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2168 —δαGsκ−pp−lGκεn−sαGКomplαxGOsuuPGКont−εnsGtwoGκεn−sαGsuƙunεtsSGsuu−lpδ−G−nкGsuuƙαt−SGnαКαss−ryG
βorGsκ−pp−lGpδospδoryl−tεonG−nкGxpTκ−pp−lG−Кtεv−tεonUG1997SGcXSGY[ZT]Y 1605

2167 xpTκ−pp−lG−Кtεv−tεondGtδαGsGκ−pp−lGκεn−sαGrαvα−lαкiUG1997SGcXSGYccTZWY 450

2166 kКtεv−tεonGoβGtδαGsκ−pp−lG−lpδ−Gκεn−sαGКomplαxGƙyGwouuXSG−Gκεn−sαGoβGtδαGtxuGp−tδw−yUG1997SGbbSGYXZTYY 675

2165 kGnovαlGzεnКGβεnγαrGprotαεnGεsGαnКoкαкGƙyGtδαGkr−ƙεкopsεsGv–nXGγαnαG−nкGβunКtεonsG−sG−Gnαγ−tεvαG
rαγul−torGoβGpl−ntGКαllGкα−tδUG1997SGbbSG_b]Tc[ 397

2164 –αsquεtαrpαnαGl−КtonαGКont−εnεnγGwαxεК−nGsnкε−nGmαкεКεn−lGpl−ntsG−nкGpurαGsαsquεtαrpαnαGl−КtonαsG
−sGpotαntGεnδεƙεtorsGoβGtr−nsКrεptεonGβ−КtorGxpTκ−pp−lUG1997SG[WYSGb]TcW 241

2163 oββαКtGoβGγluКoКortεКoεкsGonGtδαGsyntδαsεsGoβG−ntεmεКroƙε−lGpαptεкαsGεnG−mpδεƙε−nGsκεnUG1997SG[X_SGYaZT] 51

2162 xuКlα−rGβ−КtorTκ−pp−ldG−Gpεvot−lGtr−nsКrεptεonGβ−КtorGεnGКδronεКGεnβl−mm−toryGкεsα−sαsUG1997SGZZ_SGXW__TaX 4072

2161 —umourGnαКrosεsGβ−КtorG−lpδ−G−nкGεntαrlαuκεnGXGsεγn−llεnγdGкoGwkzuuGκεn−sαsGКonnαКtGεtG−lliUG1997SG
XbSGZXcTYY 56

2160 xpTκ−pp−GldG−Gpεvot−lGrolαGεnG−stδm−G−nкG−GnαwGt−rγαtGβorGtδαr−pyUG1997SGXbSG[_T]W 179

2159 snкuКεƙlαGrαКαptorsUG1997SGXbSGXaXTXbX 20

2158 —umourGnαКrosεsGβ−КtorG˛–G−nкGεntαrlαuκεnGXGsεγn−llεnγdGкoGwkzuuGκεn−sαsGКonnαКtGεtG−lliUG1997SGXbSGZXcTZYY 118

2157 ’αγul−tεonGoβGxpTκ−pp−GlG−КtεvεtyGƙyGsGκ−pp−GlG−lpδ−G−nкGsGκ−pp−GlGƙαt−Gst−ƙεlεtyUG1997SGXcbSGZTXZ 34

2156 montrolGoβGxpTκ−pp−GlG−КtεvεtyGƙyGtδαGsGκ−pp−GlGƙαt−GεnδεƙεtorUG1997SGXcbSGX[TYZ 20

2155 ’αllGεsG−GκαyGpl−yαrGβorGƙotδGκ−pp−GlTкαpαnкαntGtr−nsКrεptεonG−nкGкαmαtδyl−tεonGεnGlGКαllsUG1997SG
XcbSGY[TZ[ 11

2154 xpTκ−pp−GlV’αlGβ−mεlyGmαmƙαrsGrαγul−tεnγGtδαGsmkwTXGpromotαrGεnGmonoКytεКG—rzTXGКαllsUG1997SG
XcbSG]WT_[ 39

2153 qluКoКortεКoεкTmαкε−tαкGrαprαssεonGoβGnuКlα−rGβ−КtorTκ−pp−lTкαpαnкαntGtr−nsКrεptεonGεnvolvαsG
кεrαКtGεntαrβαrαnКαGwεtδGtr−ns−Кtεv−tεonUG1997SGc[SGXZ]W[Tc 324

2152
—δαGopstαεnTl−rrGvεrusGonКoγαnαGproкuКtGl−tαntGmαmƙr−nαGprotαεnGXGαnγ−γαsGtδαGtumorGnαКrosεsG
β−КtorGrαКαptorT−ssoКε−tαкGкα−tδGкom−εnGprotαεnGtoGmαкε−tαGlGlympδoКytαGγrowtδGtr−nsβorm−tεonG
−nкG−Кtεv−tαGxpTκ−pp−lUG1997SGc[SGXY]cYTa

341

2151 rormon−lG−КtεvεtεαsGoβGКytoκεnαsUG1997SG_cSGXb]TYWY 2
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2150 z−r−sεtαTmαкε−tαкGnuКlα−rGβ−КtorGκ−pp−lGrαγul−tεonGεnGlympδoprolεβαr−tεonGК−usαкGƙyG—δαεlαrε−G
p−rv−GεnβαКtεonUG1997SGc[SGXY]YaTZY 64

2149 ’αsponsαsGƙyGmurεnαGm−Кropδ−γαsGεnβαКtαкGwεtδGvεstαrε−GmonoКytoγαnαsGКruКε−lGβorGtδαG
кαvαlopmαntGoβGεmmunεtyGtoGtδεsGp−tδoγαnUG1997SGX]bSG]aT_a 11

2148 oββαКtGoβGp−rtε−llyGmoкεβεαкGrαtroTεnvαrsoG−n−loγuαsGкαrεvαкGβromGmTrα−КtεvαGprotαεnGonGtδαG
εnкuКtεonGoβGnεtrεКGoxεкαGsyntδαsεsGεnGpαrεtonα−lGm−Кropδ−γαsUG1997SGXYWSGXZbZTc 8

2147 –εγn−lGtr−nsкuКtεonUGsκ−pp−lGκεn−sαG−llGzεppαкGupUG1997SGZbbSG]XcTYX 26

2146 xpGκ−pp−GlVsGκ−pp−GlGprotαεnsUG—δαεrGrolαGεnGКαllGγrowtδSGкεββαrαntε−tεonG−nкGкαvαlopmαntUGw−кrεкSG
–p−εnSGtulyGaTXWSGXcc_UG1997SGXZZYSG’aTXZ 11

2145 —δαGrolαGoβGnxkGεnGtδαGmαКδ−nεsmGoβGxpκ−pp−lGкεmαrGβorm−tεondGКryst−lGstruКturαsGoβGtδαG
кεmαrεz−tεonGкom−εnsGoβGtδαGp]WG−nкGp_]GsuƙunεtsUG1997SG]SGX[YaTZ_ 69

2144 ’αкoxGrαγul−tεonGoβGxpTκ−pp−GlG−Кtεv−tεonUG1997SGYYSGXXX]TY_ 687

2143 —δαGrolαGoβG−кδαsεonGmolαКulαsGεnGmultεplαGsКlαrosεsdGƙεoloγySGp−tδoγαnαsεsG−nкGtδαr−pαutεКG
εmplεК−tεonsUG1997SGZSGZXWTYX 39

2142 —δαGεntαrpl−yGoβGnεtrεКGoxεкαG−nкGpαroxynεtrεtαGwεtδGsεγn−lGtr−nsкuКtεonGp−tδw−ysdGεmplεК−tεonsGβorG
кεsα−sαUG1997SGYXSGZ]XT__ 45

2141 zrotαεnGpδospδ−t−sαGYkGεsG−GКrεtεК−lGrαγul−torGoβGprotαεnGκεn−sαGmGzαt−Gsεγn−lεnγGt−rγαtαкGƙyG– [WG
sm−llGtGtoGpromotαGКαllGγrowtδG−nкGxpTκ−pp−lG−Кtεv−tεonUG1997SGX_SG]__YTaX 159

2140 snδεƙεtεonGoβGxpTκ−pp−TlGКαllul−rGβunКtεonGvε−GspαКεβεКGt−rγαtεnγGoβGtδαGsTκ−pp−TlTuƙεquεtεnGlεγ−sαUG
1997SGX_SG_[b_Tc[ 193

2139 –truКturαGoβGtδαGδum−nGxpTκ−pp−lGp]YGδomoкεmαrTnxkGКomplαxG−tGYUXGkGrαsolutεonUG1997SGX_SGaWabTcW 114

2138 —r−nsКrεptεonGβ−КtorsGoβGtδαGxpk—Gβ−mεlydGrαγul−tεonG−nкGβunКtεonUGAnnual Review of ImmunologySG
1997SGX]SGaWaT[a 34.7 2192

2137 mαllul−rGrαsponsαsGtoGεntαrβαronTγ−mm−UGAnnual Review of ImmunologySG1997SGX]SGa[cTc] 34.7 2590

2136 —δαGαββαКtGoβGкαx−mαtδ−sonαGonGtδαGαxprαssεonGoβG−Кtεv−tαкGxpTκ−pp−GlGεnG−кηuv−ntG−rtδrεtεsUG1997SG
bZSGXaZTb 54

2135 qαnαtεКG−ppro−КδαsGtoGstuкyG’αlVxpTκ−pp−GlVsGκ−pp−GlGβunКtεonGεnGmεКαUG1997SGbSGcZTXWX 77

2134 qαnαGtδαr−pyG−nкG−llotr−nspl−nt−tεonUG1997SGcSG__YTb 17

2133 —r−nsКrεptεonGβ−КtorsGεnGεmmunαTmαкε−tαкGкεsα−sαUG1997SGbSG[_aTaZ 7

(1997-1997)
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2132 kt−xε−Ttαl−nγεαКt−sε−dGεsGk—wG−GsαnsorGoβGoxεк−tεvαGк−m−γαG−nкGstrαssiUG1997SGXcSGcXXTa 129

2131 myКlosporεnGkGεntαrβαrαsGwεtδGtδαGεnкuКεƙlαGкαγr−к−tεonGoβGxpTκ−pp−GlGεnδεƙεtorsSGƙutGnotGwεtδGtδαG
proКαssεnγGoβGpXW]VxpTκ−pp−GlXGεnG—GКαllsUG1997SGYaSGX_WXTc 68

2130
snкuКtεonGoβGαnкotδαlε−lGКαllGsurβ−КαG−кδαsεonGmolαКulαsGƙyGtumorGnαКrosεsGβ−КtorGεsGƙloКκαкGƙyG
protαεnGtyrosεnαGpδospδ−t−sαGεnδεƙεtorsdGrolαGoβGtδαGnuКlα−rGtr−nsКrεptεonGβ−КtorGxpTκ−pp−GlUG1997SG
YaSGYXaYTc

49

2129 wolαКul−rGmαКδ−nεsmsGrαγul−tεnγGεnкuКtεonGoβGεntαrlαuκεnT_GγαnαGtr−nsКrεptεonGƙyG
εntαrβαronTγ−mm−UG1997SGYaSGZWYYTZW 52

2128 —xpT−lpδ−GεnКrα−sαsGαxprαssεonGoβGsvT_G−nкGsmkwTXGγαnαsGtδrouγδG−Кtεv−tεonGoβGxpTκ−pp−lGεnG
ostαoƙl−stTlεκαG’y–XaVYUbGКαllsUG1998SGXZSGXYcWTc 94

2127 sntαr−КtεonsGƙαtwααnGxpκ−pp−lG−nкGεtsGεnδεƙεtorGεκ−pp−ldGƙεopδysεК−lGКδ−r−Кtαrεz−tεonGoβG−G
xpκ−pp−lVεκ−pp−lT−lpδ−GКomplαxUG1998SGXaSGa]aT_Z 13

2126 ymkTlGεntαγr−tαsGlGКαllG−ntεγαnGrαКαptorTSGmn[WvTG−nкGsvG[Tmαкε−tαкGsεγn−lsGβorGtδαGγαrmεn−lGКαntαrG
p−tδw−yGoβGlGКαllGкαvαlopmαntUG1998SGXaSG]W__Ta] 80

2125 —kpssXW]Gmαкε−tαsG−Кtεv−tεonGoβG−ntεT−poptotεКGγαnαsGƙyGxpTκ−pp−lUG1998SGXaSG]X_XTc 65

2124 —δαGuƙεquεtεnGsystαmUG1998SG_aSG[Y]Tac 6758

2123 wεКαGкαβεКεαntGεnGnuКlα−rGβ−КtorGOxpPTκ−pp−GlVp]YGprαsαntGwεtδGкαβαКtsGεnGδumor−lGrαsponsαsSG
γαrmεn−lGКαntαrGrα−КtεonsSG−nкGsplαnεКGmεКro−rКδεtαКturαUG1998SGXbaSGX[aT]c 382

2122 punКtεon−lGКonsαquαnКαsGoβGtδαG–rzTXGкαβαКtGεnGmotδα−tαnGvε−ƙlαGmεКαdGrolαGoβGxpTκ−pp−GlUG1998SG
Xb]SG[cT]b 41

2121 UsαGoβGpδospδorotδεo−tαTmoкεβεαкGolεγoкαoxynuКlαotεкαsGtoGεnδεƙεtGxpTκ−pp−lGαxprαssεonG−nкG
lympδoКytαGβunКtεonUG1998SGb_SGXaWTc 33

2120 xpTκ−pp−lGprotαКtsGrs TXTεnβαКtαкGmyαloεкGКαllsGβromG−poptosεsUG1998SGY[[SGYaTZb 32

2119 rαrpαsGsεmplαxGtypαGXGεnкuКtεonGoβGpαrsεstαntGxpTκ−pp−GlGnuКlα−rGtr−nsloК−tεonGεnКrα−sαsGtδαG
αββεКεαnКyGoβGvεrusGrαplεК−tεonUG1998SGY[aSGYXYTYY 142

2118 kssoКε−tεonGƙαtwααnGr—v TXG—−xG−nкGsGκ−pp−GlG−lpδ−GεsGкαpαnкαntGonGtδαGsGκ−pp−GlG−lpδ−G
pδospδoryl−tεonGst−tαUG1998SGY]YSGXbcTcc 32

2117 ’αtr−КtεonGxotαGtodGvowGnεtr−tαdGpδospδ−tαGr−tεosGεnGtδαGγloƙ−lGoКα−nUG1998SGZcZSGZc_TZc_ 2

2116 morrαКtεondGkGК−sp−sαT−Кtεv−tαкGnx−sαGtδ−tGкαγr−кαsGnxkGкurεnγG−poptosεsSG−nкGεtsGεnδεƙεtorGsmknUG
1998SGZcZSGZc_TZc_ 23

2115 morrαКtεondGzδ−sαTm−ppεnγGoβGpαrεoкεК−llyGкom−εnTεnvαrtαкGvεxƙyZGwεtδGКoδαrαntG®Tr−ysUG1998SG
ZcZSGZc_TZc_ 5
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2114 kGК−sp−sαT−Кtεv−tαкGnx−sαGtδ−tGкαγr−кαsGnxkGкurεnγG−poptosεsSG−nкGεtsGεnδεƙεtorGsmknUG1998SGZcXSG[ZT]W 2697

2113 mryst−lGstruКturαGoβGp]WVp_]GδαtαroкεmαrGoβGtr−nsКrεptεonGβ−КtorGxpTκ−pp−lGƙounкGtoGnxkUG1998SG
ZcXSG[XWTZ 454

2112 —δαG−ntεTεnβl−mm−toryG−γαntsG−spεrεnG−nкGs−lεКyl−tαGεnδεƙεtGtδαG−КtεvεtyGoβGsOκ−pp−PlGκεn−sαTƙαt−UG
1998SGZc_SGaaTbW 1368

2111 sкαntεβεК−tεonGoβGtδαGrαКαptorGКomponαntGoβGtδαGsκ−pp−l−lpδ−TuƙεquεtεnGlεγ−sαUG1998SGZc_SG]cWT[ 591

2110 ’αγul−tεonGoβG−КtεvεtyGoβGtδαGtr−nsКrεptεonGβ−КtorGqk—kTXGƙyG−Кαtyl−tεonUG1998SGZc_SG]c[Tb 638

2109 sukzGεsG−GsК−ββolкGprotαεnGoβGtδαGsκ−pp−lGκεn−sαGКomplαxUG1998SGZc]SGYcYT_ 275

2108 –ynαrγεstεКGstεmul−tεonGoβGwrmGКl−ssGsG−nкGs’pTXGγαnαGαxprαssεonGƙyGspxTγ−mm−G−nкG—xpT−lpδ−GεnG
olεγoкαnкroКytαsUG1998SGXWSGYca]TbZ 53

2107 kGnovαlGnxkGrαКoγnεtεonGmoкαGƙyGtδαGxpTκ−pp−GlGp_]GδomoкεmαrUG1998SG]SG_aTaZ 197

2106 –trαssGprotαεnsGεnGεnβl−mm−tεonUG1998SGb]XSGa]Tb] 60

2105 mouplεnγGoβGtδαGpa]GnαurotropδεnGrαКαptorGtoGspδεnγolεpεкGsεγn−lεnγUG1998SGb[]SGZYT[] 57

2104 oββαКtGoβGst−urosporεnαGonGtr−nsКrεptεonGβ−КtorGxpTκ−pp−lGεnGδum−nGκαr−tεnoКytαsUG1998SG]_SGaXTb 11

2103 kpoptotεКSGnonT−poptotεКSG−nкG−ntεT−poptotεКGp−tδw−ysGoβGtumorGnαКrosεsGβ−КtorGsεγn−llεnγUG1998SG
]_SGcX]TYW 129

2102 —r−nsКrεptεon−lGrαγul−tεonGoβGεntαrКαllul−rG−кδαsεonGmolαКulαTXGεnG−stroКytαsGεnvolvαsGxpTκ−pp−lG
−nкGmVolzGεsoβormsUG1998SGcYSGXc_TYWa 59

2101 —r−nsКrεptεonTβ−КtorTmoкul−tεnγG−γαntsdGprαКεsεonG−nкGsαlαКtεvεtyGεnGкruγGкαsεγnUG1998SG[SGZ]bT__ 27

2100 –εγn−llεnγGεntoGtδαG—TКαllGnuКlαusdGxpk—Grαγul−tεonUG1998SGXWSG]ccT_XX 120

2099 ’αγul−tεonGoβGγαnαGαxprαssεonGƙyGtr−nsTsyn−ptεКG−КtεvεtydG−GrolαGβorGtδαGtr−nsКrεptεonGβ−КtorG
xpTκ−pp−GlUG1998SGcYSGX_ZT_ 2

2098 zrotαεnGrαγul−tεondGt−γGwrαstlεnγGwεtδGrαl−tεvαsGoβGuƙεquεtεnUG1998SGbSG’a[cT]Y 29

2097 zroTεnβl−mm−toryGsεγn−lεnγdGl−stGpεαКαsGεnGtδαGxpTκ−pp−lGpuzzlαiUG1998SGbSG’XcTYY 256

(1998-1998)

9



2096 oββαКtsGoβGγluКoКortεКoεкsGonGoxεк−tεvαGstrαssTεnкuКαкGδεppoК−mp−lGКαllGкα−tδdGεmplεК−tεonsGβorGtδαG
p−tδoγαnαsεsGoβGklzδαεmαrNsGкεsα−sαUG1998SGZZSG_bcTc_ 40

2095 ’αкoxGsεγn−lsG−nкGxpTκ−pp−lG−Кtεv−tεonGεnG—GКαllsUG1998SGY]SGZ[_T_X 185

2094 kntεmεКroƙε−lGpαptεкαsGβromG−mpδεƙε−nGsκεndGwδ−tGкoGtδαyGtαllGusiUG1998SG[aSG[Z]T]W 332

2093 kКtεv−tεonGoβGnuКlα−rGβ−КtorGκ−pp−GlGOxpTκ−pp−lPG−ss−yαкGƙyGl−sαrGsК−nnεnγGКytomαtryGOv–mPUG1998SG
ZZSGZa_TbY 77

2092 —xpT−lpδ−G−nкG—qpTƙαt−G−КtGsynαrγεstεК−llyGtoGκεllG–Кδw−nnGКαllsUG1998SG]ZSGa[aT]_ 67

2091 svTXWTmαкε−tαкGsupprαssεonGoβG—xpT−lpδ−GproкuКtεonGεsGεnкαpαnкαntGoβGεtsG−ƙεlεtyGtoGεnδεƙεtGxpG
κ−pp−GlG−КtεvεtyUG1998SGYbSGXaXcTY_ 132

2090 xpTκ−pp−lGεnG—δYGКαllsdGкαl−yαкG−nкGlonγTl−stεnγGεnкuКtεonGtδrouγδGtδαG—m’GКomplαxUG1998SGYbSGYYZ[T[[ 16

2089 moTstεmul−toryGαββαКtGoβGnεtrεКGoxεкαGonGαnкotδαlε−lGxpTκ−pp−lGεmplεαsG−GpδysεoloγεК−lG
sαlβT−mplεβyεnγGmαКδ−nεsmUG1998SGYbSGYYa_TbY 94

2088 nαКrα−sαкGsvTXYGproкuКtεonG−nкG—δXGКαllGкαvαlopmαntGƙyG−КαtylGs−lεКylεКG−КεкTmαкε−tαкGεnδεƙεtεonGoβG
xpTκ−pp−lUG1998SGYbSGZYW]TXZ 48

2087 xαrvαGγrowtδGβ−КtordGtwoGrαКαptorsSGmultεplαGβunКtεonsUG1998SGYWSGXZaT[] 181

2086 snкuКtεonGoβG−poptosεsGƙyGtδεur−mкεsulβεкαsSGtδαGrα−КtεvαGmαt−ƙolεtαsGoβGкεtδεoК−rƙ−m−tαsSGtδrouγδG
Кoorкεn−tεvαGmoкul−tεonGoβGxpκ−pp−lSGКTβosVКTηunSG−nкGp]ZGprotαεnsUG1998SGYYSGYZ]T[_ 45

2085 ’αγul−tεonGoβGεntαrβαronTγ−mm−GproкuКtεonGƙyGsvTXYG−nкGsvTXbUG1998SGXWSGY]cT_[ 438

2084 —r−nsКrεptεon−lGrαγul−tεonGoβGlTКαllGкεββαrαntε−tεonUG1998SGXWSGX]bT_] 64

2083 —δαGКytoκεnαGnαtworκGoβGW−llαrε−nGкαγαnαr−tεondGsvTXWG−nкGqwTm–pUG1998SGXWSGYaWaTYaXZ 67

2082 qαnαTαnКoкαкGpαptεкαG−ntεƙεotεКsG−nкGtδαGКonКαptGoβGεnn−tαGεmmunεtydG−nGupк−tαGrαvεαwUG1998SG[bSGX]TY] 173

2081 oxpαrεmαnt−lGεnβαКtεonsGoβG’−n−GαsКulαnt−GwεtδGkαromon−sGδyкropδεl−dG−GmolαКul−rGmαКδ−nεsmGβorG
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2004 kutorαγul−tεonGoβGαuκ−ryotεКGtr−nsКrεptεonGβ−КtorsUG1998SG_WSGXZZT_b 59

2003 —r−nsКrεptεon−lGКontrolGoβGКytoκεnαGγαnαsUG1998SGX_SG]bXT_X_ 13

2002 snКrα−sαкGsαКrαtεonGoβGproTεnβl−mm−toryGКytoκεnαsGƙyGКεrКul−tεnγGpolymorpδonuКlα−rGnαutropδεlsG
−nкGrαγul−tεonGƙyGεntαrlαuκεnGXWGкurεnγGεntαstεn−lGεnβl−mm−tεonUG1998SG[YSG[aWT_ 167

2001 xuКlα−rGβ−КtorGκ−pp−GldGεmport−ntGtr−nsКrεptεonGβ−КtorG−nкGtδαr−pαutεКGt−rγαtUG1998SGZbSGcbXTcZ 272
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1999 –t−γαTspαКεβεКGnuКlα−rGαxprαssεonGoβGxpTκ−pp−lGεnGm−mm−lε−nGtαstεsUG1998SGXYSGX_c_TaWa 79

1998 wultεplαGpromotαrGαlαmαntsGεntαr−КtGtoGКontrolGtδαGtr−nsКrεptεonGoβGtδαGpot−ssεumGКδ−nnαlGγαnαSG
umxtYUG1998SGYaZSGYYbWaTXb 20

1997 sκ−pp−lƙαt−Gεntαr−КtsGwεtδGtδαGrαtεnoεкG®GrαКαptorG−nкGεnδεƙεtsGrαtεnoεкTкαpαnкαntGtr−ns−Кtεv−tεonG
εnGlεpopolys−ККδ−rεкαTtrα−tαкGКαllsUG1998SGYaZSGZYXYT] 22

1996 sκ−pp−Gl−lpδ−GβunКtεonsGtδrouγδGкεrαКtGКont−КtsGwεtδGtδαGnuКlα−rGloК−lεz−tεonGsεγn−lsG−nкGtδαGnxkG
ƙεnкεnγGsαquαnКαsGoβGxpTκ−pp−lUG1998SGYaZSGY][YaTZ] 134

1995 xpTκ−pp−lG−Кtεv−tεonGprovεкαsGtδαGpotαntε−lGlεnκGƙαtwααnGεnβl−mm−tεonG−nкGδypαrpl−sε−GεnGtδαG
−rtδrεtεКGηoεntUG1998SGc]SGXZb]cT_[ 392

1994 snкuКεƙlαGαxprαssεonGoβGsκ−pp−l−lpδ−GrαprαssorGmut−ntsGεntαrβαrαsGwεtδGxpTκ−pp−lG−КtεvεtyG−nкG
rs TXGrαplεК−tεonGεnGturκ−tG—GКαllsUG1998SGYaZSGa[ZXT[W 68

1993 —umorGnαКrosεsGβ−КtorGrαКαptorT−ssoКε−tαкGβ−КtorsGO—’kpsPTT−Gβ−mεlyGoβG−к−ptαrGprotαεnsGtδ−tG
rαγul−tαsGlεβαG−nкGкα−tδUG1998SGXYSGYbYXTZW 476

1992 oxprαssεonGoβGnεtrεКToxεкαGsyntδ−sαGεnGr−tGuupββαrGКαllsGεsGrαγul−tαкGƙyGКkwzUG1998SGYaZSG]WaZTbW 74

1991 snvolvαmαntGoβGv−losεnTКont−εnεnγGprotαεnSG−nGk—z−sαGmoTpurεβεαкGwεtδGsκ−pp−l−lpδ−G−nкGY_G–G
protα−somαSGεnGuƙεquεtεnTprotα−somαTmαкε−tαкGкαγr−к−tεonGoβGsκ−pp−l−lpδ−UG1998SGYaZSGZ]_YTaZ 255

1990 ’olαGoβGtr−nsКrεptεonGβ−КtorsGεnGεnβl−mm−toryGlunγGкεsα−sαsUG1998SG]ZSG_WXTXY 317

1989 qαnαr−tεonGoβGкαst−ƙεlεzαкGγrααnGβluorαsКαntGprotαεnG−sG−Gtr−nsКrεptεonGrαportαrUG1998SGYaZSGZ[caWT] 600
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1988
mδ−r−Кtαrεz−tεonG−nкGqu−ntεt−tεonGoβGxpTκ−pp−lGnuКlα−rGtr−nsloК−tεonGεnкuКαкGƙyGεntαrlαuκεnTXG−nкG
tumorGnαКrosεsGβ−КtorT−lpδ−UGnαvαlopmαntG−nкGusαGoβG−GδεγδGК−p−КεtyGβluorαsКαnКαGКytomαtrεКG
systαmUG1998SGYaZSGYbbcaTcW]

160

1987 lКlZSG−nGsκ−pp−lGprotαεnSG−sG−GnovαlGtr−nsКrεptεonGКo−Кtεv−torGoβGtδαGrαtεnoεкG®GrαКαptorUG1998SGYaZSGZWcZZTb 31

1986 kКtεv−tεonGoβGtδαGδα−tGsδoКκGβ−КtorGXGƙyGsαrεnαGprotα−sαGεnδεƙεtorsUGknGαββαКtG−ssoКε−tαкGwεtδG
nuКlα−rGβ−КtorTκ−pp−lGεnδεƙεtεonUG1998SGYaZSGX_[[_T]Y 60

1985 ’αКomƙεn−ntGsκ−pp−lGκεn−sαsG−lpδ−G−nкGƙαt−G−rαGкεrαКtGκεn−sαsGoβGsκ−pp−Gl−lpδ−UG1998SGYaZSGZWaZ_T[X 65

1984 kКtεv−tεonGoβGxpTκ−pp−lGεsGεnvolvαкGεnGtδαGsurvεv−lGoβGostαoКl−stsGpromotαкGƙyGεntαrlαuκεnTXUG1998SG
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1983 lrutonNsGtyrosεnαGκεn−sαTmαкε−tαкGεntαrlαuκεnTYGγαnαG−Кtεv−tεonGεnGm−stGКαllsUGnαpαnкαnКαGonGtδαG
КTtunGxTtαrmεn−lGκεn−sαG−Кtεv−tεonGp−tδw−yUG1998SGYaZSGXWcacTba 47

1982 —δαGmut−ntGpl−sm−Кytom−GКαllGlεnαG–XWaG−llowsGtδαGεкαntεβεК−tεonGoβGкεstεnКtGp−tδw−ysGlα−кεnγGtoG
xpTκ−pp−lG−Кtεv−tεonUG1998SGYaZSGXX[[bT]] 21

1981 pluεкGsδα−rGstrαssG−Кtεv−tεonGoβGsκ−pp−lGκεn−sαGεsGεntαγrεnTкαpαnкαntUG1998SGYaZSGZW][[Tc 114
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—−xTmαкε−tαкGxpTκ−pp−lG−Кtεv−tεonUG1998SGYaZSGYXXZYT_ 135

1975 —δαGproxεm−lGεntαrβαronTstεmul−tαкGrαsponsαGαlαmαntsG−rαGαssαntε−lGβorGεntαrβαronGrαsponsεvαnαssdG
−GpromotαrG−n−lysεsGoβGtδαG−ntεvεr−lGwxkGγαnαUG1998SGXbSGaaZTbX 70

1974 wultεplαGsεγn−llεnγGp−tδw−ysGlα−кGtoGtδαG−Кtεv−tεonGoβGtδαGnuКlα−rGβ−КtorGκ−pp−lGƙyGtδαG’δoGβ−mεlyG
oβGq—z−sαsUG1998SGYaZSGXYaacTb] 183

1973 mytoκεnαTmαкε−tαкGtr−nsКrεptεon−lGεnкuКtεonGoβGtδαGδum−nGεnкuКεƙlαGnεtrεКGoxεкαGsyntδ−sαGγαnαG
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1970 yvαrαxprαssεonGoβG−GnovαlG®αnopusGrαlGm’xkGγαnαGεnкuКαsGtumorsGεnGα−rlyGαmƙryosUG1998SGYaZSGXZa[_T]Y 29

1969 mαr−mεкαG−Кtεv−tαsGxpκ−pp−lGƙyGεnкuКεnγGtδαGproКαssεnγGoβGpXW]UG1998SGYaZSGX][c[T]WW 46

1968 —r−nsКrεptεonGβ−КtorGnuКlα−rGβ−КtorGκ−pp−lGrαγul−tαsGtδαGεnкuКεƙlαGαxprαssεonGoβGtδαGδum−nGlXG
rαКαptorGγαnαGεnGεnβl−mm−tεonUG1998SGYaZSGYab[TcX 111

1967 wolαКul−rGmαКδ−nεsmGoβGƙ−sεКGК−lКεumGpδospδ−tαGКryst−lTεnкuКαкG−Кtεv−tεonGoβGδum−nGβεƙroƙl−stsUG
’olαGoβGnuКlα−rGβ−КtorGκ−pp−ƙSG−Кtεv−torGprotαεnGXSG−nкGprotαεnGκεn−sαGКUG1998SGYaZSGZ]X_XTc 56
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εnкuКtεonGoβGproγr−mmαкGКαllGкα−tδG−nкGεnGtδαGsupprαssεonGoβGtδαGm−Кropδ−γαGtumorGnαКrosεsG
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OrαvεαwPUG1998SGXSGba]TbX 29

1956 wolαКul−rGкαtαrmεn−ntsGoβGxpTκ−pp−lTεnкuКεnγGκεn−sαG−КtεonUG1998SGXbSG]bccTcWa 133

1955 xuКlα−rGβ−КtorGxpTκ−pp−GlGεnGmyoК−rкεumdGкαvαlopmαnt−lGαxprαssεonGoβGsuƙunεtsG−nкG−Кtεv−tεonGƙyG
εntαrlαuκεnTXGƙαt−GεnGК−rкε−КGmyoКytαsGεnGvεtroUG1998SGZcSG[Z[T[X 22
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1952 xovαlGsκ−pp−lG−lpδ−GprotαolytεКGp−tδw−yGεnGWorsYZXGεmm−turαGlGКαllsUG1998SGXbSGXcTYc 111

1951 wαКδ−nεsmGrαsponsεƙlαGβorG—TКαllG−ntεγαnGrαКαptorTG−nкGmnYbTGorGεntαrlαuκεnGXGOsvTXPG
rαКαptorTεnεtε−tαкGrαγul−tεonGoβGsvTYGγαnαGαxprαssεonGƙyGxpTκ−pp−lUG1998SGXbSGZX[WTb 57

1950 lεoКδαmεαGunкGwolακul−rγαnαtεκGXZcaUG1998SG[_SGXbYTXc]

1949 kКtεv−tεonGoβGpZbGmεtoγαnT−Кtεv−tαкGprotαεnGκεn−sαGƙyGsoкεumGs−lεКyl−tαGlα−кsGtoGεnδεƙεtεonGoβGtumorG
nαКrosεsGβ−КtorTεnкuКαкGsκ−pp−lG−lpδ−Gpδospδoryl−tεonG−nкGкαγr−к−tεonUG1998SGXbSGabTb[ 184

1948 —δαGxTtαrmεn−lGкom−εnGoβGsκ−pp−lG−lpδ−Gm−sκsGtδαGnuКlα−rGloК−lεz−tεonGsεγn−lOsPGoβGp]WG−nкGКT’αlG
δomoкεmαrsUG1998SGXbSGY_[WTc 61

1947 vossGoβGsκ−pp−lG−lpδ−Tmαкε−tαкGКontrolGovαrGnuКlα−rGεmportG−nкGnxkGƙεnкεnγGαn−ƙlαsGonКoγαnεКG
−Кtεv−tεonGoβGКT’αlUG1998SGXbSG][[]T]_ 46

1946 —δαG−ƙεlεtyGoβGmn[WvSGƙutGnotGlεpopolys−ККδ−rεкαSGtoGεnεtε−tαGεmmunoγloƙulεnGswεtКδεnγGtoG
εmmunoγloƙulεnGqXGεsGαxpl−εnαкGƙyGкεββαrαntε−lGεnкuКtεonGoβGxpTκ−pp−lV’αlGprotαεnsUG1998SGXbSG]]YZTZY 61

1945 ovεкαnКαGβorG−GrolαGoβGxpTκ−pp−lGεnGtδαGsurvεv−lGoβGδαm−topoεαtεКGКαllsGmαкε−tαкGƙyGεntαrlαuκεnGZG
−nкGtδαGonКoγαnεКG—ovVpl−tαlαtTкαrεvαкGγrowtδGβ−КtorGrαКαptorGƙαt−GβusεonGprotαεnUG1998SGc]SGbWbXT_ 65

1944 oββεКεαntG−кαnovεr−lGεnβαКtεonGwεtδGsκ−pp−lG−lpδ−Grαvα−lsGtδ−tGm−Кropδ−γαGtumorGnαКrosεsGβ−КtorG
−lpδ−GproкuКtεonGεnGrδαum−toεкG−rtδrεtεsGεsGxpTκ−pp−lGкαpαnкαntUG1998SGc]SGbYXXT] 240

1943 kltαr−tεonsGεnGxpTκ−pp−lGβunКtεonGεnGtr−nsγαnεКGαpεtδαlε−lGtεssuαGкαmonstr−tαG−GγrowtδGεnδεƙεtoryG
rolαGβorGxpTκ−pp−lUG1998SGc]SGYZWaTXY 388

1942 xpTκ−pp−GlTкαpαnкαntGεnδεƙεtεonGoβG−poptosεsGεsGαssαntε−lGβorGδostGКαllsurvεv−lGкurεnγG’εКκαttsε−G
rεКκαttsεεGεnβαКtεonUG1998SGc]SG[_[_T]X 191

1941 qrααnGtα−GpolypδαnolsGƙloКκGαnкotoxεnTεnкuКαкGtumorGnαКrosεsGβ−КtorTproкuКtεonG−nкGlαtδ−lεtyGεnG−G
murεnαGmoкαlUG1998SGXYbSGYZZ[T[W 284

1940 kGrαquεrαmαntGβorGxpTκ−pp−lG−Кtεv−tεonGεnGlКrTkƙlTmαкε−tαкGtr−nsβorm−tεonUG1998SGXYSGc_bTbX 306

1939 ’αsponsαGoβGtumourGКαllsGtoGδypoxε−dGrolαGoβGp]ZG−nкGxpκlUG1998SG]XSG]]T_X 130

1938 oββαКtGoβGprotα−somαGεnδεƙεtorsGonGmonoКytεКGsκ−pp−lT−lpδ−G−nкGTƙαt−GкαplαtεonSGxpTκ−pp−lG
−Кtεv−tεonSG−nкGКytoκεnαGproкuКtεonUG1998SG_ZSGZc]T[W[ 53

1937 mnYbTmαкε−tαкG−Кtεv−tεonGεnGmn[]’kRG−nкGmn[]’yRG—GКαllsdGαnδ−nКαкGlαvαlsGoβGrα−КtεvαGoxyγαnG
εntαrmαкε−tαsG−nкGКT’αlGnuКlα−rGtr−nsloК−tεonGεnGmn[]’kRGКαllsUG1998SG_ZSGaa]TbW 11

1936 oxprαssεonGoβGКonstεtutεvαlyG−КtεvαGsκ−pp−lGƙαt−GεnG—GКαllsGoβGtr−nsγαnεКGmεКαdGpαrsεstαntGxpTκ−pp−lG
−КtεvεtyGεsGrαquεrαкGβorG—TКαllGεmmunαGrαsponsαsUG1998SGXbSG[aaTba 46

1935 xpTκ−pp−lYGεsG−Gput−tεvαGt−rγαtGγαnαGoβG−Кtεv−tαкGxotКδTXGvε−G’lzTtκ−pp−UG1998SGXbSGYWaaTbb 240
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1934 rum−nG—TКαllGlαuκαmε−GvεrusGtypαGXG—−xGεnкuКtεonGoβGxpTκ−pp−lGεnvolvαsG−Кtεv−tεonGoβGtδαGsκ−pp−lG
κεn−sαG−lpδ−GOsuu−lpδ−PG−nкGsuuƙαt−GКαllul−rGκεn−sαsUG1998SGXbSG]X]aT_] 200

1933 xuКlα−rGloК−lεz−tεonGoβGsκ−pp−lG−lpδ−GεsGmαкε−tαкGƙyGtδαGsαКonкG−nκyrεnGrαpα−tdGtδαGsκ−pp−lG−lpδ−G
−nκyrεnGrαpα−tsGкαβεnαG−GnovαlGКl−ssGoβGКεsT−КtεnγGnuКlα−rGεmportGsαquαnКαsUG1998SGXbSGY]Y[TZ[ 130

1932 mδ−r−Кtαrεz−tεonGoβGtδαGmεtoКδonкrε−lGεnnαrGmαmƙr−nαGtr−nsloК−sαGКomplαxdGtδαG—εmYZpG
δyкropδoƙεКGкom−εnGεntαr−КtsGwεtδG—εmXapGƙutGnotGwεtδGotδαrG—εmYZpGmolαКulαsUG1998SGXbSGXabTba 51

1931 moorкεn−tαGrαγul−tεonGoβGsκ−pp−lGκεn−sαsGƙyGmεtoγαnT−Кtεv−tαкGprotαεnGκεn−sαGκεn−sαGκεn−sαGXG−nкG
xpTκ−pp−lTεnкuКεnγGκεn−sαUG1998SGXbSGaZZ_T[Z 212

1930  εrusTкαpαnкαntGpδospδoryl−tεonGoβGtδαGs’pTZGtr−nsКrεptεonGβ−КtorGrαγul−tαsGnuКlα−rGtr−nsloК−tεonSG
tr−ns−Кtεv−tεonGpotαntε−lSG−nкGprotα−somαTmαкε−tαкGкαγr−к−tεonUG1998SGXbSGYcb_Tc_ 745

1929 –t−tZG−nкGxpκ−pp−lGγlε−lGαxprαssεonG−βtαrGαxКεtotoxεКGк−m−γαGtoGtδαGpostn−t−lGƙr−εnUG1998SGcSGYb_cTaZ 18

1928 snvolvαmαntGoβG—pssnG−nкGU–kGКomponαntsGεnGtr−nsКrεptεon−lG−Кtεv−tεonGoβGtδαGδum−nG
εmmunoкαβεКεαnКyGvεrusGpromotαrGƙyGxpTκ−pp−lG−nкG–pXUG1998SGXbSGZYZ[T[[ 84

1927 ’αvεsεtεnγGtδαGrolαGoβGtumorGnαКrosεsGβ−КtorG−lpδ−G−nкGtδαGrαsponsαGtoGsurγεК−lGεnηuryG−nкG
εnβl−mm−tεonUG1998SGXZZSG]]bT_a 86

1926 txuGorGsuuSGkzTXGorGxpTκ−pp−lSGwδεКδG−rαGtδαGt−rγαtsGβorGwouGκεn−sαGXG−КtεoniUG1998SGc]SGcW_aTc 200

1925 xuКlα−rGloК−lεz−tεonGoβGtδαGmYrYGzεnКGβεnγαrGprotαεnGwsnYpGεsGrαγul−tαкGƙyGstrαssG−nкGprotαεnGκεn−sαG
kG−КtεvεtyUG1998SGXYSG]b_Tca 580

1924
oxprαssεonG−nкGsuƙКαllul−rGкεstrεƙutεonGoβGrαlVxpGκ−pp−GlGtr−nsКrεptεonGβ−КtorsGεnGtδαG
prαεmpl−nt−tεonGmousαGαmƙryodGnovαlGκ−pp−GlGƙεnкεnγG−КtεvεtεαsGεnGtδαGƙl−stoКystGst−γαGαmƙryoUG
1998SG_SGY[cT_W

5

1923 snGvεtroG−nкGεnGvεvoGαββαКtsGoβGnTZGpolyuns−tur−tαкGβ−ttyG−КεкsGonGδum−nGmonoКytαGβunКtεonUG1998SG
]aSG]YXT] 13

1922 —r−nsКrεptεonGβ−КtorsG−nкG−stδm−UG1998SGXYSGYYXTZ[ 217
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8

1919 xuКlα−rGβ−КtorTκ−pp−lGεsG−Кtεv−tαкGεnGεntαstεn−lGmuКos−GкurεnγGαnкotoxαmε−UG1998SGXZZSGXZXXT] 22

1918 snкuКtεonGoβGtδαGstrαssGrαsponsαGwεtδGprost−γl−nкεnGkXGεnКrα−sαsGsTκ−pp−l−lpδ−GγαnαGαxprαssεonUG
1998SGXYSGXZaXTb 44

1917 nεββαrαntε−lGrαγul−tεonGoβGsκ−pp−lGκεn−sαG−lpδ−G−nкGƙαt−GƙyGtwoGupstrα−mGκεn−sαsSG
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1916 rεγδGКonstεtutεvαGxpTκ−pp−lG−КtεvεtyGmαкε−tαsGrαsεst−nКαGtoGoxεк−tεvαGstrαssGεnGnαuron−lGКαllsUG1998SG
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24
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1909 —δαGrolαGoβGrα−КtεvαGoxyγαnG−nкGnεtroγαnGspαКεαsGεnG−εrw−yGαpεtδαlε−lGγαnαGαxprαssεonUG1998SGXW_G
–upplG]SGXXcaTYWZ 19

1908 snкuКtεonGoβGxpTκ−pp−lG−КtεvεtyGкurεnγGδ−lopαrεкolTεnкuКαкGoxεк−tεvαGtoxεКεtyGεnGКlon−lGδεppoК−mp−lG
КαllsdGsupprαssεonGoβGxpTκ−pp−lG−nкGnαuroprotαКtεonGƙyG−ntεoxεк−ntsUG1998SGXbSGbYZ_T[_ 123

1907 –pαКεβεКGxpTκ−pp−lGƙloКκ−кαGsαlαКtεvαlyGεnδεƙεtsGtumourGnαКrosεsGβ−КtorT−lpδ−TεnкuКαкGmy®TYGƙutG
notGКonstεtutεvαGmy®TXGγαnαGαxprαssεonGεnGr—TYcGКαllsUG1998SGc]SG]ZaT[Z 125

1906 vz–Gprαtrα−tmαntG−mαlεor−tαsGpαrεtonεtεsTεnкuКαкGmyoК−rкε−lGεnβl−mm−tεonG−nкGкysβunКtεondGrolαG
oβGmyoКytαsUG1999SGYaaSGrbb]TcY 30

1905 ssGxpT˛”lGtδαGsαnsorGoβGoxεк−tεvαGstrαssiUG1999SGXZSGXXZaTXX[Z 729

1904 kpplεК−tεonGoβGtδαGкεββαrαntε−lGкεspl−yG’—Tzm’Gstr−tαγyGβorGtδαGεкαntεβεК−tεonGoβG
εnβl−mm−tεonTrαl−tαкGmousαGγαnαsUG1999SGZYSGb[]T]Y 3

1903 o−rlyG−Кtεv−tεonGoβGtr−nsКrεptεonGβ−КtorGxpTκ−pp−lGкurεnγGεsКδαmε−GεnGpαrβusαкGr−tGδα−rtUG1999SGYa_SGr][ZT]Y 105

1902 –upplαmαnt−tεonGoβGxT−КαtylКystαεnαGεnδεƙεtsGxp˛”lG−Кtεv−tεonG−nкGprotαКtsG−γ−εnstG−llox−nTεnкuКαкG
кε−ƙαtαsGεnGmnTXGmεКαUG1999SGXZSGXb[]TXb][ 114

1901 kuγmαntαкGαxprαssεonGoβGεnкuКεƙlαGxyGsyntδ−sαGεnGv−sКul−rGsmootδGmusКlαGКαllsGкurεnγG−γεnγGεsG
−ssoКε−tαкGwεtδGαnδ−nКαкGxpTκ−pp−lG−Кtεv−tεonUG1999SGXcSGYb][T_Y 61

1900 m−αrulαεnTεnкuКαкGxpTκ−pp−lV’αlG−Кtεv−tεonGrαquεrαsGƙotδGm−YRG−nкGprotαεnGκεn−sαGmG−sG
mαssαnγαrsUG1999SGYaaSGq_abTb_ 29

1899 xεtrεКGoxεкαTεnкuКαкGrαкuКtεonGoβGlunγGКαllG−nкGwδolαGlunγGtδεorαкoxεnGαxprαssεonGεsGrαγul−tαкGƙyG
xpTκ−pp−lUG1999SGYaaSGvabaTcZ 9
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1898 nα−tδGкαβlαКtαкdGsvTX]GεnδεƙεtsG—xpT−lpδ−Tmαкε−tαкG−poptosεsGεnGβεƙroƙl−stsGƙyG—’kpYGrαКruεtmαntG
toGtδαGsvTX]’−lpδ−GКδ−εnUG1999SGXZSGX]a]Tb] 136

1897 mδαmoκεnαGαxprαssεonGεnGmpGαpεtδαlε−dGεmplεК−tεonsGβorGtδαGrolαGoβGmp—’GεnG’kx—o–GαxprαssεonUG1999
SGYa_SGmaWWTXW 71

1896 snδ−lαкGnεtrεКGoxεкαGprotαКtsG−γ−εnstGδypαroxε−TεnкuКαкG−poptosεsGεnGr−tGlunγsUG1999SGYaaSGv]c_T_W] 36

1895 kpoptosεsGεnкuКαкGƙyGεnδεƙεtεonGoβGКont−КtGwεtδGαxtr−Кαllul−rGm−trεxGεnGmousαGКollαКtεnγGкuКtGКαllsUG
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1892 ’αКαptorTmαкε−tαкGsεγn−lεnγGp−tδw−ysdGpotαntε−lGt−rγαtsGoβGmoкul−tεonGƙyGкεαt−ryGβ−ttyG−КεкsUG1999
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1891 ssКδαmεКGКαllGкα−tδGεnGƙr−εnGnαuronsUG1999SGacSGX[ZXT]_b 2415

1890  εt−mεnGoG−nкGotδαrG−ntεoxεк−ntsGεnGnαuroprotαКtεonUG1999SG_cSGYXZTc 82

1889 vossGoβGxpT˛”lGkКtεvεtyGкurεnγGmαrαƙr−lGssКδαmε−G−nкG—xpGmytotoxεКεtyUG1999SG]SGZaYTZbX 53

1888 smplεК−tεonsGoβG−кv−nКαsGεnGεmmunoloγyGβorGunкαrst−nкεnγGtδαGp−tδoγαnαsεsG−nкGtrα−tmαntGoβG
rδαum−tεКGкεsα−sαUG1999SGXTXY

1887 vympδoКytαG−ntεγαnGrαКαptorGsεγn−lGtr−nsкuКtεonUG1999SGXXcTX]Y

1886 nεββαrαntε−lGrαγul−tεonGoβGКonstεtutεvαGm−ηorGδεstoКomp−tεƙεlεtyGКomplαxGКl−ssGsGαxprαssεonGεnG—G−nкG
lGlympδoКytαsUG1999SGXcWSGX[]XT_[ 64

1885 xαwGsnsεγδtsGεntoGtδαG’olαGoβGxuКlα−rGp−КtorT˛”lSG−GUƙεquεtousG—r−nsКrεptεonGp−КtorGεnGtδαGsnεtε−tεonG
oβGnεsα−sαsUG1999SG[]SGaTXa 595

1884 s˛”lGuεn−sαGmomplαxGssG−nGsntr−Кαllul−rG—−rγαtGβorGonкotoxεКGvεpopolys−ККδ−rεкαGεnGrum−nGwonoКytεКG
mαllsUG1999SGc[SGXaXXTXaX_ 41

1883 sntαrlαuκεnTcG’αγul−tαsGxpT˛”lGkКtεvεtyG—δrouγδGlmvZGqαnαGsnкuКtεonUG1999SGcZSG[ZXbT[ZYa 55

1882 xotКδG−sG−Gwαкε−torGoβGmαllGp−tαGnαtαrmεn−tεonGεnGrαm−topoεαsεsdGovεкαnКαG−nкG–pαКul−tεonUG1999SG
cZSGY[ZXTY[[b 259

1881 yvαrαxprαssεonGoβGsGu−pp−GlGklpδ−GWεtδoutGsnδεƙεtεonGoβGxpT˛”lGkКtεvεtyG−nкGwut−tεonsGεnGtδαGsG
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1880 kƙαrr−ntGαxprαssεonGoβGtδαGxpTκ−pp−lG−nкGsκ−pp−lGprotαεnsGεnGlGКαllsGβromGvε−ƙlαGmotδα−tαnGmεКαUG
1999SGZWSGXX]TYb 7

1879 ’α−КtεvαGoxyγαnGεntαrmαкε−tαTкαpαnкαntGxpTκ−pp−lG−Кtεv−tεonGƙyGεntαrlαuκεnTXƙαt−GrαquεrαsG
]Tlεpoxyγαn−sαGorGxknzrGoxεк−sαG−КtεvεtyUG1999SGXcSGXc]WT_W 208

1878 snδεƙεtεonGoβGxpTκ−pp−GlG−Кtεv−tεonGεnGvεtroG−nкGεnGvεvodGrolαGoβGY_–Gprotα−somαUG1999SGZWWSGZ[]T_Z 76

1877 —δαGs−ltGкαpαnкαnКαGoβGnxkGrαКoγnεtεonGƙyGxpTκ−pp−lGp]WdG−Gкαt−εlαкGκεnαtεКG−n−lysεsGoβGtδαG
αββαКtsGonG−ββεnεty−nкGspαКεβεКεtyUG1999SGYaSGXW_ZTc 51

1876 xpTκ−pp−lGβunКtεonGεnGγrowtδGКontroldGrαγul−tεonGoβGКyКlεnGnXGαxprαssεonG−nкGqWVqXTtoT–Tpδ−sαG
tr−nsεtεonUG1999SGXcSGY_cWTb 683

1875 –upprαssεonGoβGlεγ−nкTкαpαnкαntGαstroγαnGrαКαptorG−КtεvεtyGƙyGƙonαTrαsorƙεnγGКytoκεnαsGεnGδum−nG
ostαoƙl−stsUG1999SGX[WSGY[ZcT]X 40

1874 nεrαКtG−ssoКε−tεonG−nкGnuКlα−rGεmportGoβGtδαGδαp−tεtεsGlGvεrusG®GprotαεnGwεtδGtδαGxpTκ−pp−lG
εnδεƙεtorGsκ−pp−l−lpδ−UG1999SGXcSG_Z[]T][ 119

1873 p−sGlεγ−nкSGкα−tδGγαnαUG1999SG_SGXXa[TbX 75

1872 –upαroxεкαGmαкε−tαsGКεγ−rαttαGsmoκαTεnкuКαкGεnβεltr−tεonGoβGnαutropδεlsGεntoGtδαG−εrw−ysGtδrouγδG
nuКlα−rGβ−КtorTκ−pp−lG−Кtεv−tεonG−nкGsvTbGm’xkGαxprαssεonGεnGγuεnα−GpεγsGεnGvεvoUG1999SGYWSGXbcTcb 107

1871 mornGoεlGr−pεкlyG−Кtεv−tαsGnuКlα−rGβ−КtorTκ−pp−lGεnGδαp−tεКGuupββαrGКαllsGƙyGoxεк−ntTкαpαnкαntG
mαКδ−nεsmsUG1999SGYWSGYWc]TXWW 31

1870 monstruКtεonSGαxprαssεonSGpurεβεК−tεonG−nкGβunКtεon−lG−n−lysεsGoβGrαКomƙεn−ntGxpκ−pp−lGp]WVp_]G
δαtαroкεmαrUG1999SGXYSG[YZTb 44

1869 —δαGεnGvεvoGαββαКtsGoβGmεlrεnonαGonGtδαG−εrw−ysGoβGКystεКGβεƙrosεsGmεКαG−nкGδum−nGsuƙηαКtsUG1999SGYWSGXYcTZ[ 45

1868 ossαntε−lGrolαGoβG−lvαol−rGm−Кropδ−γαsGεnGεntr−pulmon−ryG−Кtεv−tεonGoβGxpTκ−pp−lUG1999SGYWSG_cYTb 117

1867 –αlαКtεvαGprotα−somαGεnδεƙεtorsG−sG−ntεTεnβl−mm−toryG−γαntsUG1999SGbSGXZcaT[Wa 9

1866 snКrα−sαкG’y–GlαvαlsGКontrεƙutαGtoGαlαv−tαкGtr−nsКrεptεonGβ−КtorG−nкGwkzGκεn−sαG−КtεvεtεαsGεnG
m−lεγn−ntlyGproγrαssαкGmousαGκαr−tεnoКytαGКαllGlεnαsUG1999SGYWSGYW_ZTaZ 164

1865 —δαGxpTκ−pp−GlG−Кtεv−tεonGp−tδw−ydG−Gp−r−кεγmGεnGεnβorm−tεonGtr−nsβαrGβromGmαmƙr−nαGtoGnuКlαusUG
1999SGXcccSG’oX 295
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tumorGnαКrosεsGβ−КtorT−lpδ−Tmαкε−tαкGКαllGкα−tδUG1999SGYXSGYZbT[] 40

1863 kntεTrδαum−tεКGКompounкG−urotδεoγluКosαGεnδεƙεtsGtumorGnαКrosεsGβ−КtorT−lpδ−TεnкuКαкGrs TXG
rαplεК−tεonGεnGl−tαntlyGεnβαКtαкGywXWUXG−nкGkКδYGКαllsUG1999SGXXSGX[ZT]W 36
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1862 —δαG−КutαGεnβl−mm−toryGrαsponsαG−nкGεtsGrαγul−tεonUG1999SGXZ[SG___Tc 78

1861 vεposom−lGкαlεvαryGoβGpurεβεαкGεnδεƙεtoryTκ−pp−l−lpδ−GεnδεƙεtsGtumorGnαКrosεsGβ−КtorT−lpδ−TεnкuКαкG
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1857 wαКδ−nεsmsGƙyGwδεКδGsκ−pp−lGprotαεnsGКontrolGxpTκ−pp−lG−КtεvεtyUG1999SGc_SG[cT][ 127

1856
—r−nsεαntGnuКlα−rGβ−КtorGκ−pp−lGOxpTκ−pp−lPG−Кtεv−tεonGstεmul−tαкGƙyGεntαrlαuκεnTXƙαt−Gm−yGƙαG
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proкuКtεonUG1999SGYa[SGX]ba]TbY
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1523 kntεTεnβl−mm−toryGКyКlopαntαnonαGprost−γl−nкεnsG−rαGкεrαКtGεnδεƙεtorsGoβGsκ−pp−lGκεn−sαUG2000SG
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lYVp]YG−nкGβorGlКlTZUG2000SGXcSGXXYZTZX 380
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КαllsUG2000SGa[SGXWZTc 15

1505 zroεnβl−mm−toryGКytoκεnαsSGprost−γl−nкεnsSG−nкGtδαGКδonкroКytαdGmαКδ−nεsmsGoβGεntr−Кαllul−rG
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tr−nsкuКtεonGp−tδw−yGtoGxpTκ−pp−lGεnGUYy–GКαllsUG2000SGXYSGa]cT_b 77

1497 —δαGsuuGКomplαxdG−nGεntαγr−torGoβG−llGsεγn−lsGtδ−tG−Кtεv−tαGxpTκ−pp−liUG2000SGXWSGXYcTZZ 362
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turκ−tG—GlympδoКytαsUG2000SGXZ_SGZZZT[Z 25

1492 otδnεКGкεββαrαnКαsGεnGtδαGαxprαssεonGoβGopstαεnTl−rrGvεrusGl−tαntGmαmƙr−nαGprotαεnTXGmut−tεonsGεnG
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postεsКδαmεКGrαКovαryGεnGtypαGXGкε−ƙαtαsUG2020SGY[]SGab]Tac_ 2

735
oββαКtsGoβGlαptεnTmoкεβεαкGδum−nGpl−Кαnt−TкαrεvαкGmαsαnКδym−lGstαmGКαllsGonG−nγεoγαnεКG
potαntε−lG−nкGpαrεpδαr−lGεnβl−mm−tεonGoβGδum−nGumƙεlεК−lGvαεnGαnкotδαlε−lGКαllsGOrU omsPG−βtαrG
®Tr−yGr−кε−tεonUG2020SGYXSGZYaTZ[W

4

734 z−tδoγαnαsεsGoβGqεnγεvεtεsUG2020SG 1

733 rαp−toprotαКtεvαGαββαКtGoβGpl−ntGpolys−ККδ−rεкαsGβromGn−tur−lGrαsourКαsdGkGrαvεαwGoβGtδαG
mαКδ−nεsmsG−nкGstruКturαT−КtεvεtyGrαl−tεonsδεpUG2020SGX_XSGY[TZ[ 32

732 kpoptosεsG−sG−GmαКδ−nεsmGβorGtδαGtrα−tmαntGoβG−кultG—GКαllGlαuκαmε−dGpromεsεnγGкruγsGβromG
ƙαnКδsεкαGtoGƙαкsεкαUG2020SGY]SGXXbcTXXca 1

731 snδεƙεtεonGoβGεntαrlαuκεnT_GonGm−trεxGprotαεnGproкuКtεonGƙyGγlomαrul−rGmαs−nγε−lGКαllsG−nкGtδαG
p−tδw−yGεnvolvαкUG2020SGZXbSGpX[abTpX[bb 8

730 kntεoxεк−ntG−nкG−ntεTεnβl−mm−toryG−КtεvεtyGoβGpαptεкαsGβromGβoxt−εlGmεllαtGO–αt−rε−Gεt−lεК−PGprol−mεnsG
εnGr−m−—GКαllsG−nкG’kWY_[UaGmurεnαGm−Кropδ−γαsUG2020SGZ_SGXWW_Z_ 15

729 —δαGprotα−somαG−sG−Gкruγγ−ƙlαGt−rγαtGwεtδGmultεplαGtδαr−pαutεКGpotαntε−lεtεαsdGmuttεnγG−nкG
nonTКuttεnγGαкγαsUG2020SGYXZSGXWa]ac 32
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728 wolαКul−rGmαКδ−nεsmsGoβG−КtεonGoβGαpεγ−lloК−tαКδεnGγ−ll−tαGεnGК−nКαrdG’αКαntGtrαnкsG−nкG
−кv−nКαmαntUG2020SG 44

727 kntεT oqpG—δαr−pyG’αкuКαsGsnβl−mm−tεonGεnGnε−ƙαtεКGw−Кul−rGoкαm−UG2021SG_[SG[ZT[c 6

726 lmqG −ККεn−tεonGεnGrum−nsGolεКεtsG—r−εnαкGsmmunεtyGvε−GtδαGrαm−topoεαtεКGzroγαnεtorG
momp−rtmαntUG2020SGYbSGZYYTZZ[Uα] 119

725 kmlαx−noxGαxαrtsG−ntεTεnβl−mm−toryG−КtεonsGƙyGt−rγαtεnγGpδospδoкεαstαr−sαG[lGεnG
lεpopolys−ККδ−rεкαT−Кtεv−tαкGm−Кropδ−γαsUG2020SGXb_aSGXXba__ 7

724 —δαGsnδεƙεtoryGoββαКtGoβGmurКumεnGonG εrusTsnкuКαкGmytoκεnαG–tormG−nкGstsGzotαntε−lGUsαGεnGtδαG
kssoКε−tαкG–αvαrαGznαumonε−UG2020SGbSG[ac 60

723 l−εК−lεnSG−GzotαntGsnδεƙεtorGoβGxpT˛”lG–εγn−lεnγGz−tδw−ySGonδ−nКαsGmδαmosαnsεtεvεtyGoβGlrα−stG
m−nКαrGmαllsGtoGnoКαt−xαlG−nкGsnδεƙεtsG—umorGqrowtδG−nкGwαt−st−sεsGlotδG−nкUG2020SGXXSGbac 9

722 snβl−mm−toryGwusКlαGnεsα−sαsUG2020SG

721 —’swY]GzromotαsG—xpT˛–TsnкuКαкGxpT˛”lGkКtεv−tεonGtδrouγδGzotαntε−tεnγGtδαGu_ZTvεnκαкG
Uƙεquεtεn−tεonGoβG—’kpYUG2020SGYW[SGX[ccTX]Wa 14

720 rαp−toprotαКtεvαGoββαКtGoβGmr−nƙαrryGxutr−КαutεК−lGoxtr−КtGεnGxonT−lКoδolεКGp−ttyGvεvαrGwoкαlGεnG
’−tsdGsmp−КtGonGsnsulεnG’αsεst−nКαG−nкGxrβTYGoxprαssεonUG2020SGXXSGYXb 21

719 sntαr−КtεonGoβG−nGs˛”l˛–GzαptεкαGwεtδGX[TZTZUG2020SG]SG]ZbWT]Zbb 1

718 áεnКSGoxεк−tεvαGstrαssGεnGtδαGαlкαrlySG−nкGεmplεК−tεonGβorGεnβl−mm−tεonUG2020SGZ[]TZ_X

717 ’−КXƙdGknGαmαrγεnγGtδαr−pαutεКGt−rγαtGβorGКδαmorαsεst−nКαGεnGКolorαКt−lGК−nКαrUG2020SGX]ZTXaX 0

716 kppro−КδαsGβorGεntαγr−tεnγGδαtαroγαnαousG’xkTsαqGк−t−Grαvα−lGКrossTt−lκGƙαtwααnGmεКroƙαsG−nкG
γαnαsGεnG−stδm−tεКGp−tεαntsUG2020SGYXSGX]W 0

715 ’−ƙεαsGvεrusαsGoβGкεββαrαntGvεrulαnКαGrαγul−tαsGεnβl−mm−toryGrαsponsαsGƙotδGεnGvεvoG−nкGεnGvεtroGvε−G
wkzuG−nкGxpT˛”lGp−tδw−yUG2020SGXY]SGaWTbY 2

714 w−Кropδ−γαGкαβαКtsUG2020SGb[cTb_b 1

713 kllTtr−nsGrαtεnoεКG−КεкGrαγul−tαsG—qpT˛†XTεnкuКαкGαxtr−Кαllul−rGm−trεxGproкuКtεonGvε−GpZbSGtxuSG−nкG
xpT˛”lTsεγn−lεnγGp−tδw−ysGεnGn−s−lGpolypTкαrεvαкGβεƙroƙl−stsUG2020SGXWSG_Z_T_[] 3

712 OTPTopεγ−lloК−tαКδεnTZTγ−ll−tαGprovεкαsGnαuroprotαКtεonGvε−GkwzuG−Кtεv−tεonG−γ−εnstGtr−um−tεКGƙr−εnG
εnηuryGεnG−GmousαGmoкαlUG2020SGZcZSGYYWcTYYYW 7

711 zrotα−sαGkmplεβεК−tεonGoβGtδαGsnβl−mm−toryG’αsponsαGsnкuКαкGƙyGmommαns−lGl−Кtαrε−dG
smplεК−tεonsGβorG’−Кε−lGnεsp−rεtyGεnG—αrmG−nкGzrαtαrmGlεrtδUG2020SGYaSGY[_TY]c 2
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710 nεsδαvαllαкTXGrαγul−tαкG−poptosεsGtδrouγδGxpT˛”lGεnGКαrαƙr−lGεsКδαmε−VrαpαrβusεonGεnηuryGεnGr−tsUG
2020SGaYYSGXZ[b_Y 1

709 –oкεumGlutyr−tαGnownrαγul−tαsGsmpl−ntTsnкuКαкGsnβl−mm−tεonGεnGwεКαUG2020SG[ZSGXY]cTXY_b 2

708 kGnαwGpαrspαКtεvαGoβGtrεptolεкαT−ssoКε−tαкGδαp−totoxεКεtydGtδαGrαlαv−nКαGoβGxpTGlG−nкGxpTG
lTmαкε−tαкGКαllul−rGpvsmoTεnδεƙεtoryGprotαεnUG2020SGXWSGb_XTbaa 8

707 Unr−vαlεnγGtδαG’olαGoβGkstroКytαsGεnG–uƙtδ−l−mεКGxuКlαusGnααpGlr−εnG–tεmul−tεonGεnG−Gz−rκεnsonNsG
nεsα−sαG’−tGwoкαlUG2020SG[WSGcZcTc][ 8

706 snδεƙεtεonGoβGvy®TXGprαvαntsGεnβl−mm−tεonG−nкGpδotorαКαptorGКαllGкα−tδGεnGrαtεn−lGкαγαnαr−tεonUG
2020SGbWSGXW_XcW 1

705 q−strεКGprotαКtεvαG−КtεvεtεαsGoβGβuКoεк−nGβromGƙrownG−lγ−Guηαllm−nεαll−GКr−ssεβolε−GtδrouγδGtδαGxpT˛”lG
sεγn−lεnγGp−tδw−yUG2020SGX[cSGbcZTcWW 8

704 ov−lu−tεnγGtδαGmuКoprotαКtεvαGαββαКtGoβGpolyкαoxyrεƙonuКlαotεкαG−γ−εnstGεnкomαtδ−КεnTεnкuКαкG
γ−strop−tδyGvε−GtδαGwkzuVxpT˛”lGsεγn−lεnγGp−tδw−yGεnGr−tsUG2020SGba[SGXaYc]Y 8

703 kntεTwαt−st−tεКGoββαКtsGonGwαl−nom−Gvε−Gsntr−vαnousGkкmεnεstr−tεonGoβGkntεTxpT˛”lGsε’xkG
momplαxαкGwεtδGpunКtεon−lGzαptεкαTwoкεβεαкGx−noTwεКαllαsUG2020SGXYSG 11

702 nownTrαγul−tεonGoβGlnК’xkGnxktmZTk–XGεnδεƙεtsGКolonGК−nКαrGvε−Grαγul−tεnγGmε’TYX[TZpVvs sxG−xεsUG
2020SGXXSG]Y[T]Z] 37

701 qc−G–upprαssεonGkllαvε−tαsGmornα−lGxαov−sКul−rεz−tεonGtδrouγδGlloКκεnγGxox[Twαкε−tαкGyxεк−tεvαG
–trαssUG2020SGYWYWSG_cbZY_b 4

700 wolαКul−rGКlonεnγG−nкGεmmunαGβunКtεonGstuкyGoβG−nGoystαrGs˛”lGγαnαGεnGtδαGxpT˛”lGsεγn−lεnγGp−tδw−yUG
2020SG]Y]SGaZ]ZYY 5

699 wolαКul−rGКδ−r−Кtαrεz−tεonG−nкGβunКtεon−lG−n−lysεsGoβG−G’αlGγαnαGεnGtδαGz−КεβεКGoystαrUG2020SGXWXSGcTXb 3

698 zolyкαoxyrεƙonuКlαotεкαG−mαlεor−tαsGlεpopolys−ККδ−rεкαTεnкuКαкG−КutαGlunγGεnηuryGvε−Gmoкul−tεonG
oβGtδαGwkzuVxpT˛”lGsεγn−lεnγGp−tδw−yGεnGr−tsUG2020SGbZSGXW_[[[ 17

697 k–zzXGкαβεКεαnКyGpromotαsGαpεtδαlε−lTmαsαnКδym−lGtr−nsεtεonSGεnv−sεonG−nкGmαt−st−sεsGεnG
КolorαКt−lGК−nКαrUG2020SGXXSGYY[ 8

696 z]ZGvsGxpT˛”ldGtδαGrolαGoβGnuКlα−rGβ−КtorTκ−pp−GlGεnGtδαGrαγul−tεonGoβGp]ZG−КtεvεtyG−nкGvεКαGvαrs−UG
2020SGaaSG[[[cT[[]b 20

695 myКlosporεnGk´ supprαssαsGlεpopolys−ККδ−rεкαGεnкuКαкGm−trεxGmαt−lloprotαεn−sαsG−КtεvεtεαsGεnGtδαG
КoTКulturαGoβGδum−nGγεnγεv−lGβεƙroƙl−stsG−nкGmonoКytαGКαllGlεnαG—rzTXUG2020SGZbSG_]Ta[

694 klγεn−tαG–upprαssαsGvεvαrGpεƙrosεsG—δrouγδGtδαGsnδεƙεtεonGoβGxuКlα−rGp−КtorT˛”lG–εγn−lεnγUG2020SGX[SGXYc]TXZW] 4

693 nεββαrαnКαsGεnGprotαomεКGproβεlαGƙαtwααnGtwoGδ−αmoКytαGtypαsSGγr−nuloКytαsG−nкGδy−lεnoКytαsSGoβG
tδαGβl−tGoystαrGystrα−GαкulεsUG2020SGXWWSG[]_T[__ 4
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692 –αlαКtεvαGεnδεƙεtεonGoβG—umorGnαКrosεsGβ−КtorGrαКαptorTXGO—xp’XPGβorGtδαGtrα−tmαntGoβG−utoεmmunαG
кεsα−sαsUG2020SG]]SGbWTb] 6

691 —r−nsКrεptomαGstuкyGrαvα−lsG−poptosεsGoβGporКεnαGκεкnαyGКαllsGεnкuКαкGƙyGβumonεsεnGlXGvε−G—xpG
sεγn−llεnγGp−tδw−yUG2020SGXZcSGXXXYa[ 11

690 mδloroγαnεКG−КεкG−ttαnu−tαsGКyКlopδospδ−mεкαTεnкuКαкGr−tGεntαrstεtε−lGКystεtεsUG2020SGY][SGXXa]cW 13

689 kqqpXGεnδεƙεtsGtδαGαxprαssεonGoβGεnβl−mm−toryGmαкε−torsG−nкGpromotαsG−nγεoγαnαsεsGεnGкαnt−lG
pulpGКαllsUG2021SGY]SG]bXT]cY 4

688 —qp˛†YTmαкε−tαкGαpεtδαlε−lTmαsαnКδym−lGtr−nsεtεonG−nкGxpT˛”lGp−tδw−yG−Кtεv−tεonGКontrεƙutαGtoG
osεmαrtεnεƙGrαsεst−nКαUG2021SG[YSG[]XT[]c 11

687 wolαКul−rGКδ−r−Кtαrεz−tεonG−nкGβunКtεon−lG−n−lysεsGoβGкuКκGsuu˛–UG2021SGXX]SGXWZbbW 3

686
—ot−lGβl−vonoεкsGoβG−str−γ−lusG−ttαnu−tαsGαxpαrεmαnt−lG−utoεmmunαGαnКαpδ−lomyαlεtεsGƙyG
supprαssεnγGtδαG−Кtεv−tεonG−nкGεnβl−mm−toryGrαsponsαsGoβGmεКroγlε−Gvε−GtxuVku—Vxp˛”lGsεγn−lεnγG
p−tδw−yUG2021SGbWSGX]ZZb]

8

685 kкαnosεnαGкα−mεn−sαsG−КtεnγGonG’xkGmoкul−tαGtδαGαxprαssεonGoβGtδαGδum−nGprαγn−nαG®GrαКαptorUG
2021SGZaSGXWWZ_a 0

684 momp−rεsonGoβGtδαGoββαКtGoβGsntr−vεtrα−lGmonƙαrКαptG−nкG’−nεƙεzum−ƙGonGkquαousGrumorG
mytoκεnαsGεnGmαntr−lG’αtεn−lG αεnGyККlusεonT’αl−tαкGw−Кul−rGoкαm−UG2021SGZaSG]YT]c 1

683 —opεК−lG−pplεК−tεonGwεtδGКonηuγ−tαкGlεnolαεКG−КεкG−mαlεor−tαsGYSG[TкεnεtroβluoroƙαnzαnαTεnкuКαкG
−topεКGкαrm−tεtεsTlεκαGlαsεonsGεnGlkvlVКGmεКαUG2021SGZWSGYZaTY[b 1

682 qαnomεКGεnst−ƙεlεtyGεnGКδronεКGoƙstruКtεvαGpulmon−ryGкεsα−sαG−nкGlunγGК−nКαrdGkGsystαm−tεКGrαvεαwG
−nкGmαt−T−n−lysεsGoβGstuкεαsGusεnγGtδαGmεКronuКlαusG−ss−yUG2021SGabaSGXWbZ[[ 8

681 rαp−toprotαКtεvαG−ƙεlεtyGoβGtαtr−mαtδylpyr−zεnαGproкuКαкGƙyGl−КεllusG−mylolεquαβ−КεαnsUG2021SGXSGYYZTYZZ 2

680 vnК’xkGwoqZGz−rtεКεp−tαsGεnGm−αrulαεnTsnкuКαкGsnβl−mm−toryGsnηuryGεnGrum−nGz−nКrα−tεКGmαllsGvε−G
’αγul−tεnγGmε’TXc]T]pVpqp’YGkxεsG−nкGsn−Кtεv−tεnγGxpT˛”lGz−tδw−yUG2021SG[[SGX_WTXaZ 5

679
xuКlα−rGβ−КtorTκ−pp−GlGsεγn−lεnγGεnGαnкomαtrεotεКGstrom−lGКαllsGεsGnotGεnδεƙεtαкGƙyGproγαstαronαG
owεnγGtoG−nG−ƙαrr−ntGαnкopl−smεКGrαtεКulumGstrαssGrαsponsαdG−GpossεƙlαGrolαGβorG−nG−ltαrαкG
εnβl−mm−toryGproКαssGεnGαnкomαtrεosεsUG2021SGYaSG

0

678 oxplorεnγGtδαGzεvot−lGsmmunomoкul−toryG−nкGkntεTsnβl−mm−toryGzotαntε−lsGoβGqlyКyrrδεzεКG−nкG
qlyКyrrδαtεnεКGkКεкsUG2021SGYWYXSG__cc]_W 16

677 nεββαrεnγGkltαr−tεonsGoβGyкorG ol−tεlαsGkmonγGz−tδoγαnεКG–tεmulεUG2021SG[_SG 1

676 ’αβαrαnКαsUG2021SG_WZT_[]

675 zro−ntδoКy−nεкεnG−llαvε−tαsGкoxoruƙεКεnTεnкuКαкGК−rкε−КGεnηuryGƙyGεnδεƙεtεnγGxpTκlGp−tδw−yG−nкG
moкul−tεnγGoxεк−tεvαGstrαssSGКαllGКyКlαSG−nкGβεƙroγαnαsεsUG2021SGZ]SGαYYaX_ 8
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674 nαvαlopmαntGoβG−Gzrl Gn−nop−rtεКlαG−sG−GpαptεкαGvαδεКlαGβorGxynXG−Кtεv−tεonUG2021SGYbSGXWYWTXWZW 0

673 –εγn−lεnγGz−tδw−yGwαкε−tεnγGwyαlom−GmαllGqrowtδG−nкG–urvεv−lUG2021SGXZSG 12

672 xαtworκGpδ−rm−КoloγyTƙ−sαкG−n−lysεsGεnGкαtαrmεnεnγGtδαGmαКδ−nεsmsGoβGruoxεnGpεllGεnGprotαКtεnγG
−γ−εnstGmyoК−rкε−lGεnβ−rКtεonUG2021SG]cSGXXcXTXYWY 3

671 –truКtur−lGsαquαnКεnγG−nкG−ntεTεnβl−mm−torySG−ntεTlunγGК−nКαrG−КtεvεtεαsGoβG
XS[T˛–V˛†Tsulβom−lonoγluК−nGεnGkntroкε−GКεnn−momα−UG2021SGXaWSGZWaTZX_ 0

670 ov−lu−tεonGoβG−nGεnGvεtroG−ss−yGtoGsКrααnGβorGtδαGεmmunotoxεКGpotαntε−lGoβGКδαmεК−lsGtoGβεsδUG2021SG
XXSGZX_a 7

669 kGxovαlGromozyγousGwut−tεonGnαst−ƙεlεzαsGsuu˛†G−nкGvα−кsGtoGrum−nGmomƙεnαкG
smmunoкαβεКεαnКyUG2020SGXXSG]Xa][[ 3

668 —δαGrolαGoβGКurКumεnGεnG−γεnγG−nкGsαnαsКαnКαdGwolαКul−rGmαКδ−nεsmsUG2021SGXZ[SGXXXXXc 34

667 vuton−rεnGβromGl−rlαyG–ααкlεnγsGsnδεƙεtsGtδαGvεpopolys−ККδrεкαT–tεmul−tαкGsnβl−mm−toryG’αsponsαG
oβG’kWGY_[UaGw−Кropδ−γαsGƙyG–upprαssεnγGxuКlα−rGp−КtorT˛”lG–εγn−lεnγUG2021SGY_SG 2

666 snvolvαmαntGoβGmytoκεnαsGεnGtδαGz−tδoγαnαsεsGoβGnε−ƙαtεКGw−Кul−rGoкαm−UG2021SGYYSG 7

665 zrotαКtεvαGoββαКtsGoβG—−εβG’osαw−tαrGkγ−εnstG—αstεКul−rGsmp−εrmαntGsnкuКαкGlyGvα−кGsntoxεК−tεonGsnG
’−tsUG2021SG]ZSGαX[W[] 1

664
kGxovαlGXSbTx−pδtδyrεкεnαTYTm−rƙox−mεкαGnαrεv−tεvαGkttαnu−tαsGsnβl−mm−toryG’αsponsαsG−nкGmαllG
wεγr−tεonGεnGvz–T—rα−tαкGl YGmαllsGvε−GtδαG–upprαssεonGoβG’y–Gqαnαr−tεonG−nкG—v’[VwyкbbVxpT˛”lG
–εγn−lεnγGz−tδw−yUG2021SGYYSG

5

663
rαp−toprotαКtεvαGαββαКtGoβGtδαGtyrosεnαGκεn−sαGεnδεƙεtorGnεlotεnεƙG−γ−εnstGКyКlosporεnαTkGεnкuКαкG
lεvαrGεnηuryGεnGr−tsGtδrouγδGƙloКκεnγGtδαGl−xVmytoКδromαGmVК−sp−sαTZG−poptotεКGsεγn−lεnγGp−tδw−yUG
2021SGZ]SGXTXZ

662 zropoβolG−llαvε−tαsGεnβl−mm−tεonG−nкG−poptosεsGεnGrmYTεnкuКαкGrU omsGƙyGεnδεƙεtεnγGαnкopl−smεКG
rαtεКulumGstrαssUG2021SGYZSG 1

661 –t−ƙlαGmαllsGwεtδGxpT˛”lTásqrααnGpusαкGqαnαsGmrα−tαкGƙyG—kvoxGoкεtεnγG−nкGromoloγyGnεrαКtαкG
’αp−εrGβorG–КrααnεnγGkntεTεnβl−mm−tεonGnruγsUG2021SGX[SGcXaTcYb 0

660 zrαкεКtεonG−nкGvαrεβεК−tεonGoβGt−rγαtGoβGδαlαn−lεnG−γ−εnstGδαp−tεКGstαll−tαGКαllG−Кtεv−tεonGƙ−sαкGonG
mε’TYWW−Tmαкε−tαкGzsZuVkκtG−nкGxpT˛”lGp−tδw−ysUG2021SGcYSGXWaYWb 3

659 ’xkT–αqGkn−lysεsG’αvα−lsGtδαG’olαGoβGympX_GεnGTsnβαКtαкG’kWY_[UaGmαllsUG2021SGbSG_[_bZc 2

658 kКtεv−tεonGoβGtδαGmδolεnαrγεКGkntεTεnβl−mm−toryGz−tδw−yGkttαnu−tαкGknγεotαnsεonGssTnαpαnкαntG
rypαrtαnsεonG−nкG’αn−lGsnηuryUG2021SGXYSG]cZ_bY 2

657 zδ−rm−КoloγεК−lGεnδεƙεtεonGoβGsuu˛†Gк−mpαnsGxv’zZGεnβl−mm−somαG−Кtεv−tεonG−βtαrGprεmεnγGεnGtδαG
δum−nGmyαloεкGКαllGlεnαG—rzTXUG2021SG][]SGXaaTXbY 2
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656 ’εβ−mpεКεnG−mαlεor−tαsGlεpopolys−ККδ−rεкαTεnкuКαкGКoγnεtεvαG−nкGmotorGεmp−εrmαntsGvε−GεnδεƙεtεonG
oβGtδαG—v’[VwynbbVxpT˛”lGsεγn−lεnγGp−tδw−yGεnGmεКαUG2021SG[ZSGZ]bTZaX 1

655 kGsystαm−tεКGrαvεαwGoβGprαКlεnεК−lGstuкεαsGonGtδαGαββεК−КyGoβGt−urεnαGβorGtδαGtrα−tmαntGoβG
rδαum−toεкG−rtδrεtεsUG2021SG]ZSGabZTbWW 2

654 pqpYZG−mαlεor−tαsGεsКδαmε−TrαpαrβusεonGεnкuКαкG−КutαGκεкnαyGεnηuryGvε−Gmoкul−tεonGoβGαnкotδαlε−lG
proγαnεtorGКαllsdGt−rγαtεnγG–npTXVm®m’[Gsεγn−lεnγUG2021SGXYSG[Wc 1

653 unoКκoutGoβGεntαrlαuκεnTXakGкεmεnεsδαsGvαntrεКul−rG−rrδytδmε−GsusКαptεƙεlεtyGεnGкε−ƙαtεКGmεКαGvε−G
εnδεƙεtεnγGxpT˛”lTmαкε−tαкGαlαКtrεК−lGrαmoкαlεnγUG2021SG 0

652 k~UoyU–GrUwy’GmY—yusxoGvo ov–GkxnG’olyUxnGwkmUvk’GonowkGkp—o’Gmyxlo’moz—G
—’ok—wox—GsxGzk—sox—–GWs—rGmox—’kvG’o—sxkvG osxGymmvU–syxUG2021SG[XSGbZ[Tb[Z 2

651 —δαG’olαGoβGxpT˛”lGεnGxαuroεnβl−mm−tεonUG2021SGX]SGXX[TXYb 0

650 Uprαγul−tεonGoβGxpulsáG−ββαКtsGƙl−ккαrGК−nКαrGproγrαssεonGvε−GtδαGz—oxVzsZuVkκtGsεγn−lεnγG
p−tδw−yUG2021SG[aSG 2

649 p−rrαrolG−mαlεor−tαG−кηuv−ntTεnкuКαкG−nκlαGεnηuryGvε−G−ltαr−tεonGoβGzzk’T˛‡Gsεγn−lGp−tδw−yUG2021SG[]SGαXZ]b] 3

648 m−mptotδαКεnG’αγul−tαsGwεКroγlε−Gzol−rεz−tεonG−nкGoxαrtsGxαuroprotαКtεvαGoββαКtsGkКtεv−tεnγG
ku—VxrβYVryTXG−nкGsnδεƙεtεnγGxpT˛”lGz−tδw−ysG−nкUG2021SGXYSG_Xca_X 10

647 kGstuкyGoβGкεββαrαntε−lGКεrК’xkG−nкGlnК’xkGαxprαssεonsGεnGmy snTXcTεnβαКtαкGpαrεpδαr−lGƙlooкUG
2021SGXXSGaccX 20

646 lαrγαnεnGwonoδyкr−tαGkttαnu−tαsGsnβl−mm−toryG’αsponsαGvε−GwkzuG−nкGxpT˛”lGz−tδw−ysGkγ−εnstG
snβαКtεonUG2021SGXYSG_]X__[ 3

645 qαnαtεКsG−nкGwut−tεon−lGv−nкsК−pαGoβGyv−rε−nG–αxGmorкT–trom−lG—umorsUG

644 mywwnXWGεnδεƙεtsGtumorGproγrαssεonG−nкGεnкuКαsG−poptosεsGƙyGƙloКκεnγGxpT˛”lGsεγn−lG−nкGv−luαsG
upGlmvmGst−γεnγGεnGprαкεКtεnγGovαr−llGsurvεv−lGεnGδαp−toКαllul−rGК−rКεnom−UG2021SGXXSGα[WZ 2

643 zδεllyγαnεnGεnδεƙεtαкGvz–TεnкuКαкG’kWGY_[Ua´ КαllGεnβl−mm−tεonGƙyGxpT˛”lGp−tδw−yUG2021SGbccSGXa[W[Z 9

642 —’zwaGκεn−sαTmαкε−tαкGεmmunomoкul−tεonGεnGm−Кropδ−γαGpl−ysG−GКαntr−lGrolαGεnGm−γnαsεumG
εonTεnкuКαкGƙonαGrαγαnαr−tεonUG2021SGXYSGYbb] 22

641
’−sT’αl−tαкGmZGlotulεnumG—oxεnG–uƙstr−tαGXGmomƙεnεnγGWεtδGtδαGwεxαкGvεnα−γαGuεn−sαGZTG
wεtoγαnTkКtεv−tαкGzrotαεnGuεn−sαGaTGКTtunGxT—αrmεn−lGuεn−sαG–εγn−lεnγGwoкulαGkККαlαr−tαsG
nε−ƙαtεКGxαpδrop−tδyUG2021SGXYSG_acX__

5

640 smp−КtGoβGsntαrlαuκεnGXWGnαβεКεαnКyGonGsntαstεn−lGopεtδαlεumG’αsponsαsGtoGsnβl−mm−toryG–εγn−lsUG
2021SGXYSG_cWbXa 0

639 wolαКul−rG−nкGКαllul−rGp−tδw−ysGКontrεƙutεnγGtoGƙr−εnG−γεnγUG2021SGXaSG_ 14
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638 mαllul−rG–εγn−lG—r−nsкuКtεonGz−tδw−ysGsnvolvαкGεnGkКutαGvunγGsnηuryGsnкuКαкGƙyGsntαstεn−lG
ssКδαmε−T’αpαrβusεonUG2021SGYWYXSGccb]aWX 2

637 wolαКul−rGεnsεγδtGεntoGεsoβormGspαКεβεКGεnδεƙεtεonGoβGzsZuT˛–G−nкGzumT˛•GwεtδGкεαt−ryG−γαntsGtδrouγδG
−nGαnsαmƙlαGpδ−rm−КopδorαG−nкGкoКκεnγGstuкεαsUG2021SGXXSGXYX]W 1

636 wolαКul−rGКlonεnγSGεnкuКεƙlαGαxprαssεonGwεtδG–qs G−nкG εƙrεoG−lγεnolytεКusGКδ−llαnγαSG−nкGβunКtεonG
−n−lysεsGoβGopεnαpδαlusGКoεoεкαsGznmn[UG2021SGXXcSGXW[WXZ 3

635 qαnαsG−nкGz−tδw−ysGkββαКtεnγG–δααpGzroкuКtεvεtyG—r−εtsdGqαnαtεКGz−r−mαtαrsSGqαnomαTWεкαG
kssoКε−tεonGw−ppεnγSG−nкGz−tδw−yGonrεКδmαntGkn−lysεsUG2021SGXYSGaXW_XZ 0

634 –k’–Tmo TYGxspX[Gmαкε−tαsGtδαGαββαКtsGoβGvεr−lGεnβαКtεonGonGtδαGδostGКαllGtr−nsКrεptomαUUG2022SG 0

633 kntεTεnβl−mm−toryGαββαКtGoβGkεl−ntδusG−ltεssεm−GOwεllUPG–wεnγlαGlα−vαsGεnG
lεpopolys−ККδ−rεкαTstεmul−tαкG−stroКytαsUG2021SGXX[Y]b 1

632 nεs−ƙlεnγGtδαGxuКlα−rG—r−nsloК−lεz−tεonGoβG’αlkVxpT˛”lGƙyG−G–m−llGwolαКulαGsnδεƙεtsG—rεplαTxαγ−tεvαG
lrα−stGm−nКαrGqrowtδUG2021SGXZSG[XcT[ZW 0

631 knкroγαnGrαКαptorGp−tδw−yG−КtεvεtyG−ss−yGβorGsαpsεsGкε−γnosεsG−nкGprαкεКtεonGoβGβ−vor−ƙlαG
proγnosεsUG 0

630 oxtr−КtGoxαrtsGkntεTsnβl−mm−toryGoββαКtGεnGrum−nGqεnγεv−lGpεƙroƙl−stsG−nкGmδronεКGzαrεoкontεtεsG
knεm−lGwoкαlGƙyG–upprαssεonGoβGzroTsnβl−mm−toryGmytoκεnαsG−nкGmδαmoκεnαsUG2021SGXWSG 0

629 lαnzoyl−КonεnαGwoкul−tαsGvz–TsnкuКαкG’αsponsαsG—δrouγδGsnδεƙεtεonGoβG—ollTvεκαG
’αКαptorTwαкε−tαкGxpT˛”lG−nкGwkzuG–εγn−lεnγGεnG’kWY_[UaGmαllsUG2021SG[[SGYWXbTYWZY 1

628 xp˛”lXGnεКδotomouslyG’αγul−tαsGzroTsnβl−mm−toryG−nкGkntεvεr−lG’αsponsαsGεnGkstδm−UG2021SGXTXW 2

627 W−nγTlεG—−ƙlαtGkmαlεor−tαsGnwwTsnкuКαкGunααGystαo−rtδrεtεsGtδrouγδG–upprαssεnγGtδαGkКtεv−tεonG
oβGpZbTwkzuG−nкGxpTlG–εγn−lεnγGz−tδw−ysGεnGwεКαUG2021SGYWYXSGZcZWbY_ 2

626 kGnovαlGxpT˛”lGrαγul−torGαnКoкαкGƙyGКεrКzvmoXGεnδεƙεtsGКolorαКt−lGК−rКεnom−GproγrαssεonGƙyG
promotεnγG’z–ZGuƙεquεtεnTкαpαnкαntGкαγr−к−tεonUG2021SGYWSGXWZ 7

625 klγ−αTкαrεvαкGpolys−ККδ−rεкαsGsupplαmαnt−tεonG−mαlεor−tαsGδα−tGstrαssTεnкuКαкGεmp−εrmαntGoβG
ƙurs−GoβGp−ƙrεКεusGvε−Gmoкul−tεnγGxpT˛”lGsεγn−lεnγGp−tδw−yGεnGƙroεlαrsUG2021SGXWWSGXWXXZc 21

624 ’αsα−rКδGzroγrαssGonGtδαGx−tur−lGzroкuКtGklopαrεnαG−nкGstsGnαrεv−tεvαsUG2021SG 1

623 sкαntεβεК−tεonGoβGtδαGmruКε−lGqαnαGεnGyvαrβlowGkrtαrεovαnousGpεstul−GƙyGlεoεnβorm−tεКsGkn−lysεsUG
2021SGXYSG_YXbZW 0

622
oββαКtsGoβGnεαt−ryG–upplαmαnt−tεonGoβGklγ−αTnαrεvαкGzolys−ККδ−rεкαsGonGworpδoloγySG—εγδtG
tunКtεonsSGkntεoxεк−ntGm−p−КεtyG−nкGsmmunαG’αsponsαGoβGnuoкαnumGεnGlroεlαrsGunкαrGrα−tG–trαssUG
2021SGXXSG

13

621 wultεpotαntε−lG−nкGsystαmεКGαββαКtsGoβGtr−um−tεКGƙr−εnGεnηuryUG2021SGZ]aSG]aa_Xc 5
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620 murКumαnolGmεtεγ−tαsGКδonкroКytαGεnβl−mm−tεonGƙyGεnδεƙεtεnγGtδαGxpT˛”lG−nкGwkzuGp−tδw−ysSG−nкG
−mαlεor−tαsGnwwTεnкuКαкGykGεnGmεКαUG2021SG[bSG 0

619 ®−ntδoδumolGkttαnu−tαsGvεpopolys−ККδ−rεкαTsnкuКαкGnαprαssεvαGvεκαGlαδ−vεorGεnGwεКαdG
snvolvαmαntGoβGxpT˛”lVxrβYG–εγn−lεnγGz−tδw−ysUG2021SG[_SGZXZ]TZX[b 4

618 lnК’xkGnm–—XTk–XGp−Кεlεt−tαsGyr−lG–qu−mousGmαllGm−rКεnom−GƙyGzromotεnγGwYGw−Кropδ−γαG
zol−rεz−tεonGtδrouγδGkКtεv−tεnγGxpTlG–εγn−lεnγUG2021SGYWYXSG]]Y[YZX 7

617
OPT]TδyкroxyTaTmαtδoxyTZTOYNTδyкroxyƙαnzylPT[TКδrom−nonαGεsol−tαкGβromGvUGsupprαssαsG
vz–TεnкuКαкGεnβl−mm−tεonGεnG’kWGY_[UaGm−Кropδ−γαsGƙyGкownrαγul−tεnγGεnβl−mm−toryGβ−КtorsUG
2021SG[ZSG_XXT_YX

2

616 zδ−rm−КoloγεК−lG−nкGtoxεКoloγεК−lG−КtεvεtεαsGoβG˛–TδumulαnαG−nкGεtsGεsomαrsdGkGsystαm−tεКGrαvεαwUG
2021SGXX]SGY]]TYa[ 4

615 sкαntεβεК−tεonGoβGs˛”l˛–GεnGt−p−nαsαGααlGknγuεll−Gη−ponεК−Gtδ−tGεmp−εrsGtδαGsuu˛–TкαpαnкαntG−Кtεv−tεonG
oβGxpT˛”lSGkzXSG−nкGtypαGsGspxGsεγn−lεnγGp−tδw−ysUG2021SGXYYSGXW[W[[ 2

614 nαКoysGnεβVnors−lGtoG’αкuКαGkntεmεКroƙε−lGzαptεкαGzroкuКtsGβorG’αstorεnγG—ollGsmmunεtyG
romαost−sεsUG2021SGYYSG 2

613 lεlαGrαβluxG−nкGδypopδ−rynγα−lGК−nКαrGO’αvεαwPUG2021SG[_SG 5

612 wεnεmεzεnγGssКδαmε−G’αpαrβusεonGsnηuryGεnG®αnotr−nspl−nt−tεonUG2021SGXYSG_bX]W[ 0

611 Unr−vαlεnγGtδαGpδysεoloγεК−lGrolαsGoβGrαtεnoεКG−КεкGrαКαptorTrαl−tαкGorpδ−nGrαКαptorG˛–UG2021SG]ZSGXYabTXYb_ 2

610 lαtulεnεКG−КεкGεnGtδαGtrα−tmαntGoβGtumourGкεsα−sαsdGkpplεК−tεonG−nкGrαsα−rКδGproγrαssUG2021SGX[YSGXXXccW 5

609 lnК’xkTm’[_WXbGposεtεvαlyGrαγul−tαsGtδαGnrosopδεl−G—ollGεmmunαGrαsponsαGƙyGεntαr−КtεnγGwεtδG
nεβVnors−lUG2021SGXY[SGXW[XbZ 4

608 kGrαvεαwGonGm−rεnαGmollusκGxpT˛”lV’αlGstuкεαsGεnGεmmunεtyG−nкGtδαGКδ−r−Кtαrεz−tεonGoβG−Gmδl−mysG
β−rrαrεG’αlGγαnαUG2021SG][[SGaZaW[_ 1

607 x−rεnγαnεnG−mαlεor−tαsGp−lmεtεКG−КεкTεnкuКαкGβ−ttyG−КεкGstrαssGεnG]Gδαp−toКytαsUG2021SGXXSG

606 ’αкoxG’olαGoβG’y–G−nкGsnβl−mm−tεonGεnGzulmon−ryGnεsα−sαsUG2021SGXZW[SGXbaTYW[ 12

605 —δαGkntεTsnβl−mm−toryGoββαКtGoβGu–YZSGkGxovαlGzαptεкαGnαrεvαкGpromGqloƙul−rGkкεponαКtεnSGonG
onкotoxεnTsnкuКαкGUvαεtεsGεnG’−tsUG2020SGXXSG]b][[_ 2

604 —kuXT—klsGmomplαxdGkGmαntr−lG–εγn−losomαGεnGsnβl−mm−toryG’αsponsαsUG2020SGXXSG_Wbca_ 14

603 sкαntεβεК−tεonG−nкGv−lεк−tεonGoβGtδαGproγnostεКGv−luαGoβGКyКlεКGqwzTkwzGsyntδ−sαTstεmul−torGoβG
εntαrβαronGOКqk–T–—sxqPGrαl−tαкGγαnαsGεnGγ−strεКGК−nКαrUG2021SGXYSGXYZbTXY]W 3
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602 ’αКαntGkкv−nКαsGonGsmmunαG’αγul−toryGwαКδ−nεsmGoβGzolys−ККδ−rεкαsGβromG—r−кεtεon−lGmδεnαsαG
wαкεКεnαUG2021SGXWSGYbZTYbc

601 snδεƙεtoryGαββαКtGoβGzl−tyКoкεG’−кεxGonGov−lƙumεnTεnкuКαкG−εrw−yGεnβl−mm−tεonGεnG−GmurεnαGmoкαlG
oβG−stδm−UG2009SG[aSGXYaYTXYac 43

600 yxεк−tεvαG−nкGxεtr−tεvαG–trαssGεnGlronКδε−lGkstδm−UG2008SGXWSGab]Tacb 65

599 zroкuКtsGβromGl−sεкεomyКαtαsUG[bcT]ZZ 2

598 z−tδoloγεК−lG–εγnεβεК−nКαGoβG’αn−lGoxprαssεonGoβGzroεnβl−mm−toryGwolαКulαsUG2005SGcTY_ 2

597 mαllGsurvεv−lGsεγn−lεnγGкurεnγG−poptosεsdGεmplεК−tεonsGεnGкruγGrαsεst−nКαG−nкG−ntεTК−nКαrGtδαr−pαutεКG
кαvαlopmαntUG2005SG_ZSGXX]T[] 1

596 wolαКul−rGƙεoloγyGoβGu–r GεnGrαl−tεonGtoGksn–T−ssoКε−tαкGonКoγαnαsεsUG2007SGXZZSG_cTXYa 87

595 kGw−ttαrGoβGvεβαG−nкGnα−tδGoβG—TvympδoКytαsGεnGsmmunosαnαsКαnКαUG2007SG[[T]_ 1

594 —δαGsnβl−mm−toryG’αsponsαGtoGlr−εnGnα−tδUG2013SGXWaTXXc 5

593 —δαGmδronεКG–trαssGoβGm−rαγεvεnγGkККαlαr−tαsGtδαGx−tur−lGkγεnγGoβGtδαGsmmunαG–ystαmUG2013SGZ]T[_ 18

592 snβl−mm−tεonG—δrouγδG−GzsyКδonαuroεmmunoloγεК−lGvαnsUG2013SGYacTYcc 11

591 xovαlG−ppro−КδαsGtoGКontrollεnγGtr−nsКrεptεonUG2002SGY[SGXZaTab 4

590 ynGtδαGmαКδ−nεsmGoβGmrGO sPTεnкuКαкGК−rКεnoγαnαsεsdGnosαGкαpαnкαnКαGoβGupt−καG−nкGКαllul−rG
rαsponsαsUG2001SGYYXTYYc 4

589 wolαКul−rGmαКδ−nεsmsGoβGmrO sPTεnкuКαкGК−rКεnoγαnαsεsUG2002SGYcZTZWW 2

588 –εγn−lG—r−nsкuКtεonGz−tδw−ysGεnGkКutαGvunγGsnηurydGxβT˛”lG−nкGkpTXUG2001SGXTX_ 1

587 —δαGrα−tG–δoКκG’αsponsαG−nкGrα−tG–δoКκGzrotαεnGaWdGmytoprotαКtεonGεnGkКutαGvunγGsnηuryUG2001SGYa]TYbb 2

586 —δαGxpT˛”lG–ystαmG−nкGnruγGnεsКovαryUG2001SGZWZTZYX 1
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423 snδεƙεtεonGoβGzrvzzYVКyКlεnGnXGprotαεnGtr−nsl−tεonGКontrεƙutαsGtoGtδαGtumorGsupprαssεvαGαββαКtGoβG
xp˛”lYGOpXWWPUG2016SGaSGZ[XXYTZW 16
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422 zδysεoloγεК−lGkКtεvεtεαsGoβGz−rslαyGoxtr−КtsG−sG−nGsnγrαкεαntGoβGpunКtεon−lGmosmαtεКsUG2017SGX]SG]WXT]XX 3

421 xαwGδorεzonsGεnGortδop−αкεКGrαsα−rКδdGαluКεк−tεonGoβGКαllul−rGsεγn−lGtr−nsкuКtεonGp−tδw−ysUG1999SG
bXSG]ccT_WY 18

420 kntεoxεк−ntGkКtεvεtεαsG−nкGkntεК−nКαrGmαllGzrolεβαr−tεonGzropαrtεαsGoβGWεlкG–tr−wƙαrrεαsUG2007SGXZYSG_[aT_]b 20

419 rum−nGl−КεllαGm−lmαttαTquˆ'rεnG −ККεn−tεonGolεКεtsG—r−εnαкGsmmunεtyG ε−GtδαGrαm−topoεαtεКG
zroγαnεtorGmomp−rtmαntUG 2

418 lεoloγεК−lGt−rγαtsGβorGtδαr−pαutεКGεntαrvαntεonsGεnGmyzndGКlεnεК−lGpotαntε−lUG2006SGXSGZYXTZ[ 8

417 zrαvαntεvαG’olαGoβG’αsvαr−trolGkγ−εnstGsnβl−mm−toryGmytoκεnαsG−nкG’αl−tαкGnεsα−sαsUG2019SGY]SGXZ[]TXZaX 10

416 ynКon−sαG−nкG−mpδεn−sαSGtδαG−ntεtumorGrεƙonuКlα−sαsGβromG’−n−GpεpεαnsGooКytαsUG2008SGcSGYX]TY] 74

415 nysrαγul−tαкGmδαmoκεnαG–εγn−lεnγGεnGmystεКGpεƙrosεsGvunγGnεsα−sαdGkGzotαntε−lG—δαr−pαutεКG—−rγαtUG
2016SGXaSGX]Z]T[[ 12

414 kntεTεnβl−mm−toryG−nкG−ntεoxεк−ntGpropαrtεαsGoβGzεpαrGspαКεαsdG−GpαrspαКtεvαGβromGsКrααnεnγGtoG
molαКul−rGmαКδ−nεsmsUG2015SGX]SGbb_TcZ 15

413 oββαКtsGoβG’αsvαr−trolG−nкGotδαrGzolypδαnolsGonG–εrtXdG’αlαv−nКαGtoGlr−εnGpunКtεonGnurεnγGkγεnγUG
2018SGX_SGXY_TXZ_ 68

412 wolαКul−rGwαКδ−nεsmGoβGknεlεnαGsnкuКαкG–plααnG—oxεКεtyG−nкGxαuronG—oxεКεtyGεnGoxpαrεmαnt−lG’−tG
oxposurαdGkG’αvεαwUG2019SGXaSGYWXTYXZ 15

411 wαКδ−nεsmsGoβGrs G—r−nsКrεptεon−lG’αγul−tεonGƙyGnruγsGoβGkƙusαUG2016SGX[SG[[YT[][ 12

410 xpT˛”lTsnкuКαкGUprαγul−tεonGoβGmε’T][b−sTZpGsnКrα−sαsGsnv−sεonGoβGx–mvmGƙyG—−rγαtεnγGz—oxUG2019
SGXcSGXW]bTXW_b 8

409 –αpsεsdGpromGrεstorεК−lGkspαКtsGtoGxovαlG εst−sUGz−tδoγαnεКG−nкG—δαr−pαutεКGmonsεкαr−tεonsUG2019SG
XcSG[cWT]WY 8

408 zrotos−pp−nεnGkGprotαКtsG−γ−εnstG−tδαrosКlαrosεsGvε−G−ntεTGδypαrlεpεкαmε−SG−ntεTεnβl−mm−tεonG−nкG
xpT˛”lGsεγn−lεnγGp−tδw−yGεnGδypαrlεpεкαmεКGr−ƙƙεtsUG2018SGYXSGZZTZb 6

407 UrεкεnαGmytεкεnαGuεn−sαGvεκαTXGonδ−nКαsG—umorGmαllGzrolεβαr−tεonG−nкGwαкε−tαsGzrotαКtεonGβromG
x−tur−lGuεllαrTwαкε−tαкGuεllεnγUG2016SGZSG 1

406 kG–αlαКtεvαG˛–aGxεКotεnεКGkКαtylКδolεnαG’αКαptorGkγonεstSGzxUTYbYcbaSGkttαnu−tαsGsvmYsGkКtεv−tεonG
−nкGTsnкuКαкGkεrw−yGsnβl−mm−tεonUG2020SGXXSG]cbX_] 5

405 —δαGrolαGoβGxpTκ−pp−lGεnGtδαGrαγul−tεonGoβGtδαGαxprαssεonGoβGwεlmsGtumorGsupprαssorGγαnαGW—XUG
2000SGcSGXWZTX[ 6

(2000-2017)

103



404 –upprαssαкGp−tGkККumul−tεonGεnG’−tsGpαкG−GrεstεкεnαTonrεКδαкGnεαtUG2010SGX]SGXT_ 1

403 kntεTεnβl−mm−toryGkКtεvεtyGoβG–tαvε−Grαƙ−uкε−n−GεnGvz–TεnкuКαкG’kWGY_[UaGmαllsUG2010SGX]SGX[TXb 4

402 xuКlα−rGβ−КtorGκ−pp−GldG−Gm−rκαrGoβGКδαmotδαr−pyGβorGδum−nGst−γαGs Gγ−strεКGК−rКεnom−UG2008SGX[SG[aZcT[[ 22

401
snКrα−sαкGoxεк−tεvαGnxkGк−m−γαSGεnкuКεƙlαGnεtrεКGoxεкαGsyntδ−sαSGnuКlα−rGβ−КtorGκ−pp−lGαxprαssεonG
−nкGαnδ−nКαкG−ntε−poptosεsTrαl−tαкGprotαεnsGεnGrαlεКoƙ−КtαrGpylorεTεnβαКtαкGnonTК−rкε−КGγ−strεКG
−кαnoК−rКεnom−UG2004SGXWSGYYZYT[W

47

400 kКtεv−tεnγGmαКδ−nεsmGoβGtr−nsКrεptorGxpTκ−pp−lGrαγul−tαкGƙyGδαp−tεtεsGlGvεrusG®GprotαεnGεnG
δαp−toКαllul−rGК−rКεnom−UG2004SGXWSGZ]_T_W 24

399 uαt−mεnαGsupprαssαsGεntαstεn−lGxpTκ−pp−GlG−Кtεv−tεonG−nкGproεnβl−mm−toryGКytoκεnαGεnGαnкotoxεКG
r−tsUG2004SGXWSGXWYbTZX 22

398 nεsruptαкGxpTGκ−pp−GlG−Кtεv−tεonG−βtαrGp−rtε−lGδαp−tαКtomyGкoαsGnotGεmp−εrGδαp−toКytαG
prolεβαr−tεonGεnGr−tsUG2005SGXXSGaZ[]T]W 10

397 UpTrαγul−tεonGoβGεntαstεn−lGnuКlα−rGβ−КtorGκ−pp−GlG−nкGεntαrКαllul−rG−кδαsεonGmolαКulαTXGβollowεnγG
tr−um−tεКGƙr−εnGεnηuryGεnGr−tsUG2005SGXXSGXX[cT][ 34

396 OáPT]TO[TmαtδoxyƙαnzylεкαnαPtδε−zolεкεnαTYS[TкεonαGprotαКtsGr−tsGβromGК−rƙonG
tαtr−КδlorεкαTεnкuКαкGlεvαrGεnηuryG−nкGβεƙroγαnαsεsUG2012SGXbSG_][T_X 10

395 oββαКtsGoβGγlyКyrrδαtεnεКG−КεкGonGКoll−γαnGmαt−ƙolεsmGoβGδαp−tεКGstαll−tαGКαllsG−tGкεββαrαntGst−γαsGoβG
lεvαrGβεƙrosεsGεnGr−tsUG2001SGaSGXX]Tc 38

394 momp−rεsonG–tuкyGoβGWδεtαGqεnsαnγSG’αкGqεnsαnγSG−nкGβαrmαntαкG’αкGqεnsαnγGonGtδαGzrotαКtεvαG
oββαКtGoβGvz–TεnкuКαкGsnβl−mm−tεonGεnG’kWGY_[UaGmαllsUG2009SG]YSGYXTYa 18

393 snδεƙεtoryGoββαКtGoβG–−rγ−uumGβulvαllumGotδ−nolεКGoxtr−КtGonGvz–TsnкuКαкGsnβl−mm−toryG’α−КtεonGεnG
’kWGY_[UaGwousαGw−Кropδ−γαsUG2013SG]_SGY[cTY]] 5

392 q−noкαrm−GluКεкumGαtδ−nolGαxtr−КtGεnδεƙεtsGtδαGεnβl−mm−toryGrαsponsαGƙyGsupprαssεnγGtδαGxpT˛”lG
−nкGtollTlεκαGrαКαptorGp−tδw−ysGεnGlεpopolys−ККδ−rεкαTstεmul−tαкGl YGmεКroγlε−lGКαllsUG2013SG]SGc]aTc_Z 33

391 mεКro’xkTX]−T]pGp−rtεКεp−tαsGεnGsαpsεsGƙyGrαγul−tεnγGtδαGεnβl−mm−toryGrαsponsαGoβGm−Кropδ−γαsG
−nкGt−rγαtεnγG—xszYUG2020SGXcSGZW_WTZW_b 7

390 vnК’xkGws’[[Z]TYrqGεnδεƙεtsGtδαGproγrαssεonGoβGostαo−rtδrεtεsGtδrouγδGmε’T]XWTZpGsponγεnγUG
2020SGYWSGX_cZTXaWX 7

389 —r−nsγαlεnGYGovαrαxprαssεonGεnδεƙεtsGКαrvεК−lGК−nКαrGКαllGεnv−sεonG−nкGmεγr−tεonUG2019SGXcSG[cXcT[cY_ 4

388 kntεTεnβl−mm−toryGКompounкsGmor−КεnGyG−nкGzGβromGworusG−lƙ−GvεnnUGO–oδ−κuδεPGt−rγαtGtδαGxpT˛”lG
p−tδw−yUG2020SGYYSG]Zb]T]ZcX 3

387 krom−кαnкrεnGsnδεƙεtsGvεpopolys−ККδ−rεкαTsnкuКαкGxuКlα−rG—r−nsloК−tεonGoβGxpT˛”lG−nкG
zδospδoryl−tεonGoβGtxuGεnG’kWGY_[UaGw−Кropδ−γαGmαllsUG2013SGYXSGYX_TYX 30
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386 z®’Gwαкε−tαкGzrotαКtεonG−γ−εnstGvεvαrGsnβl−mm−tεonGƙyGqεnκγolεкαGkGεnG—αtr−Кδloromαtδ−nαG
—rα−tαкGwεКαUG2016SGY[SG[WTb 16

385 —rεКδost−tεnGkGzrotαКtsGvεvαrG−γ−εnstG–αptεКGsnηuryGtδrouγδGsnδεƙεtεnγG—ollTvεκαG’αКαptorG–εγn−lεnγUG
2016SGY[SGZbaTc[ 19

384 sntαrlαuκεnTXGqαnαGzolymorpδεsmsG−nкGtδαεrG’αl−tεonGwεtδGxp˛”lGoxprαssεonG−nкGrεstop−tδoloγεК−lG
pα−turαsGεnGzsorε−sεsUG2015SG_WSG[ZYTb 5

383 noGsymƙεotεКG−nкG εt−mεnGoGsupplαmαnt−tεonGδ−vαGβ−vorεtαGαββαКtsGεnGnon−lКoδolεКGβ−ttyGlεvαrG
кεsα−sαiGkGr−nкomεzαкSGкouƙlαTƙlεnкSGpl−КαƙoTКontrollαкGtrε−lUG2016SGYXSGXW_ 21

382 kGКrεtεquαGonGnuКlα−rGβ−КtorTκ−pp−GlG−nкGsεγn−lGtr−nsкuКαrG−nкG−Кtεv−torGoβGtr−nsКrεptεonGZdG—δαGκαyG
tr−nsКrεptεonGβ−КtorsGεnGpαrεoкont−lGp−tδoγαnαsεsUG2017SGYXSGZ]WTZ]_ 12

381 opεtδαlε−lGzsZuT˛·GzromotαsGrousαGnustGwεtαTsnкuКαкGkllαrγεКGkstδm−GεnGxv’zZG
snβl−mm−somαTnαpαnкαntG−nкGTsnкαpαnкαntGw−nnαrsUG2020SGXYSGZZbTZ]b 3

380 wαКδ−nεsmsGwαкε−tεnγGtδαG–ynαrγεstεКGkntεК−nКαrGoββαКtsGoβGmomƙεnαкG˛‡T—oКotrεαnolG−nкGmαlαКoxεƙG
—rα−tmαntUG2011SGZSGXTa 21

379 vvTZaGεnкuКαкGКystεtεsG−nкGtδαGrαКαptorGβorG−кv−nКαкGγlyК−tεonGαnкTproкuКtsGO’kqoPGp−tδw−yUG2013SG
[SGXTb 9

378 m−nКαrGεnкuКtεonGp−tδw−ysG−nкGrpTowpGεrr−кε−tεonUG2013SGWZSGXaaTXb_ 8

377 wolαКul−rGw−rκαrsGoβGuεкnαyGm−nКαrGzroγrαssεonSGkssoКε−tεonGwεtδGoββεКεαnКyGoβGz−zop−nεƙG—δαr−pyUG
2015SGWbSGa]_Ta__ 1

376 zrotαКtεvαGαββαКtGoβGβαrmαntαкGp−p−y−Gprαp−r−tεonGonGstrαssTεnкuКαкG−КutαGγ−strεКGmuКos−lGlαsεonUG
2012SGWZSGZXXTZX_ 6

375 qεnsαnosεкαG’кGεnδεƙεtsGtδαGαxprαssεonsGoβGεxy–G−nкGmy®TYGƙyGsupprαssεnγGxpT˛”lGεnGvz–Tstεmul−tαкG
’kWY_[UaGКαllsG−nкGmousαGlεvαrUG2013SGZaSG][T_Z 104

374 snδεƙεtoryGoββαКtsGoβGmδεmαrεКGnαКoyGylεγoкαoxynuКlαotεкαGεnGtδαG’αγul−tεonGoβG—r−nsКrεptεonG
p−КtorsGxpT˛”lG−nкG–pXGεnG−nGknεm−lGwoкαlGoβGvεvαrGmεrrδosεsUG2009SGXcSGXZ_WTXZ_a 1

373 kntεTεnβl−mm−toryGoββαКtGoβGyxy−GКδεnαnsεsGsεnuos−Gotδ−nolGoxtr−КtGεnGvz–TεnкuКαкG’kWGY_[UaGmαllsUG
2014SGY[SGZaWTZa_ 12

372 woкul−tεonGoβGlεβαG−nкGкα−tδGƙyGtδαGtumorGnαКrosεsGβ−КtorGrαКαptorT−ssoКε−tαкGβ−КtorsGO—’kpsPUG
2002SGZ]SG_XT_ 51

371 –εγn−lG—r−nsкuКtεonGz−tδw−ysdG—−rγαtsGβorGqrααnG−nкGll−КκG—α−GzolypδαnolsUG2003SGZ_SG__Taa 65

370 q−mm−Gεrr−кε−tεonGupTrαγul−tαsGαxprαssεonGoβGlGКαllGкεββαrαntε−tεonGmolαКulαGmnYZGƙyGxpTκ−pp−lG
−Кtεv−tεonUG2004SGZaSG]WaTX[ 12

369 oββαКtsGoβGs−nγuεn−rεnαG−nкGКδαlαrytδrεnαGonGtδαGКαllGКyКlαG−nкG−poptosεsUG2006SGX]WSG]TXY 67

(2006-2016)
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368 kntεTεnβl−mm−toryGoββαКtGoβGynεonGOkllεumGКαp−PGzααlGrotGW−tαrGoxtr−КtGεnGvεtroG−nкGεnGvεvoUG2015SG
ZWSGX[bTX][ 6

367 qutTmεКroƙεot−GкαrεvαкGƙεo−КtεvαGmαt−ƙolεtαsG−nкGtδαεrGβunКtεonsGεnGδostGpδysεoloγyUG2021SGZaSGXW]TX]Z 3

366 m−nКαrG−nкGmovεкTXcdGmollαКtεvαlyGК−t−stropδεКUG2021SG 3

365 rαtαrolαptεКGКoppαrOssPGКomplαxαsGoβGprαnyl−tαкGβl−vonoεкGos−ηεnGƙαδ−vαG−sGsαlαКtεvαG−nкGαββαКtεvαG
−ntεprolεβαr−tεvαG−nкG−ntεTεnβl−mm−toryG−γαntsUG2022SGYY_SGXXX_Zc 1

364 oββαКtGoβGК−rƙoδyкr−tαTβααкεnγGstr−tαγyGonGtδαGproкuКtεonSGpδysεoКδαmεК−lGКδ−nγαsSG
−ntεTεnβl−mm−tεonG−КtεvεtεαsGoβGpolys−ККδ−rεкαsGoβGzorε−GКoКosUG2021SGXcYSG[Z]T[[Z 1

363 mεКro’xksGβ−Кεlεt−tαGКomprαδαnsεvαGrαsponsαsGoβGl−tδymoкεolεn−αGmussαlG−γ−εnstGsymƙεotεКG−nкG
nonsymƙεotεКGƙ−Кtαrε−Gstεmul−tεonUG2021SGXXcSG[YWT[ZX 0

362 mUG2000SG[bTac

361 snδεƙεtεonGoβGxpT—”lUG2000SGXcZTYW[

360 qαnαGtδαr−pyGβorGrδαum−toεкG−rtδrεtεsdGprαКlεnεК−lGstuкεαsUG2000SGXZTZ[

359 mδronεsКδGαntzˆ…nкlεКδαGn−rmαrκr−nκunγαnUG2000SGYbXTYc[

358 l−Кtαrε−lGsnкuКtεonGoβGmytoκεnαG–αКrαtεonGεnGz−tδoγαnαsεsGoβGkεrw−yGsnβl−mm−tεonUG2000SGXbcTYWY

357 —r−nsloК−tαкG—oxεnsG−nкGwoкulεnsGoβGYαrsεnε−UG2000SG__cT_bc 1

356 vαuκoКytαGmαllGkкδαsεonGwolαКulαsGεnG −sКulεtεsUG2001SG

355 smmunop−tδopδysεoloγyGoβGεnβl−mm−toryGƙowαlGкεsα−sαUG2001SGYXaTYZc

354 ’αβαrαnКαsUG2001SGXcYTYY[

353 kКtεv−tεonGoβGxuКlα−rGp−КtorT˛”lUG2001SGYWZTYYa

352 zrotαεnGwαt−ƙolεsmGεnG–urγαryUG2001SGXW]TXYX

351 krsαnεКTεnкuКαкGxpulGtr−ns−Кtεv−tεonGtδrouγδGorκsT−nкGtxusTкαpαnкαntGp−tδw−ysGεnGmousαG
αpεкαrm−lGtl_GКαllsUG2001SGYcTZ[ 3
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350 smmunomoкul−tεonGoβGmytoκεnαsGεnGoxpαrεmαnt−lGwoкαlsGoβGrα−rtGp−εlurαUG2001SG_cTa_

349 ®αnotr−nspl−nt−tεondGropαsG−nкGqo−lsUG2001SGZ[ZTZ]Z

348
UzT’oqUvk—syxGypGkGqoxoGrywyvyqyU–G—yG—roGrUwkxG—Uwy’Gxom’y–s–Gpkm—y’G
’omoz—y’Gk––ymsk—onGpkm—y’G_GqoxoGsxG—roGyl–—’Um—onG’klls—Glvknno’Gno—o’wsxonGlYG
nsppo’ox—skvGns–zvkYGzyvYwo’k–oGmrksxG’okm—syxUG2001SGXYbcTXYcZ

347 zroкuКtsGβromGl−sεкεomyКαtαsUG2001SG[bcT]ZZ

346 zl−ntGzδαnolsG−nкGm−rкεov−sКul−rGnεsα−sαUG2001SG

345 wolαКul−rGwαКδ−nεsmsGoβGqluКoКortεКoεкGkКtεonUG2001SGX_aTXc[

344 ’α−КtεvαGyxyγαnG–pαКεαsG−nкG–εlεК−TsnкuКαкGm−rКεnoγαnαsεsUG2001SG

343 l−Кtαrε−lGmpqGnxkGεnG–αptεКG–δoКκUG2002SGZbbTZca

342 xpT—”lSG−Gpεvot−lGtr−nsКrεptεonGβ−КtorGεnGsεlεК−TεnкuКαкGкεsα−sαsUG2002SGX_cTXa_ 1

341 xpT˛”lUG

340 ’αlUG

339 l−Кtαrε−lGmpqGnxkGεnG–αptεКG–δoКκUG2002SGZbbTZca

338 s˛”lGzrotαεnsUG

337 ’αкuКεnγGxαuroεnβl−mm−tεonUG2002SG_]TcZ

336 —δαGrolαGoβGkzTXSGxpT—”lG−nкG’y–VGxy–GεnGsκεnGК−rКεnoγαnαsεsdG—δαGtl_GmoкαlGεsGprαкεКtεvαUG2002SGXb]TXcZ 3

335 oββαКtGoβGtrεКδost−tεnGkGonGxpT˛”lGnxkGƙεnкεnγG−КtεvεtyG−nкGmyoγαnαsεsGεnGmYmlYGsκαlαt−lGmusКlαG
zrαКursorGКαllUG2002SGXYSG]]T_W

334 xpT˛”lGkКtεv−tεonGƙyGm−rкGzrotαεnsUG2003SG_cTbb

333 –εγn−lεnγGβorGsnкuКεƙlαGp−sT’αsεst−nКαGεnGzrεm−ryGlGvympδoКytαsUG2003SG[cT__

(2003-2001)
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332 lεoКδαmεК−lGwαКδ−nεsmsGoβGrypαrδomoКystαεnαmε−GεnGktδαrosКlαrosεsdG’olαGoβGmδαmoκεnαG
oxprαssεonUG2003SG]ZT_Y

331 m−rкεoprotαКtεonGƙyGwεtoКδonкrε−lGuk—zGmδ−nnαlGεnGlotδGo−rlyG−nкGv−tαGzrαКonкεtεonεnγUG2003SGXbcTYW[

330 nεαGkκtεvεαrunγGкαsG—r−nsκrεptεonsβ−κtorsGxpTulGunкGкαsGzrotoonκoγαnsGКTβosGεnGδum−nαnG
pεƙroƙl−stαnGn−КδGzyκlεsКδαrGmαКδ−nεsКδαrGnαδnunγUG2003SGX_[TXaZ 1

329 kpoptosεsG−nкGm−nКαrUG2003SGXaaTXcc

328 zrotα−somαTnαpαnкαntG’αγul−tεonGoβGxpT˛”lGkКtεv−tεonUG2004SGXZXTX[Z

327 mlεnεК−lGwolαКul−rGnε−γnostεКsGβorGzrotα−somαGsnδεƙεtorsGεnGm−nКαrG—δαr−pyUG2004SGYbZTYcc

326 xpκlG−nкGxαurotoxεКεtyUG2004SG_]Tb_

325 xpT˛”lUG

324 xαuroαnкoКrεnαGrostGp−КtorsGεnG–usКαptεƙεlεtyG−nкG’αsεst−nКαGtoGkutoεmmunαVsnβl−mm−toryG
nεsα−sαUG2004SGZcZT[X]

323 ’αsvαr−trolGwoкul−tεonGoβGqαnαGoxprαssεonUG2005SGX_aTXcX

322 zαrεpδαr−lG–εγn−lεnγGz−tδw−ysGsnvolvαкGεnGwusКlαGvossUG2005SG][ZT]_[

321 ˛”lT’k–dGkG–m−llGqtp−sαG—δ−tGsnβluαnКαsGxpT˛”lG–εγn−lεnγUG2006SGZ[XTZ]Y

320 ’αγul−tεonGoβGxuКlα−rGxpTülGkКtεonUG2006SGbaTXW]

319 nε−ƙαtεКG’αtεnop−tδySGsnβl−mm−tεonSG−nкGzrotα−somαUG2007SG[a]T]WY

318 qluКoКortεКoεкGrormonαsG−nкGostroγαnsdG—δαεrGsntαr−КtεonGwεtδGtδαGonкotδαlε−lGmαllsGoβGtδαG
llooкTlr−εnGl−rrεαrUGYbaTZXY

317 —δαGsnδεƙεtoryGoββαКtGoβGxεКotεnαGonG—xpT˛–GoxprαssεonGεnGrum−nGpαt−lGkstroКytαsUG2007SG]XSGY]XTY]a

316 kpoptotεКGmαllGnα−tδGƙyGzαКtαnotoxεnTYGεnGp]ZTnαβεКεαntGrum−nGrαp−toКαllul−rGm−rКεnom−GmαllsUG
2007SGXaSGX[[aTX[]X

315 ynКoprotαεnGpYbqkxuGƙεnкsGtoG’αlkG−nкGrαt−εnsGxpT˛”lGεnGtδαGКytopl−smGtδrouγδGnuКlα−rGαxportUG
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314 xp˛”lGnαКoyGylεγoкαoxynuКlαotεкαTl−sαкG—δαr−pyGεnGm−rкεov−sКul−rGnεsα−sαsUG2008SGYccTZWc

313 –trαssG’αsponsαG–εγn−lG—r−nsкuКtεonUG2008SGbcTXWY

312 oββαКtsGoβGolαКtrom−γnαtεКGzulsαsGonGtδαG’−tG—αstεsUG2008SG[_XT[_]

311 ’αγul−tεonGoβGsnβl−mm−tεonSG’αкoxSG−nкGqluКoКortεКoεкG–εγn−lεnγGƙyGnεαt−ryGzolypδαnolsUG2008SG

310 —δαr−pαutεКG–tr−tαγεαsGεnGyКul−rG—εssuαG’αγαnαr−tεondG—δαG’olαGoβG–tαmGmαllsUG2009SGXTY]

309 ’olαGoβGrostGwolαКul−rGmδ−pαronαsGεnG’αsponsαsGtoGl−Кtαrε−lGsnβαКtεonG−nкGonкotoxεnGoxposurαUG
2009SGXWaTXYW

308 oxpαrεmαnt−lGkutoεmmunαGonКαpδ−lomyαlεtεsGεnGtδαGz−tδoγαnαsεsGoβGyptεКGxαurεtεsdGssGm−lp−εnG
snvolvαкiUG2009SG]Y]T][X

307 ’αКoγnεtεonGoβGxuКlαεКGkКεкsGƙyG—r−nsКrεptεonGp−КtorGxpT˛”lUG2010SGb]TXW_

306 —δαGzsZuVkκtTxpTκ−pp−GlG–εγn−lεnγGz−tδw−yG−nкGrypoxε−TεnкuКαкGwεtoγαnεКGp−КtorGεnG −sКul−rG
kкδαsεonGwolαКulαGXGqαnαGoxprαssεonUG2010SGbaTXWY

305 zrαКlεnεК−lGkКtεvεtεαsGoβGlortαzomεƙGεnGwwSGtδαGlonαGw−rrowGwεКroαnvεronmαntG−nкG
zδ−rm−КoγαnomεКsUG2011SGYcT[Y

304 zδysεoloγεαGunкGz−tδoloγεαGкαsGqαƙurtsƙαγεnnsUG2011SG[aXT]Wc

303 qαnomεКsG−nкGnxkG −rε−tεondGnαtαrmεn−ntsGoβG–usКαptεƙεlεtyG−nкGyutКomαsGεnGwεКroƙε−lGnεsα−sαsUG
2011SGabaTbWY

302 —umorεγαnαsεsGƙyGkкαnovεrusG—ypαGXYGoXkUG2012SG[bcT]Wb

301 —δαGoββαКtsGoβGzδαnαtδylGssotδεoКy−n−tαGonGxuКlα−rGp−КtorT˛”lGkКtεv−tεonG−nкGmyКlooxyγαn−sαTYG−nкG
snкuКεƙlαGxεtrεКGyxεкαG–yntδ−sαGoxprαssεonGsnкuКαкGƙyG—ollTlεκαG’αКαptorGkγonεstsUG2011SG][SGYacTYbZ

300 ovεкαnКαGoβGδyкrolyzαкGtr−кεtεon−lGuorα−nGrαкGγεnsαnγGƙyGm−ltαкGƙ−rlαyGonG−Кtεv−tεonGoβGrαКαptorG
εntαr−КtεnγGprotαεnsGYG−nкGsκ−pp−lGκεn−sαTƙαt−GεnGmousαGpαrεtonα−lGm−Кropδ−γαsUG2012SGYSGYaUXTYaU_

299 ’αγul−toryG’olαGoβGprααGp−ttyGkКεкsGOppksPâ��z−lmεtoyl−tεonG−nкGwyrεstoyl−tεonUG2013SGW[SGYWYTYXX

298 ossαntε−lGp−ttyGkКεкGwαt−ƙolεsmGεnGwαt−ƙolεКG–ynкromαG−nкGxαuroloγεК−lGnεsorкαrsUG2013SG_aTXWX

297 wαКδ−nεsmsGoβGqαnαG—r−nsКrεptεon−lG’αγul−tεonGtδrouγδGlεotεnG−nкGlεotεnTlεnкεnγGzrotαεnsGεnG
w−mm−lsUG2013SGYXcTYYb

(2013-2008)
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296 nεαtG−nкGsmmunosαnαsКαnКαUG2014SGYb]TYcZ

295 xuКlα−rGzrotαεnGzεrεnGxαγ−tαsGtδαGmαllul−rG–αnαsКαnКαGl−rrεαrGkγ−εnstGm−nКαrGnαvαlopmαntUG2014SGXZXTX[Y

294  UG1990SGZYXTZaY

293 —δαGwolαКul−rGl−sεsGoβGsvT[Gnysrαγul−tεonGεnGtδαGktopεКGmonкεtεonUG1998SGXaXTXcY

292 yxεк−ntT’αγul−tαкGqαnαGoxprαssεonGεnGsnβl−mm−toryGvunγGnεsα−sαUG1998SGXbaTXc]

291 wolακul−rαGwαКδ−nεsmαnGкαrGqluκoκortεκoεкtδαr−pεαUG1999SGXWZTXYX

290 mαllG–εγn−lεnγGƙyGrαm−topoεαtεКGqrowtδGp−КtorG’αКαptorsUG1999SGYaT]W

289 kGrolαGβorGК−sαεnGκεn−sαGssGpδospδoryl−tεonGεnGtδαGrαγul−tεonGoβGs’pTXGtr−nsКrεptεon−lG−КtεvεtyUG1999SGX_cTXbW 2

288 qαnαG—δαr−pαutεКG–tr−tαγεαsGεnGsnβl−mm−toryGlowαlGnεsα−sαsUG1999SGXb]TXca

287 ’αγul−tεonGoβGtδαGvunγGsnβl−mm−toryG’αsponsαUG1999SG]]T_Y

286 rα−tG–δoКκGzrotαεnsGεnGsnβl−mm−tεonG−nкGsmmunεtyUG1999SGYbXTZWZ 1

285 ’αγul−tεonGoβGКTmyКG−nкGεmmunoγloƙulεnGκ−pp−GγαnαGtr−nsКrεptεonGƙyGpromotαrTproxεm−lGp−usεnγG
oβG’xkGpolymαr−sαGssUG1999SGY[_SGYY]TZX 9

284 —r−nsКrεptεonGp−КtorsG−nкGsnβl−mm−toryGvunγGnεsα−sαUG1999SG[XTaW

283 wαt−lsSGwαt−lloεкsG−nкGyxεк−tεvαG–trαssUG1999SG]ZTc]

282 ol−st−sαGsnδεƙεtorsGεnGtδαGvunγdGoxprαssεonG−nкGpunКtεon−lG’αl−tεonsδεpsUG1999SG_cTc[ 1

281 sntαrlαuκεnTcG’αγul−tαsGxpT˛”lGkКtεvεtyG—δrouγδGlmvZGqαnαGsnкuКtεonUG1999SGcZSG[ZXbT[ZYa 4

280 s˛”lGuεn−sαGmomplαxGssG−nGsntr−Кαllul−rG—−rγαtGβorGonкotoxεКGvεpopolys−ККδ−rεкαGεnGrum−nGwonoКytεКG
mαllsUG1999SGc[SGXaXXTXaX_ 2

279 –trαptoКoККusTwαкε−tαкGrostGmαllG–εγn−lεnγUGXWWTXXY
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278 —δαG–tuкyGoβGmytoκεnαGsnδεƙεtoryGoββαКtGusεnγGm−rαswαllUG2014SGYcSGacTb]

277 ’y–GεnGm−rКεnoγαnαsεsG−nкGkntεК−nКαrousGnruγTsnкuКαкG—oxεКεtyUG2015SGYWcTYY]

276 kntεTεnβl−mm−toryGoββαКtsGoβGmδαonγnoεmyunγsδεnTδw−nGεnGwεКroγlε−GmαllsUG2014SGY]SG[YZT[Z[

275 zδysεoloγεαGunкGz−tδoloγεαGкαsGqαƙurtsƙαγεnnsUG2015SGXT[_

274 snδεƙεtεonGoβGsnβl−mm−tεonGƙyGzopεllε−Gβl−vosαll−t−Gotδ−nolGoxtr−КtGεnGvz–εnкuКαкG’kWY_[UaG
w−Кropδ−γαsUG2015SGY]SGccZTccc 3

273 zδysεoloγεαGunкGz−tδoloγεαGкαsGqαƙurtsƙαγεnnsUG2016SG_ZXT__X

272 zotαntε−lG’olαGoβGxuКlα−rGp−КtorG˛”lGεnGm−rкεov−sКul−rGnεsα−sαUG2017SG[ZT]Y

271 oββαКtGoβGzr−n−y−m−GonGzp−rT˛‡SGxβT˛”lGoxprαssεonsG−nкG’αкGmomplαxGwεКroorγ−nεsmsGεnGz−tεαntsG
wεtδGmδronεКGzαrεoкontεtεsGTGkGmlεnεК−lG—rε−lUG2017SGXXSGámbYTámb_ 5

270 mδ−ptαrG]dzroкuКtεonG−nкG–εγn−lεnγGpunКtεonsGoβGkmmonε−GεnGw−mm−lε−nGmαllsUG2018SGXWXTX[[ 2

269 ~ur−nεКG αrsαGxoUGbGoβG–ur−tGklTtumuâ��−δGvα−кsGUsGtoGnαsКrεƙαGm−nКαrG−nкGnαtαrmεnαGεtsG—ruαGm−usαG
Oz−rtTssPUG2018SGWbSGXZTYY 3

268 swzkm—GypG—’kx–m’sz—syxGpkm—y’–SG oqpGkxnGz’y—ok–o–GyxGusnxoYGmkxmo’G
z’yq’o––syxUG2018SGXaSG_aTa[

267 monsαrvαкGmαКδ−nεsmGoβGnuКlαoporεnGrαγul−tεonGoβGtδαGuКnqXotXGεmprεntαкGкom−εnGwεtδG
кεvαrγαnКαGεnGαmƙryonεКG−nкGtropδoƙl−stGstαmGКαllsUG

266 klpδ−GvεpoεКGkКεкG’αкuКαsG–ymptomsG−nкGsnβl−mm−tεonGlεom−rκαrsGεnGz−tεαntsGwεtδGmδronεКG
rαmorrδoεк−lGsllnαssUG2018SGbbSGYbXTYcW 0

265 rαp−tεКGmorpδoloγεК−lG−ltαr−tεonsGεnGlopεn−vεrVGrεton−vεrâ��εntoxεК−tαкGr−tsGwαrαG−ƙroγ−tαкGƙyG
mαl−tonεnG−nкG˛–GlεpoεКG−Кεкolε−sUG2019SGbSGXXYTXXa 1

264 z−nκrα−sGкuκt−lG−кαnoκ−rsεnomunк−GxpTu−pp−GlGακsprαsyonuUG2019SG[[SGXTX

263 kppro−КδαsGβorGεntαγr−tεnγGδαtαroγαnαousG’xkTsαqGк−t−Grαvα−lsGКrossTt−lκGƙαtwααnGmεКroƙαsG−nкG
γαnαsGεnG−stδm−tεКGp−tεαntsUG

262 oxopolys−ККδ−rεкαGβromGz−αКεlomyКαsGlεl−КεnusGmoкul−tαsGm−Кropδ−γαG−КtεvεtεαsGtδrouγδGtδαG
—v’[VxpT˛”lVwkzuGp−tδw−yUG2019SGYWSG[c[ZT[c]Y 1

261 oxprαssεonG−nкGrolαGoβGrozs–GεnGƙrα−stGК−nКαrUG2019SGXbSG__[bT__]_ 2

(2019-2014)
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260 —rα−tmαntGoβG’αηαКtεonGεnGnαsαnsεtεzαкGu—Gz−tεαntsUG2020SGcXTcc

259 —δαG−ntεTεnβl−mm−toryG−nкG−ntεoxεк−ntGpropαrtεαsGoβGXSYTкαК−nαкεolG−nкGwεllowGƙ−rκGαxtr−КtGεnG
lεpopolys−ККδ−rεкαTstεmul−tαкGκαr−tεnoКytαsUG2019SGX][SG_Y[T_ZX 0

258 kntεTεnβl−mm−toryGrolαGoβGzrunusGpαrsεК−GvUGl−tsКδGmαtδ−nolGαxtr−КtGonG
lεpopolys−ККδ−rεкαTstεmul−tαкGγlε−lGКαllsUG2020SGYXSGYWZWTYW[W 0

257 oββαКtsGoβGkntεoxεк−ntG−nкGkntεTεnβl−mm−toryGkКtεvεtyGoβGkllεεGw−КrostαmonεsGlulƙusGmδαonγδyαolG
zlusGonGtδαGsnδεƙεtεonGoβGktδαrosКlαrosεsUG2020SGZ[SGXY_TXZ]

256 wultεTtεssuαGproβεlαGoβGxp˛”lGp−tδw−yGrαγul−tεonGкurεnγGm−mm−lε−nGδεƙαrn−tεonUG2020SGY[_TY[aSGXXW[_W 0

255 —roGYusTmkm—U–GOsul˛–PTtxuGk®s–Gz’ywy—o–G—Uwy’Gq’yW—rGkxnGz’yq’o––syxGsxG
n’y–yzrsvkUG

254 snsεγδtsGεntoGtδαGz−tδoγαnαsεsGoβGxαuroкαγαnαr−tεvαGnεsα−sαsdGpoКusGonGwεtoКδonкrε−lGnysβunКtεonG
−nкGyxεк−tεvαG–trαssUG2021SGYYSG 7

253 kntεTεnβl−mm−toryG−КtεvεtyGoβGКy−nεкεnTZTyTγluКosεкαG−nкGКy−nεкεnTZTyTγluКosεкαGlεposomαsGεnG—rzTXG
m−Кropδ−γαsUUG2021SGcSG_[bWT_[cX 3

252 kp−mεnTεnкuКαкG−ltαr−tεonsGεnGtaa[GXU_Gm−Кropδ−γαGmαt−ƙolεsmUG2020SGaYSGYXcZTYYWW

251 wolαКul−rGwαКδ−nεsmsGoβGxrβYGεnGsnβl−mm−tεondGsntαr−КtεonsGlαtwααnGxrβYG−nкGsnβl−mm−toryG
wαкε−torsUG2020SGXTYX

250 snβl−mm−tεonGεnGlonαGvossUG2020SGXXYTXYX

249 u−pp−GypεoεкG’αКαptorGonGzulmon−ryGw−Кropδ−γαsG−nкGsmmunαGpunКtεonUG2020SGaSGYY]TYZZ 4

248 ’−к]WGpromotαsGov−rε−nGК−nКαrGproγrαssεonGtδrouγδGxpT˛”lG−Кtεv−tεonUG2021SGY]SGXWc_XTXWcaY 1

247 –δotγunG−n−lysεsGtoGεкαntεβyGкεββαrαnКαsGεnGprotαεnGαxprαssεonGƙαtwααnGγr−nuloКytαsG−nкG
δy−lεnoКytαsGoβGtδαGouropα−nGβl−tGoystαrGystrα−GαкulεsUG2021SGXXcSG_abT_cX 1

246 rs TXGαnvαlopαGγlyКoprotαεnGXYWGεnкuКαsGКyКlooxyγαn−sαTYGαxprαssεonGεnG−stroКytom−GКαllsG
tδrouγδG−GnuКlα−rGβ−КtorT˛”lTкαpαnкαntGmαКδ−nεsmUG2007SGcSGXacTXcZ

245 zrost−tαGm−nКαrGzrαvαntεonUG2005SGYaaTZX[ 1

244 qαnαG—δαr−pydGl−КκGtoGtδαGl−sεКsUG2006SG]_]T]bY

243 ’olαGoβGqαnαtεКG–usКαptεƙεlεtyGεnGonvεronmαnt−lGoxposurαGsnкuКαкGnεsα−sαsUG2007SGXWZTXYZ
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242 yxεк−tεvαGkКtεv−tεonGoβG—r−nsКrεptεonGp−КtorGz−tδw−ysGƙyGmεγ−rαttαG–moκαGyxεк−ntsUG2008SGcaTXX_

241 kntεmαt−st−sεsUG2005SGYbaTYcb

240 kltαrαкG–εγn−lG—r−nsкuКtεonGεnGwαl−nom−UG2006SGXXcTX[a

239 wαtδoкsGoβGnαtαrmεnεnγGkpoptosεsGεnGxαuroTynКoloγyUG2006SGX[ZTX_X

238 mεnn−mylG–ulβon−mεкαGryкrox−m−tαGnαrεv−tεvαsGsnδεƙεtαкGvz–T–tεmul−tαкGxpTκlGoxprαssεonGεnG’kWG
Y_[UaGmαllsG−nкGwεtεγ−tαкGoxpαrεmαnt−lGmolεtεsGεnGWεst−rG’−tsUG2020SGY_SG[cZ[T[c[Z 1

237 —δαGkr−ƙεкopsεsGxz’XVxswXGprotαεnGαnδ−nКαsGtδαGnxkGƙεnкεnγG−КtεvεtyGoβG−GsuƙγroupGoβGtδαG—qkG
β−mεlyGoβGƙászGtr−nsКrεptεonGβ−КtorsUG2000SGXYSGYacTcW 156

236 kGmαКδ−nεsmGoβGsupprαssεonGoβG—qpTƙαt−V–wknGsεγn−lεnγGƙyGxpTκ−pp−GlV’αlkUG2000SGX[SGXbaTca 351

235 U TkTεnкuКαкGкαКrα−sαGεnGnuКlα−rGβ−КtorTκ−pp−lG−КtεvεtyGεnGδum−nGκαr−tεnoКytαsUG1999SGZZbGOGztGZPSG_WaTXZ 7

234 ’αprαssεonGoβGtr−nsβormεnγTγrowtδTβ−КtorTƙαt−Tmαкε−tαкGtr−nsКrεptεonGƙyGnuКlα−rGβ−КtorGκ−pp−lUG
2000SGZ[bGztGZSG]cXT_ 40

233 romoКystαεnαGstεmul−tαsGnuКlα−rGβ−КtorGκ−pp−lG−КtεvεtyG−nкGmonoКytαGКδαmo−ttr−Кt−ntGprotαεnTXG
αxprαssεonGεnGv−sКul−rGsmootδTmusКlαGКαllsdG−GpossεƙlαGrolαGβorGprotαεnGκεn−sαGmUG2000SGZ]YGztGZSGbXaTY_ 30

232 ’αllGrαγul−tεonGoβGКδαmoκεnαGαxprαssεonGmoкul−tαsGloК−lGεnβl−mm−tεonUG1997SGX]XSGZa]Tba 124

231 xpTκ−pp−lG−Кtεv−tεonGкurεnγGsγqGεmmunαGКomplαxTεnкuКαкGlunγGεnηurydGrαquεrαmαntsGβorG—xpT−lpδ−G
−nкGsvTXƙαt−GƙutGnotGКomplαmαntUG1998SGX]YSGXZYaTZ_ 64

230
wultεp−r−mαtαrG−n−lysεsGoβGКl−stoγαnεКGβ−КtorsSGproToxεк−ntGКytoκεnαsSG−nкGεnβl−mm−toryGm−rκαrsGεnG
rs TXTεnβαКtαкGp−tεαntsGwεtδG−symptom−tεКGкεsα−sαSGopportunεstεКGεnβαКtεonsSG−nкGm−lεγn−nКεαsUG
1998SG[SGZZZT[Z

4

229 vossGoβGxpTκ−pp−lG−КtεvεtyGкurεnγGКαrαƙr−lGεsКδαmε−G−nкG—xpGКytotoxεКεtyUG1999SG]SGZaYTbX 19

228 ’olαGoβGm®mvXGεnGtumorεγαnαsεsGoβGmαl−nom−UG2002SGaYSGcTXb 192

227 puturαGtδαr−pαutεКGtrα−tmαntGoβGmyzndGstruγγlαGƙαtwααnGoxεк−ntsG−nкGКytoκεnαsUG2007SGYSGYW]TYb 18

226 kmαlεor−tεonGoβGαnкotoxεnTεnкuКαкGuvαεtεsGtrα−tαкGwεtδG−nGs˛”lGκεn−sαG˛†GεnδεƙεtorGεnGr−tsUG2012SGXbSGY]b_Tca 20

225 zk—ryvyqsmkvGk–zom—–GypG—roGkx—sTsxpvkwwk—y’YVswwUxoG–Uzz’o––s oG’o–zyx–oGsxG
–oz–s–GkxnG–rymuUG2003SG]SGXZTZ]

(2003-2008)
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224 ’αγul−tεonG−nкGβunКtεonGoβGnuКlα−rGs˛”l˛–GεnGεnβl−mm−tεonG−nкGК−nКαrUG2012SGXSG]_T__ 9

223 —oGxp˛”lGorGnotGtoGxp˛”ldG—δαGnεlαmm−GonGrowGtoGsnδεƙεtG−Gm−nКαrGmαllGp−tαG’αγul−torUG2012SG[SGaZTb] 13

222 q−mƙoγεКG−КεкGmoкαr−tαsGК−rкε−КGrαsponsαsGtoGКδronεКGδypoxε−GlεκαlyGƙyG−КtεnγGonGtδαGprotα−somαG
−nкGxpT˛”lGp−tδw−yUG2013SGZSGXZ]T[] 1

221
kntεTεnβl−mm−toryGoββαКtsGoβGyxym−trεnαG—δrouγδGsnδεƙεtεonGoβGxuКlα−rGp−КtorTκ−pp−GlG−nкG
wεtoγαnT−Кtεv−tαкGzrotαεnGuεn−sαGkКtεv−tεonGεnGvεpopolys−ККδ−rεкαTεnкuКαкGl YGwεКroγlε−GmαllsUG
2013SGXYSGX_]Ta[

29

220 xp˛”lGβunКtεonG−nкGrαγul−tεonGεnGКut−nαousG—TКαllGlympδom−UG2013SGZSG[ZZT[] 12

219 kmαlεor−tεonGoβGαnкotoxεnTεnкuКαкGuvαεtεsGtrα−tαкGwεtδGtδαGsα−GurКδεnGpεγmαntGαКδεnoКδromαGεnG
r−tsUG2014SGYWSGXaXTa 28

218 zroƙεotεКsG−nкGxon−lКoδolεКGp−ttyGlεvαrGnεsα−sαUG2013SG]SGXYcTZ_ 37

217 opεγαnαtεКsG−nкGКδrom−tεnGrαmoкαlεnγGpl−yG−GrolαGεnGlunγGкεsα−sαUG2011SGXWSGaTX_ 21

216 nεКδ−m−nαtεnGεnδεƙεtsGК−nКαrGКαllGγrowtδGƙyG−ββαКtεnγG’y–Trαl−tαкGsεγn−lεnγGКomponαntsGtδrouγδG
mεtoКδonкrε−lTmαкε−tαкG−poptosεsUG2013SGZZSG]Z[cT]] 7

215 otδ−nolGαxtr−КtGoβGzortul−К−Gylαr−Кα−GvUGrαкuКαкGtδαGК−rƙonGtαtr−КδlorεкαGεnкuКαкGlεvαrGεnηuryGεnG
mεКαGεnvolvεnγGαnδ−nКαmαntGoβGxpT˛”lG−КtεvεtyUG2014SG_SGa[_T]] 12

214 p−suкεlGδyкroКδlorεкαSG−GpotαntG’ymuGεnδεƙεtorSGεnδεƙεtsGКornα−lGnαov−sКul−rεz−tεonG−βtαrG−lκ−lεG
ƙurnsGεnGmεКαUG2015SGYXSG_bbTcb 16

213 kntεTβεƙrotεКGαββαКtsGoβGtδαGw−ssonGpεnαGpollαnG−quαousGαxtr−КtGonGδαp−tεКGβεƙrosεsGr−tGmoкαlUG2015SG
bSG[_]XT_X 1

212 ~u−ntεt−tεonGoβGnuКlα−rGβ−КtorGκ−pp−GlG−Кtεv−tεonGεnGp−nКrα−tεКG−Кεn−rGКαllsGкurεnγGr−tG−КutαG
p−nКrα−tεtεsGƙyGβlowGКytomαtryUG2015SGbSGXWX[ZT]X 1

211 vεpoprotαεnOkPGwεtδGknGsnt−КtGvysεnαGlεnкεnγG–εtαGzrotαКtsGtδαG’αtεn−GpromG−nGkγαT’αl−tαкGw−Кul−rG
nαγαnαr−tεonGzδαnotypαGεnGwεКαGOknGkmαrεК−nGypδtδ−lmoloγεК−lG–oКεαtyG—δαsεsPUG2015SGXXZSG—] 9

210 oββαКtsGoβGК−rкεopulmon−ryGƙyp−ssGonGlunγGnuКlα−rGβ−КtorTκ−pp−GlG−КtεvεtySGКytoκεnαGrαlα−sαSG−nкG
pulmon−ryGβunКtεonGεnGкoγsUG2015SGXbSGXYZZTc 3

209 zrotαКtεvαGαββαКtsGoβGαtδ−nolGαxtr−КtGβromGzortul−К−Golαr−Кα−GvGonGкαxtr−nGsulpδ−tαG
soкεumTεnкuКαкGmεКαGulКαr−tεvαGКolεtεsGεnvolvεnγG−ntεTεnβl−mm−toryG−nкG−ntεoxεк−ntUG2016SGbSGYXZbT[b 20

208 murКumεnGprotαКtsGαnкotδαlε−lGКαllsG−γ−εnstGδomoКystαεnαGεnкuКαкGεnηuryGtδrouγδGεnδεƙεtεnγG
εnβl−mm−tεonUG2016SGbSG[]cbT[_W[ 13

207 —δαr−pαutεКGv−luαGoβGquεn−zolεnαTƙ−sαкGКompounкsGεnGprost−tαGК−nКαrUG2013SGZZSG[_c]TaWW 25
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206 nαδyкroКostusGl−КtonαSG−Gn−tur−lGsαsquεtαrpαnαGl−КtonαSGsupprαssαsGtδαGƙεoloγεК−lGКδ−r−КtαrεstεКsG
oβGγlεom−SGtδrouγδGεnδεƙεtεonGoβGtδαGxpT˛”lVmy®TYGsεγn−lεnγGp−tδw−yGƙyGt−rγαtεnγGsuu˛†UG2017SGaSGXYaWTXYb[ 14

205 wε’T__Z−Vwε’T[YZT]pG−rαGεnvolvαкGεnGtδαGp−tδoγαnαsεsGoβGlupusGnαpδrεtεsGvε−Gmoкul−tεnγGtδαG
−Кtεv−tεonGoβGxpT˛”lGƙyGt−rγαtεnγG—xszYUG2017SGcSGZac_TZbWZ 21

204 snδεƙεtoryGoββαКtGoβGoxtr−КtGonG—umorGqrowtδG−nкGwαt−st−sεsGεnG[—XGlrα−stGm−nКαrGwoкαlUG2018SGXaSGYa_TYcX 10

203
kGmultεprotαεnGКomplαxGКonsεstεnγGoβGtδαGКαllul−rGКo−Кtεv−torGpZWWSGkzTXVk—pSG−sGwαllG−sGxpTκ−pp−lG
εsGrαsponsεƙlαGβorGtδαG−Кtεv−tεonGoβGtδαGmousαGm−ηorGδεstoКomp−tεƙεlεtyGКl−ssGsGOrTYuOƙPPGαnδ−nКαrGkUG
1999SGbSGXTXb

9

202 ’αγul−tεonGoβGrs TXGtr−nsКrεptεonUG1999SGbSG_aTb[ 48

201 ’αγul−tεonGoβGxpTκ−pp−lGƙyGtδαGr—v TXG—−xGprotαεnUG1999SGaSGYZZT[] 12

200 mε’TcT]pGpromotαsGtδαGεnv−sεonG−nкGmεγr−tεonGoβGαnкomαtrε−lGstrom−lGКαllsGεnGαnкomαtrεosεsG
p−tεαntsGtδrouγδGtδαG–s’—XVxpT˛”lGp−tδw−yUG2020SGXZSGXb]cTXb__ 1

199 −ttαnu−tαsGmεКroγlε−Gmαкε−tαкGnαuroεnβl−mm−tεonG−nкGwz—zTεnкuКαкGƙαδ−vεor−lG−nкGoxεк−tεvαG
Кδ−nγαsGεnGz−rκεnsonNsGкεsα−sαGmousαGmoкαlUG2021SGYWSGbZ]Tb]W 2

198 qlX−Gkmαlεor−tαsGUlКαr−tεvαGmolεtεsGvε−G’αγul−tεonGoβGtδαGxpT˛”lG−nкGxrβYG–εγn−lεnγGz−tδw−ysGεnG−nG
oxpαrεmαnt−lGwoкαlUG2021SGbSG_][b_a 1

197 knкroγαnG’αКαptorGz−tδw−yGkКtεvεtyGkss−yGβorG–αpsεsGnε−γnosεsG−nкGzrαкεКtεonGoβGp−vor−ƙlαG
zroγnosεsUG2021SGbSGa_aX[] 1

196 kGnαwGp_]GεsoβormGtδ−tGƙεnкGtδαGγluКoКortεКoεкGδormonαG−nкGεsGαxprαssαкGεnGεnβl−mm−tεonGlεvαrG
кεsα−sαsG−nкGmy snTXcUG2021SGXXSGYYcXZ 0

195 x−tur−lGmompounкsG−sG—−rγαtGlεomolαКulαsGεnGmαllul−rGkкδαsεonG−nкGwεγr−tεondGpromGlεomolαКul−rG
–tεmul−tεonGtoGv−ƙαlTprααGnεsКovαryG−nкGlεo−КtεvεtyTl−sαкGssol−tεonUUG2021SGcSG 1

194 w−Кlur−x−ntδonαGlGεnδεƙεtsGvz–TεnкuКαкGεnβl−mm−toryGrαsponsαsGεnG’kWY_[UaG−nкGl YGКαllsGƙyG
rαγul−tεnγGtδαGxpT˛”lG−nкGwkzuGsεγn−lεnγGp−tδw−ysUG2021SGXTc

193 ZTryкroxyT]S_TαpoxyT˛†TεononαGssol−tαкGβromGsnv−sεvαGr−rmβulGlrownG–α−wααкG–−rγ−ssumGrornαrεG
zrotαКtsGwrT–GwousαGvunγGmαllsGβromGUrƙ−nGz−rtεКul−tαGw−ttαrTsnкuКαкGsnβl−mm−tεonUG2021SGXXSGXWcYc 1

192 kquαousGpl−rαSGpunКtεon−lTworpδoloγεК−lGz−r−mαtαrsSG−nкGmytoκεnαsGεnGkγαT’αl−tαкGw−Кul−rG
nαγαnαr−tεonG−βtαrGkntεT oqpG—rα−tmαntUG2021SGX]SGYWcTYX_

191 mεrКxpsmGl−l−nКαsGsnβl−mm−tεonG−nкGkpoptosεsGƙyG–ponγεnγGmε’TZWαTZpG−nкG’αγul−tεnγGnoxxnXlG
oxprαssεonUG2021SGXYSG 0

190 woкul−torsGoβG’y–VxpT˛”lG–εγn−lεnγGεnGm−nКαrG—δαr−pyUG2021SGXTYW

189 –Кutαll−rαεnGprotαКtsG−γ−εnstGК−rкε−КGδypαrtropδyGvε−GsupprαssεnγG—’kpYVxpT˛”lGsεγn−lεnγGp−tδw−yUUG
2022SG[cSGYWb] 1
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188 kКαtyls−lεКylεКG−КεкGεmpαкαsGδum−nGαnкotδαlε−lGКαllG−Кtεv−tεonGmαкε−tαкGƙyGsoluƙlαGproкuКtsG
кαrεvαкGβromG−Gδum−nGlympδom−UG2003SG]SG[]bT[_[

187 onкotδαlε−lGpunКtεonG−nкGwεКroКεrКul−tεonUG2022SGXWZTX[Y

186 nεv−lαntGmαt−lGК−tεonsGstεmul−tαGsκαlαtonGεntαroКαptεonGβorGnαwGƙonαGβorm−tεonGεnGmousαGεnηuryG
moкαlsUUG2022SGXZSG]Z] 2

185 —ot−lGγluКosεкαsGoβGpαonyGεnкuКαGβεƙroƙl−stTlεκαGsynovε−lG−poptosεsSG−nкG−mαlεor−tαGК−rtεl−γαGεnηuryG
vε−GƙloКκεnγGtδαGxpT˛”lV–—k—ZGp−tδw−yUUG2022SGXWSG]X 0

184 oββαКtsGoβG εt−mεnGnG−nкGuGonGsntαrlαuκεnT_GεnGmy snTXcUUG2021SGbSGa_XXcX 1

183 w−rαεnGprαvαntαкGvz–TεnкuКαкGostαoКl−stoγαnαsεsGƙyGrαγul−tεnγGtδαGxpT˛”lGp−tδw−yGεnGvεtroUUG2022SG
ZYSG 0

182 woкul−torsGoβG’y–VxpT˛”lG–εγn−lεnγGεnGm−nКαrG—δαr−pyUG2022SGYX_]TYXb[ 1

181 oluКεк−tεonGoβGtδαGδαp−toprotαКtεvαGαββαКtG−nкGmαКδ−nεsmGoβGwαl−stom−GкoкαК−nкrumGvourUGƙ−sαкG
onGnαtworκGpδ−rm−КoloγyG−nкGαxpαrεmαnt−lGv−lεк−tεonUG2022SGcSG[aT]b

180 kntεК−nКαrGpotαntε−lGoβGКorεl−γεnGonG—Y[G−nкG—–qrGbZWXGƙl−ккαrGК−nКαrGКαllsGvε−GtδαG−Кtεv−tεonGoβG
−poptosεsGƙyGtδαGsupprαssεonGoβGxpT˛”lTεnкuКαкGzXZuVkκtGsεγn−lεnγGp−tδw−yUUG2022SG

179 —δαGsnβluαnКαGoβGqutGwεКroƙεot−GonGxαuroγαnαsεsdGovεкαnКαG−nкGropαsUUG2022SGXXSG 4

178 qαnεstαεnGmεtεγ−tαsGoxεк−tεvαGstrαssG−nкGεnβl−mm−tεonGƙyGrαγul−tεnγGxrβYVryTXG−nкGxpT˛”lGsεγn−lεnγG
p−tδw−ysGεnGδypoxεКTεsКδαmεКGƙr−εnGк−m−γαGεnGnαon−t−lGmεКαUUG2022SGXWSGZY 0

177 ’olαGβorGzl−ntTnαrεvαкGkntεoxεк−ntsGεnGkttαnu−tεnγGm−nКαrGm−Кδαxε−UUG2022SGXXSG 1

176 —δαGβαm−lαTƙε−sαкGαxprαssεonSGtr−nsКrεptεon−lGrαγul−tεonG−nкGκnoКκTкownGαββαКtGoβGεnsulεnTlεκαG
γrowtδGβ−КtorGƙεnкεnγGprotαεnGaGεnGmδεnαsαGtonγuαGsolαSGmynoγlossusGsαmεl−αvεsUG2022SG]]XSGaZac]_ 1

175 árGsmmunoTzo—Gsm−γεnγGoβG—umorGznTXG’αvα−lsG—δ−tGzwkGUprαγul−tαsGvympδom−GznTXGtδrouγδG
xplG−nкGtxuG–εγn−lεnγUUG2022SGYWYYSG]cX__cY 0

174 −sG−GlεoGpunКtεon−lGpooкG–ourКαdGzδ−rm−КoloγεК−lGzotαntε−lSGkntεTsnβl−mm−toryGkКtεonsG−nкG’αl−tαкG
wolαКul−rGwαКδ−nεsmsUUG2022SGXWSG 1

173
zro−poptotεКGoββαКtGoβGsК−rεεnGonGrum−nGyv−rε−nGm−nКαrGmαllsGvε−GtδαGxpTãpormul−dGsααG
tαxtélVzsZuTku—G–εγn−lεnγGz−tδw−ydGkGxαtworκGzδ−rm−КoloγyTnεrαКtαкGoxpαrεmαnt−lG
snvαstεγ−tεonUUG2022SGXTZX

0

172 kGrolαGβorGК−sαεnGκεn−sαGssGpδospδoryl−tεonGεnGtδαGrαγul−tεonGoβGs’pTXGtr−nsКrεptεon−lG−КtεvεtyUG1999SG
XcXSGX_cTbW 28

171 ynGtδαGmαКδ−nεsmGoβGmrGO sPTεnкuКαкGК−rКεnoγαnαsεsdGкosαGкαpαnкαnКαGoβGupt−καG−nкGКαllul−rG
rαsponsαsUG2001SGYYYSGYYXTc 12
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170 krsαnεКTεnкuКαкGxpκ−pp−lGtr−ns−Кtεv−tεonGtδrouγδGorκsTG−nкGtxusTкαpαnкαntGp−tδw−ysGεnGmousαG
αpεкαrm−lGtl_GКαllsUG2001SGYYYSGYcTZ[ 22

169 xpTκ−pp−lSG−Gpεvot−lGtr−nsКrεptεonGβ−КtorGεnGsεlεК−TεnкuКαкGкεsα−sαsUG2002SGYZ[TYZ]SGX_cTa_ 8

168 —δαGrolαGoβGkzTXSGxpTκ−pp−lG−nкG’y–Vxy–GεnGsκεnGК−rКεnoγαnαsεsdGtδαGtl_GmoкαlGεsGprαкεКtεvαUG2002SG
YZ[TYZ]SGXb]TcZ 44

167 wolαКul−rGmαКδ−nεsmsGoβGmrO sPTεnкuКαкGК−rКεnoγαnαsεsUG2002SGYZ[TYZ]SGYcZTZWW 26

166 —δαGkntεvεr−lGoββαКtsGoβGt−smεnεnGvε−GonкoγαnousG—xpT˛–G−nкGtδαGUnкαrlyεnγG—xpT˛–TsnкuКεnγGkКtεonUUG
2022SGYaSG 0

165 xknzrGyxεк−sαG[GOxy®[PGεnGm−nКαrdGvεnκεnγG’αкoxG–εγn−lsGtoGynКoγαnεКGwαt−ƙolεКGkк−pt−tεonUUG
2022SGYZSG 2

164 kGzδ−rm−Кoεnβorm−tεКsGkn−lysεsGoβGkrtαmεsεnεnG—−rγαtsG−nкGnαsεγnGoβGrεtsGβorG—rα−tεnγGUlКαr−tεvαG
molεtεsUUG2022SGXZSGb[ZW[Z 3

163 –k’–Tmo TYGxspX[Gmαкε−tαsGtδαGαββαКtsGoβGvεr−lGεnβαКtεonGonGtδαGδostGКαllGtr−nsКrεptomαUUG2022SGXXSG 2

162 zεКrosεкαGssG−llαvε−tαsGn––TεnкuКαкGulКαr−tεvαGКolεtεsGƙyGsupprαssεnγGtδαGproкuКtεonGoβGxv’zZG
εnβl−mm−somαsGtδrouγδGxpT˛”lGsεγn−lεnγGp−tδw−yUUG2022SGXTYZ 1

161 nop−mεnαGXGrαКαptorsGεnδεƙεtG−poptosεsGvε−G−Кtεv−tεnγGm–oVrG–Gp−tδw−yGεnGδεγδGγluКosαTεnкuКαкG
v−sКul−rGαnкotδαlε−lGКαllsUUG2022SG 1

160 poКusαкG’αvεαwGonGwolαКul−rG–εγn−llεnγGwαКδ−nεsmsGoβGqεnsαnosεкαsGonGkntεTlunγGК−nКαrG−nкG
kntεTεnβl−mm−toryGkКtεvεtεαsUUG2022SG 0

159 qαnomαTWεкαGnαtαКtεonGoβGmopyGxumƙαrG −rε−ntsGεnGmδεnαsαGsnкεγαnousGrorsαGlrααкsG−nкG
 αrεβεК−tεonGoβGmx Tyvαrl−ppαкGqαnαsG’αl−tαкGtoGrα−tGkк−pt−tεonGoβGtδαGtεnηε−nγGrorsαUUG2022SGXZSG 1

158 wαкεКεn−lGzl−ntsGεnGm−nКαrG—rα−tmαntdGmontrεƙutεonGoβGxuКlα−rGp−КtorTu−pp−GlGOxpTκlPGsnδεƙεtorsUUG
2022SG 0

157 UlkzYvGpromotαsGγ−strεКGК−nКαrGmαt−st−sεsGƙyG−Кtεv−tεnγGxpT˛”lGtδrouγδGzsZuVku—Gp−tδw−yUUG2022SG
bSGXYZ 0

156 kGxovαlGwαКδ−nεsmGoβGw−Кropδ−γαGkКtεv−tεonGƙyGtδαGx−tur−lGYolκεnGzolypαptεкαGmomplαxGβromGoγγG
YolκUUG2022SGYZSG 0

155 wεКro’xksG−sGtδαGКrεtεК−lGrαγul−torsGoβGtyrosεnαGκεn−sαGεnδεƙεtorsGrαsεst−nКαGεnGlunγGtumorGКαllsUUG
2022SGYWSGYa 0

154 nxkGwαtδyl−tεonGw−llα−ƙεlεtyG−nкGnysrαγul−tεonGεnGm−nКαrGzroγrαssεondGUnкαrst−nкεnγGtδαG’olαGoβG
zk’zXUUG2022SGXYSG 1

153 zδysεК−lGkКtεvεtyG−sG−nGkкηunКtG—rα−tmαntGβorGzαoplαGvεvεnγGwεtδGrs iUGX]]cbYa_YYXWabY 1

(-2001)
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152 oββαКtsGoβGrum−nG’αlkG—r−nsγαnαGonGwurεnαGw−Кropδ−γαGsnβl−mm−toryG’αsponsαsUUG2022SGXWSG

151 knGsnηαКt−ƙlαGnu−lTpunКtεonGryкroγαlGzrotαКtsGkγ−εnstGwyoК−rкε−lGssКδαmε−V’αpαrβusεonGsnηuryGƙyG
woкul−tεnγG’y–VxyGnεsαquεlεƙrεumUUG2022SGαYXW][Wb 4

150 kGxovαlGzyroptosεsT’αl−tαкGzroγnostεКG–εγn−turαGβorG’εsκG–tr−tεβεК−tεonG−nкGmlεnεК−lGzroγnosεsGεnG
mlα−rGmαllG’αn−lGmαllGm−rКεnom−UUG2022SGYWYYSGbWcZbZa 0

149 sntαr−КtεonGoβGwεtδGnεβVnors−lGp−Кεlεt−tαsGkntεmεКroƙε−lGzαptεкαG—r−nsКrεptεonsG−nкGonδ−nКαsG—ollG
smmunαG’αsponsαsUUG2022SG 2

148 zomεβαrεnGoxαrtsGkntεnαuroεnβl−mm−toryGoββαКtsGtδrouγδGkКtεv−tεnγGkκtVxrβYGz−tδw−yG−nкG
snδεƙεtεnγGxpTlGz−tδw−yUUG2022SGYWYYSG]bY[_]a 1

147 snvαstεγ−tεonGonGtδαGmαКδ−nεsmGoβGYSZS[NS]T—αtr−δyкroxystεlƙαnαGYToTnTγluКosεкαGεnGtδαGtrα−tmαntG
oβGεnβl−mm−tεonGƙ−sαкGonGnαtworκGpδ−rm−КoloγyUUG2022SGX[]SGXW][[b 0

146 yptεnαurεnGεnGoКul−rGδαrpαsGεnβαКtεonUUG2022SGYXcSGXWcW]c

145 nεmαrsGoβGεs−tεnGкαrεvαкG˛–TmαtδylαnαT˛‡Tƙutyrol−КtonαG−sGpotαntG−ntεTК−nКαrG−γαntsUUG2022SGXYbaXZ 0

144 —δαGεnβluαnКαGoβGtδαGTc[GsnsVnαlGk——qGpolymorpδεsmGoβGxpκlGonGtδαG−ntεTmmzG−ntεƙoкyGlαvαlsGεnG
p−tεαntsGwεtδGrδαum−toεкG−rtδrεtεsUUG2021SGXWWSGαYbZWX

143 zδytεКGkКεкGw−εnt−εnsGtδαGsntαγrεtyGoβGtδαGllooкTwεlκGl−rrεαrGƙyG’αγul−tεnγGsnβl−mm−toryG’αsponsαG
−nкGsntαstεn−lGplor−G–truКturαUUG2021SG 1

142  ulnαr−ƙεlεtyGtoGwαnεnγoКoКК−lGnεsα−sαGεnGsmmunoкαβεКεαnКyGnuαGtoG−GxovαlGz−tδoγαnεКGwεssαnsαG
 −rε−ntGεnGUUG2021SGXYSGa_aXbb 0

141 —k–Y’X_GkКtεv−tεonG–upprαssαsGvz–TsnкuКαкGmytoκεnαGoxprαssεonGεnGrum−nGqεnγεv−lGpεƙroƙl−stsUUG
2021SGXYSGaY_][_ 2

140 woкul−torsGoβG’y–VxpT˛”lG–εγn−lεnγGεnGm−nКαrG—δαr−pyUG2022SGXTXc

139 mδ−r−Кtαrεz−tεonGoβGtδαGεntαr−КtεonGƙαtwααnG–k’–Tmo TYGwαmƙr−nαGzrotαεnG−nкGzrolεβαr−tεnγGmαllG
xuКlα−rGkntεγαnGOzmxkPG−sG−Gzotαntε−lG—δαr−pαutεКG—−rγαtUG

138 wαКδ−notr−nsкuКtεonTεnкuКαкGγlyКolysεsGαpεγαnαtεК−llyGrαγul−tαsG−Gm®mvXTкomεn−ntG−nγεoКrεnαG
sεγn−lεnγGproγr−mGεnGlεvαrGsεnusoεк−lGαnкotδαlε−lGКαllsGεnGvεtroG−nкGεnGvεvoUUG2022SG 1

137
vonγGnonTКoкεnγG’xkTsm−llGnuКlαol−rG’xkGδostGγαnαGaGrαγul−tαsGεnβl−mm−toryGrαsponsαsGβollowεnγG
spεn−lGКorкGεnηuryGƙyGrαγul−tεnγGtδαGmεКro’xkT[[c−V—xpT˛–TεnкuКαкGprotαεnGZTεntαr−КtεnγGprotαεnGYG
−xεsUUG2022SGXZSGXWYX]TXWYY_

136 sm−γαüXU—spUG2020SG

135 sm−γαüYU—spUG2020SG
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134 n−t−ü–δααtüXUznpUG2019SG

133 —−ƙlαüXUnymUG2019SG

132 sm−γαüXU—spUG2018SG

131 sm−γαüYU—spUG2018SG

130 sm−γαüZU—spUG2018SG

129 zrαsαnt−tεonüXUznpUG2018SG

128 —−ƙlαüXUznpUG2018SG

127 n−t−–δααtüXUкoКxUG2020SG

126 snsεγδtsGsntoGzαrsεstαntGrs TXGsnβαКtεonG−nкGpunКtεon−lGmurαdGxovαlGm−p−ƙεlεtεαsG−nкG–tr−tαγεαsUUG
2022SGXZSGb_YYaW 3

125 kG’αvεαwGoβGsntr−oКul−rGlεomolαКulαsGεnG’αtεn−lG αεnGyККlusεondG—ow−rкGzotαntε−lGlεom−rκαrsGβorG
momp−nεonGnε−γnostεКsUUG2022SGXZSGb]cc]X 1

124
qαnomαTwεкαGεкαntεβεК−tεonSGεmmunαGrαsponsαGproβεlαG−nкGβunКtεon−lGКδ−r−Кtαrεz−tεonGoβGsvTXWGβromG
spottαкGκnεβαη−wGOyplαγn−tδusGpunКt−tusPGкurεnγGδostGкαβαnsαG−γ−εnstGƙ−Кtαrε−lG−nкGvεr−lG
εnβαКtεonUUG2022SG

1

123 —δαGrs Gzrotα−sαGsnδεƙεtorsGxαlβεn−vεrG−nкG–−quεn−vεrSGƙutGxotG−G −rεαtyGoβGrs G’αvαrsαG
—r−nsКrεpt−sαGsnδεƙεtorsSGkкvαrsαlyGkββαКtGrum−nGzrotα−somαGpunКtεonUG2005SGXWSGYX]TYYZ 55

122 rαx−v−lαntGКδromεumGtrεγγαrsGδαp−toКytαsGprαm−turαGsαnαsКαnКαGvε−GtδαGqk—k[VxpT˛”lGsεγn−lεnγG
p−tδw−yGmαкε−tαкGƙyGtδαGnxkGк−m−γαGrαsponsαUUG2022SGYZcSGXXZ_[] 0

121 –ym–ZGlεmεtsGαnкotoxεnTεnкuКαкGαnкotδαlε−lGкysβunКtεonGƙyGƙloКκεnγG−GrαquεrαкG−utoКrεnαG
εntαrlαuκεnG_Gsεγn−lGεnGδum−nGumƙεlεК−lGvαεnGαnкotδαlε−lGКαllsUG

120 –truКtur−lG−nкGpunКtεon−lGzropαrtεαsGoβGkКtεv−torGzrotαεnTXGεnGm−nКαrG−nкGsnβl−mm−tεonUG2022SGYWYYSGXTb 0

119 nααrG−ntlαrGƙ−sαкG−КtεvαGεnγrαкεαntsGδ−vαGprotαКtεvαGαββαКtsGonGvz–VкTq−lxTεnкuКαкG−КutαGlεvαrG
εnηuryGεnGmεКαGtδrouγδGwkzuG−nкGxpT˛”lGsεγn−llεnγGp−tδw−ysUG2022SG_WSGXWaaTXWba 1

118 –α−wααкTnαrεvαкGzolys−ККδ−rεкαsGkttαnu−tαGrα−tG–trαssTsnкuКαкG–plαnεКGyxεк−tεvαG–trαssG−nкG
snβl−mm−toryG’αsponsαGvε−G’αγul−tεnγGxrβYG−nкGxpT˛”lG–εγn−lεnγGz−tδw−ysUG2022SGYWSGZ]b 1

117 —umorGxαКrosεsGp−КtorG’αКαptorGYGO—xp’YPdGknGomαrγεnγG—−rγαtGεnGm−nКαrG—δαr−pyUG2022SGX[SGY_WZ 1

(2022-2019)
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116 mδ−r−Кtαrεz−tεonGoβGtδαGsntαr−КtεonGlαtwααnG–k’–Tmo TYGwαmƙr−nαGzrotαεnGOwPG−nкGzrolεβαr−tεnγG
mαllGxuКlα−rGkntεγαnGOzmxkPG−sG−Gzotαntε−lG—δαr−pαutεКG—−rγαtUG2022SGXYSG 0

115 otδylGpyruv−tαG−llαvε−tαsGεnβl−mm−toryGrαsponsαG−βtαrGкε−ƙαtεКGКαrαƙr−lGδαmorrδ−γαUG2022SGXcSG

114 murКumεnGkllαvε−tαsGkrsαnεКG—rεoxεкαâ��snкuКαкGsnβl−mm−tεonG−nкGzyroptosεsGvε−GtδαGxpT˛”lVxv’zZG
–εγn−lεnγGz−tδw−yGεnGtδαGrypotδ−l−musGoβGnuКκsUG 1

113 snкεγαnousGxεγαrε−GmαкεКεn−lGδαrƙ−lGrαmαкεαsdGkGpotαntε−lGsourКαGβorGtδαr−pαutεКG−γ−εnstG
rδαum−toεкG−rtδrεtεsUGX]Z]ZaWYYYXXWYc 1

112 murКumαnolGwεtεγ−tαsGtδαGsnβl−mm−tεonG−nкGkmαlεor−tαsGtδαGm−t−ƙolεsmG–t−tusGoβGtδαG
sntαrvαrtαƙr−lGnεsКsGsnG εvoG−nкGsnG εtroGvε−GsnδεƙεtεnγGtδαG—xp˛–Vxp˛”lGz−tδw−yUGXZSG

111 nεαt−ryGworεnγ−Golαεβαr−Glα−βGpowкαrGεmprovαsGηαηun−lGpαrmα−ƙεlεtyG−nкGкεγαstεvαGβunКtεonGƙyG
moкul−tεnγGtδαGmεКroƙεot−GКomposεtεonG−nкGmuКos−lGεmmunεtyGεnGδα−tGstrαssαкGr−ƙƙεtsUG 1

110 —δαGstruКturαsGoβGtwoGγluКom−nn−nsGβromGllαtεll−Gβormos−n−G−nкGtδαεrGprotαКtεvαGαββαКtGonG
εnβl−mm−tεonGvε−GεnδεƙεtεnγGxpT˛”lGp−tδw−yUG2022SGYcYSGXXc_c[ 1

109 wαКδ−nεstεКGsnsεγδtsGεntoGtδαG’olαGoβGoкαlβosεnαGεnG’α−Кtεv−tεnγGv−tαntGrs TXUG

108 p__–δКGnαβεКεαnКyGεnGmδronεКGvympδoКytεКGvαuκαmε−GzromotαsGmδαmoκεnαG’αКαptorGoxprαssεonG
—δrouγδGtδαG’y–TnαpαnкαntGsnδεƙεtεonGoβGxpT˛”lUGXYSG 0

107 xpT˛”lG’αγul−tεonGƙyGqutGwεКroƙεot−GnαКεкαsGromαost−sεsGorGnεsα−sαGyutКomαGnurεnγGkγαεnγUGXWSG 1

106 sntr−Кαllul−rGβ−tαG−nкGεmmunαGrαsponsαGoβGporpδyrεnTƙ−sαкGn−noTsεzαкGmαt−lTorγ−nεКGβr−mαworκsUG
2022SGXZ]_bW

105 –ym–ZGlεmεtsG—xpG−nкGαnкotoxεnTεnкuКαкGαnкotδαlε−lGкysβunКtεonGƙyGƙloКκεnγG−GrαquεrαкG−utoКrεnαG
εntαrlαuκεnG_Gsεγn−lGεnGδum−nGαnкotδαlε−lGКαllsUG 0

104 lnК’xkGwoqZGsnδεƙεtsGtδαGzrolεβαr−tεonG−nкGqrowtδGoβGqlεom−GmαllsGƙyGnownrαγul−tεnγGlКlTxvGεnGtδαG
zsZuVkκtVxpT˛”lG–εγn−lGz−tδw−yUG2022SGYWYYSGXTXW 0

103
XTO[TOO]TКδloroT[TOOYTOεsopropylsulβonylPpδαnylP−mεnoPpyrεmεкεnTYTylP−mεnoPTZTmαtδoxypδαnylPTZTOYTOкεmαtδyl−mεnoPαtδylPεmεк−zolεкεnTYTonαG
Oá®T[YPGεnδεƙεtsGКαllGprolεβαr−tεonG−nкGεnкuКαsG−poptosεsGvε−GεnδεƙεtεnγGkvuG−nкGεtsGкownstrα−mG
p−tδw−ysGεnGu−rp−sYccGКαllsUG2022SG[]WSGXX_X]_

102 sntαγr−tεonGoβGpδysεКoКδαmεК−lSGmolαКul−rGкyn−mεКsSG−nкGεnGvεtroGαv−lu−tεonGoβGαlαКtrospr−yαкG
˛‡Toryz−nolTlo−кαкGγlε−кεnGn−nop−rtεКlαsUG2022SGZc]SGXZZ]bc 1

101 ’αγul−tεonGoβG εnК−G−lκ−loεкTεnкuКαкG−poptosεsGƙyGxpT˛”lVs˛”lGp−tδw−yGεnGδum−nGtumorGКαllsUG2004SG
ZSGYaXTYaa 14

100 —δαGp_]GsuƙunεtGoβGnuКlα−rGβ−КtorT˛”lGεsG−GmolαКul−rGt−rγαtGβorGr−кε−tεonGsαnsεtεz−tεonGoβGδum−nG
squ−mousGК−rКεnom−GКαllsUG2004SGZSG_cZT_cb 2

99 –roloGlzδt−nγGrαкuКαsGεnβl−mm−tεonG−nкGv−sКul−rGrαmoкαlεnγGvε−GsupprαssεonGoβGtδαGwkzuVxpT˛”lG
sεγn−lεnγGp−tδw−yGεnGr−tsGwεtδGpulmon−ryG−rtαrε−lGδypαrtαnsεonUG2022SGXX]]aY 0
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98 murКumεnG−ttαnu−tαsGγαnt−mεКεnG−nкGsoкεumGs−lεКyl−tαGototoxεКGαββαКtsGƙyGmoкul−tεnγGtδαGnuКlα−rG
β−КtorTκ−pp−lG−nкG−poptotεКGp−tδw−ysGεnGr−tsUG 0

97 qαnαtεКGzolymorpδεsmsGoβGxuКlα−rGp−КtorT˛”lGp−mεlyGkββαКtGtδαGlonαGwεnαr−lGnαnsεtyG’αsponsαGtoG
áolαкronεКGkКεкG—δαr−pyGεnGzostmαnop−us−lGmδεnαsαGWomαnUG2022SGXZSGXZ[Z 1

96 —δαGoββαКtGoβGxTkКαtyl−tεonGonGtδαGkntεTsnβl−mm−toryGkКtεvεtyGoβGmδεtoolεγos−ККδ−rεкαsG−nкGstsG
zotαntε−lGβorG’αlεαvεnγGonкotoxαmε−UG2022SGYZSGbYW] 0

95 ku’XlXWG−ККαlαr−tαsGtδαGproкuКtεonGoβGproεnβl−mm−toryGКytoκεnαsGvε−GtδαGxpT˛”lGsεγn−lεnγGp−tδw−yG
εnGКolonGК−nКαrUG 0

94 oxpl−εnεnγGtδαGεntαr−КtεonGoβGm−nγεβαrεnGwεtδGwwzTcG−nкGxpT˘�˛†dG−GКomput−tεon−lGstuкyUG2022SGYbSG

93 suu˛–Gkγγr−v−tαsG’αn−lGpεƙroγαnαsεsGƙyGzosεtεvαlyG’αγul−tεnγGtδαGWntV˛†TК−tαnεnGz−tδw−yUG

92 xαtworκGzδ−rm−КoloγyGkn−lysεsG−nкGoxpαrεmαnt−lG −lεк−tεonGtoGoxplorαGtδαGkntεTεnβl−mm−toryG
wαКδ−nεsmGoβGksε−tεКGkКεкGonGklКoδolεКG–tα−toδαp−tεtεsUG2022SGYWYYSGXTX[

91 mδαmoprαvαntεvαGoββαКtsGoβG–αlαnεumG−nкG–αlαnoКompounкsGεnGtδαG—rα−tmαntGoβGvympδom−UG2022SG
YSGZXWTZYa 0

90 snGvεtroG−ssαssmαntGoβGtδαGproƙεotεКGpropαrtεαsGoβG−nGεnкustrε−lGprαp−r−tεonGКont−εnεnγG
v−КtεК−sαεƙ−КεllusGp−r−К−sαεGεnGtδαGКontαxtGoβG−tδlαtαGδα−ltδUGXZSG 0

89 wεКroƙε−lGwαt−ƙolεtαsGyrКδαstr−tαG−GnεstεnКtGwultεT—εαrαкG’αγul−toryGxαtworκGεnGtδαGsntαstεn−lG
opεtδαlεumG—δ−tGnεrαКtsGzTqlyКoprotαεnGoxprαssεonUG 0

88 oкαlβosεnαGrα−Кtεv−tαsGl−tαntGrs TXGrαsαrvoεrsGεnGmyαloεкGКαllsGtδrouγδG−Кtεv−tεonGoβGxpT˛”lG−nкGkzXG
p−tδw−yUG2022SG]a[SG]aT_[

87 kкαnovεr−lGγαnαGкαlεvαryGК−nGεn−Кtεv−tαGuupββαrGКαllsdGrolαGoβGoxεк−ntsGεnGxpT˛”lG−Кtεv−tεonG−nкG
КytoκεnαGproкuКtεonUG2001SG_cSG_YYT_ZW 10

86 uspYWkGpromotαsGtδαGкαvαlopmαntGoβGβεƙros−rКom−Gvε−GzsZuTkκtGsεγn−lεnγGp−tδw−yUG2022SG[YWSGXXZZYY 0

85 —δαGrolαGoβGεnβl−mm−tεonGεnGК−кmεumGnαpδrotoxεКεtydGxpT˛”lGКomαsGεntoGvεαwUG2022SGZWbSGXYWcaX 0

84 woкul−torsGoβG’y–VxpT˛”lG–εγn−lεnγGεnGm−nКαrG—δαr−pyUG2022SGZ_XXTZ_Yb 0

83 lεoprospαКtεonG−nкGmlεnεК−lGsnvαstεγ−tεonsGoβGsmmunomoкul−toryGwolαКulαsUG2022SG]ZTbX 0

82 xpTκlG–εγn−lεnγGεnGtδαGw−КroαnvεronmαntGoβGm−nКαrGm−Кδαxε−UG2022SGXXcTXZ] 0

81 xpT˛”lG−nкGεtsGКrosst−lκGwεtδGαnкopl−smεКGrαtεКulumGstrαssGεnG−tδαrosКlαrosεsUGcSG 0

(-)
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80 ’olαGoβG—r−nsКrεptεonGp−КtorsGεnGtδαGw−n−γαmαntGoβGzrαtαrmGlεrtδdGsmp−КtGonGputurαG—rα−tmαntG
–tr−tαγεαsUG 0

79 oββαКtG−nкGwαКδ−nεsmGoβGsε’xksG—−rγαtεnγGsvTX˛†V—xpT˛–GmomƙεnαкGwεtδGlw–msG—r−nspl−nt−tεonGεnG
kmαlεor−tεnγG’δαum−toεкGkrtδrεtεsGεnG’−tsUG2022SGcSG]ZX 0

78 z−rtεКul−tαGm−ttαrGYU]GpromotαsGεnβl−mm−tεonG−nкGКαllul−rGкysβunКtεonGvε−Grα−КtεvαGoxyγαnG
spαКεαsVpZbGwkzuGp−tδw−yGεnGprεm−ryGr−tGКornα−lGαpεtδαlε−lGКαllsUGXTXY 0

77 —δαGz−nКrα−sG−nкGunownGp−КtorsGoβGkКutαGz−nКrα−tεtεsUG2022SGXXSG]]_] 1

76 rεγδGwolαКul−rGWαεγδtGpuКoεк−nG’αstorαsGsntαstεn−lGsntαγrεtyGƙyG’αγul−tεnγGsnβl−mm−tεonG−nкG—εγδtG
tunКtεonGvossGsnкuКαкGƙyGwαtδylγlyox−lTnαrεvαкGryкroεmεк−zolonαTXUG2022SGYWSG]bW 0

75 unoКκoutGoβGx’pYGtrεγγαrsGprost−tαGК−nКαrGКαllsGкα−tδGtδrouγδG’y–Gmoкul−tεonG−nкGsαnsεtεzαsGtoG
Кεspl−tεnUG 2

74 –Кutαll−rεnG−mαlεor−tαsGostαo−rtδrεtεsGƙyGprotαКtεnγGКδonкroКytαsG−nкGsuƙКδonкr−lGƙonαG
mεКrostruКturαGƙyGεn−Кtεv−tεnγGxpT˛”lVwkzuGsεγn−lGtr−nsкuКtεonUG2022SGX]]SGXXZabX 0

73 zαrεpδαr−lGƙlooкGКonКαntr−tεonGoβGtollTlεκαGrαКαptorT[G−nкGεtsG−ККur−КyGβorGprαкεКtεonGoβGpostp−rtumG
pαrβorm−nКαsGoβGtr−nsεtεonGzαƙuGOlosGεnкεКusPGКowsUG2022SGcXSG 0

72 –pδεnγosεnαGXTpδospδ−tαGrαКαptorGYGmαкε−tαкGα−rlyGst−γαsGoβGp−nКrα−tεКG−nкGsystαmεКG
εnβl−mm−toryGrαsponsαsGvε−GxpTκ−pp−GlG−Кtεv−tεonGεnG−КutαGp−nКrα−tεtεsUG2022SGYWSG 0

71 nαδyкroКostusGl−КtonαG−mαlεor−tαsGlεpεкG−ККumul−tεonSGεnsulεnGrαsεst−nКαSG−nкGαnкopl−smεКG
rαtεКulumGstrαssGεnGp−lmεt−tαTtrα−tαкGδαp−toКytαsUG2022SGXZSG 1

70 monstruКtαкGtδαGКα’xkGnαtworκG−nкGprαкεКtαкG−GpoápXTk–XVmε’TcYƙTZpVásm]G−xεsGεnGКolonGК−nКαrUG 0

69 vαonurεnαG−ttαnu−tαsG−nγεotαnsεnGssTεnкuКαкGК−rкε−КGεnηuryG−nкGкysβunКtεonGvε−GεnδεƙεtεnγGwkzuG−nкG
xpT˛”lGp−tδw−yUG2023SGXWbSGX][]Xc 0

68 ZTwαtδoxyGm−rƙ−zolαGsmpαкαsGtδαGqrowtδGoβGrum−nGlrα−stGm−nКαrGmαllsGƙyG–upprαssεnγGxpT˛”lG
–εγn−lεnγGz−tδw−yUG2022SGX]SGX[XW 2

67 xuКlα−rGp−КtorG˛”lGkКtεv−tεonGεnGkКutαGkppαnкεКεtεsdGkGwolαКul−rGw−rκαrGβorGoxtαntGoβGnεsα−sαiUG
2000SG__SGcX[TcXc 1

66 ’αγul−tεonGoβG—umorGxαКrosεsGp−КtorT˛–GzroкuКtεonGεnGtδαGssol−tαкG’−tGrα−rtG–tεmul−tαкGƙyGl−Кtαrε−lG
vεpopolys−ККδ−rεкαGorG’α−КtεvαGyxyγαnUG2004SGaWSGacaTbWW 0

65 mαr−tonε−Gsεlεqu−GpoкsGOm−roƙPGmαtδ−nolGαxtr−КtG−llαvε−tαsGкoxoruƙεКεnGâ��GεnкuКαкGnαpδrotoxεКεtyGvε−G
−ntεoxεк−ntSG−ntεTεnβl−mm−toryG−nкG−ntεT−poptotεКGp−tδw−ysUG 0

64 nysrαγul−tαкGεnβl−mm−somαG−КtεvεtyGεnGεntαstεn−lGεnβl−mm−tεonGâ��GsnsεγδtsGβromGp−tεαntsGwεtδGvαryG
α−rlyGonsαtGslnUGXZSG 1

63 m®mvXGpromotαsGКolonGК−nКαrGproγrαssεonGtδrouγδG−Кtεv−tεonGoβGxpT˛”lVzZWWGsεγn−lεnγGp−tδw−yUG
2022SGXaSG 0
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62 –oкεumGƙutyr−tαG−ttαnu−tαsGpαrεtonα−lGβεƙroprolεβαr−tεvαGproКαssGεnGmεКαUG 0

61 UloYtXGεnδεƙεtsGКolorαКt−lGК−nКαrGproγrαssεonGƙyGpromotεnγGuƙεquεtεn−tεonG−nкGкαγr−к−tεonGoβG
’z–ZUG 0

60 wεКroγrααnsdGkGxαxtGqαnαr−tεonGxutr−КαutεК−lGβorGwultεplαGnεsα−sαGw−n−γαmαntG−nкGrα−ltδG
zromotεonUG 0

59 tεαt−КεnGnαrεv−tεvαGsnδεƙεtsG—xpT˛–Twαкε−tαкGsnβl−mm−toryGmytoκεnαsGzroкuКtεonGvε−G–upprαssεonGoβG
tδαGxpT˛”lGz−tδw−yGεnG–ynovε−lGmαllsUG2023SGX_SG] 0

58 YzvTWWXG–δowsG −rεousGlαnαβεКε−lGoββαКtsG−γ−εnstGmεγ−rαttαG–moκαGoxtr−КtTsnкuКαкGompδysαm−G
porm−tεondGkntεTsnβl−mm−torySGkntεTyxεк−tεvαSG−nкGkntεTkpoptotεКGoββαКtsUG2023SGXYSGX] 0

57 xuКlα−rGp−КtorT˛”lGp_]Gwαкε−tαsGtδαGkssαmƙlyG−nкGkКtεv−tεonGoβGtδαG—xpT’αsponsεvαGolαmαntGoβG
tδαGwurεnαGwonoКytαGmδαmo−ttr−Кt−ntTXGqαnαUG1999SGX_YSGaYaTaZ[ 23

56 mpqGnxkG’αsКuαGβromGkntεTsγwTsnкuКαкGWorsTYZXGlGvympδom−GkpoptosεsGvε−Gwoкul−tεonGoβGs˛”l˛–G
−nкGs˛”l˛†G−nкG–ust−εnαкGkКtεv−tεonGoβGxuКlα−rGp−КtorT˛”lVКT’αlUG1998SGX_WSGXY[WTXY[] 27

55 xuКlα−rGp−КtorG˛”lGssG’αquεrαкGβorGzαptεкαGkntεγαnTsnкuКαкGnεββαrαntε−tεonGoβG−Gmn[RmnbRG
—δymoКytαGvεnαUG1998SGX_WSGZbZ]TZb[Z 4

54 mpqGwotεβsGεnGl−Кtαrε−lGnxkGkКtεv−tαGvαuκoКytαsG—δrouγδGtδαGprTnαpαnкαntGqαnαr−tεonGoβG
’α−КtεvαGyxyγαnG–pαКεαsUG1998SGX_WSG[a]]T[a_X 65

53
mδ−r−Кtαrεz−tεonGoβGtδαGwousαGzkYbGkКtεv−torGmomplαxGqαnαGp−mεlydGmomplαtαGyrγ−nεz−tεonsGoβG
tδαG—δrααGwαmƙαrGqαnαsG−nкG−GzδysεК−lGw−pGoβGtδαG~X]WTκƙG’αγεonGmont−εnεnγGtδαG˛–TG−nкG
˛†T–uƙunεtGqαnαsUG1998SGX_WSG[cYZT[cZ]

9

52 pεƙrεnoγαnGkКtεv−tαsGxpT˛”lG—r−nsКrεptεonGp−КtorsGεnGwononuКlα−rGzδ−γoКytαsUG1998SGX_XSGX[_YTX[aW 24

51 —xpG’αКαptorTkssoКε−tαкGp−КtorTZG–εγn−lεnγGwαкε−tαsGkКtεv−tεonGoβGpZbG−nкGtunGxT—αrmεn−lGuεn−sαSG
mytoκεnαG–αКrαtεonSG−nкGsγGzroкuКtεonGpollowεnγGvεγ−tεonGoβGmn[WGonGrum−nGlGmαllsUG1998SGX_XSGXXbZTXXcZ 15

50 —δαGrα−tG–δoКκG’αsponsαGsnδεƙεtsG’kx—o–GqαnαGoxprαssεonGεnGmulturαкGrum−nGvunγGopεtδαlεumUG
1998SGX_XSGY]c[TY]cc 11

49 snδεƙεtεonGƙyGnαx−mαtδ−sonαGoβGkntεγαnTsnкuКαкGКTtunGxT—αrmεn−lGuεn−sαGkКtεv−tεonGεnG’−tG
l−sopδεlεКGvαuκαmε−GmαllsUG1998SGX_XSG[cZcT[c[Z 19

48 —δαGp_]G–uƙunεtGoβGxpT˛”lGssG’αкunк−ntGwεtδGp]WGnurεnγGlGmαllGzrolεβαr−tεvαG’αsponsαsSG−nкGssG
’αquεrαкGβorGqαrmlεnαGmrG—r−nsКrεptεonG−nкGml−ssG–wεtКδεnγGtoGsγqZUG1999SGX_YSGXc[XTXc[_ 8

47 svTYTwαкε−tαкGmαllGmyКlαGzroγrαssεonG−nкGsnδεƙεtεonGoβGkpoptosεsGnoαsGxotG’αquεrαGxpT˛”lGorG
kКtεv−tεnγGzrotαεnTXGkКtεv−tεonGεnGzrεm−ryGrum−nG—GmαllsUG1999SGX_YSGZZWbTZZX] 2

46 —xpG’αКαptorTkssoКε−tαкGp−КtorTYGssGsnvolvαкGεnGlotδGsvTX˛†G−nкG—xpT˛–G–εγn−lεnγGm−sК−кαsGvα−кεnγG
toGxpT˛”lGkКtεv−tεonG−nкGsvTbGoxprαssεonGεnGrum−nGsntαstεn−lGopεtδαlε−lGmαllsUG1999SGX_YSG[[[aT[[][ 11

45 rum−nGmytomαγ−lovεrusGlεnкεnγGtoGrum−nGwonoКytαsGsnкuКαsGsmmunorαγul−toryGqαnαG
oxprαssεonUG1999SGX_YSG[bW_T[bX_ 23
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44 –εmεl−rεtεαsG−nкGnεββαrαnКαsGlαtwααnGrum−nG−nкGwurεnαG—xpGzromotαrsGεnG—δαεrG’αsponsαGtoG
vεpopolys−ККδ−rεкαUG1999SGX_YSG[W[]T[W]Y 23

43 p−εlurαGoβGwα−slαsG εrusGtoGkКtεv−tαGxuКlα−rGp−КtorT˛”lGεnGxαuron−lGmαllsdGsmplεК−tεonsGonGtδαG
smmunαG’αsponsαGtoG εr−lGsnβαКtεonsGεnGtδαGmαntr−lGxαrvousG–ystαmUG1999SGX_YSG[WY[T[WYc 3

42 knGossαntε−lG’olαGβorGxpT˛”lGεnGsvTXbTsnкuКαкGspxT˛‡GoxprαssεonGεnGuqTXGmαllsUG1999SGX_YSG]W_ZT]W_c 17

41 pεƙroƙl−stGqrowtδGp−КtorTXGOpqpTXPGonδ−nКαsGsvTYGzroкuКtεonG−nкGxuКlα−rG—r−nsloК−tεonGoβGxpT˛”lGεnG
pqpG’αКαptorTlα−rεnγGturκ−tG—GmαllsUG1999SGX_YSG]b]ZT]b]c 9

40 —δromƙεnTsnкuКαкGp_]GromoкεmαrGlεnкεnγGtoGnownstrα−mGxpT˛”lG–εtαGoβGtδαGzromotαrGwαкε−tαsG
onкotδαlε−lGsmkwTXGoxprαssεonG−nкGxαutropδεlGkкδαsεonUG1999SGX_YSG][__T][a_ 25

39 mαntr−lG’olαGoβG—r−nsКrεptεonGp−КtorGxpTsv_GβorGmytoκεnαG−nкGsronTwαкε−tαкG’αγul−tεonGoβGwurεnαG
snкuКεƙlαGxεtrεКGyxεкαG–yntδ−sαGoxprαssεonUG1999SGX_YSG_XaXT_Xaa 30

38
snG εvoGsnδεƙεtεonGoβGxpT˛”lGεnG—Tvεnα−γαGmαllsGvα−кsGtoG−Gnr−m−tεКGnαКrα−sαGεnGmαllGzrolεβαr−tεonG−nкG
mytoκεnαGzroкuКtεonG−nкGtoGsnКrα−sαкGmαllGkpoptosεsGεnG’αsponsαGtoGwεtoγαnεКG–tεmulεSGlutGxotGtoG
kƙnorm−lG—δymopoεαsεsUG1999SGX_YSG_[[YT_[]W

22

37 xpT˛”lG’αγul−tεonGƙyGs˛”lGuεn−sαGεnGzrεm−ryGpεƙroƙl−stTvεκαG–ynovεoКytαsUG1999SGX_ZSG[YaT[ZZ 11

36 monstεtutεvαGxuКlα−rG—r−nsloК−tεonGoβGxpT˛”lGεnGlGmαllsGεnGtδαGkƙsαnКαGoβGs˛”lGnαγr−к−tεonUG1999SG
X_ZSGY_cTYaa 12

35 ossαntε−lG’olαGoβG—GmαllGxpT˛”lGkКtεv−tεonGεnGmoll−γαnTsnкuКαкGkrtδrεtεsUG1999SGX_ZSGX]aaTX]bZ 18

34 kƙnorm−lGxpT˛”lGkКtεvεtyGεnG—GvympδoКytαsGβromGz−tεαntsGwεtδG–ystαmεКGvupusGorytδαm−tosusGssG
kssoКε−tαкGwεtδGnαКrα−sαкGp_]T’αlkGzrotαεnGoxprαssεonUG1999SGX_ZSGX_bYTX_bc 29

33 rum−nGxuGmαllsGoxprαssGonкotδαlε−lGxεtrεКGyxεкαG–yntδ−sαSG−nкGxεtrεКGyxεкαGzrotαКtsG—δαmGβromG
kКtεv−tεonTsnкuКαкGmαllGnα−tδGƙyG’αγul−tεnγGoxprαssεonGoβG—xpT˛–UG1999SGX_ZSGX[aZTX[bW 4

32 xpT˛”lGssG−Gmαntr−lG’αγul−torGoβGtδαGsntαstεn−lGopεtδαlε−lGmαllGsnn−tαGsmmunαG’αsponsαGsnкuКαкGƙyG
snβαКtεonGwεtδGontαroεnv−sεvαGl−Кtαrε−UG1999SGX_ZSGX[]aTX[__ 57

31 UpT’αγul−tεonGoβGsmkwTXGƙyGmytoκεnαsGεnGrum−nG—r−Кδα−lG–mootδGwusКlαGmαllsGsnvolvαsG−nG
xpT˛”lTnαpαnкαntG–εγn−lεnγGz−tδw−yG—δ−tGssGynlyGz−rtε−llyG–αnsεtεvαGtoGnαx−mαtδ−sonαUG1999SGX_ZSGYXYbTYXZ[ 14

30 murКumεnGlloКκsGmytoκεnαTwαкε−tαкGxpT˛”lGkКtεv−tεonG−nкGzroεnβl−mm−toryGqαnαGoxprαssεonGƙyG
snδεƙεtεnγGsnδεƙεtoryGp−КtorGsT˛”lGuεn−sαGkКtεvεtyUG1999SGX_ZSGZ[a[TZ[bZ 82

29 oxpαrεmαnt−lGkutoεmmunαGonКαpδ−lomyαlεtεsGεnGxpT˛”lTGnαβεКεαntGwεКαdG’olαsGoβGxpT˛”lGεnGtδαG
kКtεv−tεonG−nкGnεββαrαntε−tεonGoβGkutorα−КtεvαG—GmαllsUG1999SGX_ZSGYcZaTYc[Z 37

28 zrεm−ryGrum−nGmn[RG—GmαllsGmont−εnGrαtαroγαnαousGs˛”lGuεn−sαGmomplαxαsdG’olαGεnGkКtεv−tεonGoβG
tδαGsvTYGzromotαrUG1999SGX_ZSG][[[T][]Y 12

27 —δαGkntεεnβl−mm−toryG–αsquεtαrpαnαGv−КtonαGz−rtδαnolεкαGsnδεƙεtsGxpT˛”lGƙyG—−rγαtεnγGtδαGs˛”lG
uεn−sαGmomplαxUG1999SGX_ZSG]_XaT]_YZ 55
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26 nεstεnКtGkКtεvεtεαsGoβGp]YVxpT˛”lG’αquεrαкGβorGzropαrG–αКonк−ryGvympδoεкGyrγ−nGwεКro−rКδεtαКturαdG
punКtεonsGonδ−nКαкGƙyGlКlTZUG1999SGX_ZSG_]bXT_]bb 15

25 kКtεv−tεonGoβGoot−xεnGqαnαG—r−nsКrεptεonGƙyGxpT˛”lG−nкG–—k—_GεnGrum−nGkεrw−yGopεtδαlε−lGmαllsUG
1999SGX_ZSG_ba_T_bbZ 38

24 s˛”l˛µTnαβεКεαntGwεКαdG’αкuКtεonGoβGynαG—GmαllGzrαКursorG–uƙspαКεαsG−nкGonδ−nКαкGsγGssotypαG
–wεtКδεnγG−nкGmytoκεnαG–yntδαsεsUG1999SGX_ZSG]cc[T_WW] 12

23 zorКεnαGopεкαmεКGnε−rrδα−G εrusGnspXZGzrotαεnGnownrαγul−tαsGxαon−t−lGpКG’αКαptorGoxprαssεonGƙyG
m−usεnγGzromotαrGrypαrmαtδyl−tεonGtδrouγδGtδαGxpT˛”lG–εγn−lεnγGz−tδw−yUG 0

22
—δαGαtδ−nolεКGαxtr−КtGoβGmurКum−Glonγ−GγrownGεnGuorα−GαxδεƙεtsG−ntεTnαuroεnβl−mm−toryGαββαКtsGƙyG
−Кtεv−tεnγGoβGnuКlα−rGtr−nsКrεptεonGβ−КtorGαrytδroεкTYTrαl−tαкGβ−КtorGYVδαmαGoxyγαn−sαTXGsεγn−lεnγG
p−tδw−yUG2022SGYYSG

1

21 wyrεКαtεnGtrα−tmαntGδ−sG−mαlεor−tεvαGαββαКtsGεnGnxplTεnкuКαкG−topεКGкαrm−tεtεsGmεКαGunкαrG
δεγδTβ−tGКonкεtεonsUG 1

20 kstroКytαG–εγn−lεnγGεnGxαuroloγεК−lGnεsorкαrsUG2011SGX[cTXa[ 0

19 nКlkpSG−GКδrom−tεnGrαmoкαlαrSGαnδ−nКαsGz®’Tmαкε−tαкGtr−nsКrεptεon−lG−Кtεv−tεonGεnGtδαGδum−nG−nкG
mousαGlεvαrUG 0

18 snδεƙεtεonGoβG’xkGzolymαr−sαGsssGkuγmαntsGtδαGkntεTm−nКαrGzropαrtεαsGoβG—xp˛–UG2023SGX]SGX[c] 0

17 —r−кεtεon−lGmδεnαsαGmαкεКεnαGβorGКolorαКt−lGК−nКαrGtrα−tmαntdGpotαntε−lGt−rγαtsG−nкGmαКδ−nεsmsGoβG
−КtεonUG2023SGXbSG 0

16 —δαGzδ−rm−КoloγεК−lGkКtεvεtyGoβGq−rlεКGOkllεumGs−tεvumPGεnGz−rκεnsonâ��sGnεsα−sαdGpromGwolαКul−rG
wαКδ−nεsmsGtoGtδαG—δαr−pαutεКGzotαntε−lUG2023SGX[SGXWZZTXW[[ 0

15 oárYG−nкGxpT˛”ldGkGКontαxtTкαpαnкαntGКrosst−lκG−nкGtr−nsКrεptεon−lGrαγul−tεonGεnGК−nКαrUG2023SG]_WSGYX_X[Z 0

14 nu−lGstεmulusGrαsponsεvαGƙorosεlεК−tαGγl−ssGOl–qPGsК−ββolкsGpromotαGкε−ƙαtεКG−lvαol−rGƙonαG
кαβαКtsrαp−εrGƙyGmoкul−tεnγGm−Кropδ−γαGpδαnotypαUG2023SGY_SGYZXTY[b 0

13 q−nαtαspεƙGwεtδGwαtδotrαx−tαGkКtsG–ynαrγεstεК−llyGtoGsmpαкαGxpT˛”lVp_]G–εγn−lεnγGεnGrum−nGvunγG
m−nКαrGk][cGmαllsUG2023SGX_SGYZW 0

12 pZbTmαкε−tαкGpy®xZGpδospδoryl−tεonGmoкul−tαsGlunγGεnβl−mm−tεonG−nкGεnηuryGtδrouγδGtδαGxpT˛”lG
sεγn−lεnγGp−tδw−yUG2023SG]XSGYXc]TYYX[ 0

11
rεγδGεntαnsεtyGεntαrv−lGtr−εnεnγGεsGsupαrεorGtoGmoкαr−tαGεntαnsεtyGКontεnuousGtr−εnεnγGεnGαnδ−nКεnγG
tδαG−ntεTεnβl−mm−toryG−nкG−poptotεКGαββαКtGoβGpαntoxεβyllεnαGεnGtδαGr−tGmoкαlGoβGαnкomαtrεosεsUG
2023SGX]_SGXWZbZY

0

10 vεКoКδ−lКonαGkGsnδεƙεtsGzrost−γl−nкεnGoYGƙyG—−rγαtεnγGtδαGwkzuGz−tδw−yGεnGvz–GkКtεv−tαкGzrεm−ryG
wεКroγlε−UG2023SGYbSGXcYa 0

9 wαКδ−nεsmGoβGtε−wαεGáδαnγqεGzowкαrGεnGtδαG—rα−tmαntGoβGUlКαr−tεvαGmolεtεsGl−sαкGonGxαtworκG
zδ−rm−КoloγyG−nкGwolαКul−rGnoКκεnγUG2023SGYWYZSGXTXb 0
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8 zolys−ККδ−rεкαsTƙ−sαкGn−noК−rrεαrsGαnδ−nКαGtδαG−ntεTεnβl−mm−toryGαββαКtGoβGКurКumεnUG2023SGZXXSGXYWaXb 0

7 ’αγul−toryGp−tδw−ysGoβGεnβl−mm−tεonUG2023SGXcTYa 0

6 vεpopolys−ККδ−rεкαGkКtεv−tαкGxpTκlG–εγn−lεnγGƙyG’αγul−tεnγGr—’kXGoxprαssεonGεnGrum−nG’αtεn−lG
zεγmαntGopεtδαlε−lGmαllsUG2023SGYbSGYYZ_ 0

5 —wozksGpromotαsGкαγr−к−tεonGoβGtδαGxpT˛”lGsεγn−lεnγGp−tδw−yGεnδεƙεtoryGprotαεnGs˛”l˛–G−nкG
КontrεƙutαsGtoGtumorεγαnαsεsUG2023SGYZ]SGXYZb]c 0

4 wεКroγlε−Gwαкε−tαкGxαuroεnβl−mm−tεonGεnGz−rκεnsonâ��sGnεsα−sαUG2023SGXYSGXWXY 0

3 kКαtyl−tεonGoβGp_]vysZXWGƙyGpZWWGεnGm−Кropδ−γαsGmαкε−tαsG−ntεTεnβl−mm−toryGpropαrtyGoβG
ƙαrƙαrεnαUG2023SG_YSGXWYaW[ 0

2 kntεTxαuroεnβl−mm−toryG−nкGxαuroprotαКtεvαGoββαКtGoβGsntαrmαкεnGlGssol−tαкGβromGtδαGmurКum−G
lonγ−GvUGvε−GxpT˛”lG−nкG’y–GsnδεƙεtεonGεnGl YGwεКroγlε−G−nкGr—YYGrεppoК−mp−lGmαllsUG2023SGY[SGaZcW 0

1 molαusG−rom−tεКusGotδ−nolεКGvα−vαsGoxtr−КtGwαкε−tαsGsnδεƙεtεonGoβGxpT˛”lG–εγn−lεnγGz−tδw−yGεnGvunγG
kкαnoК−rКεnom−Gk][cGmαllsUG2023SGXXSGXZZY 0
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