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tfitti{{n~;:i:~r (hj~ 1ntCr~}{lti::)~):?.1'.Sf::Rn:!~ifl~; l\i:iibf;-;dtf ~-...-jn. n~)t ht s(,·{~·~~J~:ch1t•~id, 

Tft~is ,~ph-1:k~ff fa._-»!1Ptf.wkk:;;l ~-fa()V>;:;_. ,;~·~>i:i:sj,kre,ito b~: ~s·;~:rJi1{:>f <3p:k~:k~~i ~ifJf~~:T}?l~A ... frn~ ~<ppht~~m(.t:~·ii>.Vit.<::1;! t::;~uhn<i.tt:·.~ HtlPHA 
::t ,,.,~dtt£•t}.re.g:tfy J.<:,g.d.hs::!< ·whf.f\'..:_af:ti~r:up.rfot::~,'.- 'i,·•/W·}_ -~n}t;m.1mt'sBti::~l•tJt:;iJ~. ~hi:~ -.:'.:<r~•:iE~;j\Jn ;:.rf3 w~)H!hs. ff):J-1:.t.t th•.:~·iJ:ti!t' {,1fm;idh{g rdF:c.~in 
P{?flfS/~./120 (:•.r. hi:fotc f.ht~_ >.:J<ph·:1ti"){:, ::_)f21 tn•:.i:)1.th~ fa:.:_:.n1.tht p•it•t.ity·· ditt\ :•,i•ihk~h::;:·v{~f (~:<pfr-:;'S J~~tt~L 

f(}.~' ihrtht:;r nptfrm~:-- s~·a~ Ff}n;J .PC fh~,./~.• L-:U; 
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\VRn'T.KN OfiNUlN {W T!lli'. 
tN·n~.llNA'nONAL sgA.RCHlNC AllTHORn·r 

l

l Jnt~rn~tfomt! i:pplk3ikn h\,. 

PCT}l:JSZO·J4lt:tif;~]f3 

3, \:S/.tth:f(:_g2.:r<l l{> ~n.y nude~~lhh-:·:.~-n-d/i':•r ){m:hh) ~Ht~-d SkJ~lt.t~rt::.>e :<.;ii'.Stl{,::;ed in -~he in\.en1ith~nfti .f!pplk::~tbrs~_tb:is ~;pin.i.<)JJ. :h;;~s h~~t';n 
,~:-.;;.~hlhh~:·d <>n Vi:i:'. hit~:·fs ,~f ~ S{:'{tt..;_~~;<.:~:: Ji?.tiH~ fifo~~ t•r t~u:~~~:J~i::aiL 
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WHttTEN QflNJON.Oc!/Tr/X 
H>i'ftllN.ATlONAL Sf:A.!R.'H!'IW,• ACTHO:RJTY 

Rt?;,Hs~e~1:~:~~s j:~:nh~nt 1sntl~11'1~-id~~·4Jl~t):~ l(~~)(i):wf~h.. ~~ff~i·n~· t:~: • s:B.n··~l.(,;•~ .h~te:1,ti~~~: .~ftP:nr h~d <~~trial 2pptk~M"!i~)':; 
'.tit»th·HlS: :and:~>;p.h1n~:li.l'n·K"~u·ppt}rfr!}_g.~tu.'Jl-:..;~:~it\ntt~ut 

N .. :, .. 

i-;?i 
---------------················~~--~~~--~~,~--............................ , 

·······································----~ 

Ct~hn~:-i. ~t ~i .e~ ~\ ~!tid ·f S--1~) ~i::Ck \i~ h~~~i'lt{~··~=- -~~{:~p ~J~1d◊r -J':(:/f l.~-~--tt:ik~::~!(a} ~1~=--ajfr;:l~·!hvK~:~· 1}V~:{" ~~kx.:~-~~\::i:S:(it ~jf-(ht:::tf~~l.tt~~(s:.i~~~~fWf.~::} 
irf.\•l~~v i.;:f ~{$)'::x~; (h~~r::)at~~,r t .. ~~~Yi~ft}.-

_R~_g;»-xiiJ;~i G~·:ini t -: i~k~~~ft~t-~r~.uJ}:~{.:k~l-~R-.:t~~~~HR1'-.i k1r ,:.~t~~~1ln,~ ::.., cllJf.ifk~~J;~-3 t:~qi~~$~n~ n~~<l. f:<.1n1 2-p~>}'i-l:~1~:.on ·•.:1lf~>m.f~~: ~::q1;.t::f~~:~;lg ~t::ad::; 
f:n-~rm)l-~ t~nllw..":~irrwnt~:-!: tb{-~ ~1s~J:E~b1lag st~p ·thrtb:1r ~:.\1t:!pt;"S::;'}$-fi"3-:.<:1m)·in~ mote ~tmn ::gff: s~q:.u:~ndnt~ m~~~3 ·:~l.)ff~!).l:i.")~~-t~· th~;_ s:..~~rR~ h•JH t<~}1S< 
P~K~~' ff),)-.:H~}; ~--Se~t~~~idN~: f)1::;~~fJ:~«n. tif~::t atrk:fJ 'f.i: .n i'J:'l :~t -~ih~~1:(~_ ~;;~g~ff~t~dik! ;:>~:::~t:n~~*5.(::.5!~ t)r $h~1~1\tafWiXS$!y; :~~:~ ~i -pi:OfKik~tf~{tU::<f 1~t~~::'::t 
n~~~t:k:_ ;.:::<:~i.- t::~~4::'K~>->~f:-~ hr:\.•ing: th~.;:- ~~srn~j-~~i::~~Hi>n::.::~: -:-':~ ... =-1 .. !tKW?J: -~n~stfo.Jd~~ ,~~1~,-:{]bt.:~ h~~~n <.:-:..~;~ l~<.:: .~<.~~;,,~~r1!~~f:~".!H~1lft'::s:~rr~i:~d {}:_:t ~: ~)}U!Hpk,:~: 

~~;:::t:~;/;-;;~:,!::;t::::~:i,~f}v~:::;,~~L~t;::::~lr::i::~1rsN,~t-:EG;;ii:i~-:~~~;:::J1t~::tr:~w~1~:,~;l;:,1:~:-::'.~t~:-1,;::.:::1~~:;)t1t::r:"3i,,,; 
~~mtJ()(ifrt':~~r~:t~ f!1l::!ud~_{1~1pu~~~~~s ◊t"t)~X)()~~lc DN/\ '·,~~;3~ri1<M~~\ ·Pt~{:B.: .: f~)~)$f3J;, .. ,~~:~rf:~n: fo'=~:_,:f~l:;:{JJ??(_~~:-t~f~fj~-:f:s: .:{iH) :(~~ ki~~~-:tifi?f:_~it~ :: (in 
$<.~rr::e.~.<_)cr~b,c_>tii([i~r:~~~:th;;~: <~S:'.>Hmt<!i:)~l SR~:x turth~r-~~>n·>p?s~-:~Jj~~n~f:!\l;~~- f~_,~;'.~f :tf?~t! ~if!~~ S<.~q,:~~!~~=th1 t~:t~? -~~~~:11p·dsir;:1 ~r~~· $_~}:1:l:'.~· ~)()m :~~1s:: 
~¾~f~j. {t)04~1:1: ::} $.yl}W·•»J; ;l~f.:;Jfr-:w:nt::-: .. ,.th~!-,.h:)St t~.n-(:::.1n'.pJi~~:,s.f1k)~~:~i::.:·d~t_ifaiest .P;;1:'"',1, Jl?Ut).•H;: Wtf$~~m-~r:::.>i.~ding: k; .~~H; :ns.{:x►;), ;:5f~l!fa.~;:1:;k~r~1 
'A~l:;d~~:iiJ1t,::-,iit~~-:ri ,:i~_nt~:~)~~k~}~:'.:id ~~~u~n(:~ :U~;3( \,,~~t~~;l~J;s• i\~ni~i'1l)) : b;;)si$t: ;:1ficl ·~$\ :;s~~:·3 -it~.kii:~:.1t:°f~:/ ,:Ji.:r:,:k~:ixfo-·::if~q:1$;:"'~~)tq5;l' t~~~~!i~·~ . P~;:'.~~~ 

i:~;/l:~~!ii:::~i~::t;;,!~J\~,:;JJj;~:~rt~:b; ~I1~A;!;.<;J~:1~;~11;g;t;1t1l::~~;:;!~~%t/~~~~:;;;~~(~:i:tI\ti; l;~~i:~~);1)~~~ 1
;;;),j~;-;i~, 

1~} t~~t~~t~~~--:~? <~ ~~~)P~J1i~t~_::Jtj i1f,?~~1-t~~~:~?:k~; ~-f:&t1~ ~n.>::) ~~m~"'Xi~ij~l ~~t~~~r)!~~r.~r;ift:t~~ic ~ff}<-i fr~'l~~~~~~;~t -~:nm~~1 :~~?i~§,:~s __ ff~:.:~-~).)[:~~:-/jtf~~,~~t t~t:~)&t 
f>NA~ ::~c..~::1r_:.(:-r::-•·~sf~j ~;9,;:1h:":~~ _k_1 .. ~1t;i)~? ~:-f}fi~i~1 _ ~:.:i::::!t~k~ ~~·Jct) F~--..~ .. ti .. f0i:£i1J;._S:k1p$ ~~J:;l~@=1~~-~~'!.~~~-h;~: ~~1~tk:fc: .~>~xJ r-:cR ~::~s-;{;fy: . .. _ .. J~~-:d s~~,~~~~~~ 

Gr::,~::;.~;~;1;,t~~~~.~;~:;;~1:1!·:::::;:t\~;~~~t ~~i~::~-;~;,t;2t::it!Sti;!1:~;~r:t:,:~~~ :~~~~:~~;~&~'/;:;:~i:1t11.~~J;;~'th1'11
!~t,,,I 

~i\:.:c..~:.~r~~~f;~1 ~-~-:.:tp n:tm~r -~~?H;(,.q~1~1~ -:_9_~~ttfW:R:;:1 tf~-q::~~ 5iH5n fJ.q-:.,, .~i{ :{1\!l;:l~,~fr:;fJ F~~i)-:.:o::r1;Jds~'r.J :~ ~1· ~mm~ h:ost t~J~~~- r">Jt3; _ _{0~46}. k~ s~;nt~! 
~ln~h~xfo~n~~r,:-:~, H~~ }~x~t f;>gJ:<)r::~~~\ses--n~-~•~ rn .. ?d~~i~Ud~~~\-}~t~f;J .. -GJOi~-4}; ·whm~-:in ::1~<x~rdir~g. to lh'J itk~:t&nt -,-tp~~fr:«tk·H\ __ :>~n.:d~snt:t~;_~~- ~~!~~- k~-~ 
rjHd~:lt_;~-./0 ·sB~lu~n<.:~~ tt1{;tJ~◊:}1p:ri:se:S ?t~~~~~o:-:1 t~1s<:~.s ~n~ ~-- i~t:00 ~◊ fr.frirtUY d{J{.1Ht-:~k: s.;~qt:~3n!~!t~~i r~:~:ti~~ .. ?;:{~~-:j~~q~Kt. ~~ ~~fr1(:~~~G~f1§~ ~~<1~~ 
f:f)':} .t"}~ c,{r:-~~d cul ·;;.m· '.3}~~::1;1:« t::~n)~t :"1Uci~~~c::1dct:·tn:;":>~:::~~~~:~6 -~;r t>l:-::~tilk-t:n.~~ou:::::y .;.m·a p-;_?~~i~,fa;l1 _l.~t·iBr~'.~t ~~t:\.1i::k~·,ldi:~ · m:◊k~,~~:~~; ~~:·:.1~.-:t:~1-tn~1 

tt:;:~;,~t~~r;7tt;·~;::;t}~}!~!:i'::::;-:?it;::r.:'-tt;;1::~~~\:;:~::;.;;~~•t~t;t~;i;~!i~,,.i11tr:';]~:t/1\:;1;;(:i:::1::;;;1~:ir;~;~_:{;;,tt:i~;t::r:,,?,.,ii 
pd~n&r.bin:..fHt~:: ~}lt~;:Bf? __ :Sr~· ;r-:~~~$x:~~n Bht~:. 
}i()~":-··evm~::My~~r:$: i~ .fn ·.:::~Fsf:~ki ot:;1d«pt◊f f,.":i;1,)~ P-:~.--i ~·f:f:f:t:l1~~ -t;~:~: pw·aur:::,; .. ~f~ ~~r~i:1 'tf=-~~th~~~·a).·.ttti~t::\:;..::1n ~d~-1,t;,~Y-;.fr:t<f t:i: s· t)n~i <)f ,{;~er; ~t~t~:~i:\: 
~~~t"t ¥::h(::l'~)jn,tt_~>-\:~~~~-~~:t~~ri;z~rr~p~i~--:~~s.-·{l) m) .l;id~~fj~ ffr~rN~/ :§Andi~)~J:~!:!J~~\)U. (~~ ·:rnJ~xi~1rJ ~ii¢:{/~rf:;;:ct~)Pk~r l~l(~~\, '_.(fr1f~·=-:?:~d_ ~~Ji ::~'th~-:··~1: 
~~~-J~::r:1tor) ~:-:::· ::~F~k~,;_ ttiJts~_ f:.' _t:r1~t Pct~ JVhl~1rs h~v.~ ;~•t;t: .1::l!ls ;>---;~0 ·::1-t} th::}t {;~>:?~n:j thi~::1~):1~);h <)t th,~ ;~'(-..:}uiJ; ::~:f:d~)i~::- f~)nt~~in :~;s:-b~H:~)di~~g 

t~Jir~;~~t::;1:;1::;;f:~;;~,::;:~;,t2:~::it;1xt:'r,;=~t>:fi~t; .: ,,;;}t::)i:t;\i{1:tt;~:1s!';,~;;:~~~:!::ti~~c1in:·k, ii,,• •-~;,, t,,r,t "PPl!\,~l(;,,,),. 'Ai, ~~,-,.,'.~i,~ 

:~:\~,tO:!~~ ~~-:v,~ t*~'~f~· :3~)~':t?!~:~l-:•:l_;.~~:~Ji_~n,ijn~;_y_~~m -tn ·ihl~. ~~t ~1~ lt~~ :Hf:'.~1 "t)t n~:.~_.:r~)~-~~):\t:i~ _to. ~~~;.,;.i:r>~ m~1 i"!}~!~~~~ti t~f s~j-~i:':~~~~~ t;.1 irmh.:ti~ ~~}­
t:~;~~~~1~}-~n ~ti~}-l:;~~ V~l_~i ~? .~!Ki_{>fi~~w:·ln~ic!~~!~ ;;;il'.~~d:- )Vfl~f'=~n :Hl,i l~:·_fiif~·r,r C':l~~l~Pl~$<~s:: t~ Jj f~ ::)d(-1~h;.~~ p;Jm~;f bf:xiic~r;·~ l~~; y:} ;:~n f.ncl~.J:<:-:~~3 :${~': 

~;1~;~/;~:~1~1 ;;:i;:\:t'.t;~\1't::,::i;;i;;1~'.~;!,!!t~~•;~:.;l~~;:l::J~~:,:tir;;~~~:r:~:;:it\'.!<~~;it~~<\~,!!~t~~~? (W:ih ·;m ,,,de>.,_,,,~~ pr ::,o,:: 
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WR!TTf<'.N onNKIN O:F Tmi 
l,</._l'LRNATR'JNALSfAR(Hi.NG.,At:tHnlfffY 

ln q:s-:; t.h<, is{HWe h1 ,~ny d the frt<'f•iing h,,·.~es !~ @i -~!,·HktN,t., 
C~j~itj_?~·,~atfr>f~ nf: 

f~t~~1,~ri:Sii1~~ t":;fiim.~\ :11(x1ifk~-:J _b~t1~~i1~~~:-~':-<-°i{_~dc•s~s .iJ1<.>. n~<:;,i~~~,~ ~~f ::J==~~~~-:~:\ -~~1c~_;fl~dt~t~t:n1ft~~ ·:~-th..:~-di:$~~t\~:;1~ v~~:r::rf:k~":th~~:~ij~~n~~"fi~r s.i!~>-;~ 

f:;~:i0i1}~~;r}~;;;~'.;~{6;f~f;j]:•:-:,;":':,\:!;:;;;;;!;:;;;~t;~1i:~:\:1;,:~;~l~(;;;~t~~Y;:!~;~;;\;:~:~'.~~~~;~~~;;Ji;;;s:;;;},tJ.t:~I1,::.t;~;_;~;~. 
~:~-:~l::m_~ i~f>f}~:r:~~~:i.iH~ \<\n kl~~n~~~~!\~i~~)~ ~? f:i~i(:;~-~~~~-:-::.,~J~~:~~~~~~H\,'~? -~~t:t_: t.,)n,p~~$ f«f:\~~-:.-n1 -h~~$<;1_:,~ -:~n:J ~~-~t$~~ ~~ - ~fla:~t":ll~· _<;~p~:f~~<) ;~~:'.Jh':.:·~~:1~~ 

;:;t\·~~~·:~~t~;}t~!D~;~l~,:~J:;J~~:~:~~,~~~tl\;:~t~~ ~:~;~\~~t%~~~~;~·~~~~il;::~i;[~:;:~:~:1f!~ ;:~\~~~~j:;;{~~;:>~;~;:i~t~:;•;~;:~{~~:~:~{~~~~~~~~:-= ci 
k:{~t}x:j:~} ::f~: ·l~-.:::i~t,t~.if,ffr~~d: 

~t:1ri;:;}i~;:;i!~~~~Wf f ~ ;~i~~~;~\\\;~;i;'.:~~;l:h~~1;1;::: 'ilt!~;!f:J;~,:I:H\i~~~~;;~i~1-t~;~:!i:;~:~~£i;tr~~~:i!~t 
h;,.~•t~:-c_:frjt,t.•fffKf~im~~:~. {-..~•;tl) ~SH. i?X~e>:- re~-:d prk~-t::r b:?)Ch.l~1 :t;ilt~\. Hi&: Hl:tJmln:..< ~·mq:.fS~W1fi\} f~cii'fii)t: .$::te, f\). J~. S~◊jWj: faH pzr;,;1~1r;.;q>h; V~'hf!fi;\n 
;~.-..:::;<):·di-.:-:}1:to.-fa~~ ·frt.;;:.:.;:r-:l .<~p;·:fHc~=tH,:.:::n,: ·;\n, fn-d<::X:n~J.fj~m~~t·b~ni.ii;)9 $;":f: ~$·a ;-i;..;:Ctentl.d,~ ~>~}tFt:-::r·:t;~ -t0.:~·bfr~~Jb::s:$s-;-,\driw:r k}:·. ::1r; irn:fo~:~dnr,J ::~ii~~\ 
e~~rn- i()Oi~il). 
1t ~";'<)t)~~j t~~~~·~~ {$}:-}::t'l- f.,t1VK'>t.~S Jc: ~;n~> Gf ;;r<-tln~>~::/·:--skW b !~J.:½· :;ir~ iSi. th~~ J'.1~1~. ,-1r ih~. ~n~'~:r~tkm ~1-f1:~1(~~!y t~~<!~ m~~~~?'.:.~ ?~ t:1,~,:tn~~t~ t~_l_~c.~~i:.k~ :::~ 
i\~~t~~-~lHt~ e~t~~ j~ ~~~,q• .. wr.~__.-:~x~ as-i;-__::n:tHhi: hf·/,i~_~:m·~~ H£i ~~~ii~ipt~x<>)d {}:;,1~:-.:~'i~1ti) l:1l~~ri<:-s.t~<n1 h~~ -s<;:~u~n?.::f~ ~";·\m {1:'l··~d~:x.;=~1::~i_ p.:.:n~Bt N t~:·linH 
*>.t {>> r·~'-"J• ... k~~' ~~t)kf.:..-c~.~ ~ ... ::..q~~~~;::t;C-e:-·r~i;.)b:. 

~;~;~~;::rt\;\~1:t~;•'.;t:.~::~t::~r::~\'.~:~;~:,,;1~:,~:::::;:;i~::;'.1~:,;:::,t~~t;;J:t:,;~~t~;;t~1
~::::~~~:,

1:::(;~:;:~;:~;,-t:t;;:~:t0i~.~t}~~:;;;:~ii; 
""'<)t!k'1 h~l .. -..:-; RK1t1fr-.s.·d ---~-Jy ·r~:-v:u:1~(~~~~3. !t:fi~){:~ ~~rt ·n~~J mt:ti\,:~~k1~~ ~~r d~}}fitf~K~·Yl;t°i!Jkth~~ "}6 -~:i~->~:~·.ff~;~! l'..~;~f t~~~----,~s\~_r¢-:~1~1t~~1h'· rr:1~ff:::~t~flfa·;) • 
l::,-·-s~~~~er:.;;1~ ~B'-~d~. 

~-~t;~~,~~h~. ~~~~hr~:·~ i_ nK)..jjfo::-f~ St~~--~,-r~~:~ d;::5,:}t;~·&~ ?j_!;;~:tn~{i~i_:d, ~::f::;~iim t. rn<~'.~~fa,~?-~;t~1~:rnt1~-s. kl~fh~~r ~~k~!~>St=:~:. ~<.~l~e:~i~:n i~Kf :~~~:nWiGf :.~!}fi _· ~s 
$,~{C.t•~nc~~ff.(in :~K~ffWif~:r:-i):)(l}ff:en~~ .. the ~S~-~1nm:ng:s~~R-:f~nth~'r:~-:tm~pr}~f~.~ .:(:<;"?nl,':fyin~}·n1,~reth~n {~B~:t t~qi~t~f1~~l*~~ .r.~;3ti _().-:-ty:p_:is-:nq .. m~j 
?;:;~;~$ hi)½PftrJt\ ~)~t',;'$, . . r)~)4(~t fa ~;(>ff~:;~ e:~Ooi.i:n~_ent$.: UH.~. h~\in<~9. ton~p-ris~~~- f':in~) nx:.ck:t~i1~~i;_f$-:f~~~~--:tt~(~t}:q; ~,•t5~:-:"~:-]n ~t~'.i;f(jjr~q 't.c) ~ht:"! 
tfif{t~nt ~"'ppH,-:m:~:~;,'. ~bn ki.';:1nmk,;':{ ·Si~~~ :« ~ f:t.:i;k~k . ~J.dd .::$<3(1;_:Hn(:::~ th~'":lt cz1mp~i'.:;%:=) {})fH)(>";":) bf:${~i.$}.Wr~ h.~ ,:;_;;::,-~;,;d h'.' k~~"!-ntiff iJ~4::fa.::;--J!.~ -~~~qa~~rx:in,~( 

;:;~;~;:.~.\:t'~;;};:!:10\\~;l::~:t::1!;~~:i,~;:i:: ':~;;l!::'~':;:I:i~\:l::1t~1:;~. ~:~li~:~·t;~~:::~:~1'.!~ ~;;!~~;~cti~{~;!:~:~~'.;:;~~~:~i;.;:: e,,~;;';~;'.;~;;~:,\-<)I 
i:t"!{:~{:"!):.j{~~ .t:1te•,:::_:::~;: ::~·qu~NCC::1-d . 

i·f•'.$W~1V<.~:-~ ~·iY~~•·s $::; :n thr~ fa:1-k~ cf .3d·3plc:r ~.1li~t:-,_ f\J. ·h- ·:::i::,x•r~d f:JH_.p:a;~~t~ph -~_nd ~-'Ji.$t:fws- ~ itK:;~xf:~}1: S!~i{~:s ·s,~~ti~r)•-::~1d (fht1 ptf~:~:rc1r.:..~f!~~ ot 
--~1:.JJ){f1if:~~xi {~=n~t'R'k.~rt) i:br~~i<;:t; --- ~i~!lt:.~N~. k~r -~~~r-}~:;;;ifi:;J::)n ?:~~ :-!h_,l:;-~~<1·fH?~-· .f}}-__ .·1: f~~~) -~~~:. P~f:;~~~·:.:i ~.h;··an:·~~i:.:"!t'.1{).r_:c.1'1\i~~~.:.-.;{n:t~x~~~tt k': 

ir::~;~~,;~~:~::~:l;(f:j'.t~l!!';;:~t:-f:tt~:~:~e:t:\~t-~~\tj~,~~1/ii~titi;~~~,i,Yt.i.~:~;::.~t~~%~:t'.'\':'.~~;t;:ti\}i~t:!l~~~.~;;;\:1~~~:) 
f~t:t~');-~! ~1~) {<.) -~;~-.~·irs:~~*~t.~pr::tk~5tfr,~s;.-Y'1-:: b,:J);,;>:_:r:~ .prim~r t )-~JHii:~~? ~n-::~ ~~ -1~-f~.-f;~:'-Rkt~':$-:fmq~t~:r}G~ ·k~r"h~'~ .. H~;1 ~~ p:in_1er·to_r_~n :,~q©"~f:;l s<t-:.r . 
_[\~) =:t (t~~t;.~%'1~. 
!t ¼i~tJld l:~~,i~~ 1>~~\!~:::.ob"t~--..~~J:~+:fd.n~~-"t~f~ttfff~~~y ~1¾<~~ ~i) -~h~ ~~ ~--:n~~~J:i~~e:-c!" tfl<_i. k~,,.<~nt~r.n t:'.~ t:·t.·x1Hy ;)~5.:--!f~t•i~ff;d f>_f ...'>t~j~{f~~;i:~>_ ~j-t~i~JK1!:> ~i 

:::i:;::7!:rtl~/;; :;t!~::;~-'~t!,!,;,:;:;~;;,~;:[.fvfai,¥,fo ~~ ,~1-1:i.,pli,xm1 {h>~r:;,:;,fod1 l:hr,_,;1,;;, frn ht, ~'i,;,iwf!,;s>c ',}~i!i ,m ~\~ie;,.: N'd forn,,r hltid~,~ 

Fu;lh~n1\ow~:~.~t" ~"~?Ad hi~l{t)t)~"!i) t">bVk~.;>i ~:,l~"".,~'"~? i--..~?_t.~,fd!t:~r~· 'tkm._k~.~h~~ _iJrt at th~~;~::~ ~~•fth~~:::~~v~~:)~!(':n_ ~1:'ha~·ey~~3' ~~~{~r}~m(i{ •:f~:-·}';$:;1;~~~~~-~:~$d 
~;~~p-::X:;"tt~l,~:~r~:))_t.:~):Imj~>if:;~_t:l0:·_!.:.:n~,:,j :s.i:-:-pat:=::t~i)~1. ~~-\;x1~::~'.n.~~~$::~"::f:t.~'1~}~~ ~.1nc~::: ~:t~~):{'-!~. h;:'•/1'.:;:'/~:$: ~).r;;~r n.~t::~n~ ~k~tt fr~ ~hf~ ::1rt ·n~~~ ffK)t:'.i•.:$;]~::l 
f"t'".:f d~ln~l ~~-◊ - Y-t::~!Jk~ -h~ ~~) ·t~:1sw1:~ th~1th~~th n::(~k)l)$ J~f~ S.~PW-~}~d· durl.1·ttJ :::_-~squ~:=;nGe ·re.~d~n~3 . 

n,\5':jf>rij$f;{~: r~:~~in :~rn~:_t ... ~n~~d t~':j~,.~~?~•'S?:S •• •Jj~;~t·t,)s~i ::h~· N':€°~{h~'"..;d :f.{Ck=ti:n -~, rn~:;,dH:~<3 ~~t'3n1::~1~:r:s. :fotHi<3r .di:~:t·}{.}:~i)!> '1'.-'h~;:;_~in ~h~:i: :rk:nilf:~:tf ~}t~: .b 
:S•'i~~v~~:fi.:~~i:l .\~·i~h t~m:1::~~'"9.Jt ~;.-~1•~:J>:~:nt-:~1-(~'";: _.::_~;rn-~ :t.::-r:b~:;dfr~~~iitS:; :ih_e »s.:~:r!rnN:~\~ ~~tf:p h.~n·h~:t ·{:omp1·i:::~:~m:k1~-mt:fyb.(i f:n<~r(:'} th8n-·rnvJ -~~sq~~~~rtd~~tt 
}0:.~,i. <.:~':np~~~~ng th$ ·s~m~- h<-Y->r t3(~$;· F-s:r;,;1, !~1t1f-Si}}; :f} ·.-:.~~1nH, i::u~t>L"i::•itrr:i~n!s .. ,{isjJ~s.:~t t~9 t?-1;nprb~~-:. n~-~~ -rn-:)·J~x)faJ~~ .. ·F't:trt:c .. {(~Q(:'.-lJ; ,yh•er~:;-~ 
il(:f'::.1rl~i:~~1 ·t~~-Ult~-i~~~~}J"nf~~}~~pt:r~::(fo)i~. ~A:·1_ i~}:-..~nun~${ ~i:1b--: t~) i~ illJ~_;;~:k ~~_;;d ,$~qut~[_3:>':.~5 ~~~it { :(~rnp,i;$f~&-t"(ff'td:) ff~ tx:1S-S'$ ~r:i:i ~$ ',t-:;~~:(1 h1 ki:_~)tify 
:·hJJj!iz~3{,~-:~s>W.JHfK:i~~H r~~(tf.; pm·~~- f:)~):>Pt ~l tA:Xf~~{:~rx.:~~~9 rl.:~t~d t':t~fi f~~-t:.:x~~_:J ◊:Jten_·B $l~~h:) t:.~;:g~~t M~<.~ ~~~k~ ;.~fi~f f·:·:r'.~~~~u:~:: -f.,:;_~~~;.;K~!f=>n~jf:~:::~~~: 
{s::-5.~ .po:,>{$l:s~j: _ _1~l ,:_,; UJ!~l:S~ ntH .. ~~;k.~.·?:r.;:k~.i~;---..~~>:-.:uk:~s hs.v:t::~-tt;~--.:: t-~m:~ s~qtJ:~r~~:- -~;;~:a. J0;):)2J; tnr:th:.~ds $J;315:•:lib~d .ht;~l;l::;-,~:jf~.:t~J~ 
::.:~:jvz:cr.k~}";~"!,>t:s:).: c~-::rrt~~q ~)t~t ~n t1t~1~~1f:~< .·¾◊m::t.:t::1~ P?3r~.-{~'!·; 4t~!~ • • • • 

Hi~::trs:·d~:'Sfj f:k~~•t ~k. J.t"~1x{;~t-:'."tf,);i$~s1:r:{,5f~ i_tft:~h.1~x.i% Ui~s tn::sihi>d·of ~t:.~~-·-:f t,Jf.:f:;dtm,::.J,St-t:~JrnH{3~_s· f('tt1~*i:-1' i."H~f ,-:i9~ .. ~1~ :Wh~f~j:'dl':(~~::-ltl:':itiifi:::-:' ::3!k: ~:-

~'f;t~:z;:;::;,;:;;;;;~~ 1\~;; ~::,-~}:'•ii~;t::,:;2i~::r;;;;,;t;\'~;::~;~~:1~:r~~~\~;:".:~t1lt!•t;'.\0·;~\:11:.:~:~:;;!t!~:t'.:i::;~'.:~n:1:;; ,~;;'[J;:r,t~~;::;:~t:;,:i 
~~ti~~:,::;(<\~::;;i;'.i~1~::I'.:~; :;~;~~t;1:~~;}:it~~~~~:f f~;;;:it.~:::~,~~1:i:~~~1~~1:;iii:1~;~tt:::i~~~:~~~;~~:'.:i;~rg:::(::..,,,~!\' 
(~{.i;--:sm~~}~l•?~~fl>'.~':;lni~c '':{;l in ~HiJ1:riplt1X ?orni~t~\ .. f~1t~i$; f~)i ·,i$H)~:··J~: i~ tfif~im\.~d ~u~~n;;K~;~ .'f~l:.$:,t,-1 ,,~:>;pfa.~L;~·· dt•t:k::ss:1 wh~~:'~};f!. the -~fru;.mk:r $~?~ 
i~;. ~~t1qu~1n,~{_~~i: $¢p:'~t$t~~y fo:3rn ~~,~> ~~1tt~<3{~><3<.~t:f::ni:;~~; 
~~ ~~'t~<ikt°h~~'(~ ht~·~if t:b~'h:."!l-i~. in.\.V"H,:t r~t t)rd-tn~=~y ::skH! 'inih~\.itl .>3nh~ -~(HW ~r th~ tnvt::nU:.'>ti ~c>' :~ 1-..-~ .,:"lt} tfi~~--k~~)n~i;!(:?r.!j)~~ S~3<~\;mm.f:{~ ~;_:p::~:-~~~:y 
fr-.)1.:~ tt~,3-. t;~H~t. :~.,~m~~~H(:-~~ ~-·sinc•~: ~;~~P~~t .. :~::.m~ _rmrt:-:.n:t:t·\'{-::'::r~1 ... o·r~~~~•.i:~t-f2~f-:::3~·~nv,~·vf:$.(m~y ~{3~;r!r:f:-skm 1n nH:- >3ft n~-~ i .;:s;~~v~tk,,;; h r -.)1~•ki;~~ ·s-;.,;: 
w:e,d1-~J~< )!.J ·!:):H~{ffe::.-n:-:'".:t .f~fH~h ~~··}q:J:::1rK~<~ f~~Jion.. ;3.krw-k:. mt~-~ -~Wd~:nfr:.: ~3n:p~:fo:-,..,} ~r;.·~·'f;~f:-:~f:.~.~ s~~q~1:::n,-:,~ ~l.:X-H5~ .. 

~~~?t~i~.fi.ilH~· ~i~~:n t>,. ~F~-~~tE~0.:~~k~1~-~~?:--:~-~~i_i~H:k)S,3;s th~ ffiU~ht::-t1 ~1{ 1-':k~t:r-r ~:~_:_IT~";,ti{~:ed-.St0~~;'~':~~-~ itJfj}{,~! (j:i:~:{~\t~~)? '..VlK~}~:!;: Jh~;_fll i~~U~y ?~ '. j~iC~i{~~ 
~i:.';:t·-Pti.:~';:.f!;~;:$.~ k~ tf3m~:»t;:~'31r◊;1) :_}1)qt~l thf:r~ nr:~·:·-S:arn;):~ ffh~: s-:,Jb..,~.;,.sHpfr,d-1::~(ti:!·DNA: fjfj~~f;:~~?r~~ .:::r::~ iiU;3_~~d }:·.r .. , ;~:::Cs· ~...lf fJ:;:::t::h :·R~C~~::~~-;,;~~:t:~. :it~\,\;(;;;!~,~;:;;;.'~11~6%::~%~~;:::!:J;;f1'.';;~~fl)~;;;~-~ ;,;.;,r;f;fy ••• ;in;! s~,~•~W--"J.pr,:.~~;,:1,1; P<i~i,, !Ptlti()t S@l~ ;i;nk,'!l:11~:~ls ~~d;~J•~ 
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\ YRrni;N.OJ-':lNl(}N OF THJ;: 
lNTl~RNAtfONAl,.·8l!;A'R(;UfNGAUTH(>H1TY 

h'~ t~~::>J· th~. ffl~'l~~ i.n: n~f ~lftb~ p;re.~*dlngb{~x~.~ k-s '.fH>t ~;~,!H(:h-:n:~~ 
:C\infji-:.tk~t:i6n (>f 

1 ·i,~,;r,~~~~;ii~J1!:l~:;::'.~:~l;',·,s. 
! 

Rt~~j:.:~~\?i:~} :.':.~;~fr~1 ~ ~;4_ ~ n(c-~:'_ft~1~·{_~~t~;:.~~ .. ~~~~t~ii:.~t:ckl~t .. \~ -~~if _n:~~ttl:x~ ofd.ii~fi:~ 1_:\ rW:x)1fo:-)"J_~~}~~""•M i~~r:.:: fH_:·;1~~~r.~!i~:t~k~~~{.~:~'J.ih~':-r~~8}.ti_-;~: ~~~r~~t~~ ~dd 
fr,~:£in:i~::n~> :~jt>~ ~~3;~_<.:t:~J:->ON.i\ t:.~1~1m~nt:.:. <)f <:L~':,··\ ·1~-:~o:n:.!tl~1. ~k~J:)ffl~~ -~xnb,>:.iim•~~1"~~~ :n,~~-~;ffo:_ ;K>f>~~~~tl-'?n5i -:)f 9~::rj~)ffik~ n~.A :-:t~):::r:w::rit~;-Pt:ru. 
[0~)5f>l)~ 

~l~>~ardfot,td~":iin ·H\ ~~1f>di:i~t"2:•~ Ut0::~r:}efs _dLsd:.-:.s~ lh~. mt~~i.Jd--~ . .-~(d~:l~n t. bt:t ;n~.dffif:<l: st~:~:n)~~~ '::i.~~~~d~~- i:<;1:k::tt~,• ~:.H&l~f<:~1>r:- ~\•!1~>:1::~iid~~~~ 
i;,,.dC5~%'k~(H:iit:t~ .i(~ t:~jf,vt~~r: ? ~n-t~ ~r~(Ut~!i?.(:H~J:":::1 in.·k'::!~th,; . . . . ,• ' 
Hi:;,~•{(.~v~;~·- ~~iy~r~ t~fk~ Jh~ ·fa::t:,J t-d ;~--txpt~;,r t1i~tl~_.\ Pf _·3 ~:_:S<)Ct'>~idJ:-sttp~~;-«~::::1r--h and\B~~<;{F~~":: an :l~Hk:-,~i':)n :$H~ I~~ S)} n:}:~1,~:.1::j,:fo~~, In l:•~i;,:~u~_h\n 

H::~:t~;dh:~~. h) !h~: .~•·~$!;33'.;t W::pik<1fa.};_-::/Ai1._ir..<J~».:;'.f\?.;i ~\dmt:r t.~lnding ·sf~::.ds:·« 6t.i_cfo1•.tt,i~: .s"5~:.P~ti~~~ J:J:· t>iJ~iJb~~ .a .p:r.i:::;'>c:w kn·:..'-<:~ ;i;~:f~x·trt~l :si~i={. 

F:~';.~/ {•~K~i~{}. 
it :Yl~i~l~1 J~~-.. ~'t t•~~'.:~ t':•t,vkR:s: f()\tn•~ ·•..lf 1~~-HH'.~~~<' ?~~mfr~ ~~ff} i~ft::-:~t m~s -~~"!'.}.~ t)(t~:~-: .. k;V~>!rfa~n k) {:x~Hfy thf~ :11~~i:~"'-:)_ ~)f{At~~fl\~t~1-:tx) .i~ld~fti~ ;;'~:'}. 

a_~c~»:if:jf t ,i~-:~ i!~. :S~ n~¢:i~~~tki~~}:.in U:t:~Ut :_~~ _t~, i;)~t ◊-~- ~~y,~f~ :;.t~~ _;;.~d~~pt~1rn: _-~H,_ii~d : ".Ji} l~_~ts ?>: ~;~~L~n•.~ i~cg pr~m~1~~i :t:o_:~x',k~~f~) ~~<'l~t.;;.~i:n~ 
~'-'?l'-~f:w;,.:~j~'} {,✓ith ·~'li, :1:<..~~x ~~-;;~tpnn':~tl!~~~<liH:;t ::1~t~1} n1~1y <:~~~(':1t:NHy- t:e--~=s~d ~-:..rij~rwr~W: ~~~\?t.<?K;):f :-;,-~~tb {My~rn:_~ Pt-c:. t -:\t:'!_t;u;v_l ~\:fl 
:-\i~"?Sr<·•,r~)~, • • • 

F~i~ht.rm,)~ : .. it ~-c~:iti -~,:-3:,:);~:-ti~~~~fl __ f;b\~ c~.i:S _ k~ ~~~R{ ,;_1 ~>i}iit~!)' .{;~-mfrs f~5~~ _::vt )sfJ~k=~.tk~,:s\t~_xsf.:-..,.\•~:-1t:{;rr·~~::.1~. :-::~~.,~.:.~-{"<.} f i ZV•:?- _ -i.~_n t~_~i-~~j~~:~I ~•itt) 

t;:t:~:1::~ ~/~~~.~~~:i:1.:i:::it:I::.~l~~~\~;~\~~1:.~;~~r:.~;;:t~~:';~ri!:61,~;i~:;;;;~:t\:;:,~:::tJ~:·l,:\:;.:,:1:t:1;::;.it}:it~::;;:'i}~:~~) 
b::~~~{~tl?:t -~:. :,~nd ttrn .. ~d~,:;~-:;Ud~;~:: <:uuid ~.:~3 k.lfsfstm~ti.·i:·( {h'.~::>~~q))$3r~t~~)-~ .. ~:<..-):'1:~~ 

nr:>(~~,rditJt, ti~h,1.· ·h:}~ ~10<-i:fi•'.1•:l Ste-:~r::-::~:-rs di:St~◊ses. th~~ .m~~h~vJ ·tl,-:.~~in: J ,'. l~lJtnK11,)U:{:x~: H~{;=~-:r~i:t:"'m~~ ;'.::~::ie;:h.;- ·-~·n,p::v~Hr ~fo".;l\ici)A'.°>\'.!~{~r~+n: ·~~m 

};6:~:J'.,;t~\:,tc;:~!,:1it~t;~;/t;~,~;'.i~':':;;{;;,, Pg,• ·l , . :w;:·m,-f ·•~li! p:,rnr,mim aM \,:;;d,e:,, ,1:1. :nsill~l,1,J·t;!;i· !;; 30ntid,~~,r;;fos• ,n •;,,,Wh•(An 
<f~Jt,~•}i;.~:: \.~i?t:•. ~ -~::'t~r:fJff~X~. k) ~:c~ v~~~ ::!:i' (Klaf•tod ;~ llH~i~d .h._1 th&: W i:mrt PCR pr~m~;~_t;•;;;V,f~.k\ln t:~j:~ .~-.:~O-.ttt) ·~~if.H ~~X~N1d t=}~ f'8tit~t~u·.:.ftht': 
p:-f'.•fiHr/~ ~~ff~ ~$::H.~ ..:.:ti~~.t~~fr{ m .*: t)~~ff;~':.i;t".l~ng s~) l~~:)C-$.$ :(~.);lHh -~:) {ndt\!t :'(3'~~<J p,i~n:sr b~tidlng • ~;t~;):,. P~::-- t $fSt<)):tJ ·R::~l : iJ;~n~~J• f:Ph~ 1.~<ti~:.:-»1:t1 

~~_,;:c:..~r~~frtH ·ti.J thB .~;c t~>r~t. ::H:.pl::CRtl~Jt;,/A:] __ ;ti~J{x_-,;~ti(H':iif·!·:r~r h~ndif~-~)-Smih~ -a n:,;1,;,;:k,-t.;_faie:-s~•~;..it~th-::~·-kx· l\:n<..~fr~~~ a Pff~rn~r_fiJr ;~rf~~ffox:t11~ ;~H::>·, 
~¾.,;.f;l,. {:;.~(f2~t}. 

Fu;·tl1-.3J~i1t':}t:_. it -..~i:u~:J .r~.::ivi l:,t~1n·t)b')~CU~: f~r-.:.m?..r ·i:_t.f t'J:"ciiri~1rf·~x~~~-k~ th~ :~1~~t?i-..~-t~~-;i:·i!.h~1 k-:v~~n}liir~ }\·~~ ;;_t;~d~rt-6 t-;;_\~::(ii(dn:}i~hf) $1~~ 
:i>(>l~t_t) n~r·d:S'-.lit<.i<~!' k~. l~'!~~9th._~:nc~:i)✓tc~t¥{it~::: J1~~l<~f.:-;i t~<)fKiiH::.m:~f-tth~ ti:.:..~j:\~f,--.~Jfs,~:l":~~-e-d ~n th~l•"tit•r i~rt _di~r:ovt?.;~~~ith•;.{:~~-=p~krKin:} n!· 
-.,.y;-___·q~-~tlh~: N~n~l~~ °!H'{(>h••~;$ o,~:>, '[ :)~.j ~;r:-c) ~kitl h~. m~ :~rt .1h~. tn:6t~v~t~i'.Jn fot <l(:k5{J .~":: ;.°tW-:·ii~d b-:;\,l~)-~'it~~iJ1 .. !·j ~~}:3U3fi: ind~) x;ing :SHt1 ;;)L"X.,"}~J~ 6 

n:,;~c!::::(~,trd~~1· k~·· i<;:ngth.c~"t~;~i.tJ~~d~:1tm~.:J 1n:i~~-~"E~q~Wnc~~ n~i~d& .. 

fi~,:;~w:-~J~(i;J (A~i.{n ··1 '? ... P)(x5ifi~>d f~t<:~<:~w.:1.:"!fs•;J;~tk'}S-S-$ :b :·i mf~=t'~i(.ttJ ::,;..4~·:J3i;n :·lo: nK>:.~fn~•d.{}i~:~:n~~ri-·~tnth~~-.d.:i,:{~)s:e"S1.<.ih~~:-::~;n:U':~-: i-.t1jniitit-:r :sh~ fa: -~t 
t~·i .. ~\~i::-X.)ti<_-:\~s ~-r~ i~~~f:tU't (b·~~(5ffi(~ ~~frih::>di~Y!{:":-n:~$ .. Jht:'! ~~:;:,f5tnbl:r:tl ~t,~~) iu.rth&:' lXXnprl:"}:f~~ :kk~1tify"it){; ·nmr~~-:thl::1~ ,m~':-~~J:,::tW:~fi~':ln:9 ;el~◊- {t .. -fNJ"rj~~.fr1~i 
th~: ~"<«mf:: l'H;•~t t~ns-1. P<';f~;: }_()0<~BJ: b· s,-:n-:~~ ~:rnl~X1~n~~nt~; : ~~~j t'-1.st :~:~J :x~1~p~~~,~::sr>[n~ a:..~cit:t:tid;_-}:~, .l'?a:·:::,r, pu~>-~};. -~lfl~{rG~n S:<~c,:r◊i~~~ - )<t. mi:: 

inst::~~~t' ~1p;'>.H( .. ~~:;t!t~f:; _•,.-\ii. :rt?~1~:H~r-sit.;.< -it·;;) _:nw;k-:~C:<11:-:\: _s~~:J~r~,~~t~ ih~~, i::.o:~p::'.~~~ ~~~r•df-'.ffi : ~;~t::~ - ;s>;.d ~~- ~ist-x}:~(} i.~fotmtt duPlk~.t~-:-s~<~U<3I~dn~:t 

'.i'J;~;'.j};'.;;::; t;;;;';t\tr,~~'.~'.:'t;!J;~:.:i;:;;tt;i:~ii, \% ~,~;~;~1'ti~:~~,~~:,\~{tGt1~;t~';!:'.:.:6;~:~~j t~~i~:;~~~•~';;;d:,~;:i.!.;;;~.1t:]~~=}\1'~;;$~:' 
;~~~;:tt~~:,t~:~:~~:(:-,:~t-:~:~1;1~1\:?,1~t/;;}~'.~~!;~;;i~tl):1~:;~!'t~::z'":;!;{;t't:;!~~:::,r;~~~ !1\e!;;~~v:; t~,}::tit::;::t~J i~.t::~1~:;r 
i~}~f, .f::~~~~h.i ~l;,,~ :iJ_<.~;1tifli~::J :n U-:ri:f ~'X1~i~~-)¢~~-t<-~;;1i.~s, 

~11~::1~~;~~\;;~~~:~1~1;~:~:!ii~1::ili~1~i1::::l~~i~[S!1~J~~i~i;l~;;:~tii~i~~;~!;!I~:IIH:!:~:1i!ii~!~:~1~:f !l1fa;1}1~;x~'.~t~}:::r 
~~-c;:;~Gltfa~g, :.u :tht~ )f.;i~t$sFH.}jf.•f>]:1t~Z:~ti::;f;, ·'/,n·id~r~H!:}f:r_~~ik~-;~ -~· -:m:~~~1:,~. i3~:.i. ~~:<-~1~:\'.':n,~!~ th«~ f;,:;):1~pd~?~1 . .':<1:'~d:.~:l_{}~~s~;$•a::)d'fo•t}S(R! ~.(_~~J~mti~)'. 
dl,:p i~-:;Hl~~: ·t~~}q(Wffdnu ~~}~"!-t~:~f~ P~1n) .. f0Q3'0:J), J.1t it mt~Wl~~d .$~i:?~lf i~~:~~:~} °h":~ ~◊: f~J f::>.J,•fa.::n;; <li:,f:1<};"~~J:",",'h$r~:it) ·m{3· ;~'$~i1~Ui<:X sj~~ :~· ;;)b'(:t:t:(: 

n{;:cff:t .1:k~f:s· l1~ ·k~ng1~l; 
H: ,vo i;t(l _h~y':"·h~t~n ~:hV!mJ::; t.;J f.f::f:: .fl l~f-~(~fX1tf ~1kW:- ii) ·th~·~)rt·:;;)f:n~~ ~:rne'ih{:: ~:'l\~~~nt:<.,1n ~~(~~~- H?~(k-: .:;•~-l;:.;~i~:-:·~)n· '.d❖:nmk~; ::Mf.l_.~itx:-:ut il 
HH':.~t;::,1~kies it~· t~>H::~n1~. ~::n1..;;.~ wl,~,t{:: rhG ({(3~}c>r;)~ <;n:idai:o:<s -t1f .m~': -Clfikn: .«r::'t. dlsc:i.1s-:;:d j:i'..:tf:ti::fm:.1:-. f):i.~ -dis,~~:.,1m~r~ ·ttf~~ 0~>~~~':U)H"' .. ~r wc~~k~>bi~ 
r-~n~:~~~- Ii-fyo:v~1-~ >::t:(/~:::,:~fir:~~•:t:k)H_i)~ th:~ ~r:·. lh~~-rr~:>1h,•=~t~_:r~· li_;t ·d-..."l:i~st~.-IK~ "\"-<:.~kt ~;;~::-·:'1.).f:ns-~irx~ tb~{t:»? ~:~;~~t: U · :, ~i<:k~:·A :·l~ ~1~~-◊tth:C:'} ~~:~nmier Slti1 
t~lu~H;x'(id~n.Hf':(r:~'i h'\ th~~ S<:~q~t&.~,:<?- l <f .. ~~.k:::, 
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WRHTEN om.NIONDf ·.nu;:: 
lNTfRNA"tlONAL SJY,:RCHfNG AliTHOR!TY 

ln i:i$-.:: ~:h~ sp.:..{~:t:-$~~ s}~)·: {ff tht: pr<::t{:dis-~~ b<J::s.~:* is ~~ot -st.rfi1,i-i.:\i~t 
C~ntj~)t~~{k:n -:ff 

~~~aw:cjin.~~ (:;~~:rn .·1 ~( m,~ . .Ffmd. ~a~~m~i~·i},f~:;f~tl)~ij:::-. ~f1is nw~f}fK~ (ih'J;~fo:·~ i ~ ~,Ht n:t:-tiW~iJ ~H•;_-};_xm,~;-0- fo:lh \o.\:,:">::pl:ti:~i:Ui fHs-:..~t1st1 wt::i:~rf:i~ th-;-:-

~i::.:t['t;~:;;"/1:~i~•i~;';!!i~ ;\~~~~~~;:~Jt;;:~~: tj.;:t~:1~,~t;ti:,:1f_J:">1!.'ri ilM l~~ch0s ml h1,"l~:-sing p,i,w,,, bi,;,_b,i sit'-< 1;, ~• @!W>f/><1: 
fp:rjf~.\in,rfprfn:~:~· l:h)dj11~1 »1:£:e .. :(.i\n adapk:r ·t1}!H°"- _ .. ((;i;:-fr::i·>·&~i; k) ::~::) t~,.~s {):- .~1d;_~pt..:)r)}s_ ~fH~k:d k) th:~1 t;•: ;t.:.::i:·t :f~;CF{ t~r~:l·l:e~':..:: h~f./f~ :o.~g: t~~t~ {-· .. 30 :it) 
~f)~t .~::~~t•ftti:'th~ k~ns:eth (.":.f tt*-3 pri~it~(:t; ~~~-1 t:3lls: {.":(.~1tS.ifi -~~~~- b~Jf,:;.~::~iir~n "$-~~t~:~n~:~~~~- ('li(U:~ w·~ ~:d.:.f.~ ~~;_~;j pdm:;~•--l~lt:Kifr>::~ ~;lt:..~)t P~}- ·it ~"~fX.1f:iJ:.fi~¾i 
p-.. ~s:·i3~~;~:~~~- \;i,:t:~':~~":ii~-a~)C<:rding tc l*l$ ~:i~~t&l-)t <)f.-~'}l-1<.":m~1t{, ~i!\f: ~:1~-~'l>:J~~ f-"ff~·t~:r- t;krct:ng ~n~ ~ ~ i"~'-::,i~~~~-ldt: -~~-;~{?~:\-.:.~> ·kx t:-i:t~d~~,~- ~~ ptkn~}:- ·~:>r 
$1fl int~l-~>,:.is::f~ :~:ttr:\ ::.~rf>. [0029}: -tm ir~d~':';\:in{J pr:mi:-J' :b:ind;t":~; ~;li'=1 l:~~ <~ hk~.d\~~g -:~~tl='1 ti>t <) t~:i::i:..~~r$:~1 •i:~,d~:~:·ntJ .fnift:t1t, t<)~ 1 tht~; in~~~~~~i>Q· ~~~inl-~? 
t>i:ndi:~1 ~$~~'l C~ -~ i .. ~tt':-'~~:·~::~l j:Jd~>1Et~ ~>fki~i bkKfo\J. ~it,~~- Pf{~::,:"".l. {tWJ~~D-

~\~;;;:i~~~J;~;~;~:,;:"~:~,;~i•~~f:. ;; :~lt~!;;;;~;;;,;,~t;~•i~;r;:;:/t:1,~~~i'.~:; !lr::;~i~:::~::t;~·~~;~~~:;~~~t:g;;,;f~~~l:~~,.'.!,}t;:'g'·:;,:t;~t\::tl<"" 
p:i•·<'\'>5'.f'~ (:f}ffh;j:~~~:-~~~ .t~·:1:\;.:)J_iJntJ ~>t,:-fsf}t>t;l~t. ~,.,,4~h: i,,::~i: kH.it~x :r:-::-i-;.:1:d p~ir:~:'=~{ :b~~ji:fa:r;- t;I~~ v;1tik~h ,?...-~ri• h'f: :.:·f Htii~•'.,:;:r:.:.:-3; -~~:.t:~\- :~~-$~< ·~':::rnf::w,~t~·· b~~ :..::.=-~:::•'J -~~~ 
Q•'2n-.1f::it~.-?~~~!~~i~~H(:~~-n~::-tds· ~f)..t~.~~r~:-~- Pt~~ 1-, • ::"}~x;<: .... ~nd fut( p~~i:-::;,~r~:-.~h) . 

f~j:c~frH·? }t~,~l:;~~-~}t) ·irr,n-:nt~~•·f.~ ~.tf}P -~g~d-t:r }':·CT -Arlk~,;s :'3::){:?.}:;~•::.. bfsh:g: f:h~·lt.m~> r~v~r ~)~~}:Wiif:r:~:= :&t aL (h:::1.:~~<1:tt::1:·· ~~~:i~rm:::t~) in vi"f•~·-nr r,-t~yf~ts 
:;h~r~}~~n~jr M~>'~x~-,J Hr~d HJJ.Jt .. ,HN,•,~ tNc .. {t·~~riw!1isf HJ .. t.:~.~!N.;\- ~Ne·.}. 

i~:::::(~i:.:'df:~:{~: r.i.;~ir.n 2, t:->,;J~:Ji'~ll=~d St*:~m~:!..~ dh;-.;_ki~r:-~~ !h1:~ n~~·tf~o-d: <>f d~·-..,::r:) ·1 ~ ::~x~ffi-~d S~-i~~t:~~~t~; fi:.~ttti~ff ~~::-:-:.:~>:.'1::;~:t: ·,·,Jt~re}si: U-1,:~ m~i:°!{.x.,~- iu)~h~i.­
~-::::'mr;~-isf!-$.· H~(S pi.}pUfaf~ki.[~ (l .:::i:t1u~::t':r;,$:- .•*;.~dS: th:~ :$~:i(lB~:i~S:jn~). :~;~d ~~:th t: _dnpH<~f)t,:::. ki~~nm~~H· t~k! ·<1rtd t:.:i::-9l=~t :s_'=~q•.:~)~:~:.~: Gt; ::1um~~ 
~ir""!t;~)~krti~ots( thB. ~~~~~~tHbltng s~~r~ tnrth~R x-:,~l~mi~•-~::i-id{:ntify:fr:,~ rrn)rt~:•tfi~}(~ {}tl~: ~-.. ~q:u,jJ:til~·:~~ t~-~·~d-_t~~~:.:ip.:"~:~fr~;:i. !fo~:- ~;,.-1.;:~~~~-ho:>~ :'-.~~)~;• P:~~rt~. 
J:~JQ-•WJ:. ~n- s,~*n"3 -2rnk1,;;;::Hrr:-~1:nl-:~) !h~ h:>~~t:t~~g· -c,:mp~h_;,~;; nir~{;::· nt.:,~i~:on~:tfS~ P~:r~t It1:0~)'~t 1-_.•,_;~f~~f-.;~+-l -~~:~,~~~1-dlfl-:_.J}fj .th•~- bx-h-'t~~t·:~f•:)F:::~~k:tt ,·$\$: 
k1*i.<W1i>t~:~~r: ~$ B ~H.;dt:k ·&c~d-~~::r;;r-:_u:t:f:Z)l=~ th::1ttx~n~pd$~~:} f-:-S:~cSf$i'f': t:.•8!~~~'!_:.::: ;Jn..j ·ft· :.~s<:~<i ~-:.-~ ·t~i'&fitUy ~:k~p:k~·~::t\':: ~~~·~;R=t~i~-Jns.J :·tx:1:d:.(. ?(=ttz=t_.· [(t:J~((~t-:~ 
s~--xv .. R~ff:i:d)i(f fi$i:i::J :-;~':r~· :)i}·<~:..~rri:(::d -~-;;~it (}t: fl: ~:ng:1~> ~~>rtt_,~~ iji;i;lr:}:.~ ;K~ld lYK}f.:K;~t(~ i:.;-~~ ~:~i~\::llfl~i:~;::·$t}::}y 9n -i$ _pf.,pW~1!l.,)f~ ·<~i t;)rg:e.::t. n~•:..i~)k~ l~tid 
r:x:i.:3~;_~Jt~~$- h,:tvfr;~ m>/ S'.~1fo~; ~~lj:t_:fin{~~~ _;~~~-~t !i3l)~)2}~ ff~E~tb{}(;:~; d~~FXf.l>0-l5 h(:rf:"h~ ·(~::>.n h~s- f~ih.~i~:t~\i)~•);JSl:,l t;~rt::!~ir r:tH :~n rm.iH:~~t<~: ·frg}fSiifa, 

P~~:~~-; !~)t~~3H. tA~t· St~Gm•:.=tf-$ f~~lr, t::>-*xpl:ie::t:y d;ick:$~ ~.;;·h~:{~:n rt:r:~.◊Vii1ti {tt,iti-i· U:tf~ p()j)·:.~f;:1:ti::Jn t•{ ~~~X1l~~~:i.:.x~ ·r~"}~1ds t)_v.;r::c;f:q:..f~.-n(::~~B i~j~jd \-;.•hi~-~~ 
d-t.:plJr:~t&: i\)i'.3n~rnt:r $:~t~ and·t::'V1)&t t0q:.;~-0:n~x~ . 
~j:f}".-V•i;.1fjf ,·, :tt(lt~~!NA_. -~NC.: ?~ it.,. ~}Hj·.J1~1:d. {-:{ r~~:~f~(S\'i::1~) (ftJ~}jf{:~tl;s·,;:-,::,,:~l!-~:t·R~;l;s.:, Pr), i:S2: .. L:<S.:: ~t~~i'.m·1d ~~>i:S:'.fff::::~ ~~fr:n\.•:~l:~ fr~:nl tJ~~::: Pt~P,~il-3lfi.ir) t.if 
&~q:J~XK:~: r{;~:3:e..k:: w1th ~! liutiHI'..'.:.:.~:# frfoHti~l--sr-sl·;.~ '.'.~tvJ :t-:.:,t9~;_ti~ii~U~gK:{::- {~n ~-.v~w· ~~n,;bf)f)krn-"!t~'.~1 ~ft;,_~ .::-::s~:{-:rnhfa.:~ ,;:;~Hfl f!.~t·tf>i:r f).~~~~p;:l::-ws 
ki:.:~:).tity~t:fJ mrfff:. ·::t'rf~f} ~-..-.:""!f~ ~';-,;"1-qH::'}tt(:fr:tg }:eBd c~fr1pr~J:~g. m~ sm~H~. fK~:;t ·t~1;$S·,· PfJ~ ?~tns,. ":t <~~ ~ ".$.~t~~Ji~s:t::n~ ~"{::~~~i c:,v~ t<~~: f:~~(rfod <;1':..::t en ~ 
sint~fo; )::sr~~):,), t~:K~~:k:: ~>-Ci:tt ~Y:r~t~~t;-t.tls'l r;~ f>!n"".lult&r:ftl)USJy fg) ;:'~ r~~~pul~(~km -:~~i- ?ilr~~~ Jj~}:"..h:1!(: :~~:·:id -:-:-:{;~~~·:.{H~1::-:· h:3Vti":q :f:f~ .~":·${1}G· :8~:f:t!~:~nc~>: P~J- 5{S; 
l.n-s .. ::i-•·t(:; r~m\.~Vif~ij d~;i.:fa;;:'.i~~r~.q~~n.:.1-_.o>vn-falg ·i:h~=- l)ii~)1r~~; f~~l'.t.~S)j_qfo~:nn nf n:t;J~'.~Hl~,~J- ~;.,1:-.t1 h:s,~n~J a· w<t~~~,:: f;)ti~ mH:\. th.~~ i..'".DNAs <~~·n t•f: 
;.~mpim~-1-:;i ::i:i1d':.::•:.);::.liJ~n;:.~~~-.r. ~::g: 4~::, t.,~$. -~ <~}. 
n.-~\·'t~uki hi:~::.1~:- {t):t~:m. (cb:r...'it'}!:JS to·,oi~~~ {;)fC{d~n;_~{)' ::.:_i,(t!Hn 'i.:'H~ :t.s:rt ;ll -~:1:~ ;~n):_'} .;J-lthe ~n,1tm!kX} t.:.) nx~•:Mf~- !h~--:'l~t~thod :)-":" f:i~~~~m~:{~": t,"} ~t:iJt:(iG 
f(i:~~;<_1<1,.,·$ng fn):"t~ th~} rx)f.'t:i:t&!k~;) ot :::::t,s~$.>fs!sf;:t} :·~si3~.!~f'JY1m $3' ;-j~;t5l'ft;;~k,} frfor~~m&.:-- s.lf{S. i):id ~~~f::_.f:5~ ~;~~qt~~::x:.:J' 1s:~:: t:::~d9t"H t~y ltLUM:!Nl\. tNG, <t:.:: 
fot:;)'.:.-,ii::~1 (k:pfj~~~~~i>~-:-:...---::i~{;~· ,x~~ir:tt~~-~~1 :h~ ~:iik-1~nfd r~~PH~$~nt~tl;:),n ,1hrn:.~lis::~i!{~~- •J:=~~J~ f)fi->,:i1zjj1 t:r;k~t}~i :~-.:n f:n~h~~01 nrni~k ::$('.ttis.(~:-n. tr}_ b~ 
;.:1fnptcH~~d -~t:fJ ::~eq:.t&::~-:~'C ·ir{;)fn v;.~::i:c>tJ:.:: ~~-;~plJt~--~~;-f~S· ot·s~~~J~n:~*··f►.~cids- {UJJJ~·HN.•'.\ .. H'-:C .. f-'9- "'/,. ~-..::t:;,· 1 <\ ~?~~- 'I~L jj~::$, t~• i B~_~}i"':d P~j. -:f?. 
Ln~ :~<~}-

Cl;;1:n~~> .. l, S, "U}--i:{, ·,'Jn::J :io ~~ck tn ir:t~·~-i:r.t~v~-, st~t: {J{td~r P·C:T i\t:k-:t,~ ;~:~(U} ;;~-$ t~~it:t ·~)b¥k~i...l'.{t.•\•'{:,f s~~i,~:["f:J•~f~. ~~.t j~L {h~~::~~~it!:~:- S!1~~~f~m~i} }:) 
:....-?~:~--; i)f M~>>·~::i!'.s:, 'f):\<:")3;)jk:r ~•k':)'G;.i>:} ,;3n(: ~K')tJ~~x.~\ Ut,:HTED .{ht:~::.:1:f:~:f SQLE>~l~ t lNHTED:).. 

}~~:i:g~:t?(i:ir1:u ,-J:;~:n:: Z:~ n:,x~jf;wj .~:-teerners dj~;-t:k~~:;S th:•.:;/n~i~hod _i:;;f:::~~i;r: ·:< n:;:::-:::fo~~d ~~{:{::tr::i:::rs i:..~r.lh~r tfoji:j{~~~. ·:.<.,h-(:ffii~: _ih~ :~dt~;tr.:i 
c_<>.m-p:r.-s,:i:~ m:} th~1 :,~GnUf:>~f ~H~:-; w1(! th'"} Hl~: t~r~J:~t-s*:q\:~:n<.;~~ Plltn:-..~~ :b~~di:n9 ~j;.~_{ln :~~:~~m~f-~:r:ix~dh<::;::r-~~~- u1~~ •:iWS~F1hli:-~9 ·stBp· -f•Jpth•;s 
G'c}mp1~»~J:::: ki::~:1.t~fylf:{~ r:1r~f~-:. ;:J:~~J.n ~in!'..~. t ~'}qum·:f::int} re::1:.:r,x:H~pri:~~:1~J th~'!- -s:~m-~ ::i=I:.it;~ l:.1gs-, P~t.:1, ·im.3~{}};: j)t.-~'t .. •t:;t_s. !"Jftib~K!~rn~nt:s .. :tm }'K>sft;.:r:u 
z~.::n:pri:1f5$- nk-:i..~ nud:;>:-.,~i:dt-':t{. ~)~;::-;3_. f~)f;~4t \~1hf:rt:h~ &t;CL:t<l~n~. ~.:·>"fr,-~} in:5t;351i_ ;)ppik~~t.~i:;n, ·.t,n ldm:Utk:r ·:it,!:· ~s.;.:: -n:;~c!dt: ;;~~:f: ::~t~q..;;en,:..:~: ~fr,1~ 
;'__';f..'H"!pfi~;~~s- ~-:.:)nd(!-"fO l~:•$~~ fjfj;i..~ js:: !}f:.c::d k~ k.k~~lil.f~· d1,1p:k~:=~~--J ::5~!{~:}f:fl.:)~:':.~ J'\.~a-;};5,',, :f'\:i},:5:-: {(:t:~1nl~- ~l~~qu~n;,_:ifHJ f<)~3-cj ,s:~H·r ?":~ t"":::1.::ti:..~•} cut. 5}!'S -~i 

_;.;~nnk~·t:.-··ffg~)t ?}t.:-c1:•'3~C:· -~~dtf :n~-.Jj,~--.:~~i~-, {.X s-im:i:Jft;sn\~'..,<t~:;J::t ,;n ~- pt .. ·}t~~:i:f.k.•n ,1t t~:t~J~t n~_!{)i.,j5(:- ~:d~: ff\1)l(:,:)ul~i::s r,~~\.•h~i3 fo& :~:'..5fH~!' -::"::-t:""lqnR!~C~j~ )':i;:-,:~~ ­

::0-.·)~12]: .:--r:f~tht~ds· (:\1scril:):;i,;J fH:-re~n .::=tm b::'} ·~dY~11~t;;1g~:xiSh1··~-:;;1:'l:is-;.i O:.~'t in mui1~p:~:,~ f;;_~rnH3~'.a~.- Pt~t{i. {::)t·f~~H( lH.:t nv~1--...~m~xi t~~~:~;m::"!-?"B• f~~l~i t9 
t::...tplk.:H:y zi1t::dt)::;(;- ~~-thf:f~;i.!~~- ~hf::.f:f'lfW!fm~ f;f:fripr;,.~l:iS fro:-n ~}{ ~:-:• '.)'~ {~} th~1 .:nd:~"!:-..:°lr:\; p~iml=::~ blnd;nij-::'J~~1;-[l:i} th{;"!· t~~~~:':=>:i:1:g sit-:.:c: (Hi.} t1)0 ~j-~::.:imer 
si(~~ ::snd (t·~~) *5_;, ~~~f9·:S:t-t~5::jt;~~P~~f, ;>:}n:~~:r ·bfr:d-tt~~}--~l~>J. 
H,;.i\~">~y{:~i:~ :~Gt[X}\ UMni:o .i~-- :n· U""l{:l: ~~~}d. i,lf !:~de;Rh1~3 ~=~·np~~~::: .{'Btt~} .~rnJ ~;,.~a-:.t;~st.: ~~n :S~i~-::pk~r {X~:•~}-~i.(iSi~~:-·tr::m:i .5~ k'~-:?.:' n ~f>H_ :nd*:-<b:) 
prki~i~_:'.·bim.:=in:J .:~it~~; W} th~'} :r.d~::-:.:fn~ ::1tt:c:; fft~ ·u:"riv,j,t-:~t· -t.:.)r~,m;•d' ,::nti ,:~v~:;-.::;:,'fi: f~-':!~-rt~::\-:. in.:.~l~..:~i.~1: ::;~>:.ii~:~i,~»~ 1~:;;lp~~hl0 ,~i ~rm•~~~Hn~ i,:.1 ~tvs 
<~;r,:v*r:&~~- ttkri~:i ~::k:-t'::~b~j ·s(;;~qu::)!·)C-C:-!; ih th~~- t~:~Y:Pl~)~t~-.. ~~.iimtr~~d. P§,, ·t· L:i:¢. t~_-{k r•~':,•<•:{:~~<J ~J1.G:1 i?-ii(h if~~):pt_t~t</ti i:"':t•~m:ed ~.:t~:· <'.:=ti(tlfo:,m ~-i ·it~~ 
~WJfi$ ~$!"~i:-J~:~:s=~i ?_;ti;,~v;:r~i)\{~din-s/~sf1(fH:'i"l,:";~~ _h.; i~:~ ~? }--:rn.i (f {::-~~_d5)~ fo::k~J~~ $:f:~)1:.~~~,m-.~.;~-H~:.:f> th-'!':r:;::fr,ri? t•~:: -~~,riy ON!., fr ;:~tcH~~,m~ r.,f i:~t~)f~"!tf J\1. 4 ;, l.ns, 
-~3.-l!"; .•~!Jdi faNA $.:$~H}:'iJ~~~ F\~~ •t ,l.~l .. ~~~<~ \~-rhl'.~~;~fr~. <1tz":rjn5i~l9 ~~1 ~h)~ .jfist~1i~t ~}iplk:3:tk~~~f ';\n ih<l~_;-~;r~1 t~~n~~~- hj~Kii:r~~~ :;:~f~ i;5 ~> :~:}Gl.i_;{:iMt.:--: 

f::_iqtit'!ni;$: ic, l-:,in•:.Hf:::1 ::J _::::,:ftnf~:' k~r-:.::~i irvj~:>:~ng _::~_:t,~(- P;.~r;;1~ ~tW.:::Vi~ th,~·.t;.~::@:~ ~):~-,._,: t-◄ fi !hJ:~ ~id~1pto:rs., p~.• t~(~.: t:t t:);. :i~s.1i~iin~ j~~~iiH!,;":.:~t ~1t~~i~t(>t 
po?r·.:\u:cfo;ffHti~ ~W-~iX~Bf~:-~; .... tc•·u~i~ t/ .. . ~c\ds.of tiK~ t;~rt1-:1t -~)(})~·t:~~r:J;;;;<:tkE:f::, F\1-, ·:.":'.(( Lri:t H:3-<~0' ;;)n~i ?~5---~~-n, 
:t \.~\:~::iJid h~,:~~; b{:;--:<:;--:n .dbvj<.:u~ tL• f}Hfj :)f{::rd!::·wr/ .f,k~ti :n tht-: H~t ~:t fo~~ fa,)~3 :-.:f U)f::- lr:v~.n{fl.1>:i tl.' :-ri:(,d~(..- .!h,~· rn;sns:-~:fj ~A Stc.::<::n.•~3r1> ~t< itKii:J:'..l!'::"°}':f: 

ad2ptcr c,~mpri~ing n):--..,;:n ;)" tci-~r {i}"H:~) ini:i~>:lng p~m~:: hkrdtng .$Ht-;-~:::} ttr~)nd~>:~n~~ Si~1,< .:s~~ t~~~t~jh~ by· ~~Ott::Xt-\ Ut..•~Ht~r~ ~v;;_i:~.di~pti:>:-~-:­
<x.1rst=,:kiln:J {~}-lht': tn·dQ-..:fr~($ f.•f~tn}:<:, ~~~:y::~kt~) s:t-0:: {fi) ~f)G ~~fflf:~-<k1:~J ;j~f:;: {!lJ i th::}i'"j~J:m:i1l=X :::~-:te; mHl u-.) ~\f: t~~f(~f-,t c:1f~q~:~r~c<:: p?i:n~: tqf:Kfa1il,~Ht': ic~ 
~-~ t:. ~f:, :.~ ~_;r~~jf~t-.,;~fa)n ,-:*~~ h~ ::~{t1'.:~.'(i~ffki!l"':nl in <.k~~~ ...... :~kf:) (~ltpfa~~5~$j. ~R::·q::.:~;1-.':.~;), 

;~;~;;:~'.;;;~;t;;1/~i!'.; ;;~:\fi ~:~:~'.~1j;;;~~\,~;'.,,~;\t,.~~;;~':;;!: {il;
1
'/;!,'t'.:t!:;1:~ ;t;;:1i;!'.;f ·;;;.~ ;;;:~;;;;;~~\~~;;'•,:;;(:;:\'~t~'~:!;I.~;'.;:;;~'.~,1 p,i,1101· 

bin;J,if~~~--~it:e1 s!f:~::~ n:;:!sn-.~t~~4·({~ .=::;:ti~pk1r·:--~a;.i.~ --.:r:1n ~i'•.,..Eirlil)t: i:°l~ . .--i;;~:./$:S ·<•n{}·; u;-:~~:nf! ~MH {~1. H~i> ~):k~-- TfH5-Wf..:~;\.•~tk~:~ :\r;:-;:}.:.>ir5fJ :·:,_~. v;::-.i::>J:d h1::::k~ 
~w;:\~ti fo»t ft)~ -~.., ... t◊ ::r (.":~-:Gnt°~~tk<n ~-...lf -~&-~ius.:t\tJ~$- .. ::){l;-; ~'K)S~ .-c.::ffk-~~):)tfo lfl:!"~ d--..t~f~~~[f~i1}9 d\:p~h:::~~t:or:: ~"{::~1d$ . 
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WRr.n:.RN OP!,"HON CWTl'Jl:: 
JNTERN.NnONAt.SJ;ARf:JllNGA\i"l:JIORlT'/ 

1n t~o!~:e.": tht ~i~~'-'-R- -;i~ -~i~f i;J tb~: J>n-:(~<:•1h~i(hH~~t-s i:-i lWt. i:~~fli-ck:nt 
r:.r,:iHJJ-1).1:;i~ic;_~_ <if. 

! fakn:~~~''.'.'.'~,~~r'.~~:;::~2,; 
i 

H~5t~~$rd.fn:Jt:i~iff; ~~- tH(J:~1l1~~d $~,_tff:~it:1r::5 di$.(~{s:::..:::::$ ihR ;n;_~th<•f.i. ri iJ~i;~~ J. Entx3ifi~d t:t~}t:m"-"!l-S knt~~~:r dt~,·j:)S~~:,:....:;1fwr~:i:n lh~ w.J:s~::•'..(f: 

tt:~i;~::•ij);1;'.[;,;;~i~i;;~!i\;!:~~\~:';:;;~,;~~~;~%~~~;c:;?,~Sii,~:t1t:r:;;~;~;t:'.;:lt;;;~~;;,!'.\t;~~;~j\\'.'.':::;.,:t::·t;,~i;:~~;1~:,t~:fl;j;~:;:tl;;t, 
~~)rt":Plis.:;1s :i~lf>~~;: ~--iH(;~:,;1(~tifk::>, p;3s;~) ((itit:.:.:U; ~Nh-~:::-::~:~: ~:~;-.~~);,JiH1J ~(ij~}~~ hl~_l.::tr;t,;sf5~~;J't{~:x(k:ifl~ 'l,\fi :{k:n-!"tfi~~r ~~f~ h,,. =~· [lt.l~1:.:~k_; ~$•Jd z~~(R~i;i:i:- th::it 
·:r. ~- F>~v r._:_.: :< :-:nt 3/-•~~<+ _·;. B.-,d ~.- HL X>.> ~ . .J'{:, it<('! duff.;>::.(; ,<<i: ·_it')•::~~,:,: rx _'t( :_. :· :· :-.:t.:S /\ ·,:-~ . ..-. .-1: ·.,/,f~:..\,)1·<;; ,i:"·~-_:j: ~>v, .~"<> < >v~~2,.-· .•\(•-;:~ ~>,·--.. 
s~t~f~- ~~:~~:~ f!~~~~l-t:i•:.~\';:.dd •cii(~k::,~:';~W C-t_t1:ii)~~ft;_::n<;:<.1Di~y_ or: ;.~ i,.X~Ul~~lk1n· -.;,)t ijf~1:0{ .n~:G;~t~:k: :::.iik! _r:·,:f~~~1t:u~~3~: h;;~~/inl} ?.b~ ix~n-:e ·s(::qUi:>H~.~~:-_. P}1:":;;>_ 
fOU~,2};. .rn~Ht~>:fa ll{·~:::\t"lfl~'XJ- h0r~1ii1 .cmi t,fr ~~:·J,;,·~!t:t~~efn.~S~f t~<~r~it~d >;.1>ufki tf::H\tipk-~)~ k•:~ir.,;s~~:-.. f:;:.r".;f :~)'i.:rn]),. t:t,t r:.·s(;:-J;n~--d .Stt::~~~i~v-s .::;~~!:s_ t'-J 
~f~f§ldUy <H~<:S(}~~: v::h~:-r•;~r~ ~r~~ iKfa>[)t!t ~XJ:'"nprfa~:'.$ f1:t~Hl ~~-• J(> ~~ ·\ {j) ~h~ -~:tfif;;:c::i1~1 pJim~(b;~~;t1~ti{:1--::-:·i_k\. fl~}- ;h~•i lndE~;•dng ::.;it~; ~i-tf~ i}H.< -t~t:;~t 
::-1:;.,qd~ffW~~ prkner bktdlfit ~:rite~ z::~xi {i~} the kkm~m~x ::,:t~::. 
Hc.)~'l<;,:i;i.:'t!:f~ :SOLlXA. P~1fll7;D -~ li) th:&° ·1'i,.1;~rj i~lf 1f':tk::.-=.tng ::.~1tf:r,,~';:)$ :{l:H<:::J :.Gn<l -~i·$~f .. hf:S. an. ;3<;i;3f.:~<:i> '-X':Wf:•r~~f!S. f)t):'f: :fr k: 3· ~nth~ .ir:dt{>.'.trtg 
ptif:'i:f~{ :·.:-.::fRi~:'¾1 s:t~~:~ (J~) ttw: ·in.d:::1:~ing i;!tt~ rnw 'lmf.J~j);::;:i:/' 'k}r~}jj{j -Hnd Jij\'~:f:.~~ prknm~ :;:t:l~!lJ~.-~~'-FH:~rn .. :f:-~:- cap;:=tb~•j <Jf ::>Hflf~:-i;!5~i ;.(.- ~3'~~~ 
>uni1,,.~F5f:~~il:',p~f~i::~-'f bind~:-~} $~:~t::~;r:t~•~.s. {:Tifw t&:-ap:l~k.=r \..:-.-:.~r:~J:·~-1i::ti t·~, ).i} Lr$.· ~~-H; .pn);,:;"t..t'~i{ ~ti<~~~<~~-:::) t{:~m~~i:~h-:: ~s :-n-.;xiifJ>::-~ bJ< ;::Cditit•t.t 0:rths­
~~~r-t~ t.J~ij:t.,~x~:-<): prtrn,;:,::r~t>:t:-din~ :~~sm~f;rit:;~~ to·.ti:S :S~-~:>:J~~' ~1t:f .. ~; ~:;)f:=)~t s.~qx:<:?n!·~~~ ~-::;1::)·th:;~f~kxf:-.bt~ :;1:ly··c:Ni, 1~~1-t~tr!f!rit (l:nt(~r<3»t .r,,·g.- 4, Lr~~ .. 
1-~~--·17;: e;:;x:f* ON~'\ s:.::.mpk:c~.f;•~-l- 4< Ln. it:; \'.'.!'~'1$:t,:-it°f::. ;;1~-.~{.~·dfr~9J~~ t~l:-:: ~ns_t-:~ni ;w~~:k~:;~Ut•:·>~ \~Vr k::j~:·xl.:•<~n.'l:,'.t;nm· t:k>rj!i:g s:is:::. fa~ ::~ud~:{JHd~ 
~::~::qHt1?lt;:t~:--i~)r hindi>~t~ :;>..p:riH~~:!:f f<)f.<~n i;~d~x">.'.l°:n~).~H.._._.•:, P&r_~-- t~x~;?£j.: ~}r,.:n~,-;]S· ~r~: l)t~· th~~- ~{;;t~v-~1-:.l•.:s .. P~1---~~:{t L?t --~9:. !lq~~t1n{l. l~l~:-H~k=~f i~ft~p-t:.x 
pr.:~:/n~:t)iiX;>frlfs :~r:,)te~~t;!f;;;:.H -· k~ th~-~/ .. ~nd1$ \if ~~~~-t:ifSJ~q;~-J~ynt:t!.•~~ .. l_~ktt:~, Pz~- ~!t\ t°:)$ .. }~f2U ';;1nd :~~~F~:~n. 
~~ ~~-(.~tikj ~fWi~ t~~~~!-}1 ot>,/k.1;,g;-~-::-( f;.\f1~~ ~jf ix~~iti;:;~fY ::1k~;~ in ~h~ ~~t\~t th~· ~lti'l~~ ~;>fih';:) .:;~V·~-t'l'~~':-t: '*;.) :~(~):,~-:iv ·m,;: iYlt~th(~fh~r s;~;,1;)ff::t~~{ k: iik~ltitt~'1 ~::;:) 
<1t1~*p;Wf ~~'.!)-:i~;).is~::::J fr<m~ ~/ l~ ~r {i}th:.> :~~d<;~>:fr;~J f,•dtf:l:tt t.~:~~:1i~g ~;,:!t:t1; f:} ti~_t~ :iilt1i:~)':k~~) sH:·~: {'~; t:1t~~1~~~ ~~!t~H)\_ tX'.,'.\ Ll'r,-i:itEO ij:·:: $:t1~:pt:..)~i 
~~•6:~t&ii~fr~:) G} m~:1 Ir:r~i:1~int-: piif~~$:ttbir.stl~t'·:n $:il~; {i{~ t{1{~.$~,:d~}';,1}:~ ::s~t~·;. :(:it) ~"f.x~ t;'.$f9";.:.i:~ ::s~:rfi:~)i~~~ pr!n~x-bin-J!r~q -$~~:e; ~~niJ {i\1) ~hi~ .k~~~:i~ttfi~r:s::te- ~:~ 
::'l ·s h.~ 3 n~~•~n~:k~rs -L~~n he n~<,':-...\i.. •.$-ifj(:!:)rit ~n rj~i~~;t1r1(~ d:Jp-l}:~~~i;; -~eqt:~:tit-,•~:;-, 

Furth!1rH1t•r)j:, it ~~'•' . .JtJli$ h~t':,'t"' t~~~~'f::• 6-i.,)y~•:..~i~::~ -~f~; ->'.~•f:i1'.-;:· t•f o:-di:~~-=nt~~~l:t it~ ~-..;~ ·<~tt. ::11 th~1- l:m{;'! -~.;~ ~.:l:V'f:\1!k~~ '<',··-,:~":i ~~1:;)<:-,_) t:) h::"l:Vi~ tf~~:-:t~~--h~r~t◊f: 
~-:.~:JIT!J~.::Ji~~--t(◊J1)_·~~/ kt •. '.;.t -~- ~n ~hi~ lnd~~x,in§ .}.~lfrn~r- bi~~y_fo~~1 ·s\~i;~_ f~:) t~i~:;: ~n-~.ie>;fri(~ ~;H~; {f~:}t~i:~:- t~:~\~~i.~. :'.~:lfi!f:l~G).~ p;jfj~i3f _b,iHf.l_l~1g s.{~%; :$$fS(} (iv} ih~. 
w~~t:tak~t: s~~~:t, }::1ttG~ r~:~:r~~r:~)k~~5 ad~(~)t;.··d ~?o.":lr~: ti·in ln1,,,,•i~(>fa)11, ~r~v,:-;:l)•'~~ }Ji:~iy n.)lttin~ ;:-km ki Jh~s. ::~ft ·:1~)~ ff~f;:fr>i,·;:.~tkv~-f:-)~ ,d<~ir1q S(1 w):.;uM be k1 

~::f):1:tit~:-: ~hi~t tb~"} W 'tu :3.< :·idB-r~t~itit:m. n{ ~-:-:qc .. m;.i;,,,:.-..4::~ -a:-~, n-:<>st ~n~--~l:~:)t:~~1 :.h(~-)j~$t~_;f:1,l~fli-.:)9 dt:p}~:a~ion r~~Kk::~ 

R~~~r:Cfn~ d<1in~ -: U, m.;..'1:'f:t':d st~;.~m-2r;,-~ cl~~::.--:k::-:,::-:-:~: fo~1 :11 .. ,_1HK~d <::f d~:kn: \}: bui rnt•d:r.~xi ~~tr:&rtJ-f:r:1 foH~~ :t'i) ~~xptk .. ~-Hy- (ji~t~•k;:?.:~::-~~-~1:-$.•~·:°ff -~f~{~ 

nc.~cfo:]f; ·<1:.id fr;~wnr:::m:~ fr~·gn '}"';i~Jd~- S<H~{p.l>3 h;::::s- H)fj :~~'!ffH:1' ~iJd{j);'.ln~J s.-[iJ~.: 
Htt~'i.:~":\.'\.~r~ ${~l.EX'ft, UMrn~r~- i~ ki lh~l f::eki (:f lrJd~,l>::i°nrrs:~~3'~Pli5~~ rnti~i} ~:rn5 t~1~(h•~t; ~- n~K-:i~\t·;. :;~1.-:-t,i tr-:~gm,~~~;:~~ {t{tn~ ~:.11::~) smn})':'~~- ti<'°.:S thG 
f.•aftW- i:1:d:fxtn~:}·jt-;) PfW ·t~N~-:.tc:¥s,~i f~-:Jt\)h1ti-::.1 .:3n~~ ~~\~ft::.'::1 pti~'i:1~1~~- :nx'::·~~~1,_1 se,1t:<::B('::·:=:'i :..";.:.~t'i:..{6~:~:: :::.f :-i:ni"k:::t~H:~3 ~<..: m<:~· <ur:h:,::r:::;;~;:• p:.t:r~•.)'.t bititfo:9 
-t~ijt~~":tf:t'::~S ~it:·Mf:, tf:r:1~~latfH.::,:n~ttt.c.:.,'::~,- r\~; 4·, Ln:s.: 5~B~ pn:·.vfd~r~. m~1t &:~d) ~~jtfiI;~~t~· i::s -H5f.~:;ffo:-_K~ l~;_;,•.,;_~tkiS~{~:n •Ji ._th~: ~jf{)!?: u:-~:v-~~~{ 
f!-fl'rf!i:f~!)frs~:m~9 ~'lll~~;~:r~~!l!}.tlYHs: tic ~}tfl :')' f:nl}~;::~:.4:!~R~~ ~fSi'.~iJSn:J<:! 'l~*~ .ihm·-:~JJf-2; tl'~ ::~;y DN;\ f~~19m-~int ~r.f :ft.iW~~~::r F\1. -t tJ}S-:. ·:.~---1 ~-~ ·,:i:;3~:J: 
O{"~A·:~~~Ht~k•-,_:· P~. 4~- L:1, 25; wh•ir~1ir~ -~:i.;-:.~::.,)~"'Jtn;1· k) _-~h:~-i~$:~faif':t ~~f_.t;lk::3::i:)n~ ~~n :n,:j'~~>~ki(i plirn~';-f t-ti~dki~ ~~!f, l:s .,~· ~~t.:de,:iki~- iiij:~ii:f:::.~:~~t<i 
bjnKflf:-::J ~-fJtif::~t f.t~~r -:w; ii:d<1:<ing ::.~:~~\ ~~~t;,~ .. {CO:::'f3:]) 
it Wti:.iki h:.~v"-~ b»,~i{iA:\•~t~t~~ to <}n'-~·<)f-C:f<iin.;x(:/ ::~r.-;i:. fr~ -~oe ~:.nt f~t th~: ti:~;~j- of ~fo:s l~)v~n~!Q::J k• rhi . .,~m)"· fr~~1 ?~<.-...~rhi:-.•"1-:--i--<~r ~tt~•"$":n:-~i:s fo. ~:-~cf;~~cit: 
f•tH.:f(::tt~: ~'-:Jd fri>(~:::-~f-':)fa fn..--;.ff::"f*~{~h. :sjj;F~tAf, Jm;;,•:n~J t_h:e3- ~~*rt:i~ ~:~d~:::-;ln.j ~:-tt~=·-~s· ~'.-HJ£1ht t:;y 8\JtE:</~ uMrn~t~. ::1s. ~~:3J:Hl'..71Jf;s h::"l:V!tl~I u-:~~ s-3r~~•:< 
in:..i~~x."i~l~l.iift~ c~n he ~~·~(~•'Bn•:::~-d h_·::,g&-th~t~ ~j~l:1<1iK~1Jf;@th~-fH;~t~d :k)f iYmttt~if:: ~~-~~J~i:.~n,~irt(~ ·r:Jf:f:~ 

H<~§·:~rdin:g t~~ln) ·1 :1 :- ;-~:-cxJm~:(S -3Mi3i;~_-c::i·:~ :H~-cj(Y5fsS.tb~~- H~l--~tht~d (iJ <$::~tm ·] (t bm_n;S;•dU:~xt ~>~-~:f~Hmr~:: _-fa:t? 1:::; ~)xp~~dtl)· ·,-:.tf~::c),--...t::f~S- Vl~:t~f~W th{:~ 
&';~(:u-$n~jn~~-r~m:l~- -~;r~~-s~p~~~t~xi l~:-sBd ~~r~ ~h~ k~d~i:ng-·'$1~~-
}·{~N ... ~~~~r:, nQLt:.X'\ U.M:ntD l-s tn }r~~~ !10ki ot i~H..~<::>:~t:;1 SGJnpk~~ (lTt~~1) :;1:1d ~&-:.~x:f3<3~ ~-:;~1-qw):1d~;~_ tx!a<fa;_r:n-:: S;ap.:'trr:tr:rt' h::<~~jd UH ~~l~5 hW\,--.}:)f~_g 
~-:-lW-{Hl~ u::~:-,,,·,_1t:$«i k~r.t.ul:",:j m~<l ::~\~:1r~~~:: ~::r~rn!~r:";) :nr:f\:t<.fo ~;:.f:qUf~rtr,~:::; ·,:.:..~p~"!ht~ ,·l :;~:nn'.\3::,i:~:v .tn .u~~ ~u;,~-..h,.;t~~:• f-'ifrn~,r-t.~i1dh•3 :~~}qv~,r~:.=e~ ~:) th~"!> 
~~:-t}np~~:t~::-f;'-:nsl;~:c( f-\l- :1, tnK. ~1~::?<. -p::t}'..4:3,;si:j 1h~st~~~J;::::h•i~n1pf;;iti5 ·fa n1,·:..J(:1~~d hy-.~1,k~i~br~. oftb~f :::-.:1:r:-~~~ tin(\l~}r~~~: p~ircx:i.r:-bin::.llt:r~ s~t:..::c.::n,:.:~:::~ ~◊ 
!frr W •.x~~d :3' ~.•ntj:~~ t-.~!~}~=t~,-:.~~-fK~:5,_:~ r:f::n u~~~:-~~for~ bt• ~~n:{ DN_::\'ff:'.~~fn~~~ ~:{ :nt~r0sf f\1, 41 Lns·, l:J:·]-"l~ ,<~-~--~- UNi\ i;J:::p~~~ 'r:)). 4, Li~; i~~ m.,-> 

;:';(~;'t~,\1\:;1;;~::~~:i :~ i~:~;~;; :J~:~1~~:r·1s:?~;,,~:;t:;;~1:t~;:';~,'i}1:;1:;t:,;'.\~:t-:1::i:I':,i;i:~::'.,~J'\}~::,.~'.:,~::::nt~::;,::,:~:~:!::;: :;~::;:, 
r•\J. 9';", Gl';3~tt~ 4·. 

;;~;~~:;;::~:t;:t:.,:;:':.~t!:~::,:~~;\t:;;,;;'~:;;,:g;1~~~:\1\f~-~:;z::~~;:,i;;;;.;1:i~i:,ii:~:i~:\~);-1~~{;\:;·t_;~;t::~:1:~:1J~::~;;;n~'•t~'.~~~tgt: 
e,:~~mplt)~i ·,-:..:3?; -18~ ~~:-:~::tf~ttn~f:f:~i W~~-Bn ~=:~-~:.,~~:Mi·~~;. :~~:3f.§:\ rnY:: ~~--~)p:;1r~~~~1-.tb;~:i:::·j ,:-ii °t~!nt a:Kli\};· :-5,:!nt{Jfr:::·::>. 

t{'-:~~)::)tti~:\) x:1i;kn ·"f ~:, ~~i~xiiH~::fl ;,:;k~<.:;::rK~:~·rJ:fii{;k1s .... '1'.::; ~h~~_-::~~:H:lxi {,1f ~-Ji~fo:· ·-1 ·1{ ?1~(1<l~ft~!-d st~~~~rf:fj{~ nit~:"~~t·t;~~,{~l-~t:_.:1--;.~~-~·rh,-s;-;-;,~j:r:: u-m sep,~~:;,~~3-s;:.:::. ~•i 
~~,)t_t~rH-?iS11:~ !~:'.jf_l~s: ::s ?~fk:rr:-:-e._d {k~ sz:rt1~-_.~?~:b,xifrn:-..~:\·t/;:_} _n~::~.-~1S1$~rf~t .. i~k~g -~~~<:~< nJ::~n:--~~:\>.'"--·ftlf~•f.t~:-<)~:-k~~tH(i\:_:n9 _ml~--:0,·H~3n ,:.<nf2. :.~::~,)~K~t::C1f:~1 r~~~~f~ 
,::-:.-:mp~h::ifi~ ti1& sw11:e ~l•:.1:$~ -~_::J:J:;:. F,ti:,.=tj:(~. {(K~4tq}, b{J.t m,xiifit1f~ -S~fi:(;~~fif:t:";.,dl-S(':ft~.t}S ~;)~S to \;~.Xf~;~rJt!f ~-;~~\.-:lt")$;~ -~ .. _..~Wi<5frs th~: &'-~p:~1'a~i,<.::t1 .)Jf 

:.~~~•~tK:i.nG:r:g ~~!{1dt: k=: fH;::~fGin~~,:j pr~crt,.) ~~~~;::p J ~-
KV,rf..dtd· h<~V<:} i~{fc::i~ {;~fi:nns. k) on•:'- <)f cidln:;i:~{:;5:k:il ~:-i: :~h-e ~·nt ~~t th~: tim)J th•:t 1:w:t::n~~':.~i~ \,;•~~ 1i1;-.._~d~. k:. h:J~~f th:~~ ~:<.::-p:,::n::i."i-s..~;,i ,•A t:::~1~~0:1{.~!t:;1 
f-.:j~~d◊ ·i~;._perk>rm~~d p:-i{)r ~i:~ si.:e::~p ,~\ • shv..~ ~:~~k:1-ctk.1:~ ti;f ~fiY .◊~-d~):' t..f ptt:-<:i~~S$ :~~~);)::~ 1if;k;h dki net r:.;~•!$iJ;t ~n-· ,.:: n~!v" ,;.,f -~.Jr)f:-:<:p:.:1efod tw:-i.-lt -:_1;;-::,1.fJki 
k~·tto.tv,--s ,:.m(1 ro~1tin:c:-:: -:.::r-:W. ~:} th-~ (1tt Hit:: n-K'!W,.;--,.,m-.)::1 ttJt dt1ing :·:-f.1 ..,~"1{_::i~J t,!s ~-:-~ f:r:sui* .th* dup:i:·;t):.~:-.~;<"~q:..i~H<.:i:s :'.i5;;;,-d·:;; ~i:-s, k~t-~nt~fi~jd ff(:t~t~t~; .. il}~-
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lit <::s~.::-:fht: ·$))~.f.f.~-j~~- :~3~,ry «.lf:H~t:: ;lr~ c~~ding :hHx~s: -~~~ .ni:-f :~u !fh~:iti:t~t 
C,lt~tj~)t}~ti~)~~ (}t 

f<;~~nJ~~:t~~ ,~~~m ~~(~~ nR~j}!*-9 -St,-.~:f~~~~~r:::;JE~ch-:-s_~~~~ th<.=t :~n~~~~,i~i f .. <:'. d:.::~nl ·~·<:li~f-:n•:..~~*~~~ -~l~1;:'!-:::~~r$ f;3i1f.: t>.-~1xpl:d::~y {S1~-:.<:~:$::f:--~~j~~rtjn ·::"~:­
i~~g~t ~.(;X.1t~~~{..~ ~!;n~f!l ~~~'1jn~l sH~:, _:t~x" a {J:,)_:V:f;~"~.;;::~ l:1~~)f:t .sx-:·qt~,.{);t:~ p:ffi>~i:' b~'!fH~l-$J ;;i~~:-
i+:.Ni~V(~t .. ~~Gt.lD<A t.JM!TED •is-: ff-~ _ftj;_:fi&Ki (if.~:·dr::xi~l~J ~~1r~~f.:fo_s f;W~} -~nif·t~a<~~ff~i ~~ t~~-g~t :s•~'-.J•J.~~ti~:-i$ P,:tn~:r t~kxii;l~l-~t~:·k::::,.i ~J:')~(~:'S::.~J 
t;xt'.~1~~t .:::.~<-~-:"3~)~;~ pc:~-~~r b~~idi~~~ ;~~~t\tn.;~-}~~-~h:·~,~~; _:~~~~,(;~~~! ~m? ~~>'~~ffk"\}">ti_{~~t~ tr~_t\~1~~ :~t•~~~~~t~t-t$_- ~::lp~tl~~~ df ~1rt~~)~lir~tr>~< :tt~~:~~l:~v~;~~;(,~r 
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2S 

' ' , .na1.rp.1n 

ttUs 
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ta.rg.e t. 3 1': - -... ~cu-r .., -~r.ti;~- ·t a.:r-~;;~t- C(H)t ai1).s ~:t .5:1 --~pll()t~rJh·a.te mo:te:t~·yt-.t 

~-~~ .it:J)3f~ t~ r(~:~~ i -d.1raJ. from ttrt~ sJtecir·i-Ilq .P-t'<.)C?~:tf~~-, (;i.r: ftriti~.J(:i tis:.tnsl a.11 

ntei:t!lS t1{)\r.:.l1:t~n t: 1.1.n.ka.\Je <)f p_<>Jy·r1·u.(>l;~~~t}t:i<t~1 st.1:::a.rH .. iS \~Jb.L::.:ti :i,i~~rt~ 

t).(>t J;)r."_i_;J\1 ic:uz~l_";:/ t:~<):Vt~.1..(~ .. nt .1:/ .1...i"T:k.ezi .. Ir~ a f)a:rt.-I .c~t!lfi·.t· ai;111.:::t:: t {}t 

(~:I=>t i.::_)rl&·1 l x_{ tl1f2 <~t~rr}i:).L:ne·<l J .:i·g/Jt.S:~(1 l)(},1 :yqt1c:J.?S~·o·t:: .i. dt~ 

1}e~:Jl.1i~~ri{,';{:~:$ itf1(i "ttt}l itrqtt~<,J a-(ictJ:->tor: tJO-.l.-:)'.)~l1(~1-(~f.;.t:.~i:.¢,E? -;:~<.) rlSt-J'{IC.t t~ 

20 n1n.:/ }:)e tnJii,fi~~<i ft:(>1U ~~Jl_y .(;/)tnpc>_n~~.n-ts <1::f. th.t:i IiJJilti()fl 

~,~: .... ~_: f' ~~l) -1_ :e 1:~1J r: if :ic~,;lt:i·.c--t1 .1nt~t:.l1<.'}<:ls a _.t'B- k.n .o~vn .i 1] tl~.i2- . Cl rt ar~£~l 

ti_t ,f1.ise St.:;~r1d.t--trX:i ·1n(~tb.i.:.-(i.~~ (-Sa1Tibrz)c~k. i~J1(~l F~tJsSt(l . .1., f.,1z)le·c:it1¢tt' 

Clonin9l A Laborato:r:y H,;.mua1.,, third ,~~dit.toni , 

1n. a ne:<t step ac<~o.rdinq to th{~ invention an 
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a 

.Ln the poiynucJ.eotide 

10 

the 

taq 

the ligated 

that 
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l<angth 
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30 

1.5 

for 
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·-- 31 
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p r :i.rne:c 
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33 

5 
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d'{t$ r..\:t·il>e (i fttl. l ~y trt 11()0 b O 6 :5 8 :.t 4.-<( 

c::~?-rt:·at:ri t~:n:©.,)di-rnerit-~~ cJ.f }: .. he . .i.tt_V-~~-n.tJ.ctn. tnl:t\i Jn~~-ke u . .;.{f~: f.>f 

s-ol i.-t.l ~st(f)r~o . .rt--s ¢◊nt1-~·:;:--i s~~ti -o:f a.n :Ln-t~1;t ~NJl:)S t .J~i~:t.~~ (>f JUi.t t ·::c-i.}<. 

\ c 1. -t1{;>t-:·? ·r.':' a.l)~~ ~(~:-t):l()r1~t " a .Ee :.:.ts-e(i .trtt-.s~·1:-c:t)~r).g~c~1~-1 :y l~te-r :ei:n. t .c~ 

JO :refe.r t-(} .~1 -d .. i .. c~t~.r~;1t(~ : .. s .. it:.€:- <)t 1 a $tYii.c1 :Sl11\f>(>tt c~<:::rr1p . .1:} .. $t:;~tl ctf a 

}).l.JJ:r .a.lj.t.y :t:it .i.(l€:trt1(:·<i'1 :Lrnrnr.J}Ji •.tt·.s~~<:i .n:tlc.l.-e.i:.:e~ a<::.tcl C-tt r :t~.n<i.s -~:-d1<1 
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s 

20 

:syn the.sis ,-:t 

direct:Jon. The 

36"' 
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It wiJ.J 

1:1~':"J,rt:.t -: ~,11J:s.) :r:)f t}1e ciea·\~-~~~<:i -~$-'t.J;.at~::.i{s) t~1?tf ~~ .. rt~ .rl'<)t 

th~e· .s;;ct_.l,jjj : .!~1Tf?J:)()_t't ·> Stl:i:~.tCt\l:~:> :<i~.r?tlilttrrtrig'· <..~~) l):CLi.t 

SpKtng Ha.tbQf• La.bQrato:r_y Pt:~$,~-, Cold Spring H2u.,bor 

·_Lal1{)J:~·~:1t:O .b;{ Ptess~ l-lY.: (}(tt:ten~t P.l~{)tJ)C{}1.s{ e:::L~3 :f\ tl:Sttt)t~l ~~!t 

to 

l~J "") ~ l)€··n .attL!?}1ti{).t\ testl.lt:- ~~ .t.n tli ~~~ J)1C{).dt.1C::t.i:i)T1 t:<f d }3t:qtt~rl<.::.j_.J)3j 

30 tt~:tn~)·.1.~~t-i~ ·wr1:i(;J-1 i -s J>ar:tia . .tl;/ o;r st1t)s·ta.r1tt.::~~1 1.y~ s1 .. :.n-~;r1~::;_~_-

$.t r. .. ar1(lt.::_d .~- r:~ seCJ\JE.!IlGJ~rig· .. t~~~ac~t .. i::.)n n1a.y t:-11~~r1 tJe .i.:n .i.tiati~cl .b)·( 

h.'.yl'>r·t .cLi.S .. ~.t. . .i.cn1 :():'.f. · -a ;:fequ:~~r::.c.i.rl~J p :t·.:1.me .. 1:-- t)o t-l-1~ .si1-'l~Jl.&:·.....;-Str-ar1deci 
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a 

of a 

template 

into the g:row:i.ng chaJ n has 

ad.d:i.t i.ort 
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nuclec,tJdes, 

s 
use of 

the 

in 

10 

reference in their ent:l.rety. 

in situ 

MPSS 

be further analysed 
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l.5 

that exci.se.s 
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Kits 

t wo 
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at 

10 

ffi,"ly 

may 

1ons, 

k:Lt. may' 

at 

wJth 

r>.ri1nf~J::s f()r 1Js·~~ trt a~n 

use, or even in a 

or reconstitution 

a {iiff{~~r~~rtt }?r.irn~~rn, 

in the 

requiring 

Ot dried 

If n:,quLted,, 
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,.. TE 
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30 
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DNA 

DNA bt.tffer with lOmM ATP lOpl 

30 

Spl 

1ul 

Sul 
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10 
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9-f fJ.l1 g ()r11Jc::l~::c,-t:<i.:tt~ }l \..Ja/; c~11a .t:~gf~~1 tJ) ·: 

5 s·~ 1:Ji9 ~fit:i~•t;~~-·-··-<;.;./rc:t-;f;}));{?.f{(1:c:A(~l~~~--:c;{rt:~r 3_·t \·-:;:.;_t~Q It) t4·o) 3} 

20 

·" AnnE\oled ;;~d~iptor ( 15u~1) (f,r:qn\ •1,) 

"' Qu.i.ck :Liqas(: O.U/tLU (NEB, M2:?00L) 

eltlting in 30µ1 EB~ 

10p1 

i5p1 

l{)p:J. 
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10 

·• 

25 ·• 
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20 

2-5 
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5 

·B~3J IjjJ:; ri:s:1~J: 
f.)eJ. }-i Llti. ~fi.e-cl . iJi\C~ DN,A J.µl 

10 

l~t1iJ~:17 4 T.::i :b-i~~-r -y-

Gt:~1 ;>t.:i:•i:f~i{~d- Pb.i _X1·7A fiflA 1p._1 

25p.1 

tp.l 

SOpJ tota1 

25 
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1 

10 

3<' 
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5 t {204bp) Insert: Econ 85bp 

,lQ\;tiiAfiAcq~:¢@t\Cc1~ccdi\GATCT~w1lcme•0w0rr;~0@rm1a");ersJD.m0mmcl 
lllli@Jt\CTGATTTCA TTGCAGCCAAAGGCM4-CTTTGGCTGGATCGTTTTA 

CAGT.· .. CGl.1C.··.A.T,.AAGCCTTTGCT ... C'.f .. G.TT.N. ·• \ACCGCCTTc.•.".,.'W.3.• ·.~@mf@0@E@~"0@' . . . . • . • • • . • . • . . •.. • • . . . . ~-.,:,:-,,:,..,:-: .... ,·.:.,, ..... .'.~ .... :-·, .. ,'.•····:,.'.-:-: .. ~-:-:-., .. -.:.: .. ~~~-: .. ,, 

2{2i4bp) Insert: . BAC 95bp 

A$+pATACG.@t:f?AC©7(@D:GAGATCT$0'tN€UTI0j[~0£<i'Ctlfif¥1%1f.P;G}~~Q~£1lf~@~1I~tt% 
~®@;1t®;mATCA,t\ TATTGTGAAAATGACCATACTGCCAAA..AJ\AMACTACAJV\TT 

CAATGCAATTITCATGAAAATACCATGATCATTCTTCACAATATTG.AT~W.,$£fi~ 

§!L~~l~lot~~lm~m~il@'§Bll1\~'l~!:11@Pti lllifll1tl1tlc1J:IIE~~ 

3 (215hp) Insert: BAC fJBbp 

~:r;G,4.:tAC.SG()qAGC$Cl7GAQATCTWJQ)zWf@iil~JRB;©,D1~'W}~~~~)¥1111@1i&111~ 
0:ctmm'®.mc. ,,T. CA.c.'")TGCTGGCAGAGGGACGTGTGACTAGCCAtGGGCCCCTAG ......... ~..;. ............ , .......... -.., .. ,.,..,.;.: 
GTCTCCAGTTCCTGGGTAGC'n'GtA'nTTTGAACATCTCCTGTATATTAGTT~ 

~1;~~u'fiJl~@S.ltf@~1)J.•mi~lill:@ifil'0.~-e~-~A~ffl 

4 (147bp) Insert Bi\C 28bp 

~~•\TGATl~CGGCGAC$t~C,¢GAGATCTW,\t\\imc\w~~{~W~tiJX<tG$©W@ffi0ffiJIJ¥, 
IDlilllAGTGTAGTTGAGATCTGCCTTAGCAGCA!~ltll~ll~i'IIJI 
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5 

5 { i83bp) insert 8.AC 64bp 

}°V\1XSATP.:he¾i=>:s¼bmAt)qm~0·"'•'"Tf':T¾:C•~i~wr:i""<i?fff!fi;~'Q'Tl.ll.i.#10@h'¾Wta1t,\J{{);T.@fti ·>:. :--•; / .. :< '.•:.:.:.:,: .:· .. ... • ~--;_.;~ "< ' ~:??:: · :-:0..::'\.-. /-~.f\.: ·--~-:~--·v • /:".'\ • • V . ' ~-:N • -.~½ ·:· -'~.J ... •· .. -·.;;:;'.· ~~---.. ,·:··,. .... ·. :-._:; :,; _ .. ·-·.:·.~-.::.v ~ -~ ·,:.,•.0:·- _ ·'y • .,;(/; __ ..,.;_· _· -:::>-~ , ~; 

~"~tf0WAACACATTTC1-\J\.4.GTTTGGGGCCGTCGTCGTCCCCMA,,AJ¼C.Al:..AC 

CACAAAAMCAAACAAlv\&~m~~,-~;~®~}lllilig~li~)l;@l~rrflll~l@ 
>:M_-~~_·;:_W_dfi_i§di''~~;~~~~~~w,iaa1i~~~~~,~--~~ _'_ ,::,c.i.;,,..,., T,1 ~-J··~ ,,:, .• , \_ -n.~~~~~--- ~~~~~~~!m\~~~~~~~~~~l~~K,~ ~~-_\ )J ... ~~: --~ -- !.- t' ,.. ... .:-.~ ••• ; 

6 (170bp} 

7 (180bp) Insert BAG 61bp 

AAT~ffeT~1§t§:@G-gAQ(;At;¢G~GATCT~@%.Ww~l~@KW.pj~@~P.J~l0w~i!~;lJtL~ 
M~ftQffiTGGGCCGGGGAGGAGTTfGCGGGGGAGGAGTGGGTTTGGJ\l\TCG 

GGGTT AAAGGr\Ai\GAG.§,i]ti~~)~~lllllinrll:~illll\:~l®il;11'1 

a (J90bp) Insert BAC 73bp 

20 'fGA.]t*b'G~CQACPABC:yABATCT?;Ci'&~mmam,@@,ffi#\0~0~~t;:0~n~llrnt0~ 
[{11(11I,i\AGATC.TATTTC.A.Al\TGGACTGTAGATCTMGTATA/v\.t\GGT,,'\i\GAGA 

ATAATTATTCTAGAAAGTAM TGT,t4t~1]Ill~&WJIW~'llf4lillll1~\ffi 
•_i _E_~~A\~~OB@ ... ..... P __ ._ 'x'.':~-~-imi_,_:; ~m:\xt@)~j'¢:%::& ~~~~~, ,,, p,·~ Ir, N •·~ :::~ 8_ 1_ ,; .. :A· .··•· . ,:: ........ •:~~..;:,.-.,,'-:~~ .. , -.;._.:k~:~.,;.-~-: ~~~~~t{~~!-~ -~(.._;_~ ~~- ~~ ·,),.,t h•~~ ... ,..,, ... ,.~ :... .. ..... _-- ·._: -

9 (192bp) lnsert:BAC74op 

"'i\'tG1~TA0..GGC.GAGCA0CAGA'l'C•1V\@~@lW@-¢.'©0wtNGl.\~~jg~@JI:@iE@@ 
ta~J;@TT]GG.~GAGGCC.lv\GGrfGGGTGGATCACCTGAGAT¢AGGAGTTCGAGAC 
C."A·G, l"'-'r'G. ·G:'1""':C' 1) "C' tl 'l'rs, .A 'iT' A A_f•Cl'i""':Ti'."'T• C• -r,·kf7i\it,i~'.~b,~,,,A:i~!Nt],~}.c!-t"~~'l:Vk$'f;1¼~ 

·Jo • • . )'-,l ~ . ' }\,_,, • rV-"\ .. -~, ·1 ~~"'"' 1 ·~l':VV'"\ ~ :s ·\.,."' . ' . ;JI · j ~m.~~~t~~f:~~~¥._\:.:?1a~~t@~~~*1~1~.k&tf~~l~.{~ 
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10•(l85bp} lnsert•BAC 66bp 

~8Iil~T~~tiG£1@@8C'¢.AG.'QQIGATCTl\§l:\Qlli@itli@&1llil);l~\1@1@i@III 
~-~I:!1HfTGACCATTGTAACCATT)-'v-\ TGTAGACTGCAA.TGA\TATGCACTATTTA 

CA!\GCTTTTTTAAGACTCT~2_@ma~~\~%\q~-~~@~l~:@Bi[~:@]j~~ 
,.,".,'""·''-'''''},~~~'''~·-r',~~~~~,--~~~~~~~-

5 ~iSl~t\®~~~ti~~~i~lq~k~~~!~ (B:E~{J I I) 

i 1 (i 99bp; Insert: BAG 8{)bp 

=e,,;ir:@%:1}~\m&JP.&Gct~fiG%mG~9AGATcr~1&~1¾lll~L1Hit~11::mwm@t11Zf~~~~~*§■@ 
~ilt&,¾TµfilCTTTGAAGAOCTGOCAGTAGAAGATtv\ACAGGCTGGGGAACJA,A._GA 

1.0 GAA.AGTGCTCAAGGAGAAGGAGCAGCAGCAGCAGC 

~R1TI@~ffl\'&\l~~&'.](tz&.W%1wTu1\'l,~-]R~ll~@l~l@©PJII 1t!?-Tdtwffe1-ffi 

12 (2'12bp; Insert BAC 93hp 

15 ~4.,f~{Tl1,t\TACG{?Q~O/\t';9A~~cg;(%GA TCTAt}1Xt1~Iwm[tlt©Jc;t~0.~@l1~m@j1tm@ffi11t$. 
@'.WJMt($;ttA.GTATTCAl\Cl-\P,GTCTGTCTTTTCCAA.GTGTCTITAAAGACCAGAM ~:.--•"< ·;:·.·· ...... • ... 

20 

-13 (247bp} Insert: E.coH. ·128bp 

AAT(3ATA¢:oo¢GAC.CAC,G(~AGi\TCTif\'1I4\llLBffwitifili@X&i!k~$1,@ll?.\0~1@~f,~~Q 
@(%wJ".bjnCTTG/\Gt\THAGTGATGACGGCGCGCTGGA<-'\GTTGCTCGTCGCGCT l\-~ -·.··:::':'+:.·<.:'.V❖' 

GGCGGTACGCCGCGCATTGCCAACCGTCTGCTGCGTGGAGTGCGTGATTTC 

GCCGAAGTGAAGCACGATGGCACCATCTCAAG:@"®~T®~J;,~JJ@l;l{¢1t&~Tt~\l}~ 

14 (202bp) Insert BAC 83bp 

J•o AAJiii~TA@@§;~G1\G9i,m9@1.1GATcT~!itir111n11t~i~@rn1:1QJ~lL~tI~£Rtw1§m~ 
~f;l~!l@J]GGGOTTGGTGGAACCCAGATGCCTCCCAGGATTGGTGGGCCCTG 
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[, '15 ( ·166bp} fnsert BAC 47bp 

~1@t{r/\~;00c01*ccAcc0AGATcri¥lY,lm.e•\%®@fil&~A@£§,@Ji,¾1s®:1Et?;llliTI® 
m1•1'!;'.~]l«rGATA.t\GG-AGGAGGUTACAGATCATMGTGCAM.AGCGGGGGA 

3{) 

G.Aill1i~l\~,~~@Sa\ldlll@~~-~]&~J½~-w.;~m@~t~~~~1-

16 (147bp} Insert: SAC 31 bp 

<3A1uA¢QP9~Ac¢i\¢eGAGArcTAW:m~rn,m/mtrre®nm@m~m'.®Rl~,w~io1ffn0.13 
~1\§1cTGATAcTGTTGT/V\ccAcccA~TT'GGTrc.,<\},~i11i'§,■.linl'i'i11 

16 clones fr.om PhD< -174 llbn.uy {~ tag} 

t {183bp) lnsert: .Phi.X 67bp 

:A;x:rG~mmcG1\¢9.«c00AGArcrmc1®1~•e,1;~m~w,J~~~l~~u:~r:r\~IDI~~;~w 
m@:]TAMGC'rACCAGTTATATGGCTGTTGGTTTCTATGTGGCTAAATACGTTA 

AC,MMAGTCAGATATGlill~~lt■Bl~@l:IIIf@IJ]1!11l'S1111l:~II 
37} 

2 074bp) Insert PhD( 58bp 

$P{filAQ.G@GG.AQGA9Q£~f\GATCTt1~~-mm~n~@&J£i&~!?'J,Q;f:~~fg@IB©ITTJWl~£1 
~m~ICGACC/\CTCGCGA:rrcAl\TCATGACTTCGTGAT.AAAAGATTGAGTGTG 
AGGTTATiV\C~fiiis@sg~~1§~~1$1'3Ytrut'~'t1®~41&.({~me:e'€~11m&,1€fo,ajiM@~·· ;.: .-> · · . :,.;,.;...,x..:, .......... « .... ,,J~,$.~~ .... ,%;:...,.-.;,~~ -..x..:,,, ~{~\ ... ,~ ..... x~~~ ........ :, :.:~ ... ~ .. , .. , , .. ,,._~ .... ,¥,,~;." . ._:,.,,':,:.:.'», : .... , , .. :-,:..::-~.:: .... -.... .. :,-:.:.::..:-.:.: .. l~ 
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ill@,t1TT:~)~,Q9_GGAC,Q,A<J:w.:C\AGATCTb~ll1IQ,p1ttb.t1filfil@Wl*~-§;~~t~Jlwwli~'ifil 
@~111@1\TCTATGAl\GGATGTTrrccGTTCTGGTGATTCGTCTAAGAAGTTTAAG 

insert. PhiX 50t>p 

'A-.ATGA'ff\C$0dGABCACCGA\1ATCTJ\CJ.X~~wt1ftl'l¥'t~l\W,G}t'AJ]@®[41*'9~'1tl'@11n~@ 
0'.~Afil:filwOGTTGCGCCGCC,4.AAACGlCGGCTAGAGTA~ClTTT-C>CCAGCCTC 

5 •(l66bp} insert PhiX50bp 

f[Gl>..TACGGCC3ACQACCG.6GATCT~J;1\~\T►.:tn~m(;)()Tu1Jt1'}I@~l®$r1iW.~tMt¢ffim¢w.:e~ 

fil@illA.ACAACTGAAGGGACTGGAAACACTGGTCATMTCATGGTGGCGAATAA 

1 s ~~miti~'!&l'.l@J$~®iifmK~~tss.A~m~mti{q&1t11%~~Ql®§!iiil~\1Mlill'li1 

20 

7f194bp} insert ·rhrx· 75bp 

2 ~) Mt~1AfA~~-G.-G,GrJ.A§_¢;~9:g·§~1~0A 1cT&1,@~_@,m@;mmm@,tlil1ts0sA!cJ~m1\lff~ 
itlip~ffi9;]GTCAl\'f'ATAACCAGTAGTGTTAACAGTCGGGAGAGGAGTGGCAITA 
AGAC .• "CATCCTTCATGAACTTAATCCACTG;«~'.@m©B':'~~~~®.@@ft!Ki\~'&@<% ........ ..:. .. » ...... ~ .... , ..... , ....... '."'."-)}.:-:,.),,.,,,., .... ,».,,,~ .............. :-, .. :-:-:-~, .... ,.x ...... , ... ~ ....... .;:.;: .. .;:.;: ... x.;~..:.:::~ ......... ~E 

B ('1S8bp} 
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~IstYti9JJQG.J1l\GG.i4;0:Q@!SGATCT~l-iJlllfilfil'.~&~i'./!8l ~t~~iill@jfil[\I 
n:e~w@rnGAfAG'mT;ACGGITMTGCTGGTAATGGTGGTTTTGTTCATTGCAT ..... ,,·-.-.-· y:• ;.,._.· ...... . , ..... , 

9 (U9bp) Insert PhiX 60bp 

lk\~iJ;;~J\\~GG.J~~t?-AG.@~~@:Qg&GATCTl\~~~11~:!m1E~~\~¼lli~~~@~~~@XilITlwLth~ 
Q.@@litliJTGAA.ACCMCATA/¼\,CATTATTGCCCGGCGTACGAGGAAGGl\CGT 

10 CAr\ TAGTCACACAGTlW~T©~@l~AK~~i~l11lli&'@t1~ll~~-11~li'lJl:~~ti8 

10 {19Sbp) !m~ert: PhiX 79bp 

}~J.~ffiBATAC$00~'3$CGA~1CGAGATCT&i)~A@met.JUID1@'E:~ :•m&lS~®:i0@i1@PffmR1 
:@A1~il~filCCAGCTTCTTCGGCACCTGTTTTACAGACACCTtv.\AGCTAGATCGT 
CAACGTTATATH.T.G .. ATAG. · TTTGACGGTT. AAT~1]\~TB:G®l;m~@®'1!B.$m%~1 

>.:-..... .;.;..:-.. .......... x,,.: .. ..;...,,, .. , , .... ..: .......... ..:, .... ..:,,,;,.:,,, ... ~..:, ... ..: .. &~,:....:. .... x .... ~ ... ~-% ... ,,~~ 

11 (15lbp) Insert PhlX 32bp 

12 (173bp) !r1sert: PhiX 54bp 

f\}\'I-'G$:1'ACG~COACt$;t\CbGAGATCT~¥;01\mm@JlWJ§1©)@Glli~©A€'$~Q1@QJJ.]l§tffµ;~ 
~~~IBTTfGCTGATG.AACTAAGTCA•\CGTCAGCACT,;_\ACCTTGCGA(:ffCAT 
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·13 ( ·15 ·1 bp) Insert PhiX 32bp 

&l(Ef0f.KT-iJJ@~@Gt\QQf\J~@:§,AGATC'f~J;@f@:JI§.iltEI~l~1~1&.W.®:il=¾~l1~Ji:1r[I 
~W~tem,,\f\TAGACGCMGGCGAGCAGTAGACTCCTTCTffe@)'\mm,%Jmt;1xi\'@:~BI 
:,,; ........ -..:.,_,.,.-.;. •• ,.-.,; .. ..,;,...,,_,. ........ :.·.·.· • • • • .; ... ,,~x.:.:..:.-:..:.:...: .. ,.. .. , .. ,,..:.:..:...:.;.:.,.:.;..:.:...:.:..:..:..:.,-.;,.:.:-.-.-.;.;;..:.;.;..:,.;.;;::.,.,,. 

'14 (168bp) 

f¼\TG/\Ti1&.t~0.@&&(t@tt@m•~GATc·wr@1B:1lrnr111fM@~:1kt~i~~mt1~,111■@ 
0.~t@i:f'GGAGGCCTCCAGGAATCTTGA1-'\CACTCATCCTTAA TACCTTTCTTTT 

Tl'\~~,R;~t~t'~®\'1$~rum®;4;iwB¼;lWsllmfJ?1i'l\#1.t®1%~\it14&1ii&1x~i&• 
~~"m-~-~~~~i~~'1'""-~"~ W'&\~Tu@g~;,,wt!t~~i~ ( SEQ ID No, 

Insert: PhlX 62bp 

16 (t82bp) 

2 o 1¾AT$Af:ACdGcGt\CCAC$GAGA re Tffi~}l'0~1;rps1;tt1U~t@£1~l:t¥f0/2\~@A®"~'ID~ffllt[tlE} 
c~wmtt;;tGAGCCGACATCGAGGTGCC,A.r'\ACACCGCCGTCGAL~TGAACTCTT 

GGGC.GGTATC,1\GCCTGIT~\%A1f\@'®t'S1mL&@S~J®~ffifil©*©:(l;~1KR©.fil@:'@,~)~~ 

30 
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PhiX 

5 

for 

rn111iQ 

10 m1 

165 a 

TEMED 

100 pJ. 

400p1 
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62 
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·.w 6..3 

5 
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64 

1H, 

JH,- NH} r 

0 
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at 15 

a 

d:Lo.l. 

ID 

Tecan Ex. 2021, Page 704 of 1314 
QIAGEN Sciences, LLC v. Tecan Genomics - IPR2025-00026 



<;)Ac 
OMl!'"t1···"·,..,., ____ ,.,--.",~·'-"''",,.,..-.t,,,.,·•''-."····"(\,P',,•o •• .._,____,•"·"T·N 

,,. l I , 
OAc ''~~----~N,:~-~, .. ~· 

Ofol--S [ ! 

mmoJ), 

:ts cooled 

{ 10 ., 5 q ,. 3 :l rnmo 1 } added., 

rn!,} is 

The 
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6'7 

Ph) , 

DMTr--. ... ,".'1,,-,-,,,~ ... ··'~,..__.. ..... ,"'-.]· .~,;:() 
\,.• 

I'! 
20 Oiril--3 
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5 

1.0 
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round-

rnL. 

s 

% yield or. 

and. used 

20 7 
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bottomed The ::,o.1.ution 

f.l.ask 

an 

15 drop 

wanned 

mL) is 
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71 
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5 

15 

~ ) H 

~ .... .......... • PMTr,,
0

_,.,--,.,,.,. .. , .... ,""_ ... •··""'.-....y,-J"_.,, .. ,-v__,..OTEO?S 

Ori 
Ofa!.,ij 

2:5 

t· .... B<:.:i.OH is 

30 
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73 

ether 

s 

X 

1 7 

CHOH) 3 

.. , 
r ... 

OH 
i 

DMTr, ,"'", .A.. ,,...._ , • .l.. .A... . ... tJTSDPS ............ .... ·r:( ,./ , .... ,~ ':r-" "-;,.,.••.,.. "-,. ..... 
-· 6H 

moFfi: 
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added at room 

5 

mL 

to 

lA 

EtGAc 

3 
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75 

QAc 
tlMTr,.,_ ... _.,.,__ . ·_-''"'. _ ..... ~, ),, ,...,.._ .,..-OH ---------,_,..; 
' ' o•: , ·-~.;,· •• ·-....'-:"~- -. ~r-. "'--..... ':,.,;..•· 

QAc 

3,75 

·0.A..c 
l)MTt< . _...-~, ,..-,, . __ ..,.,-, _· . __ .. 1, • _, .. ·,, .. A1.,. _,J), .,,.--,"-""' ' .· :-.(J" ~:-•.-" : ,;,,., .. ~ .. -,r~ ,·· :-.:~•··· .,,,,... :r · '....... . ' vs~ 

QA~ -....,"",.N,,_.,,..-
Di6!--S j i 

mrno.1) 
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5 

the mi .. ;{ture or: tt1"' t.wn J ~ \V<" ri €.'"~ pr{~p,~x:{~d :i..1~ £'.x,~rnpH" 1, 

wh.ich • havi'.~ en<:ls cc•mpietnenta:ry to the grafted prtmt~r:::L Tb~~ 
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5 

2 

6 ................................ -.. .... -.. .. ._ 

77 ·-

r 
(~) 

Time 
(set} 

F!owrate 
(µ!Jhdrt) 

Pumpea·v 
{µ!) 

--------·······················-- ········-·------.i------------·--·---·--------· 
Pump Hyf:lrid.izetiori pre--n1lx 20 120 60 120 -------~ ................. . 

Pwnp Hfbti<llzation mh 9SJ5 JQQ 
Removebubb!e.s 98.S ·10 

T 
("C} 

'nm~ 
{sec} 

1-00 

Flowrafa 
(µ11min~ 

75 

PumpedV 
(µl} 
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20 m:M Tris, 

·~------.....,..-------r--------"'" '"'"'-'""' 
! 

V, 

.;...:. 

1---------~•,r-,=-~· -~_t .. ?::.;,."'ff~:i.}r 

4 

"~t<:-:::- f -1-t:\4° ,j-l\(i 

11<:<L<l ~r 
C :{c-1.i: C f)t.ll1\F~ 

I31<) -ck:~Lf)~1 1n..i x ~~~rHJ. 

'l' 
r :.c) 

Time 
(£lee} 

'Flow rate 
{µ1/min) 

1·5 l 

Pumped V 
(µ1) 

45 
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Tc, 

1 

the 

pL 

fJowEod 

T 
{"'CJ 

14 

formamide" 

linw 
{sec} 

f 

Flow rate 
(µllm!n) 

1.M 

PumµedV 
{µI} 

Pump O.i M NaOH 20 GOO 15 ........... J5 ______ _ 

l'--~-Z_· __ ...,_ __________ Pump TE ------------.---.2_a_"' __ +w--3_0_i_O -.....J---L~ 75 
PumpPtirnennix 20 300 I 15 ! 75 3 
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1..0-

tour 
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5 
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83 

of 60 
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() 1-.. tg·o t\:~ 5 t .,W p.s ~<f'T(i?T1~:r~r1·~r:rcl-:\f\G:Cf~(.)}\J\G·AC:{;-c;{?1-~/r l\Z.~Gb,XQA-3 t 
Qp,,g_o ::::::• 8-'-0Xbq1.tern:Lne} , (SEQ ID No, 60) 

i:n: txample 
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Thus, 1 

the 

mL 
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T 
{~) 

a 

by 

Tiin:e 
{$~} 

flow raw 
{µVmin} 

!.sothei'lll.al amplification at 60 C)C u~·,d,Jl~J :to~i-d* aii 

d~:rHittu::a:n. t 

PtanpMV 
(l.d} 
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--,---~-- -------.......,.-------------..--,..-----
T 

fCl 
nme 
(sei::} 

Flow rate 
{µUmin} 

PumpedV 
{µl} 

--+----····················· ----+----- - - -------L----
0) P F ...i ~, ~,-,. 2·• Tbls . um 1 ortnamb~~ Ni 56"',·- - + --~3_w_· --+--- :·.a_. __ ........., 

sequenc~ Pump AmpH!kation pr~-mtx • • • • I • 
30 

2
8 35 ______________ _________ so _55 .......... .....;..----~ -----~--------------------
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LLneartsed and blocked 
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10 

3.0 
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to 60 

') :"\ 
.:~-·-x•• ·: -"' 
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15 fitf..:t 
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20 

NEE 

l O tn!1 HgC .12 t 

JO 

Tecan Ex. 2021, Page 731 of 1314 
QIAGEN Sciences, LLC v. Tecan Genomics - IPR2025-00026 



5.nvention. 

1.n app1 

eacn ind . .i 'V.iduaJ. pub.Li cat 
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sequences on 

5 

20 to 

wherein one 

acids 

30 
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Cf) s e:q~uJ:!n(:·I11~;r t b .. (~ iJHn-1()}:) i .1 i f~·€N::l fr <HJrctf~J1t s· .<?r:· tJx~~ -t:l _r:r <I Y' t :o 

clete .. :C'rtiitt.~i! ~i. s~~~q trern,::!~ t:1~:.a-(;_i :Of . . t~.ac:t l irnrn:oiti.1 .. t s ·eci t a-r<J~~.t 

::ttle_n.t: .i.f.yin.g t -h:e i.n1J1101::<~ .. 1i/<~~t! .ft:i~g.1n(~-tr_t: a.s- <~! 1n~~.rn.t)f~r <'J:f ·:a sr(t;_set 

o·:f n:U .. C1e :Le .liC-.t<iS• oi1 tt1:~'?: ~~J:·.:t.ay·.~ 

1 5 Ci<)ttb.l{~: ~~-t.:: .. t·tffl-deri :r1,ur; t.e.ic· :a·(ti.zi': t ~{~:rge.ts ( v..rt(e-·r .e·.in e~~-c11 t) f siti(i 

fi . .rr:td c)nll )/ :f r :a.qn1i~rrt ezt- cl(:rbl')l:~~ .s't: .1:<t.tnfle d n.lJC let,: i3 c: . .:.t Cl t Jttg':c:~tjs i- t~ 

e -a.<~t, t. :;tr;J&t :fic~<Jt11e·rrt .of ea~:;11 ~~a.:fHpl:~~ t -c) geri~~r·a .tt~ .,3.d ,3:pt:i,)):;-:---~-

2 o ta:rge.t·~-:-.tt'd:(i1:>:to:r5} ()f (~c1.<::Y1 sa.n1f:rl.e $ \.-J1J~~r~~ i11 t~az:t1 ·r,Yf s-a:iJJ 

t:\y :t ·trg,\f6<i :1.d:::1r~t<)t set.ru~:\t}(\~.s : \~tr1d: Si~ i. d ·ta9\JfJ,i ad.{lr~·q:t)i' 

t::c~.mrJ:ri.ses ~~- :t>t~\;_r.i.·rxh: -<>f (h)Lll )Ie s-t .:t:a:r1de:;.:i - tiut.~l~~-ic: .at:.i.d ~inti a t 

J. .{~.t.i -st~ err~~- :r€~:;J-1.on <Yf S.i.n.g __ te crt .ra.rided :rn.icli~it.: ~~·c::.i d (~-nri <3 

:l.5 s {~Jnr>.l e s ~; e.l; i :f j ___ {j-- ti3.tJ t J\j_ t . ci.i :f f e:: r -e1It iift e:B ad a._r;: t. C:\t;;-~ t f·i±'fJ€d:>,~ 

3 () (.{i:) amr~15~fjti-r)g tJ1e J?~:>.()1.t:!d. SC.lHiple: ·cXf. atiaJJt·o.1:'·-·t -tl .±'9:et:'.~~a(:t~J?t··or·s 

wi.tli ,;.~ r ~a.:t..~r -<)f- 1ii1-i\~-:~~-1,~s~~l a·ntt::cl.~~L.fi(~-f1t"J_;.()ri f >.i·in~;~~·t\S ~t:-,1 {~J_~~-_A-J7·:~:t -~ 

an amplifi.ed fH)Oli>d ::_,,:.'lmpii:::; 
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96- ...,._ 

itr:rt1t:fb .. i _.l:.I sJ:r1g t:tJe ;~rt1I>1<Lt?5.\}Cl r~-::):eJ:l.fH.1 s.ain;>~:...-e ().i1 _- ;:~.t1 a .. r.r~~-.::t t<) 

9enf:lrat$ an a.rray of d.:n;,nobiJ.tsed f.r-"t9mf>nt~I.t 

is().l.a.t .e{i fY_r)tn a tiiff~-?x':t?J)t sou<tc:,~~, s.ai<i ITH~tttt<)(~ <.~-Ort\Ftr~Ls~t t}g t·h.t~ 

steps <>i:; 

:1:::aJ).t.~orn:l ·y :ft'}:~t11r~t~:r1t:ect . :C.i(.\tJ:bl{~· ~rtr.·artLi~ft:i rru-c1.l~-.i c: 11,~.i(i ta:rgr1t.s-. 1~s 

i .s-o1a.t€:{l ~-rev~~- <:i tfi_f .:f t~:rellt S<>:·_, ··y·c·:,:·). _:~ 

:a.<.hlf)t<)':r--tar:~l{~t-··"'.'::ii':iilf-J t"()J7:~ ·cornpr1.ses c~ t.~i:rg-~.:?-:t: f .:r<:~~Jz-nerJt fl-:.trt k?;::::;1 

t,:~t ta.(Jqe.d azi.a:rpt{>-r SE:\"{tte.n(;es. flt)Ci th~_j -.Q.-_ :1.::;t1gg~~(t .acia_t=~·rt.fJt· 

~~(>ftlf?-I~5 .. :~4-~-~~ a r ·e -g·.i.x-J.n. (if {j()Ui).1.~ st.t.:-ctt).t:letl TlU~:;1.€ic a t::i(l -ttn.Cl 2rt 
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wherein the pooled 

wbereLn sa±d solid 
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5 

1 

Tecan Ex. 2021, Page 737 of 1314 
QIAGEN Sciences, LLC v. Tecan Genomics - IPR2025-00026 



q 
;,;,I 

the 

25 
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SUBSTITUTE SHEET {RULE 26} 
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Attorney Docket No. NUGN-001/0lUS 301735-2003 
Serial No. 14/540,917 

IN THE CLAIMS: 

1. (Currently Amended) A method for detecting a duplicate sequencing read from a 

population of sample sequencing reads comprising: 

a) ligating an adaptor to a 5' end of each nucleic acid fragment of a plurality of 

nucleic acid fragments from one or more samples, wherein the adaptor comprises: 

(i) an indexing primer binding site; 

(ii) an indexing site; 

(iii) an identifier site comprising at least 8 nucleotides; and 

(iv) a target sequence primer binding site; 

b) amplifying the adapter-nucleic acid fragment ligated products; 

c) generating a population of sequencing reads from amplified adapter-nucleic acid 

fragment ligated products; and 

d) detecting the population of sequencing reads comprising a sequencing read with a 

duplicate identifier site and target sequence; 

wherein the indexing site is unique amongst a subset of the plurality of nucleic acid 

fragments and is an index for multiple polynucleotides; and wherein the sequence of the 

identifier site is not conserved across all adaptor sequences. 

2. (Original) The method of claim 1, wherein the method further comprises removing from 

the population of sequence reads the sequencing read with a duplicate identifier site and 

target sequence. 

3. (Original) The method of claim 1, wherein the identifier site is sequenced with the 

indexing site. 
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4. (Withdrawn) The method of claim 1, wherein the identifier site is sequenced separately 

from the indexing site. 

5. (Withdrawn) The method of claim 1, wherein the identifier site is sequenced with the 

target sequence. 

6. (Withdrawn) The method of claim 1, wherein the identifier site is sequenced separately 

from the target sequence. 

7. (Original) The method of claim 1, wherein the adaptor comprises from 5' to 3': 

(i) the indexing primer binding site; 

(ii) the indexing site; 

(iii) the identifier site; and 

(iv) the target sequence primer binding site. 

8. (Withdrawn) The method of claim 1, wherein the adaptor comprises from 5' to 3': 

(i) the indexing primer binding site; 

(ii) the indexing site; 

(iii) the target sequence primer binding site; and 

(iv) the identifier site. 

9. (Original) The method of claim 1, wherein the plurality of nucleic acid fragments is 

generated from more than one sample. 

10. (Original) The method of claim 9, wherein the nucleic acid fragments from each sample 

has the same indexing site. 

11. (Original) The method of claim 10, wherein the sequencing reads are separated based on 

the indexing site. 
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12. (Original) The method of claim 11, wherein the separation of sequencing reads is 

performed prior to step d). 

13. (Original) The method of claim 1, wherein the nucleic acid fragments are DNA 

fragments, RNA fragments, or DNA/RNA fragments. 

14. (Original) The method of claim 13, wherein the nucleic acid fragments are genomic DNA 

fragments or cDNA fragments. 

15. (Original) The method of claim 1, wherein the indexing site is between 2 and 8 

nucleotides in length. 

16. (Original) The method of claim 1, wherein the indexing site is about 6 nucleotides in 

length. 

17. (Currently Amended) The method of claim 1, wherein the identifier site is bet>.veen 1 aH:d 

& at least 10 nucleotides in length. 

18. (Original) The method of claim 1, wherein the identifier site is about 8 nucleotides in 

length. 

19. (Original) The method of claim 1, wherein the indexing primer binding site is a universal 

indexing primer binding site. 

20. (Original) The method of claim 1, wherein the target sequence primer binding site is a 

universal target sequence primer binding site. 

21. (Currently Amended) A kit comprising a plurality of double-stranded adaptors, wherein 

each adaptor comprises: 

(i) an indexing primer binding site; 

(ii) an indexing site; 

(iii) an identifier site comprising at least 8 nucleotides; and 
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(iv) a target sequencing primer binding site; 

wherein the kit further comprises one or more oligonucleotide primers, reagents for 

amplification, and instructions for employing the kit; wherein the plurality of adaptors, 

one or more oligonucleotide primers, and reagents for amplification are separately 

contained; wherein the indexing site is unique amongst a subset of the adaptors and is an 

index for multiple polynucleotides; and wherein the sequence of the identifier site is not 

conserved across all adaptor sequences. 
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Attorney Docket No. NUGN-001/01 US 301735-2003 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re Application of: AMORESE, Douglas, Confirmation No.: 7076 
et al. 

Application No.: 

Filed: 

14/540,917 

November 13, 2014 

Group Art Unit: 1637 

Examiner: Teresa E. Strzelecka 

FOR: COMPOSITIONS AND METHODS FOR IDENTIFICATION OF A DUPLICATE 
SEQUENCING READ 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-14 5 0 

AMENDMENT/RESPONSE TO OFFICE ACTION 

In response to the Office Action dated May 20, 2015, this paper is timely filed within the 

3-month period for reply ending August 20, 2015. Please amend the above-identified patent 

application in the following manner: 

Amendments to the Claims are reflected in the listing of the claims which begins on 

page 2 of this paper. 

Remarks/ Arguments begin on page 6 of this paper. 
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I. Status 

Attorney Docket No. NUGN-001/0lUS 301735-2003 
Serial No. 14/540,917 

REMARKS 

Claims 1-21 are pending; claims 4-6 and 8 have been withdrawn from consideration; and 

claims 1-3, 7, and 9-21 have been examined on the merits. 

Claims 1, 17, and 21 have been amended. Support for the amendment of claim 1 can be 

found in the specification in at least paragraphs [0029], [0030], and paragraphs [0084] - [0091] 

which describe the random or semi-random nature of each of the identifier sequences/sites. 

Support for the amendment of claim 17 can be found in at least paragraph [0030]. Support for the 

amendment of claim 21 can be found in the specification in at least paragraphs [0028] - [0030], 

[0071], [0072], [0074], and [0084] - [0091]. 

No new matter is introduced by way of amendment. Accordingly, entry thereof is 

respectfully requested. Upon entry of this amendment, claims 1-3, 7, and 9-21 are under 

examination. 

II. Restriction/Election Requirement 

The Examiner is thanked for the rejoinder and consideration of claim 21, which is 

directed to a kit comprising adaptors of the presently claimed subject matter. 

III. 35 U.S.C. § 101 

Claim 21 is rejected as allegedly directed to a judicial exception. The Examiner asserts 

that the claim is drawn to a "plurality of adaptors, i.e., nucleic acid sequences, comprising an 

indexing primer binding site, an indexing site, an identifier site and a target sequencing binding 

site." Office Action, p. 4. The Examiner then alleges that because no specific sequences are 
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claimed, "the claim is drawn to a plurality of oligonucleotides which have corresponding 

sequences occurring in nature." Id. The Examiner also states that the claim does not "include 

additional elements that are sufficient to amount to significantly more than the judicial exception 

because no other structural elements are claimed." Office Action, p. 5. Applicant respectfully 

traverses this rejection. 

Solely for expediting prosecution, claim 21 has been amended to further recite 

oligonucleotide primers, reagents for amplification, instructions, and the limitations of the 

plurality of adaptors of instant claim 1. Instant claim 21 is drawn to a unique grouping of specific 

oligonucleotides. The plurality of adaptors claimed in the kit comprise an indexing primer 

binding site, an indexing site, an identifier site comprising at least 8 nucleotides, and a target 

sequencing primer binding site. The indexing site is unique amongst a subset of the adaptors and 

is an index for multiple polynucleotides, and the sequence of the identifier site is not conserved 

across all adaptor sequences. The instantly claimed plurality of adaptors cannot be equated to 

corresponding sequences occurring in nature. Furthermore, the amended claim now reads on a 

kit that cannot simply be interpreted as any composition of oligonucleotides. Accordingly, 

withdrawal of the rejection is respectfully requested. 

V. 35 U.S.C. § 102(a)(l) 

The Examiner has rejected claim 21 as allegedly being anticipated by both Grothues et al. 

(1993. Nucl. Acids Res. 21:1321-1322) and McCloskey et al. (2007. Biochem. Genet. 45:761-

767). Applicant respectfully traverses this rejection. 

The Examiner states Grothues et al. discloses a plurality of tagged random primers, 

comprising 9-15 bp random 3' component and a 1 7 bp constant sequences at the 5' end, and 
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alleges these primers are the same as the adaptors as claimed, and thus, anticipates the instant 

claims. Office Action, p. 5. Applicant respectfully disagrees. The instant claims are not 

anticipated by Grothues et al. as the primers disclosed by Grothues et al. are single stranded and 

the adaptors of the instant claims are double-stranded. In addition, Grothues et al. does not 

disclose, teach, or suggest instructions for employing the kit; separately contained adaptors, 

reagents for amplification, and oligonucleotide primers; the indexing site as unique amongst only 

a subset of the adaptors and as an index for multiple polynucleotides; and the identifier site as 

not being conserved across all adaptor sequences. Accordingly, Grothues et al. fails to teach each 

of the elements of instant claim 21 and does not anticipate claim 21. 

The Examiner states McCloskey et al. discloses a plurality of randomly-barcoded 

oligonucleotides containing, from the 3' end, a target-specific sequence, batch-stamp sequence, a 

random 7 bp barcode, another primer binding site, and another sequence, and alleges these 

oligonucleotides are the adaptors as claimed, and thus, anticipates the instant claims. Office 

Action, p. 6. Applicant respectfully disagrees. The instant claims are not anticipated by 

McCloskey et al. as McCloskey et al. does not disclose, teach, or suggest instructions for 

employing the kit; separately contained adaptors, reagents for amplification, and oligonucleotide 

primers; the indexing side as unique amongst only a subset of the adaptors and as an index for 

multiple polynucleotides; and the identifier site as comprising at least 8 nucleotides. 

Accordingly, McCloskey et al. fails to teach each of the elements of instant claim 21 and does 

not anticipate claim 21. 

Withdrawal of the rejection is respectfully requested. 
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VI. 35 U.S.C. § 103 
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The Examiner has rejected claim 1-3, 7, and 9-20 as allegedly being unpatentable over 

Samuels et al. (US20120220494Al, filed 02/16/12 and published 08/30/12) and McCloskey et 

al. Applicant respectfully traverses this rejection. 

The Examiner states "Samuels et al. teach a method for detecting a duplicate sequencing 

read from a population of sample sequence reads." Office Action at p. 6. However, the Examiner 

also states "Samuels et al. teach detection of PCR-introduced errors in sequencing, but do not 

specifically teach detecting duplicate sequencing reads." Office Action, p. 8 ( emphasis added). 

Samuels et al. discloses a method of providing barcode sequences to targets such as a nucleic 

acid sequences, wherein universal priming sites may be present in barcode libraries [205], 

[0216]-[0216]. The barcode sequences and universal priming sites may be attached to the nucleic 

acid sequences and amplified in a PCR reaction [0288]-[0289]. The amplification products may 

then be sequenced as a whole or in part [0326-0327]. Sequencing errors versus single nucleotide 

polymorphisms may be detected through the use ofbarcodes and sequencing of the amplification 

products [0339] - [0341]. 

Samuels et al. do not teach ( 1) the inclusion of an identifier site comprising at least 8 

nucleotides, wherein the identifier site is not conserved across all adaptor sequences; (2) the 

indexing site as unique amongst only a subset of the nucleic acid fragments; (3) a target sequence 

primer binding site; and (3) the detection and removal of duplicate sequencing reads. 

McCloskey et al. disclose a method of identifying and removing duplicate reads through 

incorporating an adaptor comprising a batch stamp, a barcode, a primer-binding site for PCR, 

and extra bases that serve to minimize nonspecific annealing, wherein the barcodes comprise 7 

random nucleotides (p. 763, Fig. 1; p. 764, para 2; p. 766, para 4-5). 
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McCloskey et al. does not teach the method wherein the identifier site (barcode) 

comprises at least 8 nucleotides or a target sequence primer binding site. 

The Examiner alleges McCloskey et al. accounts for the deficiencies of Samuels et al. 

Applicant respectfully disagrees. Samuels et al. and McCloskey et al., alone or in combination 

fail to teach an indexing site that is at least 8 nucleotides in length, as recited in the instant 

claims. McCloskey et al. only discloses barcodes that are 7 nucleotides in length, which limit 

the total number of adaptor sequences comprising unique barcodes that can be generated. The 

instant claims recite indexing sites of at least 8 nucleotides in length, which allows for a 

significantly greater population of adaptor sequences comprising unique barcodes that can be 

generated. 

Withdrawal of the rejection is respectfully requested. 

CONCLUSION 

In view of the foregoing, Applicant respectfully submits that no further impediments 

exist to the allowance of this application and, therefore, requests an indication of allowability. 

However, the Examiner is requested to call the undersigned if any questions or comments arise. 

The Director is hereby authorized to charge any appropriate fees under 37 C.F.R. §§1.16, 

1.17, and 1.21 that may be required by this paper, and to credit any overpayment, to Deposit 

Account No. 50-1283. 
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