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         C"igpgcnqikc" igpêvkec" ê" woc"fcu" rtkpekrcku" hqpvgu" fg" tghgtípekc" rctc" qu"

guvwfqu" jkuvôtkequ" g" fgoqitâhkequ" cvwcnogpvg0" Qu" cxcpèqu" pc" igpgcnqikc" igpêvkec"
qhgtgego"wo"korqtvcpvg"eqplwpvq"fg"kphqtocèùgu"rctc"qu"gurgekcnkuvcu"g"guvwfkququ"fcu"
rqrwncèùgu0"Korqtvcpvgu"ncdqtcvôtkqu"g"rtqlgvqu"fg"rguswkuc"qhgtgego"dcugu"rûdnkecu"fg"
fcfqu" g" tguwnvcfqu" fkurqpîxgku" rctc" eqpuwnvc" g" cpânkug0"Qu" pqxqu" fgugpxqnxkogpvqu" g"
rguswkucu" pc" âtgc" fc"igpgcnqikc" igpêvkec" vío" ug" qticpk|cfq" pc" hqtoc"fg" woc" itcpfg"
kpvgnkiípekc" eqngvkxc." pc" oûvwc" eqncdqtcèçq" g" kpvgtcèçq" gpvtg" fkhgtgpvgu" ncdqtcvôtkqu."
rguswkucfqtgu" g" rctvkekrcpvgu." ewlc" eqpvtkdwkèçq" vgo" ukfq" xctkcfc" g" tgngxcpvg0"
Rguswkucfqtgu"kpfkxkfwcku"rqfgo"hc|gt"fkhgtgpèc"cq"rtqfw|kt"pqxqu"tguwnvcfqu"g"hqpvgu0"
C"igpgcnqikc"igpêvkec."vcn"eqoq"pc"cuvtqpqokc."ê"wo"ecorq"cdgtvq"c"pqxcu"fgueqdgtvcu"
rqt"rctvg"fg"swcnswgt"rguswkucfqt"kpfkxkfwcn0"

C" igpgcnqikc" igpêvkec" rqfg" fgvgtokpct" eqo" itcpfg" rtgekuçq" cu" qtkigpu"
eqpvkpgpvcku"fcu"rqrwncèùgu0"Go"woc"uqekgfcfg."eqoq"c"dtcukngktc."hqtocfc"c"rctvkt"fg"
itwrqu"Cogtîpfkqu." Gwtqcukâvkequ" g"Chtkecpqu." guvc" kphqtocèçq" rqfg" ugt" hwpfcogpvcn"
rctc" q" guenctgekogpvq" fg" xâtkcu" swguvùgu" g" rtqdngocu" fg" rguswkucu" fgoqitâhkecu0" G"
owkvq" ocku" guvâ" ugpfq" rguswkucfq" g" qhgtgekfq" rgnc" igpgcnqikc" igpêvkec" cvwcnogpvg0"
Cpvkicu" ecocfcu" rqrwncekqpcku" vtkdcku" gwtqrêkcu" rqfgo" ugt" rguswkucfcu" g" cxcnkcfcu."
pqxcu" jkrôvgugu" fg" vtcdcnjq" rqfgo" ugt" ngxcpvcfcu" g" vguvcfcu" go" pqxcu" uêtkgu" fg"
tguwnvcfqu0"Oguoq"woc"rqrwncèçq"pcekqpcn"jkuvôtkec"eqoq."rqt"gzgornq."c"rqrwncèçq"
rqtvwiwguc."cpvgu"xkuvc"eqoq"wo"$dnqeq"ûpkeq"jqoqiípgq$."eqogèc"c"ugt"kpxgpvctkcfc"
go"rquuîxgku"octecfqtgu"g"vkrqnqikcu"gvpqjkuvôtkecu."c"rctvkt"fg"jkrôvgugu"tgeqpuvtwkpfq"
cu" cpvkicu"oqxkogpvcèùgu" g" vtkdqu" rtê/jkuvôtkecu" g" jkuvôtkecu0" Ugtâ" rquuîxgn" gpeqpvtct"
octecfqtgu" rcngqnîvkequ." pgqnîvkequ." kdgtqu." egnvkdgtqu." hgpîekqu." itgiqu." tqocpqu."
uwgxqu." cncpqu." jgdtgwu." âtcdgu." dgtdgtgu" pc" rqrwncèçq" rqtvwiwguc" pc" Gwtqrc" g" pqu"
oknjùgu"fg"fguegpfgpvgu" pq"Dtcukn" eqpvgorqtãpgqA"Q"swg" cu"oqfgtpcu"rguswkucu" go"
igpgcnqikc"igpêvkec"rqfgo"rtqdngocvk|ct"g"qhgtgegt"eqoq"jkrôvgugu"fg"kpxguvkicèçqA"

"
JKUVłTKC"FC"IGPGCNQIKC"IGPÖVKEC"

"
Go"3;:3"c"Tgxkuvc"Pcvwtg3"rwdnkeqw"q"ctvkiq"fg"Htgfgtkem"Ucpigt"g"U0"Cpfgtuqp."

fq" Ncdqtcvôtkq" fg" Dkqnqikc"Oqngewnct" fc" Wpkxgtukfcfg" fg" Ecodtkfig." fghkpkpfq" wo"
rcftçq"fg"tghgtípekc"fgpqokpcfq"fg"›Ecodtkfig"Tghgtgpeg"Ugswgpegfi" tgncekqpcfq"cq"
guvwfq" fq" igpqoc"okvqeqpftkcn" jwocpq" cpcnkucpfq" c" ugs°ípekc" eqorngvc" fcu" 38073;"
dcugu"fg"rctgu"fq"igpqoc"okvqeqpftkcn"jwocpq0""
"" C" jkuvôtkc" fc" igpgcnqikc" igpêvkec" crtgugpvc" cniwpu" ctvkiqu" rkqpgktqu" pq" ugw"
fgugpxqnxkogpvq0"Cnge"Lghhtg{u."fc"Wpkxgtukv{"qh"Ngkeguvgt."guetgxgw"q"rkqpgktq"ctvkiq"
go"3;:6."rwdnkecfq"pc"Tgxkuvc"Pcvwtg"pq"cpq"ugiwkpvg."tgncekqpcpfq"c"fgueqdgtvc"swg"q"
"""""""""""""""""""""""""""""""""""""""""""""""""
3"U0"Cpfgtuqp"gv0"cn0."$Ugswgpeg"cpf"qticpk|cvkqp"qh"vjg"jwocp"okvqejqpftkcn"igpqog."Nature."Xqn0"4;2."
;"Crtkn"3;:30"rr0"679/6870"jvvr<11yyy0okvqocr0qti1Cpfgtuqp3;:3ETU0rfh"



FPC" rqfg" ugt" wvknk|cfq" rctc" rtqrôukvqu" fg" kfgpvkhkecèçq40" Vcn" fgueqdgtvc" hqk" nqiq"
fgrqku"wvknk|cfc"rgncu"ciípekcu"ngicku."rqnkekcku"g"lwtîfkecu"eqoq"rtqxc"fg"kfgpvkhkecèçq"
kpfkxkfwcn0" Woc" fcu" rtkpekrcku" gxkfípekcu" fqewogpvcku" g" ngicku" fc" pqxc" vêepkec" fg"
rguswkuc" hqk" c" kfgpvkhkecèçq" fc" kfgpvkfcfg" fq" guswgngvq" fq" etkokpquq" pc|kuvc" Lqugh"
Ogpigng." hcngekfq" pq"Dtcukn." rgnc" cpânkug" fg"FPC"go" hcoquq" ctvkiq" fg" 3;;450"Qwvtc"
rguswkuc"dcuvcpvg"fkxwnicfc"hqk"c"cpânkug"fqu"tguswîekqu"igpêvkequ"fc"hcoînkc"Tqocpqx."
c" hcoînkc" fq" E|ct" cpvgtkqt" c" tgxqnwèçq" Twuuc6." kfgpvkhkecfc" go" ctvkiq" rwdnkecfq" go"
3;;60"
" Q"ctvkiq"ekgpvîhkeq"eqpukfgtcfq"eqoq"q"octeq"hwpfcfqt"fc"igpgcnqikc"igpêvkec"
hqk" rwdnkecfq" pc" tgxkuvc" Pcvwtg" go" 3;;90" Vtcvc/ug" fc" cpânkug" rkqpgktc" fc" vtcfkèçq"
Eqjcpko" fqu" ucegtfqvgu" jgtgfkvâtkqu" pc" tgnkikçq" lwfckec0" Jcxkc" woc" vtcfkèçq" qtcn" fg"
eqpupi°kpkfcfg" go" woc" oguoc" nkpjcigo" ocuewnkpc" cpeguvtcn." q" swg" go" rctvg" hqk"
kfgpvkhkecfq"g"cpcnkucfq"rqukvkxcogpvg70"Go"ockq"fg"3;;9"kpkekqw/ug"q"Rtqlgvq"Ucxkp."q"
rtkogktq"rtqlgvq"fg"FPC"egpvtcfq"go"wo"uqdtgpqog"rqt"rctvg"fg"wo"igpgcnqikuvc"eqo"
q"crqkq"fq"Ft."Octm"Vjqocu"fc"Wpkxgtukv{"Eqnngig"qh"Nqpfqp"g"ugku"octecfqtgu0""
Qwvtc" fgueqdgtvc" tgcnk|cfc" rqt" wo" rguswkucfqt" fc" âtgc." Dt{cp" U{mgu." fkxwnicfc" pc"
oîfkc." hqk" c" fgueqdgtvc" fq" FPC"okvqeqpftkcn" fq" guswgngvq" fgpqokpcfq" fg" Ejgffct"
Ocp."woc"fqu"ocku"cpvkiqu"guswgngvqu"dtkvãpekqu."eqo"ocku"fg";0222"cpqu"fg"fcvcèçq0"
Jqwxg" eqodkpcèùgu" eqo" q" FPC" okvqeqpftkcn" fg" oqtcfqtgu" fc" tgikçq0" " Q" FPC"
okvqeqpftkcn"fg"rgtuqpcigpu"jkuvôtkecu"hcoqucu"eqoq"q"fg"Octkc"Cpvqpkgvc."Tckpjc"fc"
Htcpèc"hqk"ngxcpvcfq"rctc"hkpu"fg"eqorctcèùgu"hcoknkctgu80"Q"guvwfq"fq"etqoquuqoq"["
FPC" fc" hcoînkc" fq" Rtgukfgpvg" Vjqocu" Lghhgtuqp" hqk" rguswkucfq" cvtcxêu" fqu"
fguegpfgpvgu" ocuewnkpqu" fc" hcoînkc" g" eqorctcfq" eqo" woc" uwrquvc" nkpjc" fg"
fguegpfgpvgu" ocuewnkpqu" igtcfqu" go" woc" guetcxc" fc" hcoînkc." Ucnn{" Jgokpiu." ewlq"
tguwnvcfq"tgxgnqw""rqukvkxc"c"eqttgncèçq"gpvtg"cu"fwcu"nkpjcu."uwrquvcogpvg"fgtkxcfcu"fg"
Lghhgtuqp90"Qwvtq"korqtvcpvg"ctvkiq"ekgpvîhkeq."go"igpgcnqikc"igpêvkec."hqk"c"cpânkug"fc"
rqrwncèçq"Ngodc."kfgpvkhkecfc"eqoq"qu"Lwfgwu"Pgitqu"fc"ıhtkec"fq"Uwn:""
Go"4222."Dgppgv"Itggpurcp."gortguâtkq"g"igpgcnqikuvc."etkc"c"gortguc"fg"igpgcnqikc"
igpêvkec"Hcokn{"Vtgg"FPC"g"eqpxkfc"q"ekgpvkuvc"Okejcgn"H0"Jcoogt"fc"Wpkxgtukv{"qh"
Ctk|qpc"rctc"fktkikt"c"rctvg"ekgpvîhkec0"Q"gortguâtkq"Lcogu"N0"Uqtgpuqp"vcodêo"kpkekc"
wo" rtqlgvq" fg" igpgcnqikc" g" igpêvkec" eqo" q" ekgpvkuvc"Yqqfyctf." fc" Dtkijco"[qwpi"

"""""""""""""""""""""""""""""""""""""""""""""""""
4"Lghhtg{u."CL."Yknuqp"X."Vjgkp"UK0 Individual-specific 'finger-prints' of human DNA. Nature"3;:7"Lwn"6/
32="538*8245+<98/;0"Cnge"Lghhtg{u"qh"Ngkeguvgt"Wpkxgtukv{"0"0"0"0"kpvtqfwevkqp"qh"FPC"Hkpigtrtkpvkpi"0"0"0"0"
jvvr<11yyy0uwkvg3230eqo1ctvkeng0eho15772139:99""
5"Lghhtg{u"C0L0."Cnngp"O0."Jcigndgti"G0"("Uqppdgti."C Identification of the skeletal remains of Josef 
Mengele by DNA analysis. Hqtgpuke"Uekgpeg"Kpvgtpcvkqpcn"3;;4"Ugr=78*3+<87/98"
6"Iknn"R."Kxcpqx"RN."Mkorvqp"E."Rkgte{"T."Dgpuqp"P."Vwnn{"I."Gxgvv"K."Jcigndgti"G."Uwnnkxcp"M 
0Identification of the remains of the Romanov family by DNA analysis0"Nat Genet"3;;6"Hgd=8*4+<352/7""
7"Umqtgemk"M."U0"Ugnki."U0"Dnc|gt."T0"Dtcfocp."P0"Dtcfocp."R0L0"Ycdwtvqp."O0"Kuoclnqyke|."cpf"O0"H0"
Jcoogt0"Vjg"Eqjcpko1Eqjgp1Mqjcpko"uvwf{"Y chromosomes of Jewish priests0$"Pcvwtg"15:7*8833+*Lcp0"
3;;9+<"540"Nature"/"Xqnwog"5:7"/4"Lcpwct{"3;;9"Okejcgn"H0"Jcoogt."Mctn"Umqtgemk."Uctc"Ugnki."Ujtcic"
Dnc|gt."Dtweg"Tcrrcrqtv."Tqdgtv"Dtcfocp."Pgkn"Dtcfocp."R0L0"Ycdwtvqp."Oqpke"Kuoclnqyke|0"
8"Lgjcgu."gv"cn"/"Gwtqrgcp"Lqwtpcn"qh"Jwocp"Igpgvkeu"*GLJI+<"Mitochondrial DNA analysis on remains of 
a putative son of Louis XVI, King of France and Marie-Antoinette - GLJI"8."5:5/5;7"*52"Lwn"3;;:+"
Mitochondrial DNA analysis of the putative heart of Louis XVII, son of Louis XVI and Marie-Antoinette - 
GLJI";."3:7/3;2"*2:"Oct"4223+"
9"Lghhgtuqp"uvwf{"*[/ejtqoquqog"FPC"uvwf{+"
Hquvgt."G0C0."Lqdnkpi."O0C0."Vc{nqt."R0I0."Fqppgnn{."R0."fg"Mpklhh."R0."Okgtgogv."T0."\gtlcn."V0"cpf"V{ngt/
Uokvj."E0"*3;;:+"0"Jefferson fathered slave's last child0"Nature"3;;:"Pqx"7=5;8*8928+<49/:0"Nature0"
3;;;"Lcp"9=5;9*8936+<54"
:"Vjqocu"OI."Rcthkvv"V."Ygkuu"FC."Umqtgemk"M."Yknuqp"LH."ng"Tqwz"O."Dtcfocp"P."Iqnfuvgkp"FD0Y 
chromosomes traveling south: the cohen modal haplotype and the origins of the Lemba--the "Black Jews 
of Southern Africa"Am J Hum Genet0"4222"Hgd=88*4+<896/:80"



Wpkxgtukv{."etkcpfq"q"Oqngewnct"Igpgcnqi{"Tgugctej"Rtqlgev"*OITR+."fgpqokpcfc"fg"
Uqtgpuqp"Oqngewnct"Igpgcnqi{"Hqwpfcvkqp"*UOIH+."rquvgtkqtogpvg0"

Dtkcp"U{mgu"rwdnkec"q"nkxtq"›Cu"Ugvg"Hknjcu"fg"Gxcfi"*Ugxgp"Fcwijvgtu"qh"Gxg+"
go"4223"g"etkc"c"gortguc"fg"igpgcnqikc"igpêvkec"Qzhqtf"Cpeguvqt."pc"Itç/Dtgvcpjc."go"
42240""

C" oêfkec" Cpp" R0" Vwtpgt" tgcnk|c" c" rtkogktcu" rguswkuc" rtkxcfc" go" igpgcnqikc"
igpêvkec" pq" ugw" FPC" okvqeqpftkcn." eqorctcpfq" qu" ugwu" octecfqtgu" eqo" qu" fgwoc"
rtkoc" chcuvcfc" g" eqo"c"oguoc" cpvgrcuucfc" ugortg" go" nkpjc"fktgvc" hgokpkpc."Rcognc"
Pkpu." pcuekfc" go" 39;60" Cpp" Vwtpgt" eqogèc" c" nkuvc" rûdnkec" fg" igpgcnqikc" igpêvkec"
IGPGCNQI[/FPC/N"pc"Tqqvuygd0"
"" Wo"korqtvcpvg"guvwfq"fg"4225"pc"ıukc"Egpvtcn"tgxgnqw"c"rtgugpèc"fg"ugiogpvqu"
fg"etqoquuqoq"["eqowo"c":'"fqu"jqogpu"pc"tgikçq."q"swg"hqk"kfgpvkhkecfq"eqo"wo"
octecfqt"fc"gzvgpuc"nkpjcigo"fg"Iípiku"Eç;0""
"" Woc"pqxc"gortguc."c"Chtkecp"Cpeguvt{."rtqewtc"ug"gurgekcnk|ct"pc"kfgpvkhkecèçq"
fg" [" FPC" g" FPC" okvqeqpftkcku" pc" ıhtkec." q" swg" tgrtgugpvc" c" ugiogpvcèçq" g"
gurgekcnk|cèçq"pq"ogtecfq"fc"igpgcnqikc"igpêvkec0"""""
" Ckpfc" go" 4225" c" HVFPC" ncpèc" q" [ugctej32."woc" dcug" rûdnkec" fg" fcfqu" fg"
tguwnvcfqu"fq"etqoquuqoq"[0"Go"4226"ê"ncpècfq"q""Okvqugctej33."q"gswkxcngpvg"rctc"qu"
tguwnvcfqu"fq"FPC"okvqeqpftkcn0"

Go" cdtkn" 4227"eqogèc" q" Rtqlgvq"Igpqitcrjke34." cpwpekcfq" g" rcvtqekpcfq" rgnc"
Tgxkuvc"Pcvkqpcn"Igqitcrjke"g"rgnc"KDO0"Q"Rtqlgvq"Igpqitcrjke"rqrwnctk|c"g"fkxwnfc"
ckpfc"ocku"c"igpgcnqikc"igpêvkec"pq"rûdnkeq"pçq/gurgekcnk|cfq"g"qu"vguvgu"ncdqtcvqtkcku"
uçq"tgcnk|cfqu"rgnc"HVFPC0"

Go" cdtkn" fg" 4227" ê" hwpfcfc" c" Kpvgtpcvkqpcn" Uqekgv{" qh" Igpgvke" Igpgcnqi{"
*KUQII+35." eqo"qu" ugiwkpvgu"ogodtqu" hwpfcfqtgu<" Lqjp"C0"Dnckt."Mcvjgtkpg"Dqtigu."
Pcpe{"Mg{"Fcxgprqtv."Mgpp{"Jgfirgvj."Uw|cppg"Lqjpuvqp."Nkpfc"Ocignncp."Fqwincu"
L0"Oknngt."Rcvtkem"Vcigtv0"
"" Go"43"fg"fg|godtq"fg"4228"ê"ncpècfq"q"Rtqlgvq"Dtcukn"fg"Igpgcnqikc"Igpêvkec"
rgnc" HVFPC." q" rtkogktq" rtqlgvq" cdgtvq" fg" igpgcnqikc" igpêvkec" dtcukngktc" pc" kpvgtpgv."
eqqtfgpcfq"rqt"Tkectfq"Equvc"fg"Qnkxgktc0"""
"" C"igpgcnqikc"igpêvkec"hqk"rtqrqtekqpcfc"rgnqu"cxcpèqu"pc"igpêvkec"g"pc"dkqnqikc"
oqngewnct" pq" hkpcn" fqu" cpqu" :20" Qu" rtkpekrcku" gngogpvqu" igpgcnôikeq/igpêvkequ" pçq/
tgeqodkpcpvgu" g" xânkfqu" rctc" cpânkugu" fg" nqpic" fwtcèçq." eqo" tguwnvcfqu"
eqpukuvgpvgu"rctc" cu" rguswkucu" jkuvôtkecu" g" fgoqitâhkecu."uçq" cu" vkrqnqikcu" g" nkpjcigpu"
fqu" jcrnqitwrqu" fq" etqoquuqoq" [." g" c" cpânkug" fq" FPC" okvqeqpftkcn0" Cu" fwcu"
rtkpekrcku" nkpjcu" fg" rguswkucu" cvwcnogpvg" rcftqpk|cfcu" g" fgugpxqnxkfcu" pq" codkgpvg"
kpvgtpcekqpcn"fcu"rguswkucu"pc"âtgc0"Wo"ukuvgoc"fg"encuukhkecèùgu"fq"etqoquuqoq"["hqk"
guvcdgngekfq" rgnq" [" Ejtqoquqog" Eqpuqtvkwo" *[EE+" go" 4224360" Guvg" ukuvgoc" xgo"
ugpfq" crgthgkèqcfq" rgnc" Kpvgtpcvkqpcn" Uqekgv{" qh" Igpgvke" Igpgcnqi{" *KUQII+."
eqo"xgtuùgu"oqfkhkecfcu"cpwcnogpvg0"Vqfc"woc"nkvgtcvwtc"ekgpvîhkec"tgncekqpcfc"eqo"c"
eqpuvtwèçq"fg"vkrqnqikcu"encuukhkecvôtkcu"guvâ"ugpfq"gncdqtcfc"g"fgugpxqnxkfc0""

"""""""""""""""""""""""""""""""""""""""""""""""""
;"Igpijku"Mjcp<"cdqwv":'"qh"ocngu"kp"Igpijku"Mjcp"gorktg"tgikqp"jcxg"pgctn{"kfgpvkecn"[/
ejtqoquqogu0"jvvr<11pgyu0pcvkqpcnigqitcrjke0eqo1pgyu1422512412436a252436aigpijku0jvon"
Co0"L0"Jwo0"Igpgv0"94<939/943."4225"The Genetic Legacy of the Mongols  \gtlcn."gv"cn"
jvvr<11yyy0lqwtpcnu0wejkeciq0gfw1CLJI1lqwtpcn1kuuwgu1x94p5124675212467520ygd0rfh"
32"jvvr<11yyy0{ugctej0qti1"
33"jvvr<11yyy0okvqugctej0qti1"
34"jvvr<11yyy50pcvkqpcnigqitcrjke0eqo1igpqitcrjke1"
jvvr<11pgyu0pcvkqpcnigqitcrjke0eqo1pgyu1422712612635a272635aigpqitcrjke0jvon"
35"jvvr<11yyy0kuqii0qti1"
36"jvvr<11yyy0hcokn{vtggfpc0eqo1rfh1{ee'42422430rfh0"
"



Qu" rtkpekrcku" gngogpvqu" encuukhkecvôtkqu" fcu" nkpjcigpu" ocuewnkpcu"go" vgtoqu"
fg"guvtwvwtcu" igpêvkeq/igpgcnôikecu" uçqu" qu" UPRu" *ukping" pwengqvkfg" rqn{oqtrjkuou" /"
rqnkoqthkuoqu"fg"dcug"ûpkec+."owvcèùgu"fkuvkpvcu"pc"hqtoc"fg"xctkcèùgu"gurgeîhkecu"fg"
ugs°ípekcu"fq"FPC"go"nqecnk|cèùgu"rctvkewnctgu"c"fgvgtokpcfqu"itwrqu"jgtgfkvâtkqu0"Qu"
UPRu"eqpuvkvwgo"woc"fcu"rtkpekrcku"dcugu"rctc"q"guvwfq"fgoqitâhkeq"g"igpgcnôikeq"fcu"
rqrwncèùgu"rtê/jkuvôtkecu"g"jkuvôtkecu0"Qu"UPRu"hqtoco"c"vkrqnqikc"fqu"jcrnqitwrqu"fq"
etqoquuqoq"["FPC0"

"
"

VKRQNQIKC"ENCUUKHKECVłTKC"FQ"ETQOQUUQOQ"["FPC"
"
C"xgtuçq"fg"4229"fq"KUQII"ê"eqorquvc"rgnqu"ugiwkpvgu"jcrnqitwrqu37<"
""
Jcrnqitwrq"C" /"Crtgugpvc" q"UPR"O;30"Ö" q" tcoq"ocku" cpvkiq" fc" âtxqtg" hknqigpêvkec"
jwocpc0" Ö" gpeqpvtcfq" pc"ıhtkec" go" fkuvtkdwkèçq" rqweq" htgs°gpvg0" Gpeqpvtc/ug" go"
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ß""""""ß"""""""B1*"""/"
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ß""""""ß"""""""B2*"""/"
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ß""""""ß"""""""ß"""""""B2a*"""/"
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"D"""O396"
ß"""""""D*"""/"
ß"""""""D1"""O37"
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ß""""""ß"""""""D2*"""/"
ß""""""ß"""""""D2a"""O33803"
ß""""""ß"""""""ß"""""""D2a*"""/"
ß""""""ß"""""""ß"""""""D2a1"""O347"
ß""""""ß"""""""ß""""""ß"""""""D2a1*"""/"
ß""""""ß"""""""ß""""""ß"""""""D2a1a"""R64"
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Vcflkswkuvçq0"""
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ß"""""""E*"""/"
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ß""""""ß"""""""E1a"""O66"
ß"""""""E2"""O97"
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ß""""""ß"""""""ß""""""ß"""""""ß"""""""E3b1a1"""X34"
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ß""""""ß"""""""G1a"""R42"
ß"""""""G2"""R37."U5 
ß""""""ß"""""""G2*"""/"
ß""""""ß"""""""G2a"""R38"
ß""""""ß"""""""ß"""""""G2a*"""/"
ß""""""ß"""""""ß"""""""G2a1"""R39."R3:"
ß""""""ß"""""""G2b"""O4:8"
ß""""""ß"""""""G2c"""U8 
ß""""""ß"""""""ß"""""""G2c*"""/"
ß""""""ß"""""""ß"""""""G2c1"""U16 
ß""""""ß"""""""ß"""""""G2c2"""U1 
ß""""""ß"""""""ß""""""ß"""""""G2c2*"""/"
ß""""""ß"""""""ß""""""ß"""""""G2c2a"""U13 
ß"""""""G3"""O4:9"
ß"""""""G4"""""
ß"""""""G5"""O599"
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"H"""O8;"
ß"""""""H*"""/"
ß"""""""H1"""O74"
ß""""""ß"""""""H1*"""/"
ß""""""ß"""""""H1a"""O:4"
ß""""""ß"""""""ß"""""""H1a*"""/"
ß""""""ß"""""""ß"""""""H1a1"""O58."O3;9"
ß""""""ß"""""""ß"""""""H1a2"""O;9"
ß""""""ß"""""""ß"""""""H1a3"""O5;."O35:"
ß""""""ß"""""""H1b"""O592"
ß"""""""H2"""Crv"""
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ß""""""ß"""""""ß"""""""I1a2"""M21 
ß""""""ß"""""""I1b"""U53"
ß""""""ß"""""""ß"""""""I1b*"""/"
ß""""""ß"""""""ß"""""""I1b1"""R5904"
ß""""""ß"""""""ß""""""ß"""""""I1b1*"""/"
ß""""""ß"""""""ß""""""ß"""""""I1b1a"""R63041O57;04"
ß""""""ß"""""""ß""""""ß"""""""I1b1b"""O48"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""I1b1b*"""/"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""I1b1b1"""O383"
ß""""""ß"""""""ß"""""""I1b2""""S23, S30, S32, S33 
ß""""""ß"""""""ß""""""ß"""""""I1b2*"""/"
ß""""""ß"""""""ß""""""ß"""""""I1b2a"""O445."S24"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""I1b2a*"""/"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""I1b2a1"""O4:6"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""I1b2a2"""O59;"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""I1b2a3"""R9:"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""I1b2a4"""R;7"
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L3"/"Htgs°gpvg"go"rqrwncèùgu"fq"Ngxcpvg0"Cnvcu"htgs°ípekcu"pqu"dgfwîpqu."rcnguvkpqu."
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octecfqt"cuuqekcfq"ä"gzrcpuçq"ıtcdg0""

L40"Rtqxcxgnogpvg"uwtikfq"cq"Pqtvg"fq"Etguegpvg"Hêtvkn0"Rtgugpvg"pc"Vwtswkc."Eâwecuq."
Kvânkc"Egpvtcn."Pqtvg"fc"¯pfkc0"Vcodêo"guvâ"cuuqekcfq"eqo"c"tgxqnwèçq"pgqnîvkec"pc"
Gwtqrc."qpfg"ê"gpeqpvtcfq"go"rgswgpcu"htgs°ípekcu"go"swcug"vqfc"Gwtqrc0"Fg"ceqtfq"
eqo"cniwocu"kpvgtrtgvcèùgu"L4c"rqfg"guvct"vcodêo"tgncekqpcfq"eqo"c"fkuvtkdwkèçq"fcu"
nîpiwcu"kpfq/gwtqrêkcu0""

"J"""34h403."O526."U8."S34, S35 
ß"""""""J*"""/"
ß"""""""J1"""O489"
ß""""""ß"""""""J1*"""/"
ß""""""ß"""""""J1a"""O84"
ß""""""ß"""""""J1b"""O587"
ß""""""ß"""""""J1c"""O589."O58:"
ß""""""ß"""""""J1d"""O58;"
ß""""""ß"""""""J1e"""O5;2"
ß"""""""J2"""O394"
ß""""""ß"""""""J2*"""/"
ß""""""ß"""""""J2a"""O632"
ß""""""ß"""""""ß"""""""J2a*"""/"
ß""""""ß"""""""ß"""""""J2a1""""F[U635�3:"
ß""""""ß"""""""ß""""""ß"""""""J2a1*"""/"
ß""""""ß"""""""ß""""""ß"""""""J2a1a"""O69."O544""""
ß""""""ß"""""""ß""""""ß"""""""J2a1b"""O891U73""""
ß""""""ß"""""""ß""""""ß"""""""ß"""""""J2a1b*"""/"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""J2a1b1"""O;4."O482""""



ß""""""ß"""""""ß""""""ß"""""""ß""""""ß"""""""J2a1b1*"""/""""
ß""""""ß"""""""ß""""""ß"""""""ß""""""ß"""""""J2a1b1a"""O549""""
ß""""""ß"""""""ß""""""ß"""""""ß"""""""J2a1b2"""O385"
ß""""""ß"""""""ß""""""ß"""""""J2a1c"""O8:""""
ß""""""ß"""""""ß""""""ß"""""""J2a1d"""O359""""
ß""""""ß"""""""ß""""""ß"""""""J2a1e"""O37:""""
ß""""""ß"""""""ß""""""ß"""""""J2a1f"""O4:;"
ß""""""ß"""""""ß""""""ß"""""""J2a1g"""O53:""""
ß""""""ß"""""""ß""""""ß"""""""J2a1h"""O53;""""
ß""""""ß"""""""ß""""""ß"""""""J2a1i"""O55;""""
ß""""""ß"""""""ß""""""ß"""""""J2a1j"""O63;"
ß""""""ß"""""""ß""""""ß"""""""J2a1k""""F[U667�9"
ß""""""ß"""""""ß"""""""J2a2"""O562""""
ß""""""ß"""""""J2b"""O34."O536."O443""""
ß""""""ß"""""""ß"""""""J2b*"""/"
ß""""""ß"""""""ß"""""""J2b1"""O324"""""
ß""""""ß"""""""ß""""""ß"""""""J2b1*"""/""""
ß""""""ß"""""""ß""""""ß"""""""J2b1a"""O463""""
ß""""""ß"""""""ß""""""ß"""""""ß"""""""J2b1a*"""/"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""J2b1a1"""O;;""""
ß""""""ß"""""""ß""""""ß"""""""ß"""""""J2b1a2"""O4:2""""
ß""""""ß"""""""ß""""""ß"""""""ß"""""""J2b1a3"""O543""""
ß""""""ß"""""""ß""""""ß"""""""J2b1b"""O427""""

"Jcrnqitwrq"M"/"Crctgegw"jâ"egtec"fg"620222"cpqu"gpvtg"q"cvwcn"Ktç"g"c"ıukc"Egpvtcn0"
Fkuvtkdwk/ug"go"rgswgpcu"htgs°ípekcu"rgnc"Gwtâukc"g"Qegcpkc0""

"K"""O;"
ß"""""""K*"""/"
ß"""""""K1""""O575."O5:9"
ß""""""ß"""""""K1*"""/"
ß""""""ß"""""""K1a"""O3991UT[;35:"
ß"""""""K2"""O92."O3:61WUR;[-539:."O3;5."O494"
ß""""""ß"""""""K2*"""/"
ß""""""ß"""""""K2a"""M320 
ß"""""""K3"""M147 
ß"""""""K4"""P60 
ß"""""""K5"""O452"
ß""""""ß"""""""K5*"""/"
ß""""""ß"""""""K5a"""O476"
ß""""""ß"""""""ß"""""""K5a*"""/"
ß""""""ß"""""""ß"""""""K5a1"""O448"
ß"""""""K6"""P79 
ß"""""""K7"""P117"

M3"⁄"Ogncpêukc0"M4"⁄"Ktcswg0"M7"/"Oqpvcpjgugu"fc"Pqxc"Iwkpê0""

"

Vjqocu"Lghhgtuqp"/M4""

F[U5;5
""

F[U5;2
""

F[U3;
""

F[U5;3
""

F[U648
""

F[U5::
""

F[U5:;K
""

F[U5:;KK
""

F[U5;4
""

F[U378[
""

35"" 46"" 37"" 32"" 34"" 34"" 34"" 49"" 37"" 9""

Fq"jcrnqitwrq"M"gxqnwîtco"qu"jcrnqitwrqu"N."O"g"R""



Jcrnqitwrq"N"/"""Cuuqekcfq"eqo"q"Uwn"fc"ıukc."ocu"vcodêo"gpeqpvtcfq"pcu"
cflceípekcu"fq"Ogfkvgttãpgq0"Rtgugpvg"pc"rqrwncèçq"Ftcxîfkec"fc"¯pfkc0"""

L"""O33."O42."O44."O83."O3:7."O4;7"
ß"""""""L*"""/"
ß"""""""L1"""O49."O98"
ß"""""""L2"""O539"
ß""""""ß"""""""L2*"""/"
ß""""""ß"""""""L2a"""M274""
ß""""""ß"""""""L2b"""M349"
ß"""""""L3"""O579"
ß""""""ß"""""""L3*"""/"
ß""""""ß"""""""L3a"""PK3""

"N"/"Htgs°gpvg"pq"Rcswkuvçq0"N3"/"¯pfkc."Utk"Ncpmc0"N4"/"Rgswgpc"htgs°ípekc"pc"Gwtqrc0"
N5"/"Rcswkuvçq""

Jcrnqitwrq" O" /" Rtgugpvg" pq" Uwfguvg" fc" ıukc." Rqnkpêukc." Oketqpêukc." Rcrwc" Pqxc"
Iwkpê"g"Kpfqpêukc0""

"M"""O61O4;8."O7."O328."O3:8."O3:;."R57"
ß"""""""M*"""/"
ß"""""""M1"""R56"
ß""""""ß"""""""M1*"""/"
ß""""""ß"""""""M1a"""R73"
ß"""""""M2"""R:9"
ß""""""ß"""""""M2*"""/"
ß""""""ß"""""""M2a"""O3261R44"
ß""""""ß"""""""ß"""""""M2a*"""/"
ß""""""ß"""""""ß"""""""M2a1"""O38"
ß""""""ß"""""""ß"""""""M2a2"""O:5"

"Q"jcrnqitwrq"O"cnecpèc"cu"ockqtgu"htgs°ípekcu"pc"Rcrwc"Pqxc"Iwkpê."eqo"52"c"82'"
fc"rqrwncèçq0""

Jcrnqitwrq" P" /" Qtkigpu" pc"ıukc0" Gpeqpvtcfq" pc" Gwtqrc" Qtkgpvcn." pq" Dânvkeq" g" pcu"
tgikùgu"Dqtgcku"Gwtqcukâvkecu0"Egtvcu"htgs°ípekcu"fc"Hkpnãpfkc"cvê"q"Xkgvpç0"""

N"""NN[44i."O453"
ß"""""""N*"""/"
ß"""""""N1"""O34:"
ß"""""""N2"""R65"
ß""""""ß"""""""N2*"""/"
ß""""""ß"""""""N2a"""R85"
ß"""""""N3"""O681Vcv"
ß""""""ß"""""""N3*"""/"
ß""""""ß"""""""N3a"""O39:"
ß""""""ß"""""""ß"""""""N3a*"""/"
ß""""""ß"""""""ß"""""""N3a1"""R43"

Jcrnqitwrq"Q"/"tgrtgugpvc"ocku"fg":2"'"fqu"jqogpu"fc"ıukc"Qtkgpvcn0""

O"""O397"
ß"""""""O*"""/"
ß"""""""O1"""OU[404"
ß""""""ß"""""""O1*"""/"
ß""""""ß"""""""O1a"""O33;"



ß""""""ß"""""""ß"""""""O1a*"""/"
ß""""""ß"""""""ß"""""""O1a1"""O323"
ß""""""ß"""""""ß"""""""O1a2"""O72."O325."O332"
ß"""""""O2"""R53."O48:"
ß""""""ß"""""""O2*"""/"
ß""""""ß"""""""O2a"""O;7"
ß""""""ß"""""""ß"""""""O2a*"""/"
ß""""""ß"""""""ß"""""""O2a1"""O::."O333"
ß""""""ß"""""""ß""""""ß"""""""O2a1*"""/"
ß""""""ß"""""""ß""""""ß"""""""O2a1a"""PK4""
ß""""""ß"""""""ß"""""""O2a2"""M297""
ß""""""ß"""""""O2b"""O3981UT[687"
ß""""""ß"""""""ß"""""""O2b*"""/"
ß""""""ß"""""""ß"""""""O2b1"""R6;"
ß""""""ß"""""""ß""""""ß"""""""O2b1*"""/"
ß""""""ß"""""""ß""""""ß"""""""O2b1a"""69|"
ß"""""""O3"""O344"
ß""""""ß"""""""O3*"""/"
ß""""""ß"""""""O3a"""O546"
ß""""""ß"""""""ß"""""""O3a*"""/"
ß""""""ß"""""""ß"""""""O3a1"""O343."F[U479""""
ß""""""ß"""""""ß"""""""O3a2"""O386""""
ß""""""ß"""""""ß"""""""O3a3"""NKPG3."O37;""""
ß""""""ß"""""""ß"""""""O3a4"""O9""""
ß""""""ß"""""""ß""""""ß"""""""O3a4*"""/"
ß""""""ß"""""""ß""""""ß"""""""O3a4a""""O335."O3::."O42;""""
ß""""""ß"""""""ß""""""ß"""""""ß"""""""O3a4a*"""/"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""O3a4a1"""N4""
ß""""""ß"""""""ß""""""ß"""""""ß"""""""O3a4a2"""P7"
ß""""""ß"""""""ß"""""""O3a5"""O356""""
ß""""""ß"""""""ß""""""ß"""""""O3a5*"""/"
ß""""""ß"""""""ß""""""ß"""""""O3a5a""""O339."O355""""
ß""""""ß"""""""ß""""""ß"""""""ß"""""""O3a5a*"""/"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""O3a5a1""""O384""""
ß""""""ß"""""""ß""""""ß"""""""O3a5b""""P101""""
ß""""""ß"""""""ß"""""""O3a6"""O522"
ß""""""ß"""""""ß"""""""O3a7"""O555"

"Q3" /" Htgs°gpvg" go"Ejkpgugu" Jcp0" Q4" /" Q4c." Q4d" ⁄" Eqtgcpqu0" Q5" /" Ejkpc."ıukc"
Egpvtcn."Kpfqejkpc."Qegcpkc"Q5c"Joqpi."Q5c7"Ukpq/Vkdgvcpqu""

"Jcrnqitwrq" R" /" Tcoq" fq" jcrnqitwrq" M0"Qu" fguegpfgpvgu" fg" R." q" S" g" T" hqtoctco"
rqrwncèùgu"fc"Gwtqrc"g"fc"Coêtkec0"C"qtkigo"fq"Jcrnqitwrq"R"guvâ"nqecnk|cfc"pc"ıukc"
Egpvtcn."Jkpfw"Mwuj."Cnvck"g" kogfkcèùgu0"R,"guvâ"rtgugpvg"go"rgswgpcu" htgs°ípekc"fc"
Gwtqrc"cvê"c"Ukdêtkc"Qtkgpvcn0"""

P""";4T9."O67."O961P34."R49."S25 
ß"""""""P*"""/"""

Jcrnqitwrq"S"/"Uwtikw"pc"ıukc"Egpvtcn"g"gpeqpvtc/ug"pcu"Coêtkecu"g"pq"Pqtvg"fc"
Gwtâukc0""

"Q"""OGJ4."O464."R58"
ß"""""""Q*"""/"
ß"""""""Q1"""O342."O4871P36"
ß""""""ß"""""""Q1*"""/"
ß""""""ß"""""""Q1a"""O59:"
ß"""""""Q2"""O47."O365"



ß"""""""Q3"""O5"
ß""""""ß"""""""Q3*"""/"
ß""""""ß"""""""Q3a"""O3;"
ß""""""ß"""""""Q3b"""O3;6"
ß""""""ß"""""""Q3c"""O3;;"
ß"""""""Q4"""R6:"
ß"""""""Q5"""O545"
ß"""""""Q6"""O568"

S" /"Dckzcu" htgs°ípekcu" pc"Gwtqrc" fq"Pqtvg0"S3" /"Dckzcu" htgs°ípekcu" gpvtg"Ejkpgugu0"
Eqtgcpqu0" S4" /" Dckzc" c"oêfkc" htgs°ípekc" pc"ıukc" Egpvtcn0" S5" ⁄" Rtkpekrcn"octecfqt"
Cogtîpfkq0"S8"/"Dckzcu"htgs°ípekcu"pc"¯pfkc"g"Rcswkuvçq0""""

Jcrnqitwrq"T"0"Uwtikw"pc"ıukc"Pqtvg/Qekfgpvcn."pcu"guvgrgu"Gwtqcukâvkecu0""

"R"""O4291WV[4."O5281U3."U6."U:."U;"
ß"""""""R*"""/"
ß"""""""R1"""O395"
ß""""""ß"""""""R1*"""/"
ß""""""ß"""""""R1a"""UT[3754041UT[32:5304"
ß""""""ß"""""""ß"""""""R1a*"""/"
ß""""""ß"""""""ß"""""""R1a1"""O39."O3;:"
ß""""""ß"""""""ß""""""ß"""""""R1a1*"""/"
ß""""""ß"""""""ß""""""ß"""""""R1a1a"""M56 
ß""""""ß"""""""ß""""""ß"""""""R1a1b"""M157 
ß""""""ß"""""""ß""""""ß"""""""R1a1c"""O8604."O:9."O426"
ß""""""ß"""""""R1b"""O565"
ß""""""ß"""""""ß"""""""R1b*"""/"
ß""""""ß"""""""ß"""""""R1b1"""R47"
ß""""""ß"""""""ß""""""ß"""""""R1b1*"""/"
ß""""""ß"""""""ß""""""ß"""""""R1b1a"""M18 
ß""""""ß"""""""ß""""""ß"""""""R1b1b"""O95"
ß""""""ß"""""""ß""""""ß"""""""R1b1c"""O48;."U5."U32."U35."U39"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""R1b1c*"""/"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""R1b1c1"""M37 
ß""""""ß"""""""ß""""""ß"""""""ß"""""""R1b1c2"""M65 
ß""""""ß"""""""ß""""""ß"""""""ß"""""""R1b1c3"""M126 
ß""""""ß"""""""ß""""""ß"""""""ß"""""""R1b1c4"""O375"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""R1b1c5"""M160 
ß""""""ß"""""""ß""""""ß"""""""ß"""""""R1b1c6"""O3891UT[4849"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""R1b1c7"""O4441WUR;[-5858"
ß""""""ß"""""""ß""""""ß"""""""ß"""""""R1b1c8"""P66 
ß""""""ß"""""""ß""""""ß"""""""ß"""""""R1b1c9"""M405/S21/U106""
ß""""""ß"""""""ß""""""ß"""""""ß""""""ß"""""""R1b1c9*"""/"
ß""""""ß"""""""ß""""""ß"""""""ß""""""ß"""""""R1b1c9a"""F[U65;1N31U48""
ß""""""ß"""""""ß""""""ß"""""""ß""""""ß"""""""R1b1c9b"""O6891U4;1W3;:""
ß""""""ß"""""""ß""""""ß"""""""ß"""""""R1b1c10"""S28/U152""
ß""""""ß"""""""ß""""""ß"""""""ß"""""""R1b1c11"""S68""
ß""""""ß"""""""ß""""""ß"""""""R1b1d"""M335 
ß"""""""R2"""O346"

"T3c" /"Jcrnqitwrq"ocku" htgs°gpvg"pc"Gwtqrc"Qtkgpvcn." vgpfg"c" ugt"cuuqekcfq"ä"ewnvwtc"
Mwticp0" Fkokpwk" c" uwc" htgs°ípekc" fg" nguvg" rctc" qguvg0" Ockqtgu" eqpegpvtcèùgu" go"
cniwocu" rqrwncèùgu" guncxcu0" Fkuvtkdwîfqu"vcodêo" rgnc" ıukc" Egpvtcn" g" pq" Pqtvg" fc"
¯pfkc0" Jâ" c" oguoc" nkpjcigo" T3c3" pqu" Ejgequ" g" pqu" Mjqvqp" fc" Oqpiônkc." eqo"
xctkcèùgu"jkuvôtkecu"fg"egtec"fg"30722"cpqu0"T3c3"rqfg"vgt"ukfq"fkuvtkdwîfq"go"rqpvq"pc"
Gwtqrc"Qekfgpvcn"rgnqu"Xkmkpiu0""



T3d" /" Jcrnqitwrq" ocku" htgs°gpvg" pc" qtnc" Cvnãpvkec" fc" Gwtqrc" Qekfgpvcn0" Itcpfgu"
eqpegpvtcèùgu"pc"Rgpîpuwnc"Kdêtkec"g"pcu"Knjcu"Dtkvãpkecu."eqo"tgikùgu"eqo"cvê";2'"fg"
T3d" pc" uwc" rqrwncèçq"ocuewnkpc0"Fkokpwk" c" uwc" rtqrqtèçq" fg" qguvg" rctc" nguvg0"Vgtkc"
rcuucfq"c"ûnvkoc"incekcèçq"go"wo"tghûikq"pc"Rgpîpuwnc"Kdêtkec0""

T4"/"htgs°ípekcu"pc"ıukc"Egpvtcn."Ktç."Eâwecuq."¯pfkc0""

VKRQNQIKC"ENCUUKHKECVłTKC"FQU"JCRNQITWRQU"OKVQEQPFTKCKU"

Jcrnqitwrqu" okvqeqpftkcku"0" Q" rtkogktq" guvwfq" cpcnîvkeq" fq" igpqoc"
okvqeqpftkcn" jwocpq" hqk" rwdnkecfq" go" 3;:3" rgnc" Tgxkuvc" Pcvwtg38"0" Wo" rcftçq" fg"
tghgtípekc"fgpqokpcfq"fg"›Ecodtkfig"Tghgtgpeg"Ugswgpegfi"hqk"fghkpkfq"rgnq"itwrq"fg"
Htgfgtkem" Ucpigt" g" Cpfgtuqp0" Qu" itcpfgu" ncdqtcvôtkqu" fg" igpgcnqikc" igpêvkec" g" qu"
itcpfgu"rtqlgvqu"ekgpvîhkequ"wvknk|co"c"ugiwkpvg"encuukhkecèçq"fq"FPC"okvqeqpftkcn"go"
vgtoqu"fg"jcrnqitwrqu<"

›Gxc" Okvqeqpftkcnfi" ê" c" ocku" tgegpvg" cpvgrcuucfc" go" eqowo" fg" vqfc" jwocpkfcfg."
ecnewncfc"go"egtec"fg"3820222"okn"cpqu39"0"

N2c"⁄"Ö"gpeqpvtcfq"pc"ıhtkec"Ogtkfkqpcn"g"go"Oqècodkswg."cq"ncfq"fg"qwvtqu"uwditwrqu"eqoq"qu"N2f."
N2m" g" N2h"0" N3" ⁄" Gpeqpvtcfq" rtgfqokpcpvgogpvg" pc"ıhtkec" Qekfgpvcn" g" Egpvtcn0" N4" ⁄" Octecfqt" fc"
ıhtkec" Uwducctkcpc0" N5"⁄" Octecfqt" fc" ıhtkec" Uwducctkcpc." igtcnogpvg" cuuqekcfq" vcodêo" eqo" cu"
rqrwncèùgu"Dcpvwu0"N6.7.8.9"rgswgpc"htgs°ípekc"pc"ıhtkec0""""""
O"⁄""Guvg"jcrnqitwrq"rctvkw"fc"ıhtkec"rctc"q"Qtkgpvg"Oêfkq"g"Uwn"fc"ıukc"jâ"egtec"fg"920222"cpqu"
E\"⁄"Gwtqcukâvkeq""
E"⁄"Gpeqpvtcfq"pc"Ukdêtkc."ıukc"Qtkgpvcn0"Rtgugpèc"pcu"Coêtkecu."owkvcu"xg|gu"gpeqpvtcfq"pq"Dtcukn"go"
rqrwncèùgu"ejcttwcu3:0"""
\"" /" Gpeqpvtcfq" pc"ıukc" Qtkgpvcn."ıukc" Egpvtcn." Pqtvg" fc" Guecpfkpâxkc" g" pcu" rqrwncèùgu" fg" qtkigo"
Uccok0""
F"⁄"Gpeqpvtcfq"pcu"rqrwncèùgu"fq"Pqtqguvg"fc"ıukc"g"go"itwrqu"pcvkxqu"fc"Coêtkec"fq"Pqtvg0""
G"⁄"Gpeqpvtcfq"pq"Uwn"fc"ıukc"g"pc"Qegcpkc""
I"⁄"Gpeqpvtcfq"pc"ıukc"Qtkgpvcn"g"pc"Ukdêtkc""
S"⁄"Gpeqpvtcfq"pq"Rceîhkeq."Pqxc"Iwkpê."Rqnkpêukc"g"pc"Ogncpêukc"""
P"⁄"Rgswgpc"fkuvtkdwkèçq"Gwtqcukâvkec""
C"⁄""Itwrq" gpeqpvtcfq" pc"ıukc." Ukdêtkc" g" go" korqtvcpvgu" itwrqu"Cogtîpfkqu." fgpvtg" qu" swcku" egtvcu"
htgs°ípekcu" go" itwrqu" jkuvôtkequ" dtcukngktqu" eqoq" qu" Vwrk/Iwctcpk0" Ö" jcrnqitwrq" okvqeqpftkcn"
gpeqpvtcfq"pc"oûokc"rgtwcpc"Lwcpkvc"Kpec3;0"""
K"⁄"Gpeqpvtcfq"go"rgswgpcu"htgs°ípekcu"pq"Qtkgpvg"Oêfkq."Gwtqrc0""
U"⁄"Htgs°gpvg"pqu"Cdqtîigpgu"Cwuvtcnkcpqu0""
Y"/""Rgswgpc"fkuvtkdwkèçq"Gwtqcukâvkec0"""

"""""""""""""""""""""""""""""""""""""""""""""""""
38"U0"Cpfgtuqp"gv0"cn0."$Ugswgpeg"cpf"qticpk|cvkqp"qh"vjg"jwocp"okvqejqpftkcn"igpqog."Nature."Xqn0"4;2."
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3:"OCTTGTQ."C0"T0"="DQTVQNKPK."O0E0"0"GO"DWUEC"FG"IGPQOCU"FG"RQXQU"GZVKPVQU<"QU"
ICðEJQU1ICWEJQU" G" C" JGTCPÑC" EJCTTWCGO" DWUEC" FG" IGPQOCU" FG" RQXQU"
GZVKPVQU<" QU" ICðEJQU1ICWEJQU" G" C" JGTCPÑC" EJCTTWC0" Kp<" XKKK" Eqpitguuq" fc"
Cuuqekcèçq"Ncvkpqcogtkecpc"fg"Cpvtqrqnqikc"Dkqnôikec"*CNCD+."4226."Ectcecu."Xgpg|wgnc0"EF/"Cpcku"
fq"XKK"Eqpitguq"fc"CNCD0"Ectcecu"<"CNCD."42260"
3;Vcoo"G."Mkxkuknf"V."Tgkfnc"O."Ogvurcnw"O."Uokvj"FI."gv"cn"*4229+"Dgtkpikcp"Uvcpfuvknn"cpf"Urtgcf"qh"
Pcvkxg"Cogtkecp"Hqwpfgtu0"RNqU"QPG"4*;+<"g:4;0"fqk<32035931lqwtpcn0rqpg02222:4;0""
Cejknnk"C."Rgtgiq"WC."Dtcxk"EO."Eqdng"OF."Mqpi"SR."gv"cn0"*422:+"Vjg"Rj{nqigp{"qh"vjg"Hqwt"Rcp/
Cogtkecp"OvFPC"Jcrnqitqwru<"Kornkecvkqpu"hqt"Gxqnwvkqpct{"cpf"Fkugcug"Uvwfkgu0"RNqU"QPG"5*5+<"
g3986"fqk<32035931lqwtpcn0rqpg022239860""
Hciwpfgu."gv"cn0"Okvqejqpftkcn"rqrwncvkqp"igpqokeu"uwrrqtvu"c"ukping"rtg/Enqxku"qtkikp"ykvj"c"eqcuvcn"
tqwvg"hqt"vjg"rgqrnkpi"qh"vjg"Cogtkecu"Co0"L0"Jwo0"Igpgv0":4"*5+."7:5/7;4"*422:+0"
Oûokc"Lwcpkvc<"jvvr<11yyy0kuqii0qti1hcoqwufpc0jvo0"KUQII"



Z"⁄"Rgswgpc"fkuvtkdwkèçq"Gwtqcukâvkec"g"wo"tcoq"gurgeîhkeq"gpeqpvtcfq"pcu""Coêtkecu."q"Z4c0"
["⁄""Gpeqpvtcfq"pc"Ukdêtkc"Ogtkfkqpcn"g"pcu"rqrwncèùgu"Ckpwu"fq"Lcrçq0""
T"⁄"Gpeqpvtcfq"pc"¯pfkc0""
D"⁄"Gpeqpvtcfq"pc"ıukc"g"go"itwrqu"Cogtîpfkqu"pq"uwditwrq"D40"
H"⁄"Gpeqpvtcfq"pc"Ejkpc"g"pq"Lcrçq0""
Rtê/JX"⁄"Gpeqpvtcfq"pq"Qtkgpvg"Oêfkq."pc"Rgpîpuwnc"Ctâdkec"g"pc"Gwtqrc"go"rgswgpcu"htgs°ípekcu0""
JX"⁄"Gwtqrc""
J" ⁄" Rtkpekrcn" jcrnqitwrq" gpeqpvtcfq" pc" Gwtqrc." ocku" fg" 62'" fc" rqrwncèçq" gwtqrêkc." vcodêo"
gpeqpvtcfq"pq"Qtkgpvg"Oêfkq0"Ö"q"jcrtqitwrq"tgeqpuvkvwîfq"fc"Tckpjc"Octkc"Cpvqpkgvc420"Gpeqpvtc/ug"
uwdfkxkfkfq"go"ocku"fg"37"uwditwrqu."fg"J3"*ocku"fg"62'"fc"rqrwncèçq"kdêtkec+"cvê"J360"
X"⁄"Gpeqpvtcfq"go"rgswgpcu"htgs°ípekcu"pc"Rgpîpuwnc"Kdêtkec."go"itwrqu"dcuequ"g"pqu"itwrqu"uccok"fq"
Pqtvg"fc"Guecpfkpâxkc"g"Hkpnãpfkc."""
Rtê/LV"⁄""Gpeqpvtcfq"pq"Qtkgpvg"Oêfkq"
LV"0"L"/""Gpeqpvtcfq"go"egtec"fg"32'fc"rqrwncèçq"fq"Qtkgpvg"Oêfkq"g"fc"Gwtqrc"0"V"⁄"Gpeqpvtcfq"pc"
Cpcvônkc."pqu"Wtcku"g"pq"Dânvkeq0"FPC"okvqeqpftkcn"tgeqpuvkvwîfq"fq"E|ct"Pkeqncw430""
R"⁄"Gpeqpvtcfq"pq"Rceîhkeq"fq"Uwn"g"pc"Rqnkpêukc""
WM"/""
W"⁄"Gpeqpvtcfq"go"rqrwncèùgu"eqpukfgtcfcu"cpvkicu"pq"Qtkgpvg"Oêfkq"g"pc"Gwtqrc0"FPC"okvqeqpftkcn"
fqu"tgocpguegpvgu"guswgngvcku"fg"Ejgffct"Ocp."fcvcfq"W7c."oqtvq"jâ"egtec"fg"9"okn"C0E440""Uwditwrqu"
fg"W3"cvê"W:0"

"GUVTWVWTC"IGPÖVKEC"FQU"JCRNQITWRQU"DTCUKNGKTQU"""

Qu" ncdqtcvôtkqu" qhgtgego" fkhgtgpvgu" rguswkucu" tgncekqpcfcu" cqu" kpvgtguugu" fqu"
rguswkucfqtgu" fcu" ekípekcu" jwocpcu0" C" igpgcnqikc" igpêvkec" ê" woc" ogvqfqnqikc" fg"
rguswkuc" g" woc" hqpvg" fg" kpxguvkicèçq" rctc" qu" fkhgtgpvgu" kpvgtguugu" g" qdlgvkxqu" fg"
rguswkucu" rqrwncekqpcku" g" fgoqitâhkecu0" C" igpgcnqikc" igpêvkec" ê" woc" fcu" ocku"
kpqxcfqtcu"hqpvgu"fg"rguswkuc"rctc"qu"guvwfqu"rqrwncekqpcku"g"fgoqitâhkequ0"

C"rqrwncèçq"dtcukngktc"vgo"ukfq"guvwfcfc"go"rguswkucu"rkqpgktcu"tgncekqpcfcu"ä"
igpêvkec0"Wo"fqu"rtkpekrcku"rguswkucfqtgu"ê"q"igpgvkekuvc"Uêtikq"Rgpc"fc"WHOI."cwvqt"
fg" xâtkqu" ctvkiqu" g" qticpk|cfqt" fq" nkxtq" $Jqoq" Dtcuknku0" Curgevqu" Igpêvkequ."
Nkpi°îuvkequ."Jkuvôtkequ"g"Uqekqcpvtqrqnôikequ"fc"Hqtocèçq"fq"Rqxq"Dtcukngktq$0"

Cu" rguswkucu" guvçq" cxcpècpfq" go" vgtoqu" fg" pqxcu" fgueqdgtvcu" fg" UPRu" g" fg"
ocku"octecfqtgu"F[U"*FPC"[/ejtqoquqog"Ugiogpv+0""

Wo" vgzvq" dtcukngktq" rkqpgktq45" fg" cpânkug" igpêvkec." fq" cpq" fg" 4222." tgxgnqw" q"
ugiwkpvg<"

›Gpvtg" qu" jqogpu" pçq" jqwxg" itcpfg" uwtrtguc0" Pcfc" ogpqu" fq" swg" ;:'" fqu" jcrnôvkrqu"
gpeqpvtcfqu"rqt"Uêtikq"Rgpc"g"ugwu"eqncdqtcfqtgu"*Fgpkug"Ectxcnjq/Uknxc."Lwnkcpc"Cnxgu/Uknxc."
Xãpkc" Rtcfq" g" Hcdtîekq" Ucpvqu+" uçq" cvtkdwîxgku" c" woc" qtkigo" gwtqrêkc." rctvkewnctogpvg" c"
rqtvwiwgugu"*swg"rquuwgo"woc"hkukqpqokc"igpêvkec"rtôrtkc"rqt"eqpvc"fc" kphnwípekc"oqwtc."qw"
pqtvg/chtkecpc+0" C" eqorctcèçq" hqk" guvcdgngekfc" eqo" cwzînkq" fg" woc" coquvtc" fg" ;5" jqogpu"
rqtvwiwgugu."hqtpgekfc"rgnq"igpgvkekuvc"Lqtig"Tqejc."fc"Wpkxgtukfcfg"fq"Rqtvq0"Qu"qwvtqu"4'"fg"
cpeguvtcku"["xkgtco"fg"itwrqu"chtkecpqu."xgtkhkeqw"c"gswkrg"fc"WHOI0"Fkipq"fg"pqvc"ê"swg"qu"
igpgvkekuvcu"gpeqpvtctco"|gtq"fg"nkpjcigpu"cogtîpfkcu"rcvgtpcu"pq"ucpiwg"fqu"dtcpequ"fg"jqlg0"

"""""""""""""""""""""""""""""""""""""""""""""""""
42"jvvr<11yyy0kuqii0qti1hcoqwufpc0jvo0"KUQII"
43"jvvr<11yyy0kuqii0qti1hcoqwufpc0jvo0"KUQII"
44"jvvr<11yyy0kuqii0qti1hcoqwufpc0jvo0"KUQII"
45"Cnxgu/Uknxc."L0."Ucpvqu."O0U0."Iwkoctçgu."R0G0O0."Hgttgktc."C0E0U0."Dcpfgnv."J0/L0."Rgpc."U0F0L0."Rtcfq."
X0H0."Ucpvqu."H0T0"*4222+"Vjg"cpeguvt{"qh"Dtc|knkcp"ovFPC"nkpgcigu0"American Journal of Human  
Genetics, 67<"666/683.4+0"Rgpc."U0F0R0."Ectxcnjq/Uknxc."Cnxgu/Uknxc."L0."Rtcfq."X0H0."Ucpvqu."H0T0"*4222+"
Tgvtcvq"Oqngewnct"fq"Dtcukn0"Ciência Hoje27 (159):38/470"



Qw"uglc."fq"rqpvq"fg"xkuvc"igpêvkeq"g"guvcvîuvkeq."dtcukngktqu"fq"ugzq"ocuewnkpq"xkxqu"pçq" vío"
cpeguvtcku"îpfkqu"fq"oguoq"ugzq0"Dgo"fkhgtgpvg"ê"q"rcpqtcoc"fc"igpgcnqikc"eqnqpkcn"qhgtgekfq"
rgncu"nkpjcigpu"ocvgtpcu."qw"uglc."rgnqu"rqnkoqthkuoqu"fq"ovFPC0"Pguug"ecuq."c"fkuvtkdwkèçq"ê"
dgo"ocku"wpkhqtog<"5;'"fg"eqpvtkdwkèçq"gwtqrêkc."55'"fg"kpfîigpc"g"4:'"fg"chtkecpcufi460"
"
C" guvtwvwtc" fc" fkuvtkdwkèçq" fq" etqoquuqoq" [" FPC" rqtvwiwíu" rqt" jcrnqitwrqu" ê"
cpcnkucfc"go"fwcu"coquvtcu"fkhgtgpvgu47"<"
"
Tkvc"Iqpècnxgu"gv"cn0" Rtqlgevq"fq"FPC"fg"Rqtvwicn"octèq"422:"
Vqvcn"fg"kpfkxîfwqu"vguvcfqu"?"775" Vqvcn"fg"kpfkxîfwqu"vguvcfqu?";8"
C"*O;3+"⁄"5"⁄"2.7'" C"⁄"3"⁄"3.26'"
E"*O438+"⁄"4"⁄"2.5'" "
G3"*O55+"⁄"7"⁄"2.;'" G3"⁄"3"⁄"3.26'"
G5c"*O4+"⁄"3"⁄"2.3:'" "
G5d,"*O57+"/":"⁄"3.66'" "
G5d3"*O9:+"⁄"48"⁄"6.9'" "
G5d4"*O:3+"⁄"52"⁄"7.6'" "
G5d5"*O345+"⁄"6"⁄"2.9'" "
G5d5c"*O345+"⁄"7"⁄"2.;'" "
G5d"*vqfqu"cekoc+""/"95"⁄"35.4'" G5d"⁄"35"⁄"35.76'"
H,"*O:;+"/"4"⁄"2.5'" "
I"*O423+"⁄"56"⁄"8.3'" I"⁄"7"⁄"7.24'"
K"*O392+"⁄"58"⁄"8.7'" K"⁄"8"⁄"8.47'"
L,"*O526+"/"3"⁄"2.3:'" "
L3"*O489+"⁄"38"⁄"4.:;'" L3"⁄"7"⁄"7.24'"
L4"*O394+"⁄"55"/""7.;8'" "
L4h"*O89+"⁄"37"⁄"4.9'" "
L4"*vqfqu"cekoc+"⁄":.8'" L4"⁄"33"⁄"33.67'"
M4"*O92+"/"8"⁄"3.2:'" M4"⁄"4"⁄"4.2:'"
N"*O83+"⁄"4"⁄"2.5'" N"⁄"3"⁄"3.26'"
P5"*Vcv+"⁄"5"⁄"2.7'" "
S"*R58+"⁄"3"⁄"2.3:'" "
T3,"*O395+"/"9"⁄"3.4'" "
T3c""*UT["3754+"⁄"9"⁄"3.4'" T3c"⁄"5"⁄""5.34'"
T3d5"*O48;+"⁄"526"⁄"76.;9'" T3d"⁄"6:"⁄"72'""
T3d5h"*UT[4849+"⁄"4"⁄"2.5'" "
"

Uêtikq"Rgpc."q"rkqpgktq"fc"igpgcnqikc"igpêvkec"dtcukngktc."fgenctqw"swg"q"Dtcukn"ê"
q"tghûikq"fc"ocuewnkpkfcfg"rqtvwiwguc"rqtswg"gng"ecnewnqw"c"rtgugpèc"fg":"xg|gu"ocku"
etqoquuqoqu" [" FPC" rqtvwiwgugu" pq" Dtcukn" fq" swg" go" Rqtvwicn0" Egtvcogpvg" swg" q"
Dtcukn"uô"rqfg"ugt"eqpswkuvcfq."eqnqpk|cfq"g"fghgpfkfq"crôu"iwgttcu"g"fguchkqu."eqo"c"
eqpvtkdwkèçq"Cogtîpfkc"g"Chtkecpc."tgurqpuâxgku"rgnc"etkcèçq"fq"ûnvkoq"›Rcîu"Ikicpvgfi"
fq" Rncpgvc." gurgekcnogpvg" pq" ovFPC." fkuvtkdwîfq" swcug" go" wo" vgtèq" cogtîpfkq."
gwtqrgw"g"chtkecpq480"

Ciqtc"ê"pgeguuâtkq"fgugpxqnxgt"g"crtqhwpfct"qu"guvwfqu"fg"uwditwrqu"go"vgtoqu"
fg"UPR‚u"g"ocku"octecfqtgu0"C"hcug"kpkekcn"fcu"fgueqdgtvcu"guvâ"eqpenwîfc0"

"""""""""""""""""""""""""""""""""""""""""""""""""
46"Hqnjc"fg"Uçq"Rcwnq0"Hqnjc"Ekípekc0"Uçq"Rcwnq."fqokpiq."48"fg"octèq"fg"4222""
47"[/ejtqoquqog"Nkpgcigu"htqo"Rqtvwicn."Ocfgktc"cpf"Ceqtgu"Tgeqtf"Gngogpvu"qh"Ugrjctfko"
cpf"Dgtdgt"Cpeguvt{"Tkvc"Iqpècnxgu" gv" cn0"Annals of Human Genetics."Xqn0" 8;."Pq0" 60" *Lwn{"
4227+."rr0"665/6760""
Rtqlgevq"FPC"fg"Rqtvwicn""jvvr<11yyy0qwthcokn{qtkikpu0eqo1rqtvwicn1fpc0jvo"
48"Tgvtcvq"Oqngewnct"fq"Dtcukn"jvvr<11ekgpekcjqlg0wqn0eqo0dt1xkgy1547"
jvvr<11yyy0hcokn{vtggfpc0eqo1rwdnke1Dtcukn1"



Pq"eqplwpvq"rqtvwiwíu"jâ"fqku"rgswgpqu"itwrqu"owkvq"ewtkququ"g"gzvtgocogpvg"
qtkikpcku"pq"egpâtkq"fc"Gwtqrc"Qekfgpvcn"

Wo"ê"q"["FPC"L3d"O587-"g"swg"gw"rquukxgnogpvg"q"kfgpvkhkeq"eqo"c"okitcèçq"
fg"itwrqu"Cncpqu."ceqorcpjcpfq"qu"Uwgxqu."pq"Pqtvg"fg"Rqtvwicn0"Guvg"pq"oqxkogpvq"
fgoqitâhkeq."pq"uêewnq"7."hqtoqw"q"Tgkpq"Uwgxq."q"Guvcfq"rtgewtuqt"fg"Rqtvwicn0"L3d"
hqk" fgueqdgtvq" pc" Cpcvônkc" Qtkgpvcn" g" pc" Igôtikc" crgpcu." cpvgu" fg" ugt" fgvgevcfq" go"
Rqtvwicn490"Qwvtq"itwrq"gurgeîhkeq"ê"q"["FPC"G3"O355-"g"swg"rqfg"ugt"owkvq"cpvkiq"
pc"Rgpîpuwnc" Kdêtkec."qw" ugt" kfgpvkhkecfq"jkuvqtkecogpvg"eqo"qu"Cnoqtâxkfcu"go"uwcu"
kpxcuùgu" pq" uêewnq" 330" C" Rgpîpuwnc" Kdêtkec" g" tgikùgu" fq" Ocnk" g" Ugpgicn" guvkxgtco"
xkpewncfcu" pguugu" oqxkogpvqu" g" pq" fgunqecogpvq" fg" rguuqcu" gpvtg" cu" fwcu" tgikùgu0"
Hqtco" gpeqpvtcfqu" jcrnqitwrqu" gwtqrgwu" go"itwrqu" chtkecpqu" eqoq" qu" Hwncu." vcnxg|"
ownjgtgu" kdêtkecu" vtc|kfcu"pcu"qpfcu"Cnoqtâxkfcu"qw"Cnoqâfcu0"Guvcu" kpxcuùgu"hqtco"
wo"hcvqt"hwpfcogpvcn"pq"pcuekogpvq"fq"Guvcfq"Rqtvwiwíu0"G3"ê"gpeqpvtcfq"go"ockqtgu"
htgs°ípekcu"pq"Ocnk"g"ê"owkvq"tctq"pc"Gwtqrc"Qekfgpvcn0"

Ö"rtgekuq"rguswkuct"owkvq"ocku"q"itcpfg"itwrq"fqu"T3d"rqtvwiwgugu."ckpfc"pçq"
gzcokpcfq" g" kpxguvkicfq" cfgswcfcogpvg" go" ugwu" uwditwrqu" g" UPRu" fkurqpîxgku" pq"
ogtecfq0" Fkhgtgpvgu" ecocfcu" gvpqjkuvôtkecu" rqfgo" crctgegt" fgpvtq" fqu" T3d" fg"
Rqtvwicn0"Hcnvco"vguvgu"#""

Qwvtq" guvwfq" uqdtg" qu" pgitqu" dtcukngktqu4:." tgcnk|cfq" go" Uçq" Rcwnq" eqo" 342"
kpfkxîfwqu." tgxgnqw" swg" 64.7'" fgngu" eqo" qtkigo" c" lwucpvg" fq" H,." nqiq" fg" qtkigo"
Gwtqcukâvkec" g" crgpcu" 3.5'" eqo" q" S5." qtkigo" Cogtîpfkc0" Lâ" cu" nkpjcigpu"
okvqeqpftkcku." *nkpjcigpu" ocvgtpcu+" fqu" 342" kpfkxîfwqu" pgitqu." uçq" swcug"
oclqtkvctkcogpvg" chtkecpcu." jqwxg" crgpcu" 36" nkpjcigpu" okvqeqpftkcku" fg" qtkigo"
Cogtîpfkc." 5" fg" qtkigo" Gwtqcukcpc" g" woc" fg" qtkigo" pqtvg/chtkecpc" *qw" kdêtkec."
gwtqcukcpc"vcodêo+0""

Q"Rtqlgvq"Dtcukn"fc"HVFPC4;"lâ"wnvtcrcuuqw"c"egpvgpc"fg"rctvkekrcpvgu."guvcoqu"
eqo"328"kpuetkvqu."g"ewtkqucogpvg"qu"pquuqu"fcfqu"rtcvkecogpvg"eqphktoco"qu"oguoqu"
xcnqtgu" guvcvîuvkequ" kphgtkfqu" pq" guvwfq" fg" Rgpc." jâ" qkvq" cpqu" cvtâu" #" Q" rûdnkeq" fq"
Rtqlgvq" Dtcukn." vcn" eqoq" cniwpu" fcfqu" kpkekcku" fq" guvwfq" fg" Rgpc" rctc" qu" ›dtcpequ"
dtcukngktqufi."ê"woc"coquvtcigo"eqo"owkvcu"rguuqcu"fg"encuug"oêfkc"g"cnvc0""

DCUGU"FG"FCFQU"

C" dcug" fg" fcfqu" igpêvkeq/igpgcnôikequ" fc" Hcokn{" Vtgg" FPC" *HVFPC+" ê" c"
ockqt" cvwcnogpvg" gzkuvgpvg" pq"owpfq0" Cvwcnk|cfc" fkctkcogpvg." eqpvcxc" pq" fkc" 45" fg"
octèq"fg"422:"eqo"3430432"tgikuvtqu"fg"["FPC"*fqu"swcku"4906:6"eqo"34"octecfqtgu."
620964" eqo" 47" octecfqtgu." 5:0;66" eqo" 59" octecfqtgu+" ." 85839" tgikuvtqu" fg" FPC"
okvqeqpftkcn.""6934"Rtqlgvqu"fg"Uqdtgpqogu"g"9606:7"Uqdtgpqogu520"Guvc"kogpuc"dcug"
fg" fcfqu" rquukdknkvc" eqorctcèùgu" kpvgtpcekqpcku" tgncekqpcfcu" cqu" oqxkogpvqu"
rqrwncekqpcku"rtê/jkuvôtkequ"g"jkuvôtkequ0""

C"dcug"fg"fcfqu"fc"Uqtgpuqp"Oqngewnct"Igpgvke"Hqwpfcvkqp"*UOIH+"eqpvcxc"pq"
fkc" 45" fg" octèq" fg" 422:" eqo" tgikuvtqu" fg" [" FPC" fg" 34:" rcîugu." fqu" swcku" 833"
tgikuvtqu" dtcukngktqu530" Ö" wo" tgikuvtq" fg" ocku" fg" 62" octecfqtgu" fg" F[U" *FPC" ["

"""""""""""""""""""""""""""""""""""""""""""""""""
49"jvvr<11l3do5870dnqiurqv0eqo1"
4:"Vjg"Rj{nqigqitcrj{"qh"Chtkecp"Dtc|knkcpu"
jvvr<11ncdqtcvqtkqigpg0kphq1Ekgpvkhkequ1Chtkecpadtc|knkcpu0rfh""
4;"jvvr<11yyy0hcokn{vtggfpc0eqo1rwdnke1Dtcukn1"
52"jvvr<11yyy0hcokn{vtggfpc0eqo1fghcwnv0curz"Ceguucfc"pq"fkc"45"fg"octèq"fg"422:0"
53"jvvr<11yyy0uoih0qti1{ejtqoquqog1fgoqitcrjkeu0lurz"



Ugiogpv+."q"swg"qhgtgeg"kpvgtguucpvg"dcug"fg"fcfqu"rctc"hkpu"eqorctcvkxqu"g"guvcvîuvkequ"
fqu"jcrnôvkrqu"dtcukngktqu"g"kpvgtpcekqpcku0"C"dcug"fg"tgikuvtqu"fg"FPC"okvqeqpftkcn"fc"
UOIH"*ugiogpvqu"JXT3"g"JXT4+"eqpvcxc"pq"fkc"45"fg"octèq"fg"422:"eqo"tgikuvtqu"
fg"366"fkhgtgpvgu"rcîugu"g"eqo"34;6"tgikuvtqu"dtcukngktqu"fg"FPC"okvqeqpftkcn540"

Q"[JTF"ê"qwvtc"dcug"rûdnkec"fg"kphqtocèùgu"uqdtg"jcrnôvkrqu"g"octecfqtgu"fq"
["FPC"fkurqpîxgn"pc"kpvgtpgv0"Ckpfc"swg"uglc"ogpqt"swg"cu"cpvgtkqtgu."qhgtgeg"cpânkug"
fg"fg|"octecfqtgu"F[U0"Go"45"fg"octèq"fg"422:"qhgtgekc"760:85"jcrnôvkrqu"go"699"
rqrwncèùgu"ugngekqpcfcu"go"fkhgtgpvgu"dcugu"igqitâhkecu"g"êvpkecu."kpenwukxg"rqrwncèùgu"
dtcukngktcu550"

Cu"dcugu"fg"fcfqu"lâ"qhgtgego"egtvc"crtqzkocèçq"fc"coquvtcigo"guvcvîuvkec"fc"
rqrwncèçq"fg"jcrnqitwrqu"g"fg"jcrnôvkrqu"gzkuvgpvgu"pc"rqrwncèçq"dtcukngktc0"Q"Rtqlgvq"
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