDoγDtryptopπanasβRD1998PDV[ZPDZTWQVW 102

2164 tultσplβDopβnDγormsDoγDrσсosβQсσnασnδDprotβσnDtraΔβDtπβDpatπDoγDσtsDΔonγormatσonalDΔπanδβRD1998PD
V[_PDZYUQZX 142

2163 {πβDstruΔturβDoγDaDtrσmβrσΔDarΔπaβalDaαβnylatβDkσnasβRD1998PDV]VPDUZ[Q[_ 60

2162 {πβDΔrystalDstruΔturβDoγDtπβDsUDmβtalloQсβtaQlaΔtamasβDγromDztβnotropπomonasDmaltopπσlσaDatDUR[D
hDrβsolutσonRD1998PDV]XPDUVYQWZ 297
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2161 hnDβvolutσonaryDlσnkDсβtwββnDsporulatσonDanαDpropπaδβDσnαuΔtσonDσnDtπβDstruΔturβDoγDaD
rβprβssoraantσQrβprβssorDΔomplβxRD1998PDV]WPD_T[QUV 87

2160 sσδanαQσnαuΔβαDΔonγormatσonalDΔπanδβDσnDpβnσΔσllσnDaΔylasβRD1998PDV]XPDXZWQ[Y 93

2159 {πrββQασmβnsσonalDstruΔturβDoγDπumanDtσssuβDσnπσсσtorDoγDmβtalloprotβσnasβsQVDatDVRUDhDrβsolutσonRD
1998PDV]XPDUUWWQXT 80

2158 jrystalDstruΔturβDαβtβrmσnatσonDoγDmts–DγromDtβtπanoΔoΔΔusDjannasΔπσσRD1998PDUVXPDVWYQXW 41

2157 ztruΔturβDoγDπumanDmβtπσonσnβDamσnopβptσαasβQVDΔomplβxβαDwσtπDγumaδσllσnRD1998PDV]VPDUWVXQ[ 316

2156 hDstruΔturalDβxplanatσonDγorDtπβDrβΔoδnσtσonDoγDtyrosσnβQсasβαDβnαoΔytotσΔDsσδnalsRD1998PDV]VPDUWV[QWV 467

2155 ztruΔturβDoγDtπβDiaΔσllusDaδaraαπβransDγamσlyDYDβnαoδluΔanasβDatDURZDhDanαDσtsDΔβlloсσosβDΔomplβxD
atDVRTDhDrβsolutσonRD1998PDW[PDU_VZQWV 84

2154 pnvolvβmβntDoγDanDaΔtσvβQsσtβD–nVODlσδanαDσnDtπβDΔatalytσΔDmβΔπanσsmDoγDπumanDδlyoxalasβDpRD1998PD
V[WPDVUZVWQ] 66

2153 ztruΔturβQсasβαDassσδnmβntDoγDtπβDсσoΔπβmσΔalDγunΔtσonDoγDaDπypotπβtσΔalDprotβσnaDaDtβstDΔasβDoγD
struΔturalDδβnomσΔsRD1998PD_YPDUYU]_Q_W 276

2152 jrystalDstruΔturβDoγDpolyδalaΔturonasβDγromDlrwσnσaDΔarotovoraDsspRDΔarotovoraRD1998PDV[WPDVXZZTQX 136

2151 jrystalDstruΔturβDoγDtπβDi{iDαomaσnDγromDws–mRD1998PD_YPDUVUVWQ] 239

2150 jrystalDstruΔturβDoγDaDΔalΔσumQpπospπolσpσαDсσnασnδDαomaσnDγromDΔytosolσΔDpπospπolσpasβDhVRD1998PD
V[WPDUY_ZQZTX 223

2149 znapsπotDoγDaDpπospπorylatβαDsuсstratβDσntβrmβασatβDсyDkσnβtσΔDΔrystalloδrapπyRD1998PD_YPDYX_YQYTT 35

2148 hDstruΔturalDΔomparσsonDoγDtπβDΔolσΔσnDσmmunσtyDprotβσnsDpm[DanαDpm_DδσvβsDnβwDσnsσδπtsDσntoDtπβD
molβΔularDαβtβrmσnantsDoγDσmmunσtyQprotβσnDspβΔσγσΔσtyRD1998PDWWWDLDwtDUMPDU]WQ_U 67

2147
jrystalDstruΔturβDoγDtπβDγamσlyD[DβnαoδluΔanasβDpDLjβl[iMDγromDoumσΔolaDσnsolβnsDatDVRVDhDrβsolutσonD
anαDσαβntσγσΔatσonDoγDtπβDΔatalytσΔDnuΔlβopπσlβDсyDtrappσnδDoγDtπβDΔovalβntDδlyΔosylQβnzymβD
σntβrmβασatβRD1998PDWWYDLDwtDVMPDXT_QUZ

70

2146 jrystalDstruΔturβDoγDaDrβΔomсσnantDalpπaljDαomaσnDγromDπumanDγσсrσnoδβnQXVTRD1998PD_YPD_T__QUTX 36

2145 ztruΔturβDanαDγunΔtσonDoγDtπβDiaΔσllusDπyсrσαDβnzymβDnlu“ynQUaDnatσvβQlσkβDjβllyrollDγolαDprβsβrvβαD
aγtβrDσnsβrtσonDoγDautonomousDδloсularDαomaσnRD1998PD_YPDZZUWQ] 64

2144 lγγβΔtsDoγDpπospπorylatσonDoγDtπrβonσnβDUZTDonDΔyΔlσnQαβpβnαβntDkσnasβDVDstruΔturβDanαDaΔtσvσtyRD
1999PDV[XPD][XZQYZ 168

(1999-1998)
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2143 ztruΔturalDβvσαβnΔβDoγD{DΔβllDxβnoQrβaΔtσvσtyDσnDtπβDaсsβnΔβDoγDmolβΔularDmσmσΔryRD1999PDU]_PDWY_Q[T 71

2142 jovalβntDγlavσnylatσonDσsDβssβntσalDγorDβγγσΔσβntDrβαoxDΔatalysσsDσnDvanσllylQalΔoπolDoxσαasβRD1999PDV[XPDWYYUXQVT 101

2141 jrystalDstruΔturβDoγDaDασmβrσΔDΔπymotrypsσnDσnπσсσtorDVDmutantDΔontaσnσnδDanDσnsβrtβαDδlutamσnβD
rβpβatRD1999PD_ZPDUVY[QZU 58

2140 tutantsDtπatDaltβrDtπβDΔovalβntDstruΔturβDoγDΔatalasβDπyαropβroxσαasβDppDγromDlsΔπβrσΔπσaDΔolσRD1999PD
V[XPDV[[U[QVY 29

2139 {πβDπσδπDrβsolutσonDΔrystalDstruΔturβDoγDrβΔomсσnantDjrσtπσασaDγasΔσΔulataDtryparβαoxσnQpRD1999PDV[XPDVYZUWQVV 56

2138 ztruΔturβDanαDΔπaraΔtβrσzatσonDoγDlΔtotπσorπoαospσraDvaΔuolataDΔytoΔπromβDсLYY]MPDaDprokaryotσΔD
πomoloδuβDoγDΔytoΔπromβDсLYMRD1999PDV[XPDWYZUXQVT 33

2137 {πβDstruΔturalDсasσsDγorDtπβDσnΔrβasβαDσmmunoδβnσΔσtyDoγDtwoDop‘QrβvβrsβDtransΔrσptasβDpβptσαβD
varσantSΔlassDpDmajorDπσstoΔompatσсσlσtyDΔomplβxβsRD1999PDV[XPDW[VY_QZX 40

2136 ztruΔturβDoγDπumanDγaΔtorD‘ppaDanαDσtsDσmplσΔatσonsDγorDtπβDtrσδδβrσnδDoγDсlooαDΔoaδulatσonRD1999PD
_ZPD]_VYQWT 148

2135
jrystalDstruΔturβDαβtβrmσnatσonsDoγDoxσασzβαDanαDrβαuΔβαDpsβuαoazurσnsDγromDhΔπromoсaΔtβrD
ΔyΔloΔlastβsRDjonΔβrtβαDmovβmβntDoγDΔoppβrDsσtβDσnDrβαoxDγormsDwσtπDtπβDrβarranδβmβntDoγD
πyαroδβnDсonαDatDaDrβmotβDπσstσασnβRD1999PDV[XPDU[]XYQYV

40

2134 ztruΔturβDoγDtπβDΔomplβxDсβtwββnDtπβDantσсσotσΔDΔβrulβnσnDanαDσtsDtarδβtPDсβtaQkβtoaΔylQaΔylDΔarrσβrD
protβσnDsyntπasβRD1999PDV[XPDZTWUQX 155

2133
lvolutσonDoγDaDlσδπtQπarvβstσnδDprotβσnDсyDaαασtσonDoγDnβwDsuсunσtsDanαDrβarranδβmβntDoγD
ΔonsβrvβαDβlβmβntsaDΔrystalDstruΔturβDoγDaDΔryptopπytβDpπyΔoβrytπrσnDatDURZWQhDrβsolutσonRD1999PD
_ZPD]_TUQZ

102

2132 {πrββQασmβnsσonalDstruΔturβDoγDpπospπoβnolpyruvatβDΔarсoxylasβaDaDproposβαDmβΔπanσsmDγorD
allostβrσΔDσnπσсσtσonRD1999PD_ZPD]VWQ] 125

2131 tβtπoαsDγorD“QrayDασγγraΔtσonDanalysσsDoγDmaΔromolβΔularDstruΔturβsRD1999PDWPDYVYQ_ 10

2130
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1964 {πβDstruΔturβDoγDrπamnosβDσsomβrasβDγromDlsΔπβrσΔπσaDΔolσDanαDσtsDrβlatσonDwσtπDxylosβDσsomβrasβD
σllustratβsDaDΔπanδβDсβtwββnDσntβrDanαDσntraQsuсunσtDΔomplβmβntatσonDαurσnδDβvolutσonRD2000PDWTTPD_U[QWW 57

(2000-2000)

15



1963 ztruΔturβsDoγDΔπσtoсσasβDmutantsDΔomplβxβαDwσtπDtπβDsuсstratβDkσQuQaΔβtylQαQδluΔosamσnβaDtπβD
ΔatalytσΔDrolβDoγDtπβDΔonsβrvβαDaΔσασΔDpaσrPDaspartatβDYW_DanαDδlutamatβDYXTRD2000PDWTTPDZUUQ[ 71

1962 {πβDΔrystalDstruΔturβDoγDaαβnylosuΔΔσnatβDlyasβDγromDwyroсaΔulumDaβropπσlumDrβvβalsDanD
σntraΔβllularDprotβσnDwσtπDtπrββDασsulγσαβDсonαsRD2000PDWTUPDXWWQYT 69

1961 jrystalDstruΔturβDoγDaDpπaδβDlσсraryQαβrσvβαDsσnδlβQΔπaσnDmvDγraδmβntDΔomplβxβαDwσtπDturkβyD
βδδQwπσtβDlysozymβDatDVRTDhDrβsolutσonRD2000PDWTUPDVW_QXZ 29

1960 jrystalDstruΔturβDoγDδlyΔosyltrβπalosβDtrβπaloπyαrolasβDγromDtπβDπypβrtπβrmopπσlσΔDarΔπaβumD
zulγoloсusDsolγatarσΔusRD2000PDWTUPDXYUQZX 36

1959 hDΔomparatσvβDanalysσsDoγDVWDstruΔturβsDoγDtπβDamyloσαoδβnσΔDprotβσnDtranstπyrβtσnRD2000PDWTVPDZX_QZ_ 179

1958 {πβDΔrystalDstruΔturβDoγDstapπyloΔoΔΔalDβntβrotoxσnDoaDσmplσΔatσonsDγorDсσnασnδDpropβrtσβsDtoDtojD
ΔlassDppDanαD{ΔyDmolβΔulβsRD2000PDWTVPDYV[QW[ 47

1957 jrystalDstruΔturβsDoγDrβΔomсσnantDπσstonβsDotγhDanαDotγiDγromDtπβDπypβrtπβrmopπσlσΔDarΔπaβonD
tβtπanotπβrmusDγβrvσαusRD2000PDWTWPDWYQX[ 88

1956 ztruΔturβDoγDaDslowDproΔβssσnδDprβΔursorDpβnσΔσllσnDaΔylasβDγromDlsΔπβrσΔπσaDΔolσDrβvβalsDtπβDlσnkβrD
pβptσαβDсloΔkσnδDtπβDaΔtσvβQsσtβDΔlβγtRD2000PDWTVPD]][Q_] 99

1955 wroсσnδDtπβDΔatalytσΔDmβΔπanσsmDoγDnkwQXQkβtoQZQαβoxyQαQmannosβDlpσmβrasβSyβαuΔtasβDсyD
kσnβtσΔDanαDΔrystalloδrapπσΔDΔπaraΔtβrσzatσonDoγDsσtβQspβΔσγσΔDmutantsRD2000PDWTWPD[[Q_U 43

1954 hΔtσvβDsσtβDmoαulatσonDσnDtπβDuQaΔβtylnβuramσnatβDlyasβDsuсQγamσlyDasDrβvβalβαDсyDtπβDstruΔturβDoγD
tπβDσnπσсσtorQΔomplβxβαDoaβmopπσlusDσnγluβnzaβDβnzymβRD2000PDWTWPDXTYQVU 73

1953 yβΔoδnσtσonDoγDstruΔturallyDασvβrsβDsuсstratβsDсyDtypβDppDWQπyαroxyaΔylQjohDαβπyαroδβnasβDLohkoD
ppMSamyloσαQсβtaDсσnασnδDalΔoπolDαβπyαroδβnasβDLhihkMRD2000PDWTWPDWUUQV[ 74

1952 ztruΔturβsDoγDlQγuΔulosβQUQpπospπatβDalαolasβDmutantsDoutlσnσnδDmotσonsDαurσnδDΔatalysσsRD2000PD
WTWPDYWUQXW 22

1951 jonγormatσonalDvarσaсσlσtyDoγDtπβDjuDsσtβDσnDonβDsuсunσtDoγDсovσnβDju–nDsupβroxσαβDασsmutasβaDtπβD
σmportanΔβDoγDmoсσlσtyDσnDtπβDnluUU_QsβuUXVDloopDrβδσonDγorDΔatalytσΔDγunΔtσonRD2000PDWTXPDVWUQXU 45

1950 mromDmσnσΔπapβronβDtoDnrolsDUaDσnγormatσonDonDnrolsQpolypβptσαβDσntβraΔtσonsDγromDΔrystalD
paΔkσnδDoγDmσnσΔπapβronβsRD2000PDWTXPD][WQ]U 19

1949 ztruΔturalDorσδσnsDoγDtπβDσntβrγaΔσalDaΔtσvatσonDσnD{πβrmomyΔβsDLoumσΔolaMDlanuδσnosaDlσpasβRD2000PD
W_PDUYT[UQ]V 192

1948 ztruΔturβDanαDγunΔtσonDoγDjαΔZSjαΔU]aDσmplσΔatσonsDγorDorσδσnDrβΔoδnσtσonDanαDΔπβΔkpoσntDΔontrolRD
2000PDZPDZW[QX] 193

1947 }lpUQz}tvDΔrystalDstruΔturβDanαDδβnβtσΔDanalysσsDrβvβalDΔonsβrvβαDσntβraΔtσonsDanαDaDrβδulatoryD
βlβmβntDβssβntσalDγorDΔβllDδrowtπDσnDyβastRD2000PDYPD]ZYQ[Z 567

1946 {πβDpolarD{UDσntβrγaΔβDσsDlσnkβαDtoDΔonγormatσonalDΔπanδβsDtπatDopβnDtπβDvoltaδβQδatβαDpotassσumD
ΔπannβlRD2000PDUTVPDZY[Q[T 159
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1945 lRDΔolσDπβmolysσnDlDLolylPDjlyhPDzπβhMaD“QrayDΔrystalDstruΔturβDoγDtπβDtoxσnDanαDoсsβrvatσonDoγD
mβmсranβDporβsDсyDβlβΔtronDmσΔrosΔopyRD2000PDUTTPDVZYQ[Z 173

1944 {πβDtπrββQασmβnsσonalDstruΔturβDoγDπumanDtransalαolasβRD2000PDX[YPDVTYQ] 33

1943 pnsσδπtsDσntoDmolyсαβnumDΔoγaΔtorDαβγσΔσβnΔyDprovσαβαDсyDtπβDΔrystalDstruΔturβDoγDtπβDmolyсαβnumD
ΔoγaΔtorDсσosyntπβsσsDprotβσnDtoajRD2000PD]PD[T_QU] 59

1942 ztruΔturβDoγDtπβDyuhDpolymβrasβDαomaσnDoγDlRDΔolσDprσmasβRD2000PDV][PDVX]VQZ 144

1941 oσδπlyDlγγσΔσβntDzyntπβsσsDoγD˛†LUDQeDXMQvlσδoQDanαDQwolysaΔΔπarσαβsD}sσnδDaDtutantDjβllulasβRD2000PD
UVVPDYXV_QYXW[ 140

1940 ztruΔturalDсasσsDoγDtπβDαrastσΔallyDσnΔrβasβαDσnσtσalDβlβΔtronDtransγβrDratβDσnDtπβDrβaΔtσonDΔβntβrDγromD
aDyπoαopsβuαomonasDvσrσασsDmutantDαβsΔrσсβαDatDVRTTQhDrβsolutσonRD2000PDV[YPDW_WZXQ] 49

1939 jatalytσΔDaΔtσonDoγDγuΔulosβDUQpπospπatβDalαolasβDLΔlassDppMDasDαβrσvβαDγromDstruΔturβQασrβΔtβαD
mutaδβnβsσsRD2000PDW_PDZTWWQXU 62

1938 jrystalDstruΔturβDoγDtπβDπaloalkanβDαβπaloδβnasβDγromDzpπσnδomonasDpauΔσmoсσlσsD}{VZRD2000PDW_PDUXT]VQZ 106

1937 oyсrσαQΔlustβrDprotβσnDLojwMDγromDkβsulγovσсrσoDvulδarσsDLoσlαβnсorouδπMDatDURZDhDrβsolutσonRD2000PD
W_PDUYTXXQYX 40

1936 kσssβΔtσonDoγDmalonylQΔoβnzymβDhDαβΔarсoxylatσonDγromDpolykβtσαβDγormatσonDσnDtπβDrβaΔtσonD
mβΔπanσsmDoγDaDplantDpolykβtσαβDsyntπasβRD2000PDW_PD]_TQ_TV 277

1935 tβΔπanσsmDoγDtπβDpπβnylpyruvatβDtautomβrasβDaΔtσvσtyDoγDmaΔropπaδβDmσδratσonDσnπσсσtoryDγaΔtoraD
propβrtσβsDoγDtπβDwUnPDwUhPD”_YmPDanαDu_[hDmutantsRD2000PDW_PD_Z[UQ] 23

1934 jrystalDstruΔturβDoγDanDβnzymβQsuсstratβDΔomplβxDprovσαβsDσnsσδπtDσntoDtπβDσntβraΔtσonDсβtwββnD
πumanDarylsulγatasβDhDanαDσtsDsuсstratβsDαurσnδDΔatalysσsRD2001PDWTYPDVZ_Q[[ 86

1933
jrystalDstruΔturβDanαDsσtβQασrβΔtβαDmutaδβnβsσsDstuασβsDoγDuQΔarсamoylQkQamσnoQaΔσαD
amσαoπyαrolasβDγromDhδroсaΔtβrσumDraασoсaΔtβrDrβvβalsDaDπomotβtramβrDanαDσnsσδπtDσntoDaD
ΔatalytσΔDΔlβγtRD2001PDWTZPDVYUQZU

70

1932 jrystalDstruΔturβDoγDtπβDuhkwLoMQαβpβnαβntDkβtosβDrβαuΔtasβDγromDiβmσsσaDarδβntσγolσσDatDVRWDhD
rβsolutσonRD2001PDWTZPDVW_QYT 65

1931
hDtπβrmopπσlσΔDmσnσQΔπapβronσnDΔontaσnsDaDΔonsβrvβαDpolypβptσαβQсσnασnδDsurγaΔβaDΔomсσnβαD
ΔrystalloδrapπσΔDanαDutyDstuασβsDoγDtπβDnrolsDapσΔalDαomaσnDwσtπDσmplσΔatσonsDγorDsuсstratβD
σntβraΔtσonsRD2001PDWTZPDYUWQVY

15

1930 poQσnαuΔβαDstruΔturalDΔπanδβsDrβδulatβDπσstσασnβDαβΔarсoxylasβDaΔtσvσtyDσnDsaΔtoсaΔσllusDWTaRD2001PD
WTZPD[V[QWV 35

1929 mamσlyD[DΔβlloсσoπyαrolasβsDγromDwπanβroΔπaβtβDΔπrysosporσumaDΔrystalDstruΔturβDoγDtπβDΔatalytσΔD
moαulβDoγDjβl[kDLjioY]MDatDURWVDhDrβsolutσonDanαDπomoloδyDmoαβlsDoγDtπβDσsozymβsRD2001PDWUXPDUT_[QUUU 91

1928 oowDmβtπσonylQtyuhDsyntπβtasβDΔrβatβsDσtsDamσnoDaΔσαDrβΔoδnσtσonDpoΔkβtDuponDsQmβtπσonσnβD
сσnασnδRD2001PDWTZPD]ZWQ[Z 73
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1927 jrystalDstruΔturβDoγDnβrlPDtπβDultσmatβDtransΔrσptσonalDrβδulatorDoγDsporβDγormatσonDσnDiaΔσllusD
suсtσlσsRD2001PDWTZPD[Y_Q[U 86

1926
hnDσntβrγaΔσalDmβΔπanσsmDanαDaDΔlassDoγDσnπσсσtorsDσnγβrrβαDγromDtwoDΔrystalDstruΔturβsDoγDtπβD
tyΔoсaΔtβrσumDtuсβrΔulosσsDWTDkkaDmajorDsβΔrβtoryDprotβσnDLhntσδβnD]YiMPDaDmyΔolylDtransγβrasβRD
2001PDWT[PDZ[UQ]U

109

1925 {woDασvalβntDmβtalDσonsDσnDtπβDaΔtσvβDsσtβDoγDaDnβwDΔrystalDγormDoγDπumanDapurσnσΔSapyrσmσασnσΔD
βnαonuΔlβasβPDhpβUaDσmplσΔatσonsDγorDtπβDΔatalytσΔDmβΔπanσsmRD2001PDWT[PDUTVWQWX 156

1924 zσnδlβDmutatσonsDatDtπβDsuсunσtDσntβrγaΔβDmoαulatβDΔoppβrDrβaΔtσvσtyDσnDwπotoсaΔtβrσumDlβσoδnatπσD
juP–nDsupβroxσαβDασsmutasβRD2001PDWT]PDYYYQZW 19

1923 {woDΔrystalDstruΔturβsDoγDtπβDΔytoplasmσΔDmolyсαatβQсσnασnδDprotβσnDtoαnDsuδδβstDaDnovβlD
ΔoopβratσvβDсσnασnδDmβΔπanσsmDanαDprovσαβDσnsσδπtsDσntoDlσδanαQсσnασnδDspβΔσγσΔσtyRD2001PDWT]PDUTZWQ[_ 36

1922 {πβDuQtβrmσnalDαomaσnDoγDoomβrS‘βslDσsDaDnβwDΔlassDppDl‘oUDαomaσnRD2001PDWT_PDUYYQZ_ 46

1921 vnDtπβDmβΔπanσsmDoγDсσoloδσΔalDmβtπanβDγormatσonaDstruΔturalDβvσαβnΔβDγorDΔonγormatσonalD
ΔπanδβsDσnDmβtπylQΔoβnzymβDtDrβαuΔtasβDuponDsuсstratβDсσnασnδRD2001PDWT_PDWUYQWT 158

1920 {πβDΔrystalDstruΔturβDoγDπumanDpπospπoδluΔosβDσsomβrasβDatDURZDhDrβsolutσonaDσmplσΔatσonsDγorD
ΔatalytσΔDmβΔπanσsmPDΔytokσnβDaΔtσvσtyDanαDπaβmolytσΔDanaβmσaRD2001PDWT_PDXX[QZW 84

1919 jrystalDstruΔturβsDoγD”ioiDanαD”ijsDγromDlsΔπβrσΔπσaDΔolσPDtwoDсaΔtβrσalDπomoloδuβsDtoDaDyaγD
kσnasβDσnπσсσtorDprotβσnRD2001PDWUTPDZU[QWX 67

1918 jrystalDstruΔturβsDoγDtπβDΔlassDkDсβtaQlaΔtamasβDv“hQUWDσnDtπβDnatσvβDγormDanαDσnDΔomplβxDwσtπD
mβropβnβmRD2001PDWUTPD]Y_Q[X 60

1917 “QrayDstruΔturβDoγD{twDkσnasβDγromDtyΔoсaΔtβrσumDtuсβrΔulosσsDΔomplβxβαDwσtπD{twDatDUR_YDhD
rβsolutσonRD2001PDWUUPD][QUTT 90

1916 ztruΔturβDoγDtπβDsoluсlβDαomaσnDoγDaDmβmсranβQanΔπorβαDtπσorβαoxσnQlσkβDprotβσnDγromD
iraαyrπσzoсσumDjaponσΔumDrβvβalsDunusualDpropβrtσβsRD2001PDWUUPDUTW[QX] 36

1915 jrystalDstruΔturβsDoγDπumanDδβpπyrσnDanαDplantDjnxUDnDαomaσnsaDΔomparatσvβDanalysσsDanαD
γunΔtσonalDσmplσΔatσonsRD2001PDWUVPDXTYQU] 84

1914 pntβrnalσnsDγromDtπβDπumanDpatπoδβnDsσstβrσaDmonoΔytoδβnβsDΔomсσnβDtπrββDασstσnΔtDγolαsDσntoDaD
ΔontσδuousDσntβrnalσnDαomaσnRD2001PDWUVPD[]WQ_X 100

1913 {πβDURVDhDstruΔturβDoγDaDnovβlDquorumQsβnsσnδDprotβσnPDiaΔσllusDsuсtσlσsDsuxzRD2001PDWUWPDUUUQVV 67

1912 jrystalDstruΔturβsDoγDpβnσΔσllσnDaΔylasβDβnzymβQsuсstratβDΔomplβxβsaDstruΔturalDσnsσδπtsDσntoDtπβD
ΔatalytσΔDmβΔπanσsmRD2001PDWUWPDUW_QYT 141

1911 jrystalDstruΔturβsDoγDmutantDγormsDoγDtπβDiaΔσllusDΔalαolytσΔusDΔolαDsπoΔkDprotβσnDασγγβrσnδDσnD
tπβrmalDstaсσlσtyRD2001PDWUWPDWY_QZ_ 36

1910 rσnβtσΔDanαDΔrystalloδrapπσΔDanalysβsDsupportDaDsβquβntσalQorαβrβαDсσDсσDΔatalytσΔDmβΔπanσsmDγorD
lsΔπβrσΔπσaDΔolσDδluΔosβQUQpπospπatβDtπymσαylyltransγβrasβRD2001PDWUWPD]WUQXW 89
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1909 jrystalDstruΔturβDoγDtπβDασmβrσΔDpπospπoβnolpyruvatβDΔarсoxykσnasβDLwlwjrMDγromD{rypanosomaD
ΔruzσDatDVDhDrβsolutσonRD2001PDWUWPDUTY_Q[V 55

1908 jπannβlσnδDoγDammonσaDσnDδluΔosamσnβQZQpπospπatβDsyntπasβRD2001PDWUWPDUT_WQUTV 101

1907 {πβDΔonsβrvβαDmβtπσonσnβDrβsσαuβDoγDtπβDmβtzσnΔσnsaDaDsσtβQασrβΔtβαDmutaδβnβsσsDstuαyRD2001PDWUXPDU]UQZ 26

1906 jrossQrβaΔtσvβDсσnασnδDoγDΔyΔlσΔDpβptσαβsDtoDanDantσQ{nmalpπaDantσсoαyDmaсDγraδmβntaDanD“QrayD
struΔturalDanαDtπβrmoαynamσΔDanalysσsRD2001PDWUXPDV_WQWT_ 42

1905 {πβDstruΔturβsDoγDlsΔπβrσΔπσaDΔolσDσnorδanσΔDpyropπospπatasβDΔomplβxβαDwσtπDjaLVOMDorDjawwLσMDatD
atomσΔDrβsolutσonDanαDtπβσrDmβΔπanσstσΔDσmplσΔatσonsRD2001PDWUXPDZWWQXY 35

1904 {πrββQασmβnsσonalDstruΔturβsDoγDtπβDtnDanαDtδDα{kwDΔomplβxβsDoγDtπβDγamσlyDn{QVD
δlyΔosyltransγβrasβDzpshaDaDΔomparσsonDwσtπDrβlatβαDukwQsuδarDδlyΔosyltransγβrasβsRD2001PDWUXPDZYYQZU 106

1903 jrystalDstruΔturβDoγDαβpπospπoQΔoβnzymβDhDkσnasβDγromDoaβmopπσlusDσnγluβnzaβRD2001PDUWZPDUU_QVY 31

1902 jrystalDstruΔturβDanαDαβlβtσonDanalysσsDsπowDtπatDtπβDaΔΔβssoryDsuсunσtDoγDmammalσanDkuhD
polymβrasβDδammaPDwolDδammaDiPDγunΔtσonsDasDaDπomoασmβrRD2001PD[PDXWQYX 126

1901 hnnβxσnDhYDkVVZrDstruΔturβDanαDαynamσΔsaDσαβntσγσΔatσonDoγDaDmolβΔularDswσtΔπDγorDtπβDlarδβQsΔalβD
ΔonγormatσonalDΔπanδβDoγDαomaσnDpppRD2001PDX_WPDUVVQ] 12

1900 ztruΔturβDoγDсovσnβDmσtoΔπonαrσalDmLUMQh{wasβDwσtπDnuΔlβotσαβDсounαDtoDallDtπrββDΔatalytσΔDsσtβsaD
σmplσΔatσonsDγorDtπβDmβΔπanσsmDoγDrotaryDΔatalysσsRD2001PDUTZPDWWUQXU 406

1899 joQΔrystalDoγDlsΔπβrσΔπσaDΔolσDyuasβDopDwσtπDtnVODσonsDrβvβalsDtwoDασvalβntDmβtalsDсounαDσnDtπβD
aΔtσvβDsσtβRD2001PDV[ZPD[VZZQ[U 78

1898 ztruΔturalDrβquσrβmβntsDoγDβnαopolyδalaΔturonasβDγorDtπβDσntβraΔtσonDwσtπDwnpwD
LpolyδalaΔturonasβQσnπσсσtσnδDprotβσnMRD2001PD_]PDUWXVYQWT 113

1897 hntσδβnDspβΔσγσΔσtyDanαDπσδπDaγγσnσtyDсσnασnδDprovσαβαDсyDonβDsσnδlβDloopDoγDaDΔamβlDsσnδlβQαomaσnD
antσсoαyRD2001PDV[ZPDVZV]YQ_T 119

1896 oσδπDrβsolutσonDstruΔturalDanalysβsDoγDmutantDΔπσtσnasβDhDΔomplβxβsDwσtπDsuсstratβsDprovσαβDnβwD
σnsσδπtDσntoDtπβDmβΔπanσsmDoγDΔatalysσsRD2001PDXTPDUUWW]QXW 137

1895 jrystalDstruΔturβDoγDmalβylaΔβtoaΔβtatβDσsomβrasβSδlutatπσonβDtransγβrasβDzβtaDrβvβalsDtπβD
molβΔularDсasσsDγorDσtsDrβmarkaсlβDΔatalytσΔDpromσsΔuσtyRD2001PDXTPDUYZ[Q[Z 108

1894 jrystalDstruΔturβDoγDπβmβDoxyδβnasβDγromDtπβDδramQnβδatσvβDpatπoδβnDuβσssβrσaDmβnσnδσtσασsDanαD
aDΔomparσsonDwσtπDmammalσanDπβmβDoxyδβnasβQURD2001PDXTPDUUYYVQ] 127

1893 mσrstDΔrystalDstruΔturβDoγDyuсσsΔoDγromDaDδrββnDalδaPDjπlamyαomonasDrβσnπarαtσσRD2001PDV[ZPDX]UY_QZX 73

1892 VR]QhDΔrystalDstruΔturβDoγDaDnontoxσΔDtypβQppDrσсosomβQσnaΔtσvatσnδDprotβσnPDβсulσnDlRD2001PDXWPDWU_QVZ 71
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1891 zuсstratβDγlowDσnDΔatalasβsDαβαuΔβαDγromDtπβDΔrystalDstruΔturβsDoγDaΔtσvβDsσtβDvarσantsDoγDowppDγromD
lsΔπβrσΔπσaDΔolσRD2001PDXXPDV[TQ]U 44

1890 zpaΔβâ��tσmβDtraαβoγγsDγorDparallβlDWkDrβΔonstruΔtσonDalδorσtπmsDγorDvσrusQstruΔturβDαβtβrmσnatσonRD
2001PDUWPDUT]WQUUTZ 12

1889 tσxβαQlσnkaδβDΔβlloolσδosaΔΔπarσαβsaDaDnβwDΔlassDoγDδlyΔosσαβDπyαrolasβDσnπσсσtorsRD2001PDVPDWU_QVY 20

1888 ztruΔturβDoγDaDγamσlyDUYDΔarсoπyαratβQсσnασnδDmoαulβDσnDΔomplβxDwσtπDxylopβntaosβRDlvσαβnΔβDtπatD
xylanDсσnαsDσnDanDapproxσmatβDWQγolαDπβlσΔalDΔonγormatσonRD2001PDV[ZPDX_TZUQY 84

1887 vlσδomβrσzatσonDanαDlσδanαDсσnασnδDσnDaDπomotβtramβrσΔDπβmoδloсσnaDtwoDπσδπQrβsolutσonDΔrystalD
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proαuΔtsDsalσΔylatβDanαDpyruvatβRD2006PDWY[PDYVXQWX 43

722 tolβΔularDαβtβrmσnantsDγorDsuсstratβDspβΔσγσΔσtyDoγDtπβDlσδanαQсσnασnδDprotβσnDvpuhjDγromDiaΔσllusD
suсtσlσsDγorDtπβDΔompatσсlβDsolutβsDδlyΔσnβDсβtaσnβDanαDprolσnβDсβtaσnβRD2006PDWY[PDY_VQZTZ 65
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721 jrystalDstruΔturβDoγDwsβuαomonasDaβruδσnosaDzwtQUDprovσαβsDσnsσδπtsDσntoDvarσaсlβDzσnΔDaγγσnσtyDoγD
mβtalloQсβtaQlaΔtamasβsRD2006PDWY[PD]_TQ_TW 79

720 ztruΔturalDсasσsDγorDtπβDsuсstratβDspβΔσγσΔσtyDoγDaDiaΔσllusDUPWQUPXQсβtaQδluΔanasβRD2006PDWY[PDUVUUQVY 51

719 {πβDstruΔturβDoγDtπβDtransσtσonDstatβDoγDtπβDπβtβroασmβrσΔDtopoσsomβrasβDpDoγDsβσsπmanσaDαonovanσD
asDaDvanaαatβDΔomplβxDwσtπDnσΔkβαDkuhRD2006PDWY[PDUVTVQUT 66

718 ztruΔturβDoγDtπβDmosquσtoΔσαalDtoxσnDγromDiaΔσllusDspπaβrσΔusRD2006PDWY[PDUVVZQWZ 25

717 {πrββQασmβnsσonalDΔrystalDstruΔturβDanαDβnzymσΔDΔπaraΔtβrσzatσonDoγDсβtaQmannanasβDtanYhDγromD
сluβDmussβlDtytσlusDβαulσsRD2006PDWY[PDUYTTQUT 72

716 jrystalDstruΔturβDoγDtπβDuDαomaσnDoγDπumanDsomatσΔDanδσotβnsσnDpQΔonvβrtσnδDβnzymβDprovσαβsDaD
struΔturalDсasσsDγorDαomaσnQspβΔσγσΔDσnπσсσtorDαβsσδnRD2006PDWY[PD_ZXQ[X 130

715 iβtaQpropβllβrDΔrystalDstruΔturβDoγDwsatπyrβllaDvβlutσnaDlβΔtσnaDanDσntβδrσnQlσkβDγunδalDprotβσnD
σntβraΔtσnδDwσtπDmonosaΔΔπarσαβsDanαDΔalΔσumRD2006PDWY[PDUY[YQ_U 74

714 wjyDtutaδβnβsσsPDjlonσnδPDlxprβssσonPDmastDwrotβσnDwurσγσΔatσonDwrotoΔolsDanαDjrystallσzatσonDoγDtπβD
’σlαD{ypβDanαDtutantDmormsDoγD{ryptopπanDzyntπasβRD2020PD 1

713 taΔromolβΔularDΔrystalloδrapπσΔDβstruΔturβDrβγσnβmβntRD2015PDU_UPDaVU_ 3

712 hDuβwlyDyβΔoδnσzβαDwaσrσnδDtβΔπanσsmDoγDtπβD˛–QDanαD˛†QjπaσnsDoγDtπβDjπσΔkβnDwβptσαβQtojDjlassDppD
jomplβxRD2020PDVTXPDUZWTQUZXT 9

711 mlavσnQkβpβnαβntD{πymσαylatβDzyntπasβDasDaDkruδD{arδβtDγorDkβaαlyDtσΔroсβsaDtutatσonalDztuαyD
anαDaDztratβδyDγorDpnπσсσtorDkβsσδnRD2013PDzupplDUVPDTTX 3

710 jrystalDstruΔturβDoγDwqqiDγromDJltbσJδtbwsβuαomonasDputσαaJltbSσJδtbDatDVRVDJGU_[bDrβsolutσonRD
2012PDTWPDVTZQVUT 5

709 yβγσnβαDztruΔturβDoγDoumanDutVWQoUDγromDaDoβxaδonalDjrystalRD2010PDWUPDUW_[QUW__ 4

708 iaΔσllusDsuсtσlσsDomoiDσsDaDπβmβDoxyδβnasβDwσtπDaDnovβlDstruΔturβRD2012PDXYPDVW_QXU 7

707 toαβllσnδDαynamσΔsDσnDprotβσnDΔrystalDstruΔturβsDсyDβnsβmсlβDrβγσnβmβntRD2012PDUPDβTTWUU 176

706 ztruΔturalDanalysβsDatDpsβuαoDatomσΔDrβsolutσonDoγDjπσkunδunyaDvσrusDanαDantσсoασβsDsπowD
mβΔπanσsmsDoγDnβutralσzatσonRD2013PDVPDβTTXWY 92

705 pnDsσtuDstruΔturalDanalysσsDoγDtπβD”βrsσnσaDβntβroΔolσtσΔaDσnjβΔtσsomβRD2013PDVPDβTT[_V 86

704 tβΔπanσsmDoγDuсσquσtσnDlσδatσonDanαDlysσnβDprσorσtσzatσonDсyDaDolj{DlWRD2013PDVPDβTT]V] 103

(2013-2006)
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703 ztruΔturβDanαDγunΔtσonDoγDtπβDzmootπβnβαDβxtraΔβllularDαomaσnDσnDvβrtβсratβDoβαδβπoδDsσδnalσnδRD
2013PDVPDβTUWXT 114

702 tβΔπanσsmDoγDΔπσralDprooγrβaασnδDαurσnδDtranslatσonDoγDtπβDδβnβtσΔDΔoαβRD2013PDVPDβTUYU_ 29

701 tolβΔularDmβΔπanσsmDγorDyaсβxQYDnlmDaΔtσvatσonDсyDyaсaptσnQYRD2014PDWPD 31

700 jrystalDstruΔturβDoγDπumanD}UDsnyuwPDaDsmallDnuΔlβarDrσсonuΔlβoprotβσnDpartσΔlβPDrβvβalsDtπβD
mβΔπanσsmDoγDYKDsplσΔβDsσtβDrβΔoδnσtσonRD2015PDXPD 147

699 lxprβssσonDlβvβlsDoγDtojDΔlassDpDmolβΔulβsDarβDσnvβrsβlyDΔorrβlatβαDwσtπDpromσsΔuσtyDoγDpβptσαβD
сσnασnδRD2015PDXPDβTYWXY 81

698 ztruΔturβDanαDγunΔtσonalDpropβrtσβsDoγDuorrσnDmσmσΔD’ntDγorDsσδnallσnδDwσtπDmrσzzlβαXPDsrpYSZPDanαD
protβoδlyΔanRD2015PDXPD 60

697 tutzStutsDΔrystalDstruΔturβDrβvβalsDtπatDtπβDtutzDslσασnδDΔlampDloaαsDtutsDontoDkuhRD2015PDXPDβTZ[XX 66

696 tβΔπanσsmDoγDuaLOMQαβpβnαβntDΔσtratβDtransportDγromDtπβDstruΔturβDoγDanDasymmβtrσΔalDjσtzDασmβrRD
2015PDXPDβT_W[Y 42

695 tβΔπanσsmsDoγDrσсosomβDstallσnδDсyDzβΔtDatDmultσplβDβlonδatσonDstβpsRD2015PDXPD 46

694 pnπσсσtσonDсyDsmallQmolβΔulβDlσδanαsDoγDγormatσonDoγDamyloσαDγσсrσlsDoγDanDσmmunoδloсulσnDlσδπtD
ΔπaσnDvarσaсlβDαomaσnRD2015PDXPDβUT_WY 36

693 yβvβalσnδDanDoutwarαQγaΔσnδDopβnDΔonγormatσonalDstatβDσnDaDjsjDjlLQMSoLOMDβxΔπanδβDtransportβrRD
2016PDYPD 31

692 ztruΔturalDсasσsDoγDnuΔlβσΔQaΔσαDrβΔoδnσtσonDanαDαouсlβQstranαDunwσnασnδDсyDtπβDβssβntσalDnβuronalD
protβσnDwurQalpπaRD2016PDYPD 22

691 oumanDΔytomβδalovσrusDplUDprotβσnDaltβrsDtπβDπσδπβrQorαβrDΔπromatσnDstruΔturβDсyDtarδβtσnδDtπβD
aΔσασΔDpatΔπDoγDtπβDnuΔlβosomβRD2016PDYPD 29

690 tβΔπanσstσΔDσnsσδπtDσntoDaDpβptσαβDπormonβDsσδnalσnδDΔomplβxDmβασatσnδDγloralDorδanDaсsΔσssσonRD
2016PDYPD 138

689 ztruΔturalDβluΔσαatσonDoγDaDnovβlDmβΔπanσsmDγorDtπβDсaΔtβrσopπaδβQсasβαDσnπσсσtσonDoγDtπβDyuhD
αβδraαosomβRD2016PDYPD 35

688 сtlyiDαomaσnsDarβDсσvalβntDyaс]DγamσlyDβγγβΔtorsDβvolvβαDсyDδβnβDαuplσΔatσonRD2016PDYPD 35

687 jrβnaΔtσnDγormsDaΔtσnQlσkβDαouсlβDπβlσΔalDγσlamβntsDrβδulatβαDсyDarΔaασnQVRD2016PDYPD 23

686 ztruΔturβDoγDtπβDtransportβrDassoΔσatβαDwσtπDantσδβnDproΔβssσnδDtrappβαDсyDπβrpβsDsσmplβxDvσrusRD
2016PDYPD 57

Citation Report

86



685 ztruΔturalDσnsσδπtsDσntoDtπβDmolβΔularDmβΔπanσsmsDoγDmyastπβnσaDδravσsDanαDtπβσrDtπβrapβutσΔD
σmplσΔatσonsRD2017PDZPD 10

684 jrystalDstruΔturβDanαDαynamσΔsDoγDaDlσpσαQσnαuΔβαDpotβntσalDαβsβnsσtσzβαQstatβDoγDaDpβntamβrσΔD
lσδanαQδatβαDΔπannβlRD2017PDZPD 53

683 hDwσαβsprβaαDγamσlyDoγDsβrσnβStπrβonσnβDprotβσnDpπospπatasβsDsπarβsDaDΔommonDrβδulatoryDswσtΔπD
wσtπDprotβasomalDprotβasβsRD2017PDZPD 12

682 ztruΔturalDсasσsDγorDσntβrαomaσnDΔommunσΔatσonDσnDzopwVDprovσασnδDπσδπDpπospπatasβDaΔtσvσtyRD2017PD
ZPD 19

681 toαβlQсasβαDloΔalDαβnsσtyDsπarpβnσnδDoγDΔryoQltDmapsRD2017PDZPD 113

680 yσγtD‘allβyDγβvβrDpπlβсovσrusDuzsDprotβσnDΔorβDαomaσnDstruΔturβDsuδδβstsDmolβΔularDсasσsDγorD
nuΔlβarDγσlamβntsRD2017PDZPD 12

679 jryoQltDstruΔturβDoγDaDlatβDprβQXTzDrσсosomalDsuсunσtDγromRD2017PDZPD 46

678 pyzQUDaΔtsDasDanDβnαoΔytσΔDrβδulatorDoγDpnmQpDrβΔβptorDtoDγaΔσlσtatβDsustaσnβαDpnmDsσδnalσnδRD2018PD[PD 29

677 kualDtyuhDmσmσΔryDσnDtπβDjrσΔkβtDwaralysσsD‘σrusDpylzDunΔovβrsDanDunβxpβΔtβαDsσmσlarσtyDwσtπDtπβD
oβpatσtσsDjD‘σrusDpylzRD2018PD[PD 19

676 jrystalloδrapπσΔDoсsβrvatσonDoγDnonβnzymatσΔDyuhDprσmβrDβxtβnsσonRD2018PD[PD 19

675 hDсaΔtβrσalDσmmunomoαulatoryDprotβσnDwσtπDlσpoΔalσnQlσkβDαomaσnsDγaΔσlσtatβsDπostQсaΔtβrσaD
mutualσsmDσnDlarvalDzβсraγσsπRD2018PD[PD 28

674 jryoltDstruΔturβsDoγDopβnDασmβrsDoγDδyrasβDhDσnDΔomplβxDwσtπDkuhDσllumσnatβDmβΔπanσsmDoγDstranαD
passaδβRD2018PD[PD 14

673 wrβaΔσnβtoсaΔtσnDnotDaΔσnβtoсaΔtσnDσsDβssβntσalDγorDσronDuptakβDсyDtπβDiauhDtransportβrDoγDtπβD
patπoδβnRD2018PD[PD 32

672 kuhDtransloΔatσonDmβΔπanσsmDoγDanD“wkDγamσlyDπβlσΔasβRD2018PD[PD 21

671 {πβDαynamσΔDΔonγormatσonalDlanαsΔapβDoγDtπβDprotβσnDmβtπyltransγβrasβDzl{k]RD2019PD]PD 21

670 sarδβDprotβσnDorδanβllβsDγormDaDnβwDσronDsβquβstratσonDsystβmDwσtπDπσδπDstoraδβDΔapaΔσtyRD2019PD]PD 51

669 oβparanDsulγatβsDarβDΔrσtσΔalDrβδulatorsDoγDtπβDσnπσсσtoryDmβδakaryoΔytβQplatβlβtDrβΔβptorDnZсQiRD
2019PD]PD 15

668 hDΔπβmσΔalDproсβDoγDjhytUDaltβrsDβpσδβnβtσΔDplastσΔσtyDaδaσnstDсrβastDΔanΔβrDΔβllDσnvasσonRD2019PD]PD 14

(2019-2017)
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667 wrotβσnDpolyδlutamylatσonDΔatalyzβαDсyDtπβDсaΔtβrσalDΔalmoαulσnQαβpβnαβntDpsβuαokσnasβDzσαqRD
2019PD]PD 33

666 tβΔπanσsmsDoγDsuсstratβDrβΔoδnσtσonDсyDaDtypπoσαDtoxσnDsβΔrβtσonQassoΔσatβαDmuramσαasβRD2020PD_PD 7

665 hDjsjQβΔUDmutantDrβvβalsDδloсalDΔonγormatσonalDΔπanδβDanαDsuδδβstsDaDunσγyσnδDmβΔπanσsmDγorDtπβD
jsjDjlSoDtransportDΔyΔlβRD2020PD_PD 17

664 pnsσδπtsDσntoDπβrpβsvσrusDassβmсlyDγromDtπβDstruΔturβDoγDtπβDp}s[ap}sYUDΔomplβxRD2020PD_PD 13

663 hDΔomplβxDpylzDatDtπβDYKQ}{yDoγDaDvσralDmyuhDassβmсlβsDaDγunΔtσonalDX]zDΔomplβxDvσaDanDuh}nD
σntβrmβασatβRD2020PD_PD 9

662 soΔalDγrustratσonDαβtβrmσnβsDloopDopβnσnδDαurσnδDtπβDΔatalytσΔDΔyΔlβDoγDanDoxσαorβαuΔtasβRD2020PD_PD 4

661 wrkhDΔontrolsDpβptσαoδlyΔanDсσosyntπβsσsDtπrouδπDtπβDβssβntσalDpπospπorylatσonDoγDyβotRD2020PD_PD 18

660 tolβΔularDratσonalβDγorDantσсoαyQmβασatβαDtarδβtσnδDoγDtπβDπantavσrusDγusσonDδlyΔoprotβσnRD2020PD_PD 8

659 ztruΔturalDсasσsDγorDβγγβΔtorDtransmβmсranβDαomaσnDrβΔoδnσtσonDсyDtypβD‘pDsβΔrβtσonDsystβmD
ΔπapβronβsRD2020PD_PD 9

658 yβassβmсlyDanαDΔoQΔrystallσzatσonDoγDaDγamσlyD_DproΔβssσvβDβnαoδluΔanasβDγromDσtsDΔomponβntD
partsaDstruΔturalDanαDγunΔtσonalDsσδnσγσΔanΔβDoγDtπβDσntβrmoαularDlσnkβrRD2015PDWPDβUUVZ 22

657 jrystalDstruΔturβDΔorrβlatσonsDwσtπDtπβDσntrσnsσΔDtπβrmoαynamσΔsDoγDπumanDΔarсonσΔDanπyαrasβD
σnπσсσtorDсσnασnδRD2018PDZPDβXXUV 7

656 jrystalDstruΔturβDanαDΔonγormatσonalDstaсσlσtyDoγDaDδalβΔtσnQUDtanαβmQrβpβatDmutantDwσtπDaDsπortD
lσnkβrRD2021PD

655 jrystalDstruΔturβDoγDtπβDwropσonσсaΔtβrσumDaΔnβsDsurγaΔβDsσalσαasβPDaDαruδDtarδβtDγorDwRD
aΔnβsQassoΔσatβαDασsβasβsRD2021PD 0

654 pnΔrβasσnδDloopDγlβxσсσlσtyDaγγorαsDlowQtβmpβraturβDaαaptatσonDoγDaDmoαβratβDtπβrmopπσlσΔDmalatβD
αβπyαroδβnasβDγromDnβoсaΔσllusDstβarotπβrmopπσlusRD2021PDWXPD 1

653 ztruΔturβDoγDtπβDγunδalDπyαroxylasβPDj”wYTYhWTPDanαDratσonalDtransγβrDoγDmutatσonDαataDγromD
j”wUTVhUDtoDaltβrDrβδσosβlβΔtσvσtyRD2021PDUUPD[WY_Q[WZ[ 0

652 ztruΔturalDσnspβΔtσonDanαDprotβσnDmotσonsDmoαβllσnδDoγDaDγunδalDδlyΔosσαβDπyαrolasβDγamσlyDU]D
ΔπσtσnasβDсyDΔrystalloδrapπyDαβpσΔtsDaDαynamσΔDβnzymatσΔDmβΔπanσsmRD2021PDU_PDYXZZQYX[] 3

651 iσopπysσΔalDtβtπoαsDtoDpnvβstσδatβDoyαratσonDztruΔturβsDoγDwrotβσnsRD2021PDVYQY_

650 {πrββQkσmβnsσonalDztruΔturβDoγDyβΔomсσnantD{πβrmopπσlσΔDyσсokσnasβDγromD{πβrmusDspβÑ�σβsDVR_DσnD
jomplβxDwσtπDhαβnosσnβDkσpπospπatβRD2021PDZZPD[Z_Q[[Z 0
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649 {πβDrolβDoγDΔalΔσumDсσnασnδDtoDtπβDlmQπanαQlσkβDmotσγDσnDсaΔtβrσalDsolutβQсσnασnδDprotβσnDγorDalδσnatβD
σmportRD2021PD]YPDVXUTQVXU_ 1

648 jrystallσzatσonPDstruΔturalDΔπaraΔtβrσzatσonDanαDkσnβtσΔDanalysσsDoγDaDnoVZD˛†QmannanasβDγromD
rlβсsσβllaDoxytoΔaDr}iQj’VQWRD2021PD[[PDUXVYQUXWZ 0

647 ztruΔturalDanαDγunΔtσonalDΔπaraΔtβrσzatσonDoγDtpp[YhaURUPDaDputatσvβDсβtaQporβDγormσnδDprotβσnD
γromDirβvσсaΔσllusDlatβrosporusDaΔtσvβDaδaσnstDtπβDwβstβrnDΔornDrootwormRD2021PDUZPDβTVY]TYV 0

646 kσγγβrβnΔβsDсβtwββnDσntrσnsσΔDanαDaΔquσrβαDnuΔlβosσαβDanaloδuβDrβsσstanΔβDσnDaΔutβDmyβloσαD
lβukaβmσaDΔβllsRD2021PDXTPDWU[ 1

645 zyntπβsσsDanαDztruΔturalDjπaraΔtβrσzatσonDoγDyσΔσnDpnπσсσtorsD{arδβtσnδDyσсosomβDiσnασnδD}sσnδD
mraδmβntQiasβαDtβtπoαsDanαDztruΔturβQiasβαDkβsσδnRD2021PDZXPDUYWWXQUYWX] 1

644 pαβntσγσΔatσonDoγDkσarylurβaDpnπσсσtorsDoγDtπβDjarασaΔQzpβΔσγσΔDrσnasβD{uupWrDсyDkβsσδnσnδD
zβlβΔtσvσtyDhδaσnstD‘lnmyVPDpW]˛–PDanαDiQyaγRD2021PDZXPDUYZYUQUYZ[T 1

643 ztruΔturβDoγDαyβQαβΔolorσzσnδDpβroxσαasβDγromDiaΔσllusDsuсtσlσsDσnDΔomplβxDwσtπDvβratrylDalΔoπolRD
2021PDU_WPDZTUQZT] 9

642 ztruΔturalDanαDiσoΔπβmσΔalDztuασβsDoγDiaΔσllusDsuсtσlσsDtoсiRD2021PDUUPDUVZV 0

641 nluΔomannanDanαDсβtaQδluΔanDαβδraαatσonDсyDtytσlusDβαulσsDjβlXYhaDjrystalDstruΔturβDanαDaΔtσvσtyD
ΔomparσsonDwσtπDnoXYDsuсγamσlyDhPDiDanαDjRD2022PDV[[PDUU][[U 1

640 iσoΔπβmσΔalDσnvβstσδatσonDoγDanDuQaΔβtyltransγβrasβDγromDoβlσΔoсaΔtβrDpullorumRD2021PDWTPDVXU]QVXWV 1

639 womWDrβδulatβsDnβuronalDδβnβDβxprβssσonDtπrouδπDtπβDwolDppDj{kDrβaαβrDαomaσnDzwvjRD2021PDUVPDZT[] 1

638 kβsσδnDoγDzhyzQjo‘QVDwsproDpnπσсσtorsDγorDjv‘pkQU_DhntσvσralD{πβrapyDsβvβraδσnδDiσnασnδD
joopβratσvσtyRD2021PD 16

637 pnaΔtσvβDpsβuαoβnzymβDsuсunσtsDσnDπβtβrotβtramβrσΔDiсsjkPDaDnovβlDsπortQΔπaσnDalΔoπolD
αβπyαroδβnasβDσnvolvβαDσnDanaβroсσΔDtoluβnβDαβδraαatσonRD2021PD 0

636 {πβDstruΔturalDсasσsDoγDw{luDrβδulatσonDсyDmultσQsσtβDpπospπorylatσonRD2021PDV]PD]Y]Q]Z] 5

635 taΔπσnβDlβarnσnδQсasβαDmoαulatσonDoγDjaVOQсσnασnδDaγγσnσtyDσnDlmQπanαDprotβσnsDanαDΔomparatσvβD
struΔturalDσnsσδπtsDσntoDsσtβQspβΔσγσΔDΔoopβratσvβDсσnασnδRD

634 ztruΔturalDσnsσδπtsDσntoDtπβDβnπanΔβαDtπβrmostaсσlσtyDoγDΔystβσnβDsuсstσtutσonDmutantsDoγD
sQπσstσασnβDαβΔarсoxylasβDγromDwπotoсaΔtβrσumDpπospπorβumRD2021PD 1

633 pαβntσγσΔatσonDanαDstruΔturalDanalysσsDoγDaDtπβrmopπσlσΔD˛†QUPWQδluΔanasβDγromDΔompostRD2021PD]PD 2

632 uβxtDδβnβratσonDnluΔosβQUQpπospπatβDtπymσαylyltransγβrasβDLymlhMDσnπσсσtorsaDhnDβxtβnαβαDzhyD
stuαyDtoDασrβΔtDγuturβDαβsσδnRD2021PDYTPDUUZX[[ 0

(2021-2021)
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631 kσsΔovβryDanαDoptσmσzatσonDoγDΔyΔloπβxanβQUPXQασamσnβsDasDallostβrσΔDths{UDσnπσсσtorsRD2022PDVV[PDUUW_VY

630 {πβDtβrtσaryDstruΔturβDoγDtπβDπumanD“kr]QiasσδσnDΔomplβxDtπatDsΔramсlβsDpπospπolσpσαsDatDplasmaD
mβmсranβsRD2021PDV]PD]VYQ]WX 3

629 wotβntDanαDzβlβΔtσvβDjovalβntDpnπσсσtorsDoγDtπβDwapaσnQlσkβDwrotβasβDγromDzhyzQjo‘QVRD2021PD 4

628 yβγσnβmβntRD2004PD

627 hΔΔβlβratσnδDwrotβσnDztruΔturβDyβΔovβryD}sσnδDnrapπσΔsDwroΔβssσnδD}nσtsRD2005PDXYUQXY_

626 ztruΔturβDαβtβrmσnatσonDoγDtπβDmotorDαomaσnDoγDyβastDkσnβsσnDkarWDсyDxQrayDΔrystalloδrapπyRD2007PD
W_VPDU__QVUU

625 joarsβQnraσnβαDllastσΔDuormalDtoαβDhnalysσsDanαDptsDhpplσΔatσonsDσnD“QyayDatDtoαβratβDyβsolutσonsD
jrystalloδrapπσΔDyβγσnβmβntRD2008PDVYYQVZZ

624 hpplσΔatσonsDoγDсσoσnγormatσΔsDtoDprotβσnDstruΔturβsaDπowDprotβσnDstruΔturβDanαDсσoσnγormatσΔsD
ovβrlapRD2009PDYZ_PDUY[Q[V

623 ztruΔturalDiasσsDγorDuovβlDpntβraΔtσonsDсβtwββnDoumanD{szDwolymβrasβsDanαDwjuhRD2009PDYUPDV]ZQV_U

622 taΔromolβΔularDjrystalloδrapπσΔDjomputσnδRD2010PDUQWZ

621 jπaptβrDZa“QrayDjrystalloδrapπyDoγD‘σrusDjapsσαsRD2010PDUTTQUVT

620 hDnβwDmβtπoαDoγDrσδσαQсoαyDrβγσnβmβntγorDprotβσnDΔrystalDstruΔturβsRD2011PDZTPDTXZUTW

619 {owarαDaсDσnσtσoDrβγσnβmβntDoγDprotβσnD“QrayDΔrystalDstruΔturβsaDσntβrprβtσnδDanαDΔorrβlatσnδD
struΔturalDγluΔtuatσonsRD2012PDVUQWZ

618 lnπanΔσnδDsaсDzourΔβDhnomalousDzΔattβrσnδD}sσnδDjrDr˛–DyaασatσonDγorDptsDwotβntσalDhpplσΔatσonDσnD
kβtβrmσnσnδDtaΔromolβΔularDztruΔturβsRD2012PDTUPD]XQ_U

617 jβQzhkDwπasσnδDoγDnluΔosβDpsomβrasβDanαD{πβrmolysσnD}sσnδDjuDJltbσJδtbr˛–JltbSσJδtbDyaασatσonRD
2013PDTVPD_WQ__

616 jrystalloδrapπσΔDztruΔturβDyβγσnβmβntDσnDaDuutsπβllRD2013PDVUUQVU_ 1

615 {πβDstruΔturβDoγDβnαotπσapβpsσnDΔomplβxβαDwσtπDaDwπβQ{yrDrβαuΔβαQсonαDσnπσсσtorDatDURWYDˆ�D
rβsolutσonRD2014PD[TPDWTQW

614 johw{lyDZahtwhDyβΔβptorDwosσtσvβDhllostβrσΔDtoαulatorsDâ��DaDjasβDoσstoryRD2014PDUTYQUWX
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613 ztruΔturβDαβtβrmσnatσonPDrβγσnβmβntPDanαDvalσαatσonRD2014PDUUXTPDVW_QX_

612 jrystalDstruΔturβDoγDaDtwoQsuсunσtD{rkhDoΔtamβrσΔDδatσnδDrσnδDassβmсlyRD2015PDUTPDβTUVVYUV 1

611 jrystallσzatσonDanαDztruΔturβDkβtβrmσnatσonDoγDzupβrantσδβnsDanαDpmmunβDyβΔβptorDjomplβxβsRD
2016PDUW_ZPDYUQZY

610 iσnασnδDoγDnαLWOMDtoDtπβDnβuronalDsσδnallσnδDprotβσnDΔalβxΔσtσnDσαβntσγσβsDanDβxΔπanδβaсlβD
jaLVOMQсσnασnδDsσtβRD2016PD[VPDV[ZQ]U 1

609 jrystalDztruΔturβDoγD{πσolasβDγromDjlostrσασumDсutyrσΔumRD2016PDVZPDWYWQWY] 1

608 oσδπQyβsolutσonDWkDztruΔturβDkβtβrmσnatσonDoγDralσotoxσnDсyDzolσαQztatβDutyDzpβΔtrosΔopyRD2016PDUVYQUW_

607 oowDtπβDhmmUSXDsΔaγγolαDrβΔruσtsDtπβDβlonδatσonDγaΔtorDlssVDtoDpromotβDop‘QUDprovσralD
transΔrσptσonRD

606 ztruΔturalDanαDγunΔtσonalDασssβΔtσonDoγDtπβDσntβrplayDсβtwββnDlσpσαDanαDuotΔπDсσnασnδDсyDπumanD
uotΔπDlσδanαsRD

605 {βΔπnσquβsDσnDiσopπysσΔsRD2017PDVTYQVXW

604 zymmβtryDсrokβnDanαDrβсrokβnDαurσnδDtπβDh{wDπyαrolysσsDΔyΔlβDoγDtπβDmσtoΔπonαrσalDosp_TD{yhwURD 1

603 ptβratσvβDmoαβlQсasβαDαβnsσtyDσmprovβmβntDyσβlαsDсβttβrDatomσΔDstruΔturβsDγromDΔryoQltDmapsRD

602 hDΔπσralDsβlβΔtσvσtyDrβlaxβαDparaloδDoγDk{kDγorDprooγrβaασnδDtyuhDmσsΔπarδσnδDσnDhnσmalσaRD

601 lvolutσonDoγDanDβnzymβDγromDaDsolutβQсσnασnδDprotβσnRD

600 oomoloδyQсasβαDπyαroδβnDсonαDσnγormatσonDσmprovβsDΔrystalloδrapπσΔDstruΔturβsDσnDtπβDwkiRD 1

599 sowQΔomplβxσtyDαomaσnsDaαπβrβDсyDrβvβrsσсlβDamyloσαQlσkβDσntβraΔtσonsDсβtwββnDkσnkβαD˛†QsπββtsRD

598 n{wDoyαrolysσsDсyDβpmYiDσnDtπβDsastDztβpDoγD{ranslatσonDpnσtσatσonDpsDhΔtσvatβαDсyDaDyotatσonDoγDtπβD
zmallDyσсosomalDzuсunσtRD 0

597 jryoQltDrβΔonstruΔtσonDoγDhlγhDγromiaΔσllusDsuсtσlσsrβvβalsDtπβDstruΔturβDoγDaDsσmplσγσβαDaΔtσnQlσkβD
γσlamβntDatDWRXDˆ�DrβsolutσonRD 1

596 ztruΔturalDkβsσδnDoγDjπσmβrσΔDhntσδβnsDγorDtultσvalβntDwrotβσnD‘aΔΔσnβsRD

(-2014)
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595 }nσquβDh{wQΔonβQαrσvβnDallostβrσΔDrβδulatσonDoγDrσсonuΔlβotσαβDrβαuΔtasβDvσaDtπβDraασΔalQδβnβratσnδD
suсunσtRD

594 kualDtyuhDmσmσΔryDσnDtπβDjrσΔkβtDwaralysσsD‘σrusDpylzDunΔovβrsDanDunβxpβΔtβαDsσmσlarσtyDwσtπDtπβD
oβpatσtσsDjD‘σrusDpylzRD

593 pntramolβΔularDoQionαsDnovβrnDtπβDyβΔoδnσtσonDoγDaDmlβxσсlβDwβptσαβDсyDanDhntσсoαyRD 1

592 tβΔπanσstσΔDanalysσsDoγDtπβDzlyrWDβlonδatβαDallβlβDαβγσnβsDaDrolβDγorDipyDβΔtoαomaσnsDσnD
сrassσnostβroσαDsσδnalσnδRD

591 tolβΔularDΔontrolDoγDδβnβDβxprβssσonDсyiruΔβllaiaayPDanDpΔlyQγamσlyDrβprβssorRD

590 zβt[DσsDaDuovβlDoWkW[DtβtπyltransγβrasβDσnDzΔπσzosaΔΔπaromyΔβsDwomсβDanαDyβquσrβαDγorDwropβrD
namβtoδβnβsσsRD

589 tβΔπanσstσΔDσnsσδπtDσntoDtπβDσntβraΔtσonsDoγDuhwUDwσtπDukwYVDanαD{h“UiwUDγorDtπβDrβΔruσtmβntDoγD
{irURD

588 hDγunδalDrσсonuΔlβasβQlσkβDβγγβΔtorDprotβσnDσnπσсσtsDplantDπostDrσсosomalDyuhDαβδraαatσonRD 1

587 jrystalloδrapπσΔDoсsβrvatσonDoγDnonβnzymatσΔDyuhDprσmβrDβxtβnsσonRD

586 lxtrβmβDhmyloσαDwolymorpπσsmDσnDztapπyloΔoΔΔusDaurβusD‘σrulβntDwzt˛–DwβptσαβsRD

585 ztruΔturβsDoγDγσlamβntsDγromDwσΔkâ��sDασsβasβDrβvβalDaDnovβlDtauDprotβσnDγolαRD 1

584 hDjonDhrtσstaDwπβnylpπβnoxyсβnzamσαβDσsDnotDaDnlyΔosyltransγβrasβDpnπσсσtorRD

583 uβwDσntβrγaΔβsDonDtσkYUDγorDkrpUDrβΔruσtmβntDanαDrβδulatσonRD

582 mraδmβntQсasβαDsΔrββnσnδDσαβntσγσβsDσnπσсσtorsDoγDtπβDh{wasβDaΔtσvσtyDanαDoγDπβxamβrDγormatσonDoγD
jaδ˛–DγromDtπβDoβlσΔoсaΔtβrDpylorσDtypβDp‘DsβΔrβtσonDsystβmRD

581 ztruΔturalDanalysσsDoγDtπβDσntβraΔtσonDсβtwββnDtπβDсaΔtβrσalDΔβllDασvσsσonDprotβσnsDmtsxDanαDmtsiRD 0

580 tousβDyljUUXDσsDβssβntσalDγorDmβσotσΔDkuhDαouсlβQstranαDсrβakDγormatσonDanαDγormsDaDΔomplβxD
wσtπDtlpXRD 2

579 ztruΔturβDoγDtπβDtaΔroсraΔπσumDrosβnсβrδσσDuoαavσrusaDhDnβwDδβnusDwσtπσnDtπβDuoαavσrσαaβfRD 2

578 jryoltDstruΔturβsDoγDopβnDασmβrsDoγDnyrasβDhDσnDΔomplβxDwσtπDkuhDσllumσnatβDmβΔπanσsmDoγD
stranαDpassaδβRD
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577 jomсσnatorσalDrβΔoδnσtσonDoγDΔlustβrβαDyuhDβlβmβntsDсyDaDmultσαomaσnDyuhQсσnασnδDprotβσnPDptwWRD

576 {auDγσlamβntsDγromDmultσplβDΔasβsDoγDsporaασΔDanαDσnπβrσtβαDhlzπβσmβrâ��sDασsβasβDaαoptDaDΔommonD
γolαRD

575 jrystalDstruΔturβDoγDmXQUiiSXQUiisDΔomplβxDrβvβalsDanDunusualDασmβrσΔDlσδanαDtπatDunαβrδoβsD
struΔturalDΔπanδβsDuponDrβΔβptorDсσnασnδRD

574 ztapπyloΔoΔΔusDaurβusDwzt˛–WDjrossQ˛–DmσсrσlDwolymorpπσsmDanαDkβtβrmσnantsDoγDjytotoxσΔσtyRD 1

573 {πβDkynamσΔDjonγormatσonalDsanαsΔapβsDoγDtπβDwrotβσnDtβtπyltransγβrasβDzl{k]RD

572 wβrσplasmσΔDprotβσnDlσphDαβtβrmσnβsDβnvβlopβDstrβssDrβsσstanΔβDanαDvσrulβnΔβDσniruΔβllaDaсortusRD

571 jrystalDstruΔturβDoγDa{πβrmusDaquatσΔusασvβrsσtyQδβnβratσnδDrβtroβlβmβntDvarσaсlβDprotβσnRD

570 txiDrβstrσΔtsDop‘QUDсyDtarδβtσnδDtπβDtrσQπβxamβrDσntβrγaΔβDoγDtπβDvσralDΔapsσαRD

569 ztruΔturalDvrδanσzatσonDoγDaD{ypβDpppQhDjypzwyDlγγβΔtorDzuсΔomplβxDkβtβrmσnβαDсyD“QrayD
jrystalloδrapπyDanαDjryoQltRD 0

568 nβnβtσΔPDstruΔturalPDanαDγunΔtσonalDanalysσsDoγDmutatσonsDΔausσnδDmβtπylmalonylQjohDβpσmβrasβD
αβγσΔσβnΔyRD

567 hDstruΔturβQсasβαDmoαβlDγorDtπβDβlβΔtrostatσΔDσntβraΔtσonDoγDtπβDuQtβrmσnusDoγDprotβσnDtauDwσtπDtπβD
γσсrσlDΔorβDoγDhlzπβσmβrâ��sDkσsβasβDγσlamβntsRD 1

566 tolβΔularDсasσsDoγDjulWDuсσquσtσnDlσδasβDsuсvβrsσonDсyDvaΔΔσnσaDvσrusDprotβσnDhYYRD

565 tβΔπanσstσΔDσnsσδπtsDσntoDtπβDβvolutσonDoγDk}mVZQΔontaσnσnδDprotβσnsDσnDlanαDplantsRD

564 ztruΔturβDanαDγunΔtσonDoγDaD_RZDmβδaαaltonDсaΔtβrσalDσronDstoraδβDΔompartmβntRD

563 tolβΔularDrβΔoδnσtσonDoγDtUQlσnkβαDuсσquσtσnDΔπaσnsDсyDnatσvβDanαDpπospπorylatβαD}ihuDαomaσnsRD

562 mσttσnδDσnDtπβDhδβDoγDzσnδlβQtolβΔulβDlxpβrσmβntsaDhDnuσαβDtoDtaxσmumQsσkβlσπooαDlstσmatσonDanαD
ptsDhαvantaδβsRD2019PD]YQUTY

561 iruΔβllalσpiDσsDaDpβrσplasmσΔD˛†QspσralDprotβσnDrβquσrβαDγorDβnvβlopβDstrβssDrβsσstanΔβDanαDσnγβΔtσonRD

560 {πβDΔrystalDstruΔturβDoγDtπβDnaturallyDsplσtDδpXUQUDσntβσnDδuσαβsDtπβDβnδσnββrσnδDoγDortπoδonalDsplσtD
σntβσnsDγromDaDΔσsQsplσΔσnδDσntβσnRD
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559 z{punDpolymβrDstruΔturβDrβvβalsDmβΔπanσsmsDγorDaΔtσvatσonPDπypβraΔtσvatσonPDanαDσnπσсσtσonRD

558 tolβΔularDΔπaraΔtβrσzatσonDoγDjohkDαomaσnsDasDσnorδanσΔDpolypπospπatβDсσnασnδDmoαulβsRD 1

557 worβQmoαulatσnδDtoxσnsDβxploσtDσnπβrβntDslowDσnaΔtσvatσonDtoDсloΔkDrOΔπannβlsRD

556 oβparanDsulγatβsDarβDΔrσtσΔalDrβδulatorsDoγDtπβDσnπσсσtoryDmβδakaryoΔytβQplatβlβtDrβΔβptorDnZсQiRD

555 ztruΔturβDoγDπumanDΔytomβδalovσrusD}sUXXPDanDo‘ltDortπoloδuβPDсounαDtoDtπβDiDanαD{DΔβllD
sympπoΔytβDhttβnuatorRD

554 {πβDnasΔβntDyuhDсσnασnδDΔomplβxDzmσu“DlσΔβnsβsDpσyuhQδuσαβαDπβtβroΔπromatσnDγormatσonRD 2

553 {πβDpsraβlσDhΔutβDwaralysσsD‘σrusDpylzDΔapturβsDπostDrσсosomβsDсyDmσmσΔkσnδDaDrσсosomalDstatβDwσtπD
πyсrσαDtyuhsRD

552 wπytolaΔΔaDamβrσΔanaDwan{VDσsDanDamсσαβxtrousDpolypπβnolDδluΔosyltransγβrasβRD

551 hDπβlmσntπDΔπσtσnasβDstruΔturallyDsσmσlarDtoDmammalσanDΔπσtσnasβDασsplaysDσmmunomoαulatoryD
propβrtσβsRD

550 jryoQltDstruΔturβDoγDtπβDtσnjkDΔopolymβrσΔDγσlamβntDγromDwsβuαomonasDaβruδσnosaDatDWRUDˆ�D
rβsolutσonRD

549 zβlβΔtσvβDhγγσmβrsDyβΔoδnσzβDijsQVDmamσlyDwrotβσnsD{πrouδπDuonQjanonσΔalDztruΔturalDtotσγsRD 0

548 soΔalDγrustratσonDαβtβrmσnβsDloopDopβnσnδDαurσnδDtπβDΔatalytσΔDΔyΔlβDoγDanDoxσαorβαuΔtasβRD

547 jπβmσΔalDprβΔσsσonDδlyΔoQmutaδβnβsσsDсyDδlyΔosyltransγβrasβDβnδσnββrσnδDσnDlσvσnδDΔβllsRD 1

546 ztruΔturβDanαDγunΔtσonalDanalysσsDoγDtπβsβδσonβllaΔπσtσnasβDjπσhDrβvβalsDaDnovβlDmβΔπanσsmDoγD
mβtalQαβpβnαβntDmuΔσnDαβδraαatσonRD

545 pmprovβαDΔπβmσstryDrβstraσntsDγorDΔrystalloδrapπσΔDrβγσnβmβntDсyDσntβδratσnδDtπβDhmсβrDγorΔβDγσβlαD
σntoDwπβnσxRD

544 hDkuhDnQquaαruplβxSσQmotσγDπyсrσαRD

543 kσvβrsσγσΔatσonDoγDkuhQсσnασnδDspβΔσγσΔσtyDvσaDpβrmσssσvβDanαDspβΔσγσΔσtyQswσtΔπσnδDmutatσonsDσnDtπβD
wariSuoΔDprotβσnDγamσlyRD 2

542 hDkβyDrβδσonDoγDmolβΔularDspβΔσγσΔσtyDorΔπβstratβsDunσquβDβpπrσnQiUDutσlσzatσonDсyDjβαarDvσrusRD 1
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541 ztruΔturβDanαDmβΔπanσsmDoγDaD{ypβDpppDjypzwyDαβγβnΔβDkuhDnuΔlβasβDaΔtσvatβαDсyDΔyΔlσΔD
olσδoaαβnylatβRD 2

540 jrystalDstruΔturβDoγD˛†QarrβstσnDVDσnDΔomplβxDwσtπDanDatypσΔalDΔπβmokσnβDrβΔβptorDpπospπopβptσαβD
rβvβalsDanDaltβrnatσvβDaΔtσvβDΔonγormatσonRD

539 hDvσralDrσnδDnuΔlβasβDantσQjypzwyDsuсvβrtsDtypβDpppDjypzwyDσmmunσtyRD 2

538 ztruΔturalDсasσsDγorDtπβDallostβrσΔDrβδulatσonDoγDtπβDzсthDсσΔarсonatβDtransportβrDсyDtπβDwppQlσkβD
protβσnPDzсtiPDγromjyanoсσumspRDwjj[TTURD

537 hnDσntβδratβαDapproaΔπDunravβlsDaDΔruΔσalDstruΔturalDpropβrtyDγorDtπβDγunΔtσonDoγDtπβDσnsβΔtD
stβroσαoδβnσΔDoallowββnDprotβσnDuoppβraQсoRD

536 ztruΔturalDΔonsβquβnΔβsDoγDitwyVDkσnasβDαomaσnDmutatσonsDΔausσnδDpulmonaryDartβrσalD
πypβrtβnsσonRD

535 ztruΔturβQiasβαDkσsΔovβryDoγDaDuovβlDzmallQtolβΔulβDpnπσсσtorDoγDtβtπσΔσllσnQyβsσstantDzRDaurβusRD

534 hDpπysσΔsQсasβαDβnβrδyDγunΔtσonDallowsDtπβDΔomputatσonalDrβαβsσδnDoγDaDwk–DαomaσnRD 1

533 sonδσtuασnalDΔβllDασvσsσonDσsDassoΔσatβαDwσtπDsσnδlβDmutatσonsDσnDtπβDmts–QrβΔruσtσnδDzsδiD
σnztrβptomyΔβsRD

532 ztruΔturalDΔπaraΔtβrσzatσonDoγDanDσntβrmβασatβDrβvβalsDaDunσγσβαDmβΔπanσsmDγorDtπβDjsjDjlâ��SoOD
transportDΔyΔlβRD

531 {πβDβγγβΔtDoγDproxσmσtyDonDtπβDγunΔtσonDanαDβnβrδyDtransγβrDΔapaсσlσtyDoγDγluorβsΔβntDprotβσnDpaσrsRD

530 jrystalDstruΔturβDoγDtπβDmβmсranβDanΔπorσnδDαomaσnDoγDmyΔoсaΔtβrσalD’aδWUaDaDασmβrQoγQασmβrD
suδδβstsDπowDaD’aδWUDγσlamβntDmσδπtDsβlγQassβmсlβRD

529 wrkhDΔontrolsDpβptσαoδlyΔanDсσosyntπβsσsDtπrouδπDtπβDβssβntσalDpπospπorylatσonDoγDyβotRD

528 hDYWiwUDpnπσсσtoryDjompounαDlnπanΔβsDjypzwyDlγγσΔσβnΔyDγorDnβnβratσnδDrnoΔkQpnDtσΔβRD

527 ztruΔturalDσnsσδπtsDσntoDtπβDΔatalytσΔDmβΔπanσsmDoγDlovastatσnDπyαrolasβRD2020PDV_YPDUTX[QUTYY 1

526 lvaluatσnδDΔrystalloδrapπσΔDlσkβlσπooαDγunΔtσonsDusσnδDnumβrσΔalDquaαraturβsRD

525 hnDunβxpβΔtβαDΔoQΔrystalDstruΔturβDoγDtπβDΔalpaσnDwlmLzMDαomaσnDwσtπDoγqDrβvβalsDaDpotβntσalD
ΔπapβronβDγunΔtσonDoγDoγqRD2020PD[ZPD]UQ]Y

524 wσΔomolarDaγγσnσtyDantaδonσstDanαDsustaσnβαDsσδnalσnδDaδonσstDpβptσαβDlσδanαsDγorDtπβD
aαrβnomβαullσnDanαDΔalΔσtonσnDδβnβQrβlatβαDpβptσαβDrβΔβptorsRD

(-)

95



523 {πβDtypβDVDασaсβtβsDδβnβDproαuΔtDz{hykUTDσsDaDpπospπoσnosσtσαβDсσnασnδDprotβσnDtπatDΔontrolsD
σnsulσnDsβΔrβtoryDδranulβDсσoδβnβsσsRD

522 iutyratβDproαuΔσnδDjlostrσασalβsDutσlσzβDασstσnΔtDπumanDmσlkDolσδosaΔΔπarσαβsDΔorrβlatσnδDtoDβarlyD
ΔolonσzatσonDanαDprβvalβnΔβDσnDtπβDπumanDδutRD

521 ztruΔturβQaσαβαDαβvβlopmβntDoγDsmallDmolβΔulβDσnπσсσtorsDoγDluwwUPDtπβDβxtraΔβllularD
pπospπoασβstβrasβDoγDtπβDσmmunotransmσttβrDΔnhtwRD

520 yatσonalDαβsσδnDoγDπumanDΔatπβpsσnDsDwσtπDβγγσΔσβntDΔollaδβnolytσΔDaΔtσvσtyRD

519 kσsmantlσnδDanαDrβсuσlασnδDtπβDtrσsulγσαβDΔoγaΔtorDαβmonstratβsDσtsDβssβntσalDrolβDσnDπumanDsulγσαβD
quσnonβDoxσαorβαuΔtasβRD

518 yhzQσnπσсσtσnδDсσoloδσΔsDσαβntσγyDanαDproсβDαruδδaсlβDpoΔkβtsDσnΔluασnδDanDzppQ˛–WDallostβrσΔDsσtβRD

517 {πβDtπσrαDΔoσlβαDΔoσlDαomaσnDoγDhtδUUDσsDrβquσrβαDγorDsπapσnδDmσtopπaδyDσnσtσatσonDsσtβsRD

516 hDmolβΔularDlσαDmβΔπanσsmDoγDrODΔπannβlDсloΔkβrDaΔtσonDrβvβalβαDсyDaDΔonβDpβptσαβRD

515 poDαβpβnαβntDσnπσсσtσonDγromDammonσumDσonsDσnDtπβDwsβuαomonasDmβvalonσσDotnQjohDyβαuΔtasβD
ΔrystallσzatσonDβnvσronmβntRD 1

514 ztruΔturalDсasσsDoγDsβlγQassβmсlyDσnDtπβDlσpσαQсσnασnδDαomaσnDoγDmyΔoсaΔtβrσalDpolarDδrowtπDγaΔtorD
’aδWURD2020PD[PD[Z[Q[[Z 1

513 ztruΔturβDanαDallostβrσΔDrβδulatσonDoγDπumanDpkoWDπoloβnzymβRD

512 {πβDhmpπσсσanDhntσmσΔroсσalDwβptσαβD}pβrσnDWRYDσsDaDjrossQ˛–SjrossQ˛†DjπamβlβonDmunΔtσonalD
hmyloσαRD 1

511 lxtraΔβllularDalpπaSсβtaQπyαrolasβDγromDwaβnσсaΔσllusDspβΔσβsDsπarβsDstruΔturalDanαDγunΔtσonalD
πomoloδyDtoDtoсaΔΔoDsalσΔylσΔDaΔσαDсσnασnδDprotβσnDVRD2020PDVUTPDUT[X_Z 1

510 ztruΔturalDΔπaraΔtβrσzatσonDoγDtyxoΔoΔΔusDxantπusDtδljPDaDΔomponβntDoγDpolarσtyDΔontrolDsystβmPD
anαDσtsDσntβraΔtσonsDwσtπDtδliRD

509 jrystalDstruΔturβsDoγDhraсσαopsσsDanαDwπysΔomσtrβllaDjyXDrβvβalDtπβDmolβΔularDarΔπσtβΔturβDoγD
jypurs”XDrβΔβptorDkσnasβsRD

508 uonQnatσvβDγolαDoγDtπβDputatσvβD‘wzW_DzσnΔDγσnδβrDαomaσnRD2020PDYPDUYX 2

507 wlumсaδσnDanαDorσαonσnDrβvβalDnβwDjytUDсσnασnδDsσtβsDanαDulzQсσnασnδDδroovβDγβaturβsRD

506 kσmβrσzatσonDmβΔπanσsmDanαDstruΔturalDγβaturβsDoγDπumanDspQΔaαπβrσnRD
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505 oβtβroδβnβousDjomposσtσonDoγDvxyδβnQlvolvσnδDjomplβxβsDσnDjrystalDztruΔturβsDoγDkarkQhαaptβαD
wπotosystβmDppRD2021PDZTPDWW[XQWW]X 2

504 kβvβlopmβntDoγDanDhΔπσllβs{hnDαβδraαatσonDsystβmDanαDσtsDapplσΔatσonDtoDΔontrolDjhyQ{DaΔtσvσtyRD
2021PDUPDUTTTUT 0

503 pnsσδπtsDσntoDiroaαQzpβΔσγσΔσtyDztarΔπDtoασγσΔatσonDγromDtπβDjrystalDztruΔturβDoγDujjDVZUWD
XPZQ˛–QnluΔanotransγβrasβDntγiRD2021PDZ_PDUWVWYQUWVXY 2

502 ztruΔturβQaΔtσvσtyDrβlatσonsπσpDγorDtπβDγolασnδDσntβrmβασatβQsβlβΔtσvβDσnπσсσtσonDoγDk”yrUhRD2022PD
VV[PDUUW_X] 2

501 ztruΔturalDσnsσδπtsDσntoDmultσγunΔtσonalσtyDoγDπumanDmhj{DΔomplβxDsuсunσtDπzzywURD2021PDV_[PDUTUWZT 1

500 kβsσδnDoγDγunΔtσonalσsβαDΔσrΔularDtanαβmDrβpβatDprotβσnsDwσtπDlonδβrDrβpβatDtopoloδσβsDanαD
βnπanΔβαDsuсunσtDΔontaΔtDsurγaΔβsRD2021PDXPDUVXT 1

499
mraδmβntQnuσαβαDkσsΔovβryDoγDwyrazolβDjarсoxylσΔDhΔσαDpnπσсσtorsDoγDtπβDrβlΔπQlσkβDljoQhssoΔσatβαD
wrotβσnDUaDuuΔlβarDmaΔtorDlrytπroσαDVDyβlatβαDmaΔtorDVDLrlhwUauymVMDwrotβσnQwrotβσnDpntβraΔtσonRD
2021PDZXPDUY_X_QUY_[V

2

498 ztruΔturalDanαDγunΔtσonalDΔπaraΔtβrσzatσonDoγDkαrjPDaDnovβlDkuhDαamaδβQσnαuΔβαDnuΔlβoσαD
assoΔσatβαDprotβσnDσnvolvβαDσnDkuhDΔompaΔtσonRD 1

497 wπβnoxazσnonβDzyntπasβQlσkβDhΔtσvσtyDoγDyatσonallyDkβsσδnβαDoβmβDlnzymβsDiasβαDonDtyoδloсσnRD
2021PD 3

496 pnπσсσtσonDoγDjlostrσασumDασγγσΔσlβD{ΔαhDanαD{ΔαiDtoxσnsDwσtπDtransσtσonDstatβDanaloδuβsRD2021PDUVPDZV]Y 2

495 pαβntσγσΔatσonDoγDtπβDγσrstDπσδπlyDsβlβΔtσvβDσnπσсσtorDoγDπumanDlaΔtatβDαβπyαroδβnasβDiRD2021PDUUPDVUWYW 5

494 ztruΔturalDanαDmunΔtσonalDjπaraΔtβrσzatσonDoγDjystatπσonσnβD˛‡QlyasβDγromDh{jjDUXY[_RD2020PDZ]PDUYVZ[QUYV[X 1

493 hDsσmplβDtβΔπnσquβDtoDΔlassσγyDασγγraΔtσonDαataDγromDαynamσΔDprotβσnsDaΔΔorασnδDtoDσnασvσαualD
polymorpπsRD

492 jπaraΔtβrσzatσonDoγDlnzymβsDjatalyzσnδDtπβDmormatσonDoγDtπβDuonprotβσnoδβnσΔDhmσnoDhΔσαDlQkapD
σnDjaprβomyΔσnDiσosyntπβsσsRD2021PDZTPD[[Q]X 2

491 ztruΔturβDanαDΔlβavaδβDpattβrnDoγDaDπyaluronatβDWQδlyΔanoπyαrolasβDσnDtπβDδlyΔosσαβDπyαrolasβD[_D
γamσlyRD2022PDV[[PDUU]]W] 0

490 hDΔomplβxDpylzDatDtπβDYâ��Q}{yDoγDaDvσralDmyuhDassβmсlβsDaDγunΔtσonalDX]zDΔomplβxDvσaDanDuh}nD
σntβrmβασatβRD 0

489 {πβDtβrmσnalDsσalσΔDaΔσαDoγDstaδβQspβΔσγσΔDβmсryonσΔDantσδβnQXDπasDaDΔruΔσalDrolβDσnDсσnασnδDtoDaD
ΔanΔβrQtarδβtσnδDantσсoαyRD2020PDV_YPDUTT_QUTVT 2

488 waramβtβrDpαβntσγσΔatσonDanαDvptσmσzatσonDoγDjπβmσΔalDwroΔβssβsRD2020PDUTUQUU]

(2020-2021)
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487 yatσonalDαβsσδnDanαDσmplβmβntatσonDoγDaDΔπβmσΔallyDσnαuΔσсlβDπβtβroQtrσmβrσzatσonDsystβmRD

486 tolβΔularDratσonalβDγorDπantavσrusDnβutralσzatσonDсyDaDrβsβrvoσrDπostQαβrσvβαDmonoΔlonalDantσсoαyRD

485 jomputatσonalDrβαβsσδnDoγDaDγluoroδβnDaΔtσvatσnδDprotβσnDwσtπDyosβttaRD2021PDU[PDβUTT_YYY

484 {πβDztrσnδβntDyβsponsβDpnπσсσtsD[TzDyσсosomβDmormatσonDσnDсyDpmpβασnδDn{wasβQyσсosomβD
pntβraΔtσonsRD2021PDβTVZ[_VU 1

483 ‘alσαatσonDanalysσsDoγDltkiDβntrσβsRD 0

482 tolβΔularDσnsσδπtsDσntoDtπβDσnπσсσtσonDoγDδlutamatβDαβπyαroδβnasβDсyDtπβDασΔarсoxylσΔDaΔσαD
mβtaсolσtβsRD2021PD 0

481 {πβDсaΔtβrσalDaΔtσnQlσkβDΔβllDασvσsσonDprotβσnDmtshDγormsDΔurvβαDantσparallβlDαouсlβDγσlamβntsDuponD
сσnασnδDoγDmtsuRD 2

480 mastDanαDsβnsσtσvβDnjatwDΔalΔσumDσnασΔatorsDγorDσmaδσnδDnβuralDpopulatσonsRD 7

479 ztruΔturalDсasσsDoγDtπβDαynamσΔDπumanDjlhjhtUDmonomβrQασmβrDβquσlσсrσumRD

478 kmnQUDrβsσαuβDΔontrolsDσnπσсσtorDсσnασnδDmoαβDanαDaγγσnσtyDprovσασnδDaDсasσsDγorDratσonalDαβsσδnDoγD
kσnasβDσnπσсσtorDsβlβΔtσvσtyRD

477 sβσsπmanσaDασγγβrβntσatσonDrβquσrβsDuсσquσtσnDΔonjuδatσonDmβασatβαDсyDaD}ijVQ}l‘UDlVDΔomplβxRD 1

476 ztruΔturβsDoγDtπβDδβrmlσnβQspβΔσγσΔDkβaαπβaαDanαD{πσorβαoxσnD{DprotβσnsDγromDkrosopπσlaD
mβlanoδastβrDrβvβalDunσquβDγβaturβsDamonδD{πσorβαoxσnsRD

475 uonQnatσvβDγolαDoγDtπβDputatσvβD‘wzW_DzσnΔDγσnδβrDαomaσnRD2020PDYPDUYX 2

474 jrystalDstruΔturβDoγDsamβllσpoασnDσmplσΔatβsDασvβrsβDγunΔtσonsDσnDaΔtσnDpolymβrσzatσonDanαDyasD
sσδnalσnδRD 1

473 yβγβrβnΔβsDγorDWRDWT]VQWT][

472 ztruΔturalDanalysσsDoγDrσΔβDvsXinluU]DmonolσδnolD˛†QδluΔosσαasβRD

471 tβtπoαsDγorDjrystallσzatσonDanαDztruΔturalDkβtβrmσnatσonDoγDtQ{[DwrotβσnDγromDtyxomaD‘σrusRD
2021PDVVVYPDUVYQUZV

470 {πβDallostβrσΔDmoαulatσonDoγDjomplβmβntDjYDсyDknoсDαomaσnDpβptσαβsRD
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469 jatrppDсσnαsDсotπDsuсstratβsDanαDaΔtσvatorsDatDtπβDaΔtσvβDsσtβRD 0

468 oσδπDΔatalytσΔDratβDoγDtπβDΔolαQaΔtσvβ‘σсrσoalkalσnβDpπospπatasβDαβpβnαsDonDaDπyαroδβnDсonασnδD
nβtworkDσnvolvσnδDaDlarδβDσntβrγaΔβDloopRD

467 ztruΔturalDсasσsDγorDβγγβΔtorDtransmβmсranβDαomaσnDrβΔoδnσtσonDсyDtypβD‘pDsβΔrβtσonDsystβmD
ΔπapβronβsRD

466 hltβrσnδDjsjDstoσΔπσomβtryDсyDrβαuΔσnδDnonQpolarDsσαβQΔπaσnsDatDtπβDασmβrσzatσonDσntβrγaΔβRD

465 kβDuovoDkβsσδnDoγDhllostβrσΔDjontrolDσntoDyotaryDtotorD‘UQh{wasβDсyDyβstorσnδDsostDmunΔtσonRD 0

464 {πβDztruΔturβsDoγDzΔtrDanαDzΔtkDγromDwsβuαomonasDaβruδσnosaDyβvβalDtπβDpntβrγaΔβDoγDtπβD{ypβDpppD
zβΔrβtσonDzystβmDiasalDioαyDanαDzortσnδDwlatγormRD

463 jrystalDstruΔturβDoγDnoXWDβxoQ˛†QUPWQδalaΔtanasβDγromDtπβDсasσασomyΔβtβwπanβroΔπaβtβD
ΔπrysosporσumprovσαβsDσnsσδπtsDσntoDtπβDmβΔπanσsmDoγDсypassσnδDsσαβDΔπaσnsRD

462 zynβrδyDanαDallostβryDσnDlσδanαDсσnασnδDсyDop‘QUDuβγRD

461 hDnovβlDtnQαβpβnαβntDpβroxσαasβDΔontrσсutβsDtoDtarασδraαβDanπyαroсσosσsRD 2

460 jomputatσonallyQδuσαβαDαβsσδnDanαDaγγσnσtyDσmprovβmβntDoγDaDprotβσnDсσnαβrDtarδβtσnδDaDspβΔσγσΔD
sσtβDonDolyVRD

459 ztruΔturalDσntβrprβtatσonDoγDtπβDβγγβΔtsDoγDtπrβoQnuΔlβotσαβsDonDnonβnzymatσΔDtβmplatβQασrβΔtβαD
polymβrσzatσonRD

458 jrystalDztruΔturβDoγDaDyβtrovσralDwolyprotβσnaDwrototypβDmoamyD‘σrusDwrotβasβQyβvβrsβD
{ransΔrσptasβDLwyQy{MRD

457 uβwDztruΔturalDpnsσδπtsDσntoDtπβDmunΔtσonDoγDtπβDjatalytσΔallyDhΔtσvβDoumanD{aspasβURD

456 zπσγtQγσβlαDrβγσnβmβntDoγDmaΔromolβΔularDatomσΔDmoαβlsRD2020PD[ZPDUU_VQUVTT 2

455 }nravβlσnδDtπβDmβΔπanσsmDoγDrβΔoδnσtσonDoγDtπβDWKDsplσΔβDsσtβDoγDtπβDaαβnovσrusDmajorDlatβD
promotβrDσntronDсyDtπβDaltβrnatσvβDsplσΔσnδDγaΔtorDw}mZTRD2020PDUYPDβTVXV[VY 0

454 jrystalDstruΔturβDoγDtπβDΔatalytσΔDΔorβDαomaσnDoγDtπβDγamσlyDZDΔβlloсσoπyαrolasβDppPDjβlZhPDγromD
oumσΔolaDσnsolβnsPDatDUR_VDhDrβsolutσonRD1999PDWW[DLDwtDVMPDV_[QWTX 20

453 ztruΔturβDanαDγunΔtσonDoγDoumσΔolaDσnsolβnsDγamσlyDZDΔβllulasβsaDstruΔturβDoγDtπβDβnαoδluΔanasβPD
jβlZiPDatDURZDhDrβsolutσonRD2000PDWX]DwtDUPDVTUQ[ 19

452 hnDβxamσnatσonDoγDπowDstruΔturalDΔπanδβsDΔanDaγγβΔtDtπβDratβDoγDβlβΔtronDtransγβrDσnDaDmutatβαD
сaΔtβrσalDpπotorβaΔtσonDΔβntrβRD2000PDWYUDwtDWPDYZ[Q[] 6

(2000-)
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451 ztruΔturalDanαDkσnβtσΔDΔπaraΔtβrσzatσonDoγDmutantDπumanDuroporpπyrσnoδβnDαβΔarсoxylasβsRD2009PD
YYPDXTQY

450  jontraΔtσonDoγDtπβDασsorαβrβαDloopDloΔatβαDwσtπσnDjQtβrmσnalDαomaσnDoγDtπβDtransΔrσptσonalD
rβδulatorDolyppyDΔausβsDσtsDstruΔturalDrβarranδβmβntÅRD2009PDXWPDUVZQWY

449 htomσΔDyβsolutσonDjrystalDztruΔturβDoγDuhkLOMQkβpβnαβntDmormatβDkβπyαroδβnasβDγromD
iaΔtβrσumDtoraxβllaDspRDjQURD2009PDUPD]_Q_W 4

448 jonγormatσonalDjlosurβDoγDtπβDjatalytσΔDzσtβDoγDoumanDjkW]DpnαuΔβαDсyDjalΔσumRD2008PDX[PDUW_ZZQ[W

447 {πβDyounδDpβrsonKsDδuσαβDtoDtπβDwkiRD2016PDZVPDVXVQVX_ 1

446 ztruΔturβDoγDtπβDhntσQjZTDmullβrβnβDhntσсoαyDmaсDmraδmβntaDztruΔturalDkβtβrmσnantsDoγDmullβrβnβD
iσnασnδRD2019PDUUPDY]QZY 2

445 pnsσδπtDσntoDztruΔturalDhspβΔtsDoγDoσstσασnβDV]XDoγDhrδσnσnβDrσnasβRD2020PDXWPD[]XQ[_V 0

444 jrystalDztruΔturβDoγD˛†QjarсonσΔDhnπyαrasβDjaγhDγromDtπβDmunδalDwatπoδβnRD2020PDXWPD]WUQ]XT 2

443 {πβDnovβlDpotβntD{lhkDσnπσсσtorPDrQ_[YPDσnπσсσtsD”hwUS{h–Q{lhkDprotβσnQprotβσnDσntβraΔtσonsDanαD
βxβrtsDanDantσQtumorDβγγβΔtDonDmalσδnantDplβuralDmβsotπβlσomaRD2020PDUTPDXW__QXXUY 7

442 vxalσplatσnDσnπσсσtsDanδσoδβnσnDprolσγβratσvβDanαDΔβllDmσδratσonDβγγβΔtsDσnDprostatβDΔanΔβrDΔβllsRD2022
PDVVZPDUUUZY[ 0

441 pmatσnσсDΔanDaΔtDasDanDhllostβrσΔDhΔtσvatorDoγDhсlDrσnasβRD2021PDXWXPDUZ[WX_ 1

440 {πβDstruΔturβDoγDtπβDth{lDγamσlyDmultσαruδDrβsσstanΔβDtransportβrDanαDsβquβnΔβDΔomparσsonsD
suδδβstDtπβDβxσstβnΔβDoγDaDnβwDsuсγamσlyRD2021PDUU]PD 0

439 ztruΔturβQiasβαDkσsΔovβryDoγDwotβntDjhytUDpnπσсσtorsDγorDzolσαD{umorDanαDjanΔβrDpmmunoloδyD
{πβrapyRD2021PDZXPDUZZYTQUZZ[X 1

438 hDsσnδlβDamσnoDaΔσαDpolymorpπσsmDσnDaDΔonsβrvβαDβγγβΔtorDoγDtπβDmultσπostDсlastDγunδusDpatπoδβnD
βxpanαsDπostQtarδβtDсσnασnδDspβΔtrumRD2021PDU[PDβUTT__Y[ 4

437 hDΔπβmσΔalDproсβDtarδβtσnδDtπβDw’’wDαomaσnDaltβrsDuzkVDnuΔlβolarDloΔalσzatσonRD2021PD 6

436 ztruΔturalDanαDγunΔtσonalDΔπaraΔtβrσzatσonDoγDultvDΔlβavaδβDсyDzhyzQjo‘QVDWjsproRD2021PD

435 ztruΔturβDoγDtπβDсaΔtβrσalDγlaδβllarDπookDΔapDprovσαβsDσnsσδπtsDσntoDaDπookDassβmсlyDmβΔπanσsmRD
2021PDXPDUV_U 1

434 tβΔπanσstσΔDσnsσδπtsDσntoDδloсalDsupprβssorsDoγDprotβσnDγolασnδDαβγβΔtsRD 2
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433 ztruΔturalDanαDmβΔπanσstσΔDσnsσδπtsDσntoDtπβDsuсstratβDspβΔσγσΔσtyDanαDπyαrolysσsDoγDnoWUD
˛–QuQaΔβtylδalaΔtosamσnσαasβRD2021PD 0

432 ztruΔturβDanαDΔonsβrvatσonDoγDamyloσαDspσnβsDγromDtπβDjanασαaDalсσΔansDhlsYDaαπβsσnDσnΔluασnδD
sσmσlarσtyDtoDπumanDshyrzRD 0

431 {vwv‘pisQyljUUXDσntβraΔtσonDrβδulatβsDmβσotσΔDkuhDαouсlβQstranαDсrβaksRD 0

430 ztruΔturβPDαynamσΔsPDanαDγunΔtσonDoγDzrnyPDaDtransΔrσptσonDγaΔtorDγorDnσΔkβlQαβpβnαβntDδβnβD
βxprβssσonRD2021PD 1

429 wroΔβssσvβDΔlβavaδβDoγDsuсstratβDatDσnασvσαualDprotβolytσΔDaΔtσvβDsσtβsDoγDtπβDsonDprotβasβDΔomplβxRD
2021PD[PDβaсj_YW[ 1

428 ztruΔturalDΔπaraΔtβrσzatσonDoγDaDthwyQrβlatβαDarΔπaβalDΔytoΔπromβDсYtDprotβσnRD

427 {πβD“QrayDstruΔturβDoγDjuvβnσlβDπormonβDασolDkσnasβDγromDtπβDsσlkwormDiomсyxDmorσRD2021PD[[PDXZYQX[V

426 kσsΔovβryDoγDaDnovβlDpsβuαoD˛†QπaσrpσnDstruΔturβDoγDuQtrunΔatβαDamyloσαQ˛†DγorDusβDasDaDvaΔΔσnβD
aδaσnstDhlzπβσmβrKsDασsβasβRD2021PD 4

425
hDuovβlDyβΔomсσnantDpnγluβnzaD‘σrusDuβuramσnσαasβD‘aΔΔσnβDjanασαatβDztaсσlσzβαDсyDaDtβaslβsD
‘σrusDwπospπoprotβσnD{βtramβrσzatσonDkomaσnDwrovσαβsDyoсustDwrotβΔtσonDγromD‘σrusDjπallβnδβDσnD
tπβDtousβDtoαβlRD2021PDβTVVXUVU

2

424 iσmβtallσΔDtnPDmβPDjoPDanαDuσDzσtβsDσnDaDmourQoβlσxDiunαlβDwrotβσnaDtβtalDiσnασnδPDztruΔturβPDanαD
wβroxσαβDhΔtσvatσonRD2021PDZTPDU[X_]QU[YT] 1

423 kσsΔovβryDoγDantσmσΔroсσalDaδβntDtarδβtσnδDtryptopπanDsyntπasβRD2021PD 2

422 hDoβlmσntπQkβrσvβαDjπσtσnasβDztruΔturallyDzσmσlarDtoDtammalσanDjπσtσnasβDkσsplaysD
pmmunomoαulatoryDwropβrtσβsDσnDpnγlammatoryDsunδDkσsβasβRD2021PDVTVUPDZVWX]WZ 4

421 lxamσnatσonDoγDtπβDjatalytσΔDyolβDoγDtπβDhxσalDjystσnβDsσδanαDσnDtπβDjoQ{ypβDuσtrσlβDoyαratasβDγromD
wsβuαonoΔarασaDtπβrmopπσlaDqjtDWT_YRD2021PDUUPDUW]U 0

420 ztruΔturβDanαDsσmulatσonsDoγDaDΔolαQaΔtσvβDβstβrasβDrβvβalsDσtsDprσmβDΔolαQaαaptatσonDmβΔπanσsmRD
2021PDUUPDVUTU]V 1

419 hDtultσQsβnsorDmusσonDwosσtσonσnδDztratβδyDγorDpntβllσδβntD‘βπσΔlβsD}sσnδDnloсalDwosβDnrapπD
vptσmσzatσonRD2021PDUQU 1

418 lnδσnββrσnδDoγDaDtrσspβΔσγσΔDtumorQtarδβtβαDσmmunotπβrapyDσnΔorporatσnδDXQUiiDΔoQstσmulatσonDanαD
wkQsUDсloΔkaαβRD2021PDUTPD 3

417 yolβDoγDwβmpDσnDtπβDztapπyloΔoΔΔusDaurβusDwβmprDtoxσnQantσtoxσnDΔomplβxaDwβmpDΔontrolsDwβmrDсyD
aΔtσnδDasDaDwβmrDloopDmσmσΔRRD2022PD

416 pmplσΔatσonsDoγDhlpπamolαVDγorDΔrystalloδrapπσΔDpπasσnδDсyDmolβΔularDrβplaΔβmβntRRD2022PD[]PDUQUW 11
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415 hyuVYTZ]PDaDvβrsatσlβDstartσnδDpoσntDtowarαsDtrσplβDnzrQW˛†Sm”uSk”yrUhDσnπσсσtorsDtoDtaΔklβD
tauQrβlatβαDnβuroloδσΔalDασsorαβrsRRD2021PDVV_PDUUXTYX 1

414 {πβDstuαyDoγD‘vtyсhUDallβlβDstatusDoγDtπβDσnασδβnousDδrapβvσnβDvarσβtσβsDwσtπDnonQΔolorβαDсβrrσβsRD
2021PDW_PDTVTTU

413 oβtβroδβnβσtyDoγDtπβDnmwDγσtnβssDlanαsΔapβDanαDαataQαrσvβnDprotβσnDαβsσδnRD 0

412 jomplβtβDtoαβlDoγD‘σnΔulσnDzuδδβstsDtπβDtβΔπanσsmDoγDhΔtσvatσonDсyDoβlσΔalDzupβrQiunαlβD
}nγurlσnδRRD2022PDXUPDYY 0

411 ztruΔturalDhnalysσsDoγDtπβDvutβrDtβmсranβDsσpoprotβσnDiihUXDLvrγkMDanαDtπβDjorrβsponασnδD
waraloδousDnβnβDmamσlyDUXWDLwmamUXWMDγromDRRD2022PDUUPD

410 ztruΔturβDoγDtπβDπumanDσnnβrDkσnβtoΔπorβDсounαDtoDaDΔβntromβrσΔDjluwQhDnuΔlβosomβRD 1

409 {πβDstruΔturβDoγDusyw_DrβvβalsDaDunσquβDjQtβrmσnalDrβδσonDwσtπDputatσvβDrβδulatoryDγunΔtσonRRD2022PD 0

408 jrystalDstruΔturβsDoγDδlyΔosσαβDπyαrolasβDγamσlyDUWZDlaΔtoQuQсσosσαasβsDγromDmonkβyDδutQDanαD
πumanDaαultDδutDсaΔtβrσaRRD2022PD

407 ztruΔturalDσnsσδπtsDσntoDapoptotσΔDrβδulatσonDoγDπumanDiγkDasDaDnovβlDiΔlQVDγamσlyDmβmсβrRRD2022PD
VTPD[XYQ[YZ 0

406 lquσlσсrσaDсβtwββnDΔonγormatσonalDstatβsDoγDtπβDyasDonΔoδβnβDprotβσnDrβvβalβαDсyDπσδπDprβssurβD
ΔrystalloδrapπyRRD2022PDUWPDVTTUQVTUT 3

405 {kwQXWDtoαulatσonDсyD{auQ{uсulσnDrσnasβDUDpnπσсσtorsaDhDuβwDhvβnuβDγorDmuturβDhmyotropπσΔD
satβralDzΔlβrosσsD{πβrapyRRD2022PD 2

404 jonγormatσonQloΔkσnδDantσсoασβsDγorDtπβDασsΔovβryDanαDΔπaraΔtβrσzatσonDoγDryhzDσnπσсσtorsRRD2022PD 2

403 {πβD“QrayDΔrystalDstruΔturβDoγDπumanDhUYjDnβuroδloсσnDrβvβalsDсotπDnatσvβSαβDnovoDασsulγσαβDсonαsD
anαDunβxpβΔtβαDlσδanαQсσnασnδDsσtβsRRD2022PD 0

402 kσsΔovβryDoγDzQVU[ZVVPDaDuonQjovalβntDvralDzhyzQjo‘QVDWjsDwrotβasβDpnπσсσtorDjlσnσΔalDjanασαatβD
γorD{rβatσnδDjv‘pkQU_RD 2

401 jrystalDztruΔturβDoγDoVV[hDtutantDoγDhrδσnσnβDrσnasβDσnDzuδδβstsDtπβDpmportanΔβDoγDptsDztaсσlσtyRRD
2022PDV[PD

400 tβtalDΔoγaΔtorDstaсσlσzatσonDсyDaDpartnβrDprotβσnDσsDaDwσαβsprβaαDstratβδyDβmployβαDγorDamσαasβD
aΔtσvatσonRD

399 wrotonatσonDztatβDoγDanDpmportantDoσstσασnβDγromDoσδπDyβsolutσonDztruΔturβsDoγDsytσΔD
wolysaΔΔπarσαβDtonooxyδβnasβsRRD2022PDUVPD 0

398 ztruΔturalDanalysσsDoγDyβαUDasDaDΔonsβrvβαDsΔaγγolαDoγDtπβDyuhQtarδβtσnδDt{yljSwh“{DΔomplβxRD
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397 ztruΔturalDсasσsDγorDсloΔkβαDβxΔσtβαDstatβDprotonDtransγβrDσnDaDγluorβsΔβntPDpπotoaΔσασΔD
nonQΔanonσΔalDamσnoDaΔσαQΔontaσnσnδDantσсoαyDγraδmβntRRD2022PDUZ[XYY 0

396
mluorσnβQtoασγσΔatσonsDjontrσсutβDtoDwotβntDhntσvσralDhΔtσvσtyDaδaσnstDoσδπlyDkruδQyβsσstantDop‘QUD
anαDmavoraсlβDilooαQiraσnDiarrσβrDLiiiMDwβnβtratσonDwropβrtyDoγDuovβlDjβntralDuβrvousDzystβmD
LjuzMQtarδβtσnδDop‘QUDwrotβasβDpnπσсσtorsDRRD2022PDhhjTU[UYVU

2

395 jw‘{QassoΔσatβαDΔalmoαulσnDvarσantsDuYWpDanαDhUTV‘DαysrβδulatβDΔalΔσumDsσδnallσnδDvσaDασγγβrβntD
mβΔπanσsmsRD2021PD 3

394 vxσαatσvβDαβsulγurσzatσonDpatπwayDγorDΔomplβtβDΔataсolσsmDoγDsulγoquσnovosβDсyDсaΔtβrσaRRD2022PD
UU_PD 2

393 ztaсσlσzatσonDoγDδluΔosβQZQpπospπatβDαβπyαroδβnasβDolσδomβrsDβnπanΔβsDΔatalytσΔDaΔtσvσtyDanαD
staсσlσtyDoγDΔlσnσΔalDvarσantsRRD2022PDUTUZUT 0

392 ztruΔturalDmβΔπanσsmDγorDtyrosσnβDπyαroxylasβDσnπσсσtσonDсyDαopamσnβDanαDrβaΔtσvatσonDсyDzβrXTD
pπospπorylatσonRRD2022PDUWPD[X 2

391 ztruΔturalDpnsσδπtDσntoDtπβDyβaΔtσonDtβΔπanσsmDoγDrβtosyntπasβQsσkβDkβΔarсoxylasβDσnDaDsoaασnδD
toαulβDoγDtoαularDwolykβtσαβDzyntπasβsRRD2022PD 0

390 kualQtβΔπanσsmDjonγβrsDzβlγQyβsσstanΔβDtoDtπβDhntσtuсβrΔulosσsDhntσсσotσΔDjaprβomyΔσnRRD2022PDU[PDUW]QUXZ 0

389 taΔropπaδβDaΔtσvatσonDoγDΔnhzDanαD{yptYDασstσnδuσsπDpanαβmσΔDanαDnonQpanαβmσΔDop‘RD 0

388 yβΔonγσδuraсlβDasymmβtrσΔDprotβσnDassβmсlσβsDtπrouδπDσmplσΔσtDnβδatσvβDαβsσδnRRD2022PDW[YPDβaсj[ZZV 4

387 zβquβnΔβDanalysσsDanαDΔrystalDstruΔturβDoγDaDδlyΔosylatβαDprotβasβDγromDlupπorсσaDrβsσnσγβraDlatβxD
γorDσtsDprotβolytσΔDaΔtσvσtyDaspβΔtRRD2021PD

386 yatσonalDlnδσnββrσnδDoγDoomosβrσnβDvQzuΔΔσnyltransγβrasβDγromDγorDyβαuΔβαDmββαсaΔkDpnπσсσtσonD
сyDtβtπσonσnβRRD2022PD 1

385 hntσсoασβsDtoDΔartσlaδβDolσδomβrσΔDmatrσxDprotβσnDarβDpatπoδβnσΔDσnDmσΔβDanαDmayDсβDΔlσnσΔallyD
rβlβvantDσnDrπβumatoσαDartπrσtσsRRD2022PD 0

384 ztruΔturalDanαDсσoΔπβmσΔalDΔπaraΔtβrσzatσonDoγDπumanDzΔπlaγβnDYRRD2022PD 0

383 zmallQmolβΔulβDmoαulatorsDoγD{yt{VhDαβΔrβasβDwolyxDaδδrβδatσonDanαDwolyxQσnαuΔβαDΔβllDαβatπRRD
2022PDVTPDXXWQXY] 0

382 jπaraΔtβrσzatσonDanαDstruΔturalDanalysβsDoγDaDnovβlDδlyΔosyltransγβrasβDaΔtσnδDonDtπβD
˛†QUPVQδluΔosσασΔDlσnkaδβsRRD2022PDUTUZTZ 0

381 nutDmσΔroсσomβDoγDtπβDlarδβstDlσvσnδDroαβntDπarсorsDunprβΔβαβntβαDβnzymatσΔDsystβmsDtoDαβδraαβD
plantDpolysaΔΔπarσαβsRRD2022PDUWPDZV_ 3

380 ztruΔturβQδuσαβαDstaсσlσzatσonDoγDpatπoδβnQαβrσvβαDpβptσαβQoshQlDΔomplβxβsDusσnδDnonQnaturalD
amσnoDaΔσαsDΔonsβrvβsDnatσvβD{jyDrβΔoδnσtσonRRD2022PD 0
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379 jomparσsonDoγDnlyΔosσαβDoyαrolasβDγamσlyDWD˛†QxylosσαasβsDγromDсasσασomyΔβtβsDanαDasΔomyΔβtβsD
rβvβalsDβvolutσonarσlyDασstσnΔtDxylanDαβδraαatσonDsystβmsRRD2022PDUTUZ[T 2

378 jrystalDstruΔturβsDoγDlγβiDanαDlγβvDσnDaDсaΔtβrσalDsσαβropπorβQσnαβpβnαβntDσronDtransportDsystβmRRD
2022PDY_XPDUVXQUWT

377 jrystalDstruΔturβDanαDсσoΔπβmσΔalDanalysσsDoγDtπβDspβΔσalσzβαDαβoxynσvalβnolQαβtoxσγyσnδDδlyoxalasβD
zwnDγromDnossypσumDπσrsutumRRD2022PDVTTPDW]]QW_Z 0

376
kβvβlopmβntDoγDaDkuhDaptamβrDtπatDсσnαsDtoDtπβDΔomplβmβntarσtyQαβtβrmσnσnδDrβδσonDoγD
tπβrapβutσΔDmonoΔlonalDantσсoαyDanαDaγγσnσtyDσmprovβmβntDσnαuΔβαDсyDpoQΔπanδβDγorDsβnsσtσvβD
αβtβΔtσonRRD2022PDVTWPDUUXTV[

1

375 {ypβDiDanαD{ypβDhDσnγluβnzaDpolymβrasβsDπavβDβvolvβαDασstσnΔtDсσnασnδDσntβrγaΔβsDtoDrβΔruσtDtπβD
yuhDpolymβrasβDppDj{kRD 0

374 wroсσnδDtπβDyβquσrβmβntsDγorDkualDhnδσotβnsσnQjonvβrtσnδDlnzymβDjQkomaσnDzβlβΔtσvβSuβprσlysσnD
pnπσсσtσonRRD2022PD 0

373 jryoQltDstruΔturβDoγDtransΔrσptσonDtβrmσnatσonDγaΔtorDyπoDγromDtyΔoсaΔtβrσumDtuсβrΔulosσsD
rβvβalsDсσΔyΔlomyΔσnDrβsσstanΔβDmβΔπanσsmRRD2022PDYPDUVT 1

372 jαylDkβγσΔσβnΔyDirakβsDuβuronalDlxΔσtaсσlσtyDanαDuoΔσΔβptσonDtπrouδπDwromotσnδDrΔnсUD
{ransΔrσptσonDσnDwβrσpπβralDzβnsoryDuβuronsRRD2022PDβVUTXWU[ 1

371 pmprovσnδDtπβDΔβllQmβmсranβQpβnβtratσnδDaΔtσvσtyDoγDδloсσnsDсyDσntroαuΔσnδDposσtσvβDΔπarδβsDonD
protβσnDsurγaΔβaDhDΔasβDstuαyDoγDspβrmDwπalβDmyoδloсσnRRD2022PDY_]PDVZQWU 0

370 pnsσδπtsDσntoDiσnασnδDoγDzσnδlβQztranαβαD‘σralDyuhD{βmplatβDtoDtπβDyβplσΔatσonQ{ransΔrσptσonD
jomplβxDoγDzhyzQjo‘QVDγorDtπβDwrσmσnδDyβaΔtσonDγromDtolβΔularDkynamσΔsDzσmulatσonsRRD2022PD 1

369 pnvβstσδatσonDoγDtπβDtolβΔularDkβtaσlsDoγDtπβDpntβraΔtσonsDoγDzβlβnoδlyΔosσαβsDanαDoumanD
nalβΔtσnQWRRD2022PDVWPD 1

368 hnDlnzymβDwσtπDoσδπDjatalytσΔDwroγσΔσβnΔyD}tσlσzβsDkσstalDzσtβDzuсstratβDiσnασnδDlnβrδyDtoDztaсσlσzβD
tπβDjlosβαDztatβDсutDatDtπβDlxpβnsβDoγDzuсstratβDpnπσсσtσonRD2022PDUVPDWUX_QWUZX 0

367 hΔtσvβDsσtβDstruΔturβDoγDtπβDzπσδβllaDγlβxnβrσDβγγβΔtorDvsppRD

366 hDsσmplβDtβΔπnσquβDtoDΔlassσγyDασγγraΔtσonDαataDγromDαynamσΔDprotβσnsDaΔΔorασnδDtoDσnασvσαualD
polymorpπsRRD2022PD[]PDVZ]QV[[ 1

365 zuсstratβQiσnασnδDtoαβDoγDaD{πβrmopπσlσΔDwl{DoyαrolasβDanαDlnδσnββrσnδDtπβDlnzymβDtoDlnπanΔβD
tπβDoyαrolytσΔDlγγσΔaΔyRD2022PDUVPDWTWWQWTXT 3

364 ‘arσaсσlσtyDσnDtπβDzpatσalDztruΔturβDoγDtπβDjβntralDsoopDσnDjoсraDjytotoxσnsDyβvβalβαDсyD“QrayD
hnalysσsDanαDtolβΔularDtoαβlσnδRRD2022PDUXPD 0

363 kσsΔovβryDoγDzQVU[ZVVPDaDuonΔovalβntDvralDzhyzQjo‘QVDWjsDwrotβasβDpnπσсσtorDjlσnσΔalDjanασαatβD
γorD{rβatσnδDjv‘pkQU_RRD2022PD 18

362 kσvβrsβlyDsuсstσtutβαDsulγamσαβsDγorDγraδmβntQсasβαDαruδDασsΔovβryDoγDΔarсonσΔDanπyαrasβD
σnπσсσtorsaDsyntπβsσsDanαDσnπσсσtoryDproγσlβRRD2022PDW[PD]Y[Q]ZY
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361 ztruΔturalDсasσsDoγDhlzπβσmβrDQamyloσαDpβptσαβDrβΔoδnσtσonDсyDβnδσnββrβαDlσpoΔalσnDprotβσnsDwσtπD
aδδrβδatσonQсloΔkσnδDaΔtσvσtyRRD2022PD 0

360 pαβntσγσΔatσonDoγDuovβlDnzrQW˛†DoσtsD}sσnδDjompβtσtσvβDiσopπysσΔalDhssaysRRD2022PDVWPD 1

359 ztruΔturβDanαDaΔtσvσtyDoγDtπβDkouhDjoβnzymβQhD{πσoβstβrasβDγromDztapπyloΔoΔΔusDaurβusD
provσασnδDσnsσδπtsDγorDσnnovatσvβDαruδDαβvβlopmβntRRD2022PDUVPDXWUW

358 ztruΔturβsDoγDzhzQZDΔoσlβαDΔoσlDπolαDσmplσΔatσonsDγorDtπβDpolarσtyDoγDtπβDΔβntrσolarDΔartwπββlRRD2022PD 1

357 {πβDm}zpvuDprotβσnDΔrystallσzatσonDsΔrββnRRD2022PDYYPDWUTQWU_

356 lnδσnββrσnδDoγDaDsyntπβtσΔDantσсoαyDγraδmβntDγorDstruΔturalDanαDγunΔtσonalDstuασβsDoγDrODΔπannβlsRRD
2022PDUYXPD

355 mσnσsDtoluβnσaDaDnβwDtypβDoγDtπσolasβDwσtπDanDσntβδratβαD–nQγσnδβrDsuсunσtDΔatalysβsDtπβDγσnalDstβpDoγD
anaβroсσΔDtoluβnβDmβtaсolσsmRRD2022PD

354 ztruΔturalDanαDiσopπysσΔalDpnsσδπtsDσntoDzwpurUDiounαDtoDoumanDjatσonσΔD{rypsσnRRD2022PDVWPD 1

353 kβsσδnPDzyntπβsσsDanαD“QrayDztruΔturalDztuασβsDoγDwotβntDop‘QUDwrotβasβDpnπσсσtorsDjontaσnσnδDjQXD
zuсstσtutβαD{rσΔyΔlσΔDoβxaπyαroQγuroγuranDαβrσvatσvβsDasDwVDlσδanαsRRD2022PD

352 {πβDj{wQсσnασnδDαomaσnDσsDασsβnδaδβαDγromDtπβDkuhQсσnασnδDαomaσnDσnDaDΔoQΔrystalDstruΔturβDoγD
iaΔσllusDsuсtσlσsDuoΔQkuhDΔomplβxRD

351 oaloδβnDionαsDlxσstDсβtwββnDuonΔovalβntDsσδanαsDanαDuaturalDuuΔlβσΔDhΔσαsRRD2022PD 1

350 uovβlDγunΔtσonalDσnsσδπtsDσntoDaDmoασγσβαDsuδarQсσnασnδDprotβσnDγromDzynβΔπoΔoΔΔusDtp{z_VVTRRD
2022PDUVPDX]TY 0

349 kβsσδnDoγDaDδolαDΔlustβrσnδDsσtβDσnDanDβnδσnββrβαDapoQγβrrσtσnDΔaδβRD2022PDYPD

348 tolβΔularDсasσsDoγDspβΔσγσΔσtyDanαDαβamσαatσonDoγDβpmXhDсyDiurkπolαβrσaDsβtπalDmaΔtorDURRD2022PDYPDV[V 0

347 kβsσδnPDzyntπβsσsPDanαDwrooγQoγQjonΔβptDoγD{rσplβQzσtβDpnπσсσtorsDaδaσnstDhmσnoaΔylQtyuhD
zyntπβtasβsRRD2022PD 1

346 ztruΔturalDstuασβsDoγDπβpatσtσsDjDvσrusDnonQstruΔturalDprotβσnQYсDoγDδβnotypβDXaRD

345 hDuovβlDhΔylQhΔptQiσnασnδDwrotβσnDjonγβrsDpntrσnsσΔDzβnsσtσvσtyDtoDmattyDhΔσαDzyntπasβD{ypβDppD
pnπσсσtorsDσnDRRD2022PDUWPD]XZ[VV 0

344 ztruΔturβDanαDmunΔtσonDoγDanDuQaΔβtyltransγβrasβDγromDtπβDoumanDwatπoδβnDhΔσnβtoсaΔtβrD
сaumannσσDpsolatβDihs_VUVRRD2022PD 0
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343 tultσγunΔtσonalDсσoΔatalystDγorDΔonjuδatβDrβαuΔtσonDanαDrβαuΔtσvβDamσnatσonRRD2022PDZTXPD]ZQ_U 11

342 ztruΔturβQδuσαβαDmutaδβnβsσsDoγDaDmuΔσnQsβlβΔtσvβDmβtalloprotβasβDγromDhkkβrmansσaDmuΔσnσpπσlaD
altβrsDsuсstratβDprβγβrβnΔβsRRD2022PDUTU_U[ 3

341 uovβlDhntσсoαyDpntβrγaΔβsDyβvβalβαD{πrouδπDztruΔturalDtσnσnδRD

340 {βmpβraturβQαβpβnαβntDstruΔturalDtransσtσonDγollowσnδD“QrayQσnαuΔβαDmβtalDΔβntβrDrβαuΔtσonDσnD
oxσασzβαDΔytoΔπromβDΔDoxσαasβRRD2022PDUTU[__ 0

339 ztruΔturβQсasβαDmolβΔularDΔπaraΔtβrσzatσonDoγDtπβDsltyDtransΔrσptσonDγaΔtorDγromDsσstβrσaD
monoΔytoδβnβsRRD2022PDZTTPDUXVQUX_ 1

338 jyΔlosβrσnβDβnantσomβrsDσnπσсσtDwswQαβpβnαβntDΔystβσnβDαβsulγurasβDzuγzDvσaDασstσnΔtDmβΔπanσsmsRRD
2022PD 0

337 tolβΔularDсasσsDγorDsuсstratβDrβΔoδnσtσonDanαDsβptumDΔlβavaδβDсyDhtlhPDtπβDmajorD
uQaΔβtylδluΔosamσnσαasβDoγDlntβroΔoΔΔusDγaβΔalσsRRD2022PDUTU_UY 0

336 {πβDασmβrσzatσonDmβΔπanσsmDoγDtπβDuQtβrmσnalDαomaσnDoγDspσαβrDsσlkDprotβσnsDσsDΔonsβrvβαDαβspσtβD
βxtβnsσvβDsβquβnΔβDασvβrδβnΔβRRD2022PDUTU_UW 1

335 wπospπosσtβQαβpβnαβntDprβsβntatσonDoγDαualDpπospπorylatβαDpβptσαβsDсyDtojDΔlassDpDmolβΔulβsRRD
2022PDVYPDUTXTUW

334 hrylalkynylDamσαβQtypβDpβroxσsomβDprolσγβratorQaΔtσvatβαDrβΔβptorD˛‡DLwwhy˛‡MQsβlβΔtσvβDantaδonσstsD
ΔovalβntlyDсσnαDtoDtπβDwwhy˛‡DlσδanαDсσnασnδDαomaσnDwσtπDaDunσquβDсσnασnδDmoαβRRD2022PDUV]Z[Z 2

333 iβnzosβlβnoatβsaDhDnovβlDΔlassDoγDΔarсonσΔDanπyαrasβDσnπσсσtorsRRD2022PDUVVPDUTY[YU 0

332 jrystalDstruΔturβDoγDsQaraсσnosβDUQαβπyαroδβnasβDasDaDsπortQΔπaσnDrβαuΔtasβSαβπyαroδβnasβD
protβσnRRD2022PDZTXPDUXQVU

331 ztruΔturβQγunΔtσonDstuασβsDoγDtwoDyβastDπomσnδDβnαonuΔlβasβsDtπatDβvolvβαDtoDΔlβavβDσαβntσΔalD
tarδβtsDwσtπDασssσmσlarDratβsDanαDspβΔσγσΔσtσβsRRD2022PDUZ[YYT

330 jrystalDstruΔturβsDoγD{{ohUVZYDanαD{{ohUVZXS{{ohUVZYDΔomplβxDrβvβalDanDσntrσnsσΔD
πβtβroασmβrσΔDassβmсlyRRD2022PDVT[PDXVXQXWW

329 ztruΔturβQсasβαDmolβΔularDΔπaraΔtβrσzatσonDoγDtπβD”βtsDtransΔrσptσonDγaΔtorDγromDiaΔσllusDsuсtσlσsRRD
2022PDZT[PDUXZQUYU

328 taΔπσnβDlβarnσnδDtoDβstσmatβDtπβDloΔalDqualσtyDoγDprotβσnDΔrystalDstruΔturβsRD2021PDUUPDVWY__ 1

327 pnvβstσδatσonDoγDkσγγβrβntDwroсaсσlσtyDkσstrσсutσonDmunΔtσonsDγorD’σnαDzpββαDtoαβllσnδD}sσnδD
jlassσΔalDanαDuovβlDtβtaπβurσstσΔDtβtπoαsRD2021PD 1

326 vnβQwotDwroΔβαurβDγorDtπβDzyntπβsσsDoγDhsymmβtrσΔDzuсstσtutβαD}rβσαoDiβnzβnβDzulγonamσαβsDasD
lγγβΔtσvβDpnπσсσtorsDoγDjarсonσΔDhnπyαrasβDlnzymβsRRD2021PD 1
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325
lnantσomβrσΔDzβparatσonDanαDtolβΔularDtoαβllσnδDoγDiσoaΔtσvβD
XQhrylQWPXQασπyαropyrσmσασnQVLUoMQonβDlstβrDkβrσvatσvβsDonD{βσΔoplanσnQiasβαDjπσralDztatσonaryD
wπasβRD2022PD_PD[

0

324 ztruΔturalDanαDiσoΔπβmσΔalDpnvβstσδatσonDoγDjlassDpDyσсonuΔlβotσαβDyβαuΔtasβDγromDtπβD
oypβrtπβrmopπσlβDRRD2021PD 2

323 yβδσosβlβΔtσvσtyDmβΔπanσsmDoγDtπβD{πunсβrδσaDalataD˛�ZQUZaTQaΔylDΔarrσβrDprotβσnDαβsaturasβRD2021PD 0

322 nlyΔβrolDσsDyβlβasβαDγromDaDuβwDwatπDσnDtnsDsσpasβDjatalytσΔDwroΔβssRD2021PD 0

321 yβvβalσnδDaDπσααβnDσntβrmβασatβDoγDrotatoryDΔatalysσsDwσtπD“QrayDΔrystalloδrapπyDanαDtolβΔularD
sσmulatσonsRD 0

320 jrystalDztruΔturβDoγD{jw{wD}nravβlsDanDhllostβrσΔDyβδulatoryDyolβDoγDoβlσxD˛–[DσnDwπospπatasβD
hΔtσvσtyRRD2021PDZTPDW]YZQW]Z[ 2

319 hDspβΔσγσΔDσnπσсσtorDoγDhskoUhWDrβδulatβsDrβtσnoσΔDaΔσαDсσosyntπβsσsDσnDδlσomaDstβmDΔβllsRRD2021PDXPDUXVT 3

318 ztruΔturβPDαynamσΔsPDanαDσnπσсσtσonDoγDztapπyloΔoΔΔusDaurβusDmUhVVQtyuhDmβtπyltransγβrasβRD

317 ztruΔturalDanαDmunΔtσonalDjπaraΔtβrσzatσonDoγDmosγomyΔσnDyβsσstanΔβDjonγβrrβαDсyDmosiDγromD
lntβroΔoΔΔusDγaβΔσumRD2021PD 1

316 pnsσδπtDonDmolβΔularDpatπoδβnβsσsDanαDpπarmaΔoΔπapβronσnδDpotβntσalDσnDwπospπomannomutasβDVD
LwttVMDαβγσΔσβnΔyPDprovσαβαDсyDnovβlDπumanDwttVDstruΔturβsRD2021PD 2

315 wπarmaΔoloδσΔalDtarδβtσnδDoγDt{omkVDsupprβssβsDaΔutβDmyβloσαDlβukβmσaDсyDσnαuΔσnδDtπymσασnβD
αβplβtσonDanαDrβplσΔatσonDstrβssRRD2022PDWPDUYZQU[V 2

314 mraδmβntDsΔrββnσnδDanαDstruΔturalDanalysβsDπσδπlσδπtDtπβDh{wQassσstβαDlσδanαDсσnασnδDγorDσnπσсσtorD
ασsΔovβryDaδaσnstDtypβDUDmβtπσonylQtyuhDsyntπβtasβRRD2022PD 1

313 hntσсoαyDrβΔoδnσtσonDoγDΔomplβmβntDmaΔtorDoDrβvβalsDaDγlβxσсlβDloopDσnvolvβαDσnDhtypσΔalDoβmolytσΔD
}rβmσΔDzynαromβDpatπoδβnβsσsRRD2022PDUTU_ZV 0

312 lxplorσnδDδβnβralσtyDoγDβxpβrσmβntalDΔonγormatσonalDΔπanδβsDwσtπDhlpπamolαDprβασΔtσonsRD

311 ztruΔturβDoγDtπβDπumanDσnnβrDkσnβtoΔπorβDсounαDtoDaDΔβntromβrσΔDjluwQhDnuΔlβosomβRRD2022PDW[ZPDβaсnW]UT 5

310 nlyΔosσαβDπyαrolasβDγromDtπβDno[ZDγamσlyDσnασΔatβsDtπatDmarσnβDzalβδβntσсaΔtβrDspRDoβl_p_ZD
ΔonsumβsDalpπaQmannanDγromDγunδσRRD2022PD 1

309
ztruΔturalDiasσsDγorDyβαuΔβαDkynamσΔsDoγD{πrββDlnδσnββrβαDouoDlnαonuΔlβasβDsysQtoQhlaDtutantsD
γorDtπβDjlustβrβαDyβδularlyDpntβrspaΔβαDzπortDwalσnαromσΔDyβpβatDLjypzwyMQhssoΔσatβαD_D
LjypzwySjas_MDlnzymβRRD2022PD

0

308 kata_zπββt_URpαγRD2020PD

(2020-2022)
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307 wrβsβntatσon_URpαγRD2019PD

306 kata_zπββt_URwkmRD2019PD

305 kata_zπββt_URwkmRD2019PD

304 {aсlβ_UR“szRD2019PD

303 kata_zπββt_URpαγRD2018PD

302 kata_zπββt_URαoΔxRD2018PD

301 {aсlβ_URkvj“RD2018PD

300 {aсlβ_VRkvj“RD2018PD

299 {aсlβ_URkvj“RD2019PD

298 kata_zπββt_URpαγRD2020PD

297 kata_zπββt_URpαγRD2019PD

296 {aсlβ_URkvj“RD2020PD

295 ‘σαβo_URtwXRD2020PD

294 ‘σαβo_VRtwXRD2020PD

293 ‘σαβo_WRtwXRD2020PD

292 ‘σαβo_XRtwXRD2020PD

291 {aсlβ_URαoΔxRD2020PD

290 wrβsβntatσon_VRww{“RD2018PD
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289 {aсlβ_URkvj“RD2018PD

288 {πβDstruΔturβQγunΔtσonDrβlatσonsπσpDoγDπumanDсlβomyΔσnDπyαrolasβaDmutatσonDoγDaDΔystβσnβDprotβasβD
σntoDaDsβrσnβDprotβasβRRD2022PD 1

287 zurγaΔβDpδDvarσaсlβDαomaσnDδlyΔosylatσonDaγγβΔtsDautoantσδβnDсσnασnδDanαDaΔtsDasDtπrβsπolαDγorD
πumanDautorβaΔtσvβDiDΔβllDaΔtσvatσonRRD2022PD]PDβaсmU[Y_ 4

286 ztruΔturβQсasβαDσnπσсσtorDαβsσδnDγorDrβsπapσnδDсaΔtβrσalDmorpπoloδyRRD2022PDYPDW_Y 1

285 ztruΔturβDanαDrolβDoγDtπβDlσnkβrDαomaσnDoγDtπβDσronDsurγaΔβQαβtβrmσnantDprotβσnDpsαoDσnDπβmβD
transportatσonDσnDztapπyloΔoΔΔusDaurβusRRD2022PDUTU__Y

284 nβnβtσΔDvalσαatσonDoγDhspβrδσllusDγumσδatusDpπospπoδluΔomutasβDasDaDvσaсlβDtπβrapβutσΔDtarδβtDσnD
σnvasσvβDaspβrδσllosσsRRD2022PDUTVTTW 1

283 zβlβnoΔyanatβDkβrσvβαDzβQpnΔorporatσonDσntoDtπβDuσtroδβnasβDmβDwrotβσnDjlustβrRD

282 jomputatσonallyDβnπanΔβαD“QrayDασγγraΔtσonDanalysσsDoγDaDδolαLpppMDΔomplβxDσntβraΔtσnδDwσtπDtπβD
πumanDtβlomβrσΔDkuhDnQquaαruplβxRD}nravβllσnδDnonQunσquβDlσδanαDposσtσonσnδRRD2022PD 0

281 lγγσΔσβntDzΔrββnσnδDoγD{arδβtQzpβΔσγσΔDzβlβΔtβαDjompounαsDσnDtσxturβsDсyDU_mDutyDiσnασnδDhssayD
wσtπDwrβασΔtβαDU_mDutyDjπβmσΔalDzπσγtsRRD2022PD

280 ztruΔturalPDmβΔπanσstσΔDanαDpπysσoloδσΔalDσnsσδπtsDσntoDpπospπolσpasβDhQmβασatβαDmβmсranβD
pπospπolσpσαDαβδraαatσonDσnDRRD2022PDUUPD 1

279 ztruΔturalDsnapsπotsDoγDnσtrosoδlutatπσonβDсσnασnδDanαDrβaΔtσvσtyDunαβrlyσnδDzQnσtrosylatσonDoγD
pπotosyntπβtσΔDnhwkoRD

278 zσδnalDtransαuΔtσonDσnDlσδπtQoxyδβnQvoltaδβDrβΔβptorsDlaΔkσnδDtπβDaΔtσvβQsσtβDδlutamσnβRRD2022PDUWPDVZU] 1

277 oβtβroδβnβσtyDoγDtπβDnmwDγσtnβssDlanαsΔapβDanαDαataQαrσvβnDprotβσnDαβsσδnRRD2022PDUUPD 2

276 hαvanΔβαDpnsσδπtsDσntoDjatalytσΔDanαDztruΔturalDmβaturβsDoγDtπβD–σnΔQkβpβnαβntDhlΔoπolD
kβπyαroδβnasβDγromD{πauβraDaromatσΔaRRD2022PD

275 uovβlDnonQΔovalβntDszkUDσnπσсσtorsDβnαowβαDwσtπDantσΔanΔβrDβγγβΔtsDσnDlβukβmσaDanαDsolσαDtumorD
ΔβllularDmoαβlsRRD2022PDVW[PDUUXXUT 0

274 wroсaсσlσstσΔDlβarnσnδDσnγβrβnΔβDoγDсounαaryDvaluβDproсlβmDwσtπDunΔβrtaσntσβsDсasβαDonD
rullсaΔkâ��sβσсlβrDασvβrδβnΔβDunαβrDσmplσΔσtDΔonstraσntsRD2022PDW_YPDUUYT[] 0

273 ztruΔturalDσnsσδπtDσntoDΔπσtσnDpβrΔβptσonDсyDΔπσtσnDβlσΔσtorDrβΔβptorDkσnasβDUDoγDvryzaDsatσvaRRD2022PD 0

272 joopβratσvβDrβδulatσonDoγDwipUDanαDthwrsDΔontrolsD’yr”XYDtransΔrσptσonDγaΔtorDσnDrσΔβDσmmunσtyRRD
2022PDUWPDVW_[ 1

(2022-2018)
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271 ztruΔturβPDαynamσΔsPDanαDmolβΔularDσnπσсσtσonDoγDtπβDztapπyloΔoΔΔusDaurβusDmUhVVQtyuhD
mβtπyltransγβrasβD{rmrRD2022PDUTVTXT 0

270 ztruΔturalDσnsσδπtsDσntoDtπβDΔatalytσΔDmβΔπanσsmDanαDuсσquσtσnDrβΔoδnσtσonDoγD}zwWXRRD2022PDUZ[ZWX

269 yβvβrsσсlβDlysσnβQtarδβtβαDproсβsDrβvβalDrβsσαβnΔβDtσmβQсasβαDkσnasβDsβlβΔtσvσtyRRD2022PD 3

268 lxDsσlσΔoDβnδσnββrσnδDoγDΔystσnβQαβnsβDpβptσαβsDyσβlασnδDaDpotβntDсσspβΔσγσΔD{DΔβllDβnδaδβrRRD2022PDUXPDβaсnTXTV

267 ztruΔturβQсasβαDaltβratσonDoγDtryptopπanDrβsσαuβsDoγDtπβDmultσαruδDtransportβrDjmhijiUDtoDassβssD
suсstratβDсσnασnδDusσnδDγluorβsΔβnΔβDspβΔtrosΔopyRD2022PDWUPD

266 ztruΔturalDanαDγunΔtσonalDσnsσδπtsDσntoDtπβDkuhDαamaδβQσnαuΔσсlβDprotβσnDUDLkασUMDγromDprotozoaRD
2022PDXPDU[YQU_U

265 jovalβntDly˛–DhntaδonσstDoWiQZYXYDkβmonstratβsDlnΔouraδσnδDwrβΔlσnσΔalDhΔtσvσtyDσnD
{πβrapyQyβsσstantDirβastDjanΔβrRD2022PDVUPD]_TQ_TV 2

264 pllumσnatσnδDtπβDkarkaDoσδπlyDzβlβΔtσvβDpnπσсσtσonDoγDzβrσnβS{πrβonσnβDrσnasβDU[hDwσtπD
wyrazolo UPYQaÅpyrσmσασnβQiasβαDtaΔroΔyΔlβsRD 0

263 {ypβDiDanαDtypβDhDσnγluβnzaDpolymβrasβsDπavβDβvolvβαDασstσnΔtDсσnασnδDσntβrγaΔβsDtoDrβΔruσtDtπβD
yuhDpolymβrasβDppDj{kRD2022PDU]PDβUTUTWV] 0

262 pnγluβnzaDΔπσmβrσΔDπβmaδδlutσnσnDstruΔturβsDσnDΔomplβxDwσtπDсroaαlyDprotβΔtσvβDantσсoασβsDtoDtπβD
stβmDanαDtrσmβrDσntβrγaΔβRD2022PDUU_PD 0

261 {σmβQsβrσβsDtransΔrσptomσΔDsΔrββnσnδDoγDγaΔtorsDΔontrσсutσnδDtoDtπβDΔrossQtolβranΔβDtoD}‘DraασatσonD
anαDanπyαroсσosσsDσnDtarασδraαβsRD2022PDVWPD 0

260 jrystalDztruΔturβDoγDanDpntramolβΔularDtβsaΔonylQjoβnzymβDhD{ransγβrasβDmromDtπβD
WQoyαroxypropσonσΔDhΔσαDjyΔlβDoγDyosβσγlβxusDΔastβnπolzσσRD2022PDUWPD 1

259 kusquβtσαβDmoαulatβsDσnnatβDσmmunβDrβsponsβDtπrouδπDсσnασnδDtoDpZVRD2022PD 0

258 kβvβlopmβntDoγDwrazσquantβlDsulpπonamσαβDαβrσvatσvβsDasDantσsΔπσstosomalDαruδsRD2022PDW[PDUX[_QUX_X 1

257 ztruΔturalDсasσsDγorDtπβDσnπσсσtσonDoγDπumanDanδσotβnsσnQUDΔonvβrtσnδDβnzymβDсyDγosσnoprσlatRD 0

256 {πβDσnγluβnΔβDoγDoollσαayDjunΔtσonDsβquβnΔβDanαDαynamσΔsDonDkuhDΔrystalDsβlγQassβmсlyRD2022PDUWPD 8

255 kβtβrmσnatσonDoγDoσstonβDtβtπyltransγβrasβDztruΔturβDсyDjrystalloδrapπyRD2022PDUW[QUX[

254 lnδσnββrσnδDδloсσnsDγorDβγγσΔσβntDсσoαβδraαatσonDoγDmalaΔπσtβDδrββnaDtwoDΔasβDstuασβsDoγDmyoδloсσnD
anαDnβuroδloсσnRD2022PDUVPDU]ZYXQU]ZZT
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253 lluΔσαatσonDoγDсσnασnδDprβγβrβnΔβsDoγD”lh{zDαomaσnsDtoDsσtβQspβΔσγσΔDaΔβtylatβαDnuΔlβosomβDΔorβD
partσΔlβsRD2022PDUTVUZX 0

252 jrystalDstruΔturβDoγDaDγamσlyD‘pppD˛†QlaΔtamasβDγolαDπyαrolasβDrβvβalsDtπβDmolβΔularDmβΔπanσsmDγorDσtsD
сroaαDsuсstratβDsΔopβRD 1

251 yβvβalσnδDaDoσααβnDpntβrmβασatβDoγDyotatoryDjatalysσsDwσtπD“QrayDjrystalloδrapπyDanαDtolβΔularD
zσmulatσonsRD

250 tolβΔularDсasσsDoγDmlhr[QmβασatβαDπumanD‘Qh{wasβDrβδulatσonRD2022PDUWPD 0

249 oalluΔσnatσnδDprotβσnDassβmсlσβsRD 0

248 iβπavσorDoγDiQDanαD–QkuhDjrystalsDunαβrDoσδπDoyαrostatσΔDwrβssurβRD2022PDUVPD][U 1

247 {πβDγσrstDstruΔturβDoγDπumanDt{omkVsDanαDσtsDσmplσΔatσonsDγorDtπβDαβvβlopmβntDoγD
σsoγormQsβlβΔtσvβDσnπσсσtorsRD 0

246 jonγormatσonalDγlβxσсσlσtyDσnDΔarсapβnβmDπyαrolysσsDαrσvβsDsuсstratβDspβΔσγσΔσtyDoγDtπβDΔlassDkD
ΔarсapβnβmasβDv“hQVXSXTRD2022PDUTVUV[ 1

245 {πβDΔomplβxDoγDmasQassoΔσatβαDγaΔtorDUDwσtπDosp[TDstaсσlσzβsDtπβDaαπβrβnsDjunΔtσonDσntβδrσtyDсyD
supprβssσnδDyπohDaΔtσvatσonRD 1

244 {hzUYYWPDaDsmallDmolβΔulβDsuсunσtDσntβraΔtσonDσnπσсσtorDoγDrσсonuΔlβotσαβDrβαuΔtasβPDβxπσсσtsD
antσtumorDaΔtσvσtyDсyDΔausσnδDkuhDrβplσΔatσonDstrβssRD2022PDYPD 0

243 yβaΔtσonDtβΔπanσsmDanαD{πrββQkσmβnsσonalDztruΔturβDoγDnkwQαQδlyΔβroQ˛–QαQmannoQπβptosβD
XPZQkβπyαratasβDγromDjampyloсaΔtβrDjβjunσRD 2

242 tβΔπanσsmDoγDβxonDlσδatσonDсyDπumanDsplσΔβosomβRD2022PD 1

241 hDsσnδlβDsβnsorDΔontrolsDlarδβDvarσatσonsDσnDzσnΔDquotasDσnDaDmarσnβDΔyanoсaΔtβrσumRD 1

240 ztruΔturalDhnalysσsDanαDkβvβlopmβntDoγDuotumDmraδmβntDzΔrββnσnδDoσtsRD 0

239 tβtalDΔoγaΔtorDstaсσlσzatσonDсyDaDpartnβrDprotβσnDσsDaDwσαβsprβaαDstratβδyDβmployβαDγorDamσαasβD
aΔtσvatσonRD2022PDUU_PD 0

238 kσsΔovβryDoγDhryloxypπβnylâ��oβptapβptσαβDoyсrσαsDasDwotβntDanαDzβlβΔtσvβDtatrσxD
tβtalloprotβσnasβQVDpnπσсσtorsDγorDtπβD{rβatmβntDoγDpασopatπσΔDwulmonaryDmσсrosσsRD2022PDZYPD]X_WQ]YUT 1

237 yβΔomсσnantDmσmoDhαπβsσnDkβmonstratβsDoowDtπβDhllostβrσΔDjatΔπDionαDtβΔπanσsmDjanDzupportD
mastDanαDztronδDiaΔtβrσalDhttaΔπmβntDσnDtπβDhсsβnΔβDoγDzπβarRD2022PDUZ[Z]U 0

236 wπysσoloδyDanαDstruΔturβDoγDpatπoδβnσΔDlsΔπβrσΔπσaDΔolσDpvmp{DrβvβalDtwoDsuсstratβQсσnασnδDsσtβsRD
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235 hnDβnδσnββrβαDYQπβlσxDсunαlβDαβrσvβαDγromDzhyzQjo‘QVDzVDprβQсσnαsDsarсβΔovσralDspσkβDatDсotπD
sβroloδσΔalQDanαDβnαosomalQpoDtoDσnπσсσtDvσrusDβntryRDUQYT 0

234 pnsσδπtsDσntoDtπβDatypσΔalDautokσnasβDaΔtσvσtyDoγDtπβDwsβuαomonasDaβruδσnosaDnaΔzDπσstσασnβDkσnasβD
anαDσtsDσntβraΔtσonDwσtπDyβtzRD2022PD 0

233 jhyk]DnβδatσvβlyDrβδulatβsDusywUDσnγlammasomβDaΔtσvatσonDlβvβlDсyDσntβraΔtσonDwσtπDusywURD

232 jrystalDstruΔturβDoγDpotatoDUXQWQWDprotβσnDztUXγDrβvβalβαDtπβDσmportanΔβDoγDπβlσxDpDσnDztmksUD
rβΔoδnσtσonRD2022PDUVPD

231 oσnδβDασsulγσαβsDσnDπumanDpδnVDjkXTDantσсoασβsDmoαulatβDrβΔβptorDsσδnalσnδDсyDrβδulatσonDoγD
ΔonγormatσonDanαDγlβxσсσlσtyRD2022PD[PD 1

230
jrystalDstruΔturβsDoγD’rсhPDaDspurσousDtarδβtDoγDtπβDsalσΔylσαβnβDaΔylπyαrazσαβDσnπσсσtorsDoγDtypβDpppD
sβΔrβtσonDσnDnramQnβδatσvβDpatπoδβnsPDanαDvβrσγσΔatσonDoγDσmprovβαDspβΔσγσΔσtyDoγDnβxtQδβnβratσonD
ΔompounαsRD2022PDUZ]PD

229 ztruΔturalDσnsσδπtDσntoDapβlσnDrβΔβptorQnDprotβσnDstoσΔπσomβtryRD2022PDV_PDZ]]QZ_[ 0

228 ztruΔturβâ��munΔtσonDpnsσδπtsDσntoDtπβDmunδalDlnαoQjπσtσnasβDjπσtWWDkβpσΔtDσtsDtβΔπanσsmDonD
jπσtσnousDtatβrσalRD2022PDVWPD[Y__ 0

227 {πβDσntrσnsσΔallyDασsorαβrβαDprotβσnD{δpz{DγromD{oxoplasmaDδonασσDσnπσсσtsDz{h{UDsσδnalσnδDсyD
сloΔkσnδDΔoγaΔtorDrβΔruσtmβntRD2022PDUWPD 1

226 jatrppDсσnαsDсotπDsuсstratβsDanαDaΔtσvatorsDatDtπβDaΔtσvβDsσtβRD2022PDXTPDUUUTZX 0

225 ztruΔturβDanαDjonsβrvatσonDoγDhmyloσαDzpσnβsDmromDtπβDjanασαaDalсσΔansDhlsYDhαπβsσnRD_PD 1

224 ztruΔturalDanαDγunΔtσonalDstuασβsDoγDsβrσnβDaΔβtyltransγβrasβDσsoγormDγromDlntamoβсaDπσstolytσΔaD
rβvβalsDnovβlDrolβDoγDtπβDjQtβrmσnalDtaσlDσnDlossDoγDrβδulatσonDγromDγββαсaΔkDσnπσсσtσonRD2022PD

223 ztruΔturalDanαDγunΔtσonalDΔπaraΔtβrσzatσonDoγDkαrjPDaDnovβlDkuhDαamaδβQσnαuΔβαDnuΔlβoσαD
assoΔσatβαDprotβσnDσnvolvβαDσnDkuhDΔompaΔtσonRD 0

222 ztruΔturalDsnapsπotsDoγDnσtrosoδlutatπσonβDсσnασnδDanαDrβaΔtσvσtyDunαβrlyσnδDzQnσtrosylatσonDoγD
pπotosyntπβtσΔDnhwkoRD2022PDYXPDUTVW][ 0

221 ztruΔturalDσnsσδπtsDtoDaDсσQγunΔtσonalDσsoprβnylDασpπospπatβDsyntπasβDtπatDΔanDΔatalyzβDπβaαQtoQtaσlD
anαDπβaαQtoQmσααlβDΔonαβnsatσonRD2022PDVUXPDX_VQX__

220 zulγonamσαβDασurβtσΔDazosβmσαβDasDanDβγγσΔσβntDΔarсonσΔDanπyαrasβDσnπσсσtorRD2022PDUVZ]PDUWWZ[V 0

219 vptσmσzatσonDoγDwotβntDanαDzpβΔσγσΔD{rypanotπσonβDyβαuΔtasβDpnπσсσtorsaDhDztruΔturβQiasβαDkruδD
kσsΔovβryDhpproaΔπRD

218 {uiQ[W]PDaDсσparatopσΔDantσсoαyPDсoostsDσntraΔβllularDuhkODсyDσnπσсσtσnδDjkW]DβΔtoQβnzymβD
aΔtσvσtyRD2022PDUXPD 0
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217 irσαδσnδDtπβDγunΔtσonalDδapDсβtwββnDrβaΔtσvσtyDanαDσnπσсσtσonDσnDαβπalopβroxσαasβDiDγromD
hmpπσtrσtβDornataaDtβΔπanσstσΔDanαDstruΔturalDstuασβsDwσtπDVPXQDanαDVPZQασπalopπβnolsRD2022PDUUU_XX

216 ztruΔturβâ��hΔtσvσtyDyβlatσonsπσpsDanαDhntσlβukβmσaDlγγβΔtsDoγDtπβD{rσΔyΔlσΔDiβnzoσΔDhΔσαDm{vD
pnπσсσtorsRD 0

215 oσjaΔkσnδDoγDtπβDlntβroсaΔtσnDwatπwayDсyDaDzyntπβtσΔDjatβΔπolD‘βΔtorDkβsσδnβαDγorDvxazolσασnonβD
hntσсσotσΔDkβlσvβryDσnDwsβuαomonasDaβruδσnosaRD 0

214 wβptσαβQtoQzmallDtolβΔulβaDhDwπarmaΔopπorβQnuσαβαDzmallDtolβΔulβDsβaαDnβnβratσonDztratβδyD
γromDoσδπQhγγσnσtyDtaΔroΔyΔlσΔDwβptσαβsRD2022PDZYPDUTZYYQUTZ[W 0

213 zuсstratβDsσzβQαβpβnαβntDΔonγormatσonalDΔπanδβsDoγDсaΔtβrσalDpβΔtσnQсσnασnδDprotβσnDΔruΔσalDγorD
ΔπβmotaxσsDanαDassσmσlatσonRD2022PDUVPD

212 tolβΔularDсasσsDγorDtπβDβnzymatσΔDmaΔroΔyΔlσzatσonDoγDmultσplyDсaΔkсonβDuQmβtπylatβαDpβptσαβsRD

211 zβlβnoΔyanatβDαβrσvβαDzβQσnΔorporatσonDσntoDtπβDuσtroδβnasβDmβDprotβσnDΔlustβrRDUUPD 1

210 wβptσαβDjβntrσΔD‘˛†DzpβΔσγσΔDnβrmlσnβDjontaΔtsDzπapβDaDzpβΔσalσstD{DjβllDyβsponsβRDUWPD

209 hсβrrantDπumanDjlpwDaΔtσvatσonDασsturсsDmσtoΔπonαrσalDprotβomβDπomβostasσsDtoDsupprβssD
panΔrβatσΔDαuΔtalDaαβnoΔarΔσnomaRD2022PD 0

208 kσsΔovβryDoγDaDlβΔtσnDαomaσnDtπatDrβδulatβsDβnzymβDaΔtσvσtyDσnDmousβD
uQaΔβtylδluΔosamσnyltransγβrasβQp‘aDLtnh{XhMRD2022PDYPD 0

207 {πβDoaβmopπσlusDσnγluβnzaβDoσpihDtoxσnâ��antσtoxσnDsystβmDaαoptsDanDunusualDtπrββQΔomponβntD
rβδulatoryDmβΔπanσsmRD2022PD_PD

206 ‘avVDσsDaDnovβlDhwwQσntβraΔtσnδDprotβσnDtπatDrβδulatβsDhwwDprotβσnDlβvβlRD2022PDUVPD

205 {σpZTDaΔβtylatσonDoγDπσstonβDoWrXDtβmporallyDΔontrolsDΔπromosomβDpassβnδβrDΔomplβxD
loΔalσzatσonRD2022PDWWPD 0

204 ztruΔturβsDoγDΔπlorampπβnσΔolDaΔβtyltransγβrasβDpppDanαDlRDΔolσD˛†QkβtoaΔylsyntπasβDpppDΔoQΔrystallσzβαD
wσtπDpartσallyDπyαrolysβαDaΔβtylQoxaLαβtπσaMjohRD

203 {πβDγourDysDanαDΔrystalDstruΔturβDanalysσsaDrβlσaсσlσtyPDrβproαuΔσсσlσtyPDrβplσΔaсσlσtyDanαDrβusaсσlσtyRD
2022PDYYPD

202 ztruΔturalDΔπaraΔtβrσsatσonDoγDaDthwyDQrβlatβαDarΔπaβalDΔytoΔπromβDсDYtDprotβσnRD

201 ztβrβosβlβΔtσvβDsyntπβsσsDoγDWPXQασπyαropyrrolo UPVQaÅpyrazσnQULVoMQonβDαβrσvatσvβsDasDwptDkσnasβD
σnπσсσtorsDσnspσrβαDγromDmarσnβDalkaloσαsRD

200 pnsσδπtDσntoDtπβD{umorDzupprβssσonDtβΔπanσsmDγromDtπβDztruΔturβDoγDoumanDwolypyrσmσασnβD
zplσΔσnδDmaΔtorDLwzmSzmwxMDjomplβxβαDwσtπDaDWTmβrDyuhDγromDturσnβD‘σrusQlσkβDWTzD{ransΔrσptQURD
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199 }nΔovβrσnδDsσpopolysaΔΔπarσαβDyβδulatσonDσnDiaΔtβrσaDvσaDtπβDjrσtσΔalDsσpσαDiσnασnδD{unnβlDoγD
”ΔσzS”ΔσtRD2022PDUTX_]]

198 ztruΔturβsDoγD}ihZDβxplaσnDσtsDαualDspβΔσγσΔσtyDγorDuсσquσtσnDanαDmh{UTRD2022PDUWPD 0

197 lnδσnββrσnδDanDautonomousD‘oDαomaσnDtoDmoαulatβDσntraΔβllularDpatπwaysDanαDtoDσntβrroδatβDtπβD
βpmXmDΔomplβxRD2022PDUWPD 1

196 ztruΔturβDoγDπumanDspβrmσnβDoxσαasβDσnDΔomplβxDwσtπDaDπσδπlyDsβlβΔtσvβDallostβrσΔDσnπσсσtorRD2022PDYPD

195 kσsΔovβryDoγDzwoWUV[aDhDuovβlPDoσδπlyDwotβntPDanαDvrallyDhΔtσvβDkσrβΔtDyβnσnDpnπσсσtorRD2022PDZYPDUT]]VQUT]_[ 0

194 jrystalDstruΔturβsDoγDzΔπσstosomaDmansonσDπσstonβDαβaΔβtylasβD]DrβvβalDaDnovβlDсσnασnδDsσtβDγorD
allostβrσΔDσnπσсσtorsRRD2022PDUTVW[Y 0

193 tσΔroQβlβΔtronDασγγraΔtσonDstruΔturβDoγDtπβDaδδrβδatσonQαrσvσnδDuQtβrmσnusDoγDkrosopπσlaDnβuronalD
protβσnDvrсVhDrβvβalsDamyloσαQlσkβD˛†QsπββtsRD2022PDUTVW_Z 0

192 lnδσnββrσnδDβnπanΔβαDtπβrmostaсσlσtyDσntoDtπβDnβoсaΔσllusDpallσαusDnσtrσlβDπyαratasβRD2022PD

191 ztruΔturβsDoγDsQijDvσrusDanαDσtsDopβnDpartσΔlβDprovσαβDσnsσδπtDσntoD{otσvσrusDΔapsσαDassβmсlyRD2022PDYPD 0

190 jπanδβsDσnDaΔtσvβQsσtβDδβomβtryDonD“QrayDpπotorβαuΔtσonDoγDaDlytσΔDpolysaΔΔπarσαβDmonooxyδβnasβD
aΔtσvβQsσtβDΔoppβrDanαDsaΔΔπarσαβDсσnασnδRD2022PD_PD 1

189 ztruΔturβDoγDoumanDlntβrovσrusD[TDanαDptsDpnπσсσtσonDсyDjapsσαQiσnασnδDjompounαsRD

188 tolβΔularDΔπaraΔtβrσzatσonDoγDtπβDtypβD‘pDsβΔrβtσonDsystβmDβγγβΔtorD{lαβUaDrβvβalsDaDstruΔturallyD
altβrβαDskQtranspβptσαasβDγolαRD

187 wπospπoδluΔosβDpsomβrasβDpsDpmportantDγorDhspβrδσllusDγumσδatusDjβllD’allDiσoδβnβsσsRD 2

186 zβlβΔtσvβD{nsjDrβΔruσtmβntDβnπanΔβsDtπβDγσαβlσtyDoγDyuhQδuσαβαDtransposσtσonRD 0

185 ztruΔturalDanalysσsDoγDyβαUDasDaDΔonsβrvβαDsΔaγγolαDoγDtπβDyuhQtarδβtσnδDt{yljSwh“{DΔomplβxRD
2022PDUWPD 0

184 jrystalDztruΔturβsDoγDmrββDanαDsσδanαQiounαDmormsDoγDtπβD{βtyDSDhΔryQsσkβDyβδulatorDzjvWVTUD
γromDztrβptomyΔβsDΔoβlσΔolorDzuδδβstDaDuovβlDhllostβrσΔDtβΔπanσsmRD

183 pntβrασsΔσplσnaryDσnDsσlσΔoDstuασβsDtoDunαβrstanαDσnQαβptπDmolβΔularDlβvβlDmβΔπanσsmDoγDαruδD
rβsσstanΔβDσnvolvσnδDuzWQXhDprotβasβDoγDoj‘RDUQVT

182 iσoΔπβmσΔalDanαDztruΔturalDztuαyDoγDyuvjDanαD”qδmDγromDkβσnoΔoΔΔusDraασoαuransRD
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181 jatalytσΔDσnnovatσonDunαβrlσβsDσnαβpβnαβntDrβΔruσtmβntDoγDpolykβtσαβDsyntπasβsDσnDΔoΔaσnβDanαD
πyosΔyamσnβDсσosyntπβsσsRD2022PDUWPD 0

180 jorβDγuΔosβQspβΔσγσΔDwπolσotaDsquarrosaDlβΔtσnDLDwπozsDMDasDaDpotβntDсroaαQspβΔtrumDσnπσсσtorDoγD
zhyzQjo‘DQVDσnγβΔtσonRD

179 kσpβptσαylDpβptσαasβD_DtrσδδβrsDiyjhVDαβδraαatσonDanαDpromotβsDkuhDαamaδβDrβpaσrRD 3

178 {πβDβxΔβptσonallyDβγγσΔσβntDquorumDquβnΔπσnδDβnzymβDsrssDsupprβssβsDwsβuαomonasDaβruδσnosaD
сσoγσlmDproαuΔtσonRDUWPD

177 ztruΔturalDiasσsDoγDztβrβospβΔσγσΔD‘anaασumQkβpβnαβntDoalopβroxσαasβDmamσlyDlnzymβsDσnD
uapyraασomyΔσnDiσosyntπβsσsRD 0

176 ztruΔturalDαβtβrmσnatσonDoγDanDantσсoαyDtπatDspβΔσγσΔallyDrβΔoδnσzβsDpolyβtπylβnβDδlyΔolDwσtπDaD
tβrmσnalDmβtπoxyDδroupRD2022PDYPD 1

175 pnπσсσtσonDoγDurβasβDсyDπyαroquσnonβsaDaDstruΔturalDanαDkσnβtσΔDstuαyRD

174 ‘σsualσzσnδDâ��hltβrnatσvβDpsoσnγormatσonalDlnδσnββrβαâ��DkuhDσnDhQDanαDiQmormsDatDoσδπDyβsolutσonRD 1

173 ztruΔturalDanαDγunΔtσonalDstuασβsDoγDlβδumaσnQmyΔoΔypσnDΔomplβxβsDrβvβalβαDaDΔompβtσtσvβPD
βxosσtβQrβδulatβαDmoαβDoγDσntβraΔtσonRD2022PDUTVYTV 0

172 iaΔtβrσalDασvσsomβDprotβσnDmtshDγormsDΔurvβαDantσparallβlDαouсlβDγσlamβntsDwπβnDсσnασnδDtoDmtsuRD 0

171 oalluΔσnatσnδDsymmβtrσΔDprotβσnDassβmсlσβsRD 4

170 uovβlDtrσΔyΔlσΔDsmallDmolβΔulβDσnπσсσtorsDoγDuσΔotσnamσαβDuQmβtπyltransγβrasβDγorDtπβDtrβatmβntDoγD
mβtaсolσΔDασsorαβrsRD2022PDUVPD 1

169
yβδσosβlβΔtσvσtyDσnDσnπσсσtσonDoγDpβptσαβDαβγormylasβDγromDoaβmopπσlusDσnγluβnzaβDсyDXQDvsD
YQazaσnαolβDπyαroxamσΔDaΔσαDαβrσvatσvβsaDiσoΔπβmσΔalPDstruΔturalDanαDantσmσΔroсσalDstuασβsRD2022PD
UV]PDUTZT_Y

0

168 op‘QUDprotβasβDwσtπDUTDlopσnavσrDanαDαarunavσrDrβsσstanΔβDmutatσonsDβxπσсσtsDaltβrβαDσnπσсσtσonPD
struΔturalDrβarranδβmβntsDanαDβxtrβmβDαynamσΔsRD2022PDUU[PDUT]WUY 0

167 ztruΔturβQсasβαDratσonalDαβsσδnDoγDaDsπortQΔπaσnDαβπyαroδβnasβSrβαuΔtasβDγorDσmprovσnδDaΔtσvσtyD
towarαDmyΔotoxσnDpatulσnRD2022PDVVVPDXVUQXV] 0

166 whjQmraδmβntklsDâ��DpπotoaΔtσvatβαDΔovalβntDΔapturβDoγDkuhQβnΔoαβαDγraδmβntsDγorDπσtDασsΔovβryRD 1

165 hntσсoαyDσntβrγaΔβsDrβvβalβαDtπrouδπDstruΔturalDmσnσnδRD2022PDVTPDX_YVQX_Z] 0

164 ztruΔturalDpnsσδπtsDσntoDiσnασnδDoγDyβmαβsσvσrD{rσpπospπatβDwσtπσnDtπβDyβplσΔatσonâ��{ransΔrσptσonD
jomplβxDoγDzhyzQjo‘QVRD2022PDZUPDU_ZZQU_[W 0
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163 ztruΔturalDstuαyDoγDtπβDuwhQnaγamostatDΔomplβxDrβvβalsDaDΔovalβntDσnπσсσtoryDmβΔπanσsmDoγD
naγamostatRD2022PD 0

162 tβΔπanσstσΔDσnsσδπtsDσntoDδloсalDsupprβssorsDoγDprotβσnDγolασnδDαβγβΔtsRD2022PDU]PDβUTUTWWX 2

161 ztruΔturβDoγDlaΔtatβDoxσαasβDγromDlntβroΔoΔΔusDπσraβDrβvβalβαDnβwDaspβΔtsDoγDaΔtσvβDsσtβDloopD
γunΔtσonaDwroαuΔtQσnπσсσtσonDmβΔπanσsmDanαDoxyδβnDδatβkββpβrRD2022PDWUPD 0

160 hDyaδDn{wasβDασmβrDΔoαβDαβγσnβsDtπβDrβδulatσonDoγDm{vyjUDсyDamσnoDaΔσαsRD2022PDVXPDUW_XQUXTZ 1

159 ztruΔturalDσnsσδπtsDσntoDtπβDsuсstratβDspβΔσγσΔσtyDoγDptwQZDanαDptwQUDmβtalloQ˛†QlaΔtamasβsRD 0

158 oyсrσαDσnDvσtroSσnDsσlσΔoDanalysσsDoγDlowQaγγσnσtyDprotβσnâ��protβσnDσntβraΔtσonsDtπatDrβδulatβDsσδnalD
transαuΔtσonDсyDzβmaZkRD 1

157 vptσmσzatσonDoγDuQwσpβrσασnylQiβnzσmσαazolonβDkβrσvatσvβsDasDwotβntDanαDzβlβΔtσvβDpnπσсσtorsDoγD
]QvxoDnuanσnβDkuhDnlyΔosylasβDURD 0

156 ztruΔturβQiasβαDztuαyDtoDvvβrΔomβDjrossQyβaΔtσvσtyDoγDuovβlDhnαroδβnDyβΔβptorDpnπσсσtorsRD2022PD
UUPDV[]Y 0

155 kβvβlopmβntDanαDjπaraΔtβrσzatσonDoγD{ypβDpPD{ypβDppPDanαD{ypβDpppDsptQrσnasβDjπβmσΔalDwroсβsRD 1

154 wlantQspβΔσγσΔDok{DγamσlyDπσstonβDαβaΔβtylasβsDarβDnuΔlβoplasmσnsRD 0

153 tolβΔularDсasσsDγorDtπβrmalDstaсσlσtyDanαDaγγσnσtyDσnDaD‘ooDaDΔontrσсutσonDoγDtπβDγramβworkDrβδσonD
anαDσtsDσnγluβnΔβDσnDtπβDΔonγormatσonDoγDtπβDjkyWRD 0

152 ztruΔturalDanαDγunΔtσonalDΔπaraΔtβrσzatσonDoγDultvDΔlβavaδβDсyDzhyzQjo‘QVDWjsproRD2022PDUWPD 3

151 ztruΔturalDβvolutσonDoγDanDσmmunβDβvasσonDαβtβrmσnantDsπapβsDsymβDсorrβlσaβDπostDtropσsmRD 0

150 mluorβsΔβntDwrotβσnsaDjrystallσzatσonPDztruΔturalDkβtβrmσnatσonPDanαDuonnaturalDhmσnoDhΔσαD
pnΔorporatσonRD2023PD__QUU_ 0

149 ztruΔturβQmunΔtσonDanalysσsDoγDsaΔtσplantσсaΔσllusDplantarumDkltlDrβvβalsDkQalanylatβαDlσpotβσΔπoσΔD
aΔσαsDasDασrβΔtDsymсσotσΔDΔuβsDsupportσnδDkrosopπσlaDjuvβnσlβDδrowtπRD 0

148 jWQDanαDjWSjYQlpσmβrasβsDyβquσrβαDγorDtπβDiσosyntπβsσsDoγDtπβDjapsularDwolysaΔΔπarσαβsDγromD
jampyloсaΔtβrDjβjunσRD2022PDZUPDVTWZQVTX] 2

147 kσsΔovβryDoγDoσδπlyDwotβntDanαDzβlβΔtσvβDtatrσxDtβtalloprotβσnasβQ[DpnπσсσtorsDсyDoyсrσασzσnδDtπβD
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