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5 ti"vfi7:t!ff 

10 

2fs:J6~~d:, 7 'Y J--.ij~~JaJillff~sJ:U:t::. J--.ij~ffi*O)~JTmGmsW#f~~ vt7°7-msw* 

t.:.~J:.-COJ:l.lsJ:U:.-cn~::i- r9GD NA, td.. i; u:t:~GmsW#f~ vt7°7-mswt: 

M9G 1) ff/ r¥~·11~1f9G~7°T r:t L,, < ~d:.-COJY 2. r :t L,, < ~d:.-COJI/-7-Jv*t.:.~d:.-CO) 
:l.ltd..ct:~9Go 

~ < O);t-Jv::c /-?:fE!=lmifa!fo/JWtcI.. c OJ1:.~m-·11!fo/J•~J:, mm•t:i-¥1£9 G!f-f•$Jtd.. vt 7° 

?7-msw~® G-c1:.t-tOJ~~g~amJWL--cv)Go =.nGOJ vt7°?7-ms•OJ-s ~~< ~d:# 

15 O)m·!i{~~®GT*HJJmpgO)~?'":TJv{a~frtcJ..v), *t.:. 7@IOJU®Wi~~1f9G#®Gt.:. 

tl4m~ :t-:J -cv~Q =. e:nl G, Gms•#f~ vt7° 7-ms•d5 Q v )~d: 7 @IUD vt 7° 

5-msw c 7 TMR) C:¥filfJ\~hGo 

Gms•#f~vt7°7-msw~J:1:.t-tOJ*'BJm-?DOJ13-~~~r.mim~oot:t¥1:EL-, .-cni; 

*'Hlm-?DOJ~~g~affljfm9G7JT, f7l7itJi;t-Jv::C/, WmI1a!fo/JW.BJ:U:1:.~m'tiit&JW~O) 

2 0 ~$] C: L,, T 1:.~Ef>:H::£~td..f~~tl ~tf!. J T v) Q 0 vt 7° 5- ~d:1:.~¥~·1i!fo/JW C: O)*aB-~fr L,, T 

~7'--:TJv~*'HJm!1'Jt:1aL-, =:.OJ~ij-:J-Jvt:J: 1'.J*'H!mOJ~lwtrnm11e:v)-:Jt.:.fil<OJEZfitn\~ 

~~hGo 

13-fi1:.t-tOJ*'HJm-?HOJ!1'10J~tntcI..~~g~amJW9Git&JWC:, .-COJ!f-f•Et-Jvt7°5-msw 

, !f-f t:~J:GmsW#f~ vt7° 7-msw e: O)~f*~~ i; # 1t:9 Q =. e: ~d:, 13-fi1:.t-tOJ*'BJm 

25 -?DOJ~~g~msJ1L,,, .-C-hG~~gC:!$HH:~JlL-t.:.!2f~dfiOOJ6t:~F~t::£~tcI..=t®'.~1tH:ft 

9G =:. C:C:td..Go 
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ffetl~Ji, j::f*(})fl-'-<O)~'§--cli, ~< O)*Jv::C/, *Jv::C/t~w, titiff.I1a4o/JWj)Qv) 

id:j::f!ffi-'ti4o/JWi:d::GIDMfrj(})ti (:('j::f!B"Jt~#'l!m(})IDMfrjf,)\fit~vh-Cv )Go !f-fi:, j::f!ffi-'l'i 

4o/JWid:j::f*l*JO)t~-'-<t~fj~f:V:i:ffifl__,_ -:c-n-tni:~tJit., cJ Q vt7°7-msw~5mG-c-t(})j:: 

f!#'l~~(})IDMW~fi-:J -ci,, 'IQo j::f*l*Ji:~at-=*~O)*Jv::C /-?t$ff.I1a4o/JW-t(})flli(})j::f!ffi-

5 'ti4o/JW ti~< , -:c-n G (}) vt7° 7-msw(})t•mi:~ G -c ti, :::.n*l'~fi~ n-ct- 'It~ i,, 'I ti 

0)7,)\~v'lo ~ G 1:, 90) vt7°7-mswi:t-'l-cti;;-·f71' 7°htff:tf9Gh1c-Sh1i:-:Jv'l 

-ctiJth1-:> -Cv 'lf~v 'I ti(})f,)\~t,, 'lo 

j::f*i:s~tGdt~#'l~~~IDMW9G4o/JWc, -t(})!f,f;l;B"Jvt7°7-mswc(})~-f*~BA G 

7,)11:9G :::.cid:, ~~dfiOO§Ei:?i::~i:m~t~-:f.@!:l:'j)Go *t::.., vt7°7-mswi:~t9G 

10 7=I=;z }--, 7/7-::i.·=;z t--~~1J$J: < 7--7 'J-=/ifG, ~~dfi~00§£9Gt::..66i:id:, j:: 

1*!*ll'J£m G-cv 'IQ vt7°7-mswO)Jtf~(})#'l~~~m~ G, -tnG ~Ji~t~J£m*l'J£ 

m ~it Q :::. (:i,)\~,~C' j) ":) t::..o 

ill~, 1:1*P"ll'J£m G -Cv 'IGJli{~~mffi9 G-:f.f~C G -c' c D N AO)@C~J~ 7 /,Y .b. i: 

Mffi9 GliJf~f,)\ffi"§Ei:fit~vn-cs {'.)' :::. O)J: '5 i: G-C1~ Gnt::.. c D N A(})ltlf)t@C~lji,)\ 

15 Expressed Sequence Tag (EST) c G-C-T-7«-7--i:~~h, 000~h-Cv'1Go L,7,)1 

G, ~< 0)£ S Tid:§C~1Hi¥~0)J;;.C'j) 1'.J, -t(})#'l~~~ftt'.!EtG:::. c~d:~~C'j)Go 

li, cmsW#1~~vt7°7-cj::f!i!'ti4o/JW ow~, 1J ti/~> c(})*a-@!~~11~Q 

4o/JW-?, *a-@JG-Cj::f!ffi-'ti4o/JW <1w~, 1J ti/~> clPJtmt~~:7"7Jv1a~sl2"~:::.9itmW 

id:, :::.nG vt7°7-0)!f,f;l:El"Jt~7/7-::i.'=;z t--*tdd:7-::i.'=;z J---c G-C, j::g~~~IDMW 

20 9G~~dfic G-Cffi"ffl~n-c2-t::..o ttt-:>-C, :::.O)J: -5 i:j::f*l*JC'O)j::fimi:sv'l-C!l!~C' 

j)Giih11'.JC't~<, ~~dfiOOJ£0)~8"Jc tit~o -s 9GmsW#1~vt7°7-msw~!fJTm 
i:JUl:iG, .:C-O)Jlt{~ (ffetljUicDNA) ~'.7tJ-=/:7"9G:::.cid:, !fJTmGmsW#1~~ 

vt7°7-msw(})!f-f;l;B"J'J ti/~-?, y:J=;z r-, 7 /7 -::J=;z r- ~J!te9~i:, ?i::~i: 

m~t~-:f.@!'.et~Go 

25 Gn1G, cmsW#1~vt7°7-~'1-t(}):@:-Cn\J'!te~n-cv'IQV~tl'id:t~<, m~,~C' 

tit~s, *~(})GmsW#1~vt7°7-, *t::..~tJit., cJ Q u ti/ ~h\IPJ'.IE~n-cv'lt~v'l, v) 
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v~.Q;t-7 7 / vt7° 5-ii~~~ff1:E G -cs o, Wi-t;:tJ: Gms•~1~ vt7° 5-0):f*~ 

:BJ:.~'fm!W~n'HJJ~~n-cv~.Qo 

Gma•~1~vt7°5-~~t -t:-0)~:17-Ji,,fiJIWJ=tH~:m~e:9.Q, ~JTt;:tJ:1.:fJiff!tiito/.Jj{( 

rnn't, 1J:7f/r) O):f*~, *t;:~vt7°5-~:J:t9.Q7:=f::.:J- l---*t;:~d:.7/5:=t.=.:J- r-> 

5 O):f*~l::fffflC'®.Qo -1J, 1-:.fll!S"JtJ: 1J jj/ rf6\3i.l:B~ntJ: <-Cth ~~vt7°5-0)/Fffi{~ 

~ c; 'Y 779 t--fhito/.J) n)G~vt7°5-0)1.:.fll!Wffl~Mtr9.Q ::e:t:J:. IJ, ~~v-t7°5 

-t:J:t9.Q 7:=f::.7- l---*tdd:.7/5:J::.7- r- ~{'F~9.Q:: (:ti ri"JfjgC'®.Qo ::nG~~vt7° 

5-t:J:t9.Q1J:7f/r, 7:J::.:J- r-*td:t7/5:J'::.7- t--tJ:c~:t, cms•~1~vt7°5 

-O)m§~/F:~J:IU1~9 .Q~,~,0)-T!W/mft-?~~~C:: G-Ci!ffl9 .Q:: C::n\M1~C''2- .Qo 

10 ~ Gt:*t;:, G1is~~1~vt7°5-0)J:lfi.\7~~1:£·:J<, 1.:.-f*C'O)~~vt7°5-0) 

m§~O){tfr*t;:~dlf.i)in\, fPJGn)O):l:R,~,O)J*IZSJC::tJ:-:>-Cv~.Q±~irti~v)o ;:O)±~irl:~d:., ~ 

vt7° 5-t:J:t9 .Q 7 / 5 :J::.7- t---?7 :J::.7- r- O):f5i'.-9-t.:J:t-rtJ: < , ~ vt7° 5-J:lf~O) 

1:1*rA1 <*tdd:.®.Q!fJf:JEO)U) A..O)~J....-?, ~vt7°5-J:l{~t:J:t9.Q 7 /7-t/7-~ 

rulO)~J....l:J:..Q, mhlm~t:Jitffl9.Q;: (:ti C''2-.Qo ;:0):1:~'€rl:~d:.~~vt7°5-0):tfi[£@C 

15 :Jm:tJ:11~ J:O)jz~-?~~O):ff~~~J'>(.Qt;:66t:~,~PJjztJ:'t~¥&-r® o, ~vt7°5-0) 
mhl~:t, ~~ v-t7° 5-0)m§~/F:@:t:IUJ-9-9 Q~,ifilO)-T!W /mft-?~~~t:ritm9 Q =- e: 

ti C''2-.Qo 

:IJo.:t-c, ~~vt7°5-t:J:t9.QrA11ZSJ'li1J :7f/ r*td:t~ 1J :7f/ r¥!ti0)®.Qito/.J~~3i.-:J~t 

.Q::C::n\C''2-n~t, ~~vt7°5-~:J:t9.Q7/5:J'::.7- t---?7:J·::.7- J---O):J-7 1J-.=./7·* 

20 O)f-~n''PJ§~(:tJ:.Qo 

J£~0)1'MJ~ 

:L$:J£~~d:., J:~cO)J:. '3 ~=:ffffltJ:~JTnlG1iB~~f~~vt7°5-1is•~1'~{~9.Q tiO)C'® 

.Qo RP't, ~JTnlG1iEl~~1~vt7°5-1fElj{(, -i-0)$)tJ'\.7°7" r*tdd:.-t:-hGO)ti[, ~~ 

25 cma•~~~vt7°5-ms~*t;:~d:.-t:-0)$JtJ'\.7°7 r~:J- r9.Q~1J 7.7 v;t7 r < 

DNA, RNA:BJ:.V::-t:-;hGO)~~f*) ~131'f9.Q~1J 7.7 v;;f7 r (DNA, RNA.BJ:. 
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V::C-hGO)~~f*) , ~# 1J x7 v:t7 P~'61f9Gt~X.«7?7-, ~~X.«7?7-~ 

M9G%'i~Ji~f*, ~~G1iEIW~1~vt7°?7-1fEIW~tdi:C-O)jj[O)~it, ~~G1i8 

W~1~vt7°?7-1i8W, :C-0)$71«7°7 P~tdi:C-hGO)J][i:~t9Gmf*, ~Gmaw 

~1~vt7°?7-1iBWO)J£~-~~{t~itG{t~!tPJ, ~~G1i8W~1~vt7°?7-i:M9 

5 Q 1J ti/ pO)~JE1Jtt, 1J ti/ P c~Gmaw~1~vt7°?7-mawcO)*a~·ti~~1t~ 

itG{t~!tPJ (7/?7:1=7- }--, 7:1=7- f-) ~tdi:CO)jj[0)7.-7 1J-=/7.1Jit, ~~7-7 lJ 

-=/'.iffl::\=-'Y }--, ~~A7 1J-=/7.1Jit:t G< ~i7'7 1J-=/7.::\=-'Y f-~Jtjv\T1~Gn '5 

Q lJ jj/ p c~G1iEIW~1~V-t7°?7-1iEIWcO)*a~·ti~~{t~itG{t~!tPJ (7/?7-:J' 

=A}--, 7:1'=7- }--) ~tdi:CO)jj[, sd::.V:1J jj/ p c~G1iEIW~~vt7°?7-1fEI~ 

10 (:O)*a~·ti~~{t~itG{t~!tPJ (7/::$7-:J'=A }--, 7-::i·=A }--) :t G< ~i~Gmaw~1~~ 

vt7°?7-1i8WO)J£~•~~{t~itG{t~!tPJ~tdi:C-O)jj[~'2;1fGTfJ-Q~~tJ-c~!~#t 

9Go 

~GI:, 2fs:J£~~i~G1i8W~~vt7°?7-1i8Wi::M9G 1J jj/ r-m·ti~ITTG~7° 

7 Pt.J-c~!~#t9Go 

15 2$:9£~~G~i, ~-1:~~.mtlt.:.*5*, degenerated PCR i!i:d::.-:JTft!VGGt.:.E S Ttg~ 

i:£·:5v\T, 7'Y Hf~~f.!iJillff~sd::.V:l:: r-~~El3*0)~JTmtJ-G1iEIW~1~~vt7°?7-1fEIW 

~:J- P9G c DNA~!¥mtG, :C-O)~jj[£@c~IJ~M*JT9G::.ci:IVGJ}JGt.:.o :C-GT, ;:_O) 

J][£@C~1J~7 2 ;~~c~1J1:n~Gt.:.e: ::.0, m 1"'m1 UJ1~jjjj;n~w1<'ti7°0 'Y t--J:.'C'ut 

i:g~ h, ::.n G 0) c DNA i::J- p ~ tiG1iBWi6\ 7 @!ff HO) Gmsw~1~ vt7° ?7 

2 o -ms W'C' ~ Q ::. c ~wi:g G t.:.o 

~ Gi:2fs:J£~~G~i, v\< -:Ji6'.10)9~7°7 P~Qv\~iJ:Rfa-:T-?7«-7-J:.i:J£Ji~n 

t.:.~JTm~ 7°7 p ~Jtl v \ T' ~ G1iEIW~1~ vt7° ?7-1f EIWJ£~*1Hlfrli:M9 G*1IJ!frlpq Ca 

1':t/¥JlJ3rJ:.mt·ti~:ff9G~7°7 P~1*~Gt.:.o :CO)*fi*, jj/E~tmmlJJ:l{a KiSS-1 

(Genomics, 54 {!5, 145 ]{-148 ~. 1998 '.f=F) i::J- P~hG1iSWO)Ci'i!ffi~7°7 Pi6\2fs:v 

25 t7°?7-~m·tift9GftJtl~ITTG:::. ci6\~ Gi6li:t.J--:Jt.:.o KiSS-1 ~i1i8W~:J- P9GJ:I 

{a'C'~Gi6\, ~@!, J£~~G~i KiSS-1 9=J0)72J~5 4Ji£i6'.1Gf.J-G~7°7PO)@C~!Ji:::: 
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~§ Gt-::o ~ G~:.:CO)C)ij'fij0)$5J'/\\.7°7 r~'@rPX;G, vt7°:$i'-cO)&:Jit1t1:~~~:#l;G, 1J 

tJ/ rffitt~fil.Q:::. c ~lit&:gGt-::o 

Ki SS-I Jlf~ii:!fm7'.J> G ~ ".J 1:±1~n-c1:1*:9 .Q/\\. 7°7 r ~:,d:, .:C-0))1{~7'.J\tf /EfUPflj!JJI 

f~C'citJ.Q:::.c7'.J>G, tJ/E~1J'.PfliUffi1l1~fil.Q:::.c7'.J\Mm~tt.Qo .:CtlJ:ffi~:t>, :Lfs:ilf~ 

5 -=f7'.J\Jh3M~:~:iJ:J£!Jl~tl-Cv~Q:::. c~~Gfil8W~1~ vt7°Y'-filBJtO) 1:: r-~~~1* 

C'citJ.Q honn 75 7'.J\MtM~=~:iJ:J£!Jl~tt-ct-~.Q:::. e:~£JJ-, ~/\\.7°7 r7'.J\Jh3MC'm~t~~ 

fig~:f'!!-J-Cv~.Q:::.C:::t:r:Ym~tt.Qo *t-::, 1:: rC''d:.ll~lli~::t~~f*O)J£!Jl7'.J\tt~El"J~<, n~ 

lli~:sv~-Cu:Lfs:/\\.7°7 r'd:fPJ G7'.J>0)1:Jl~fig~!Jl G-Cv ~.Q uO)cMm~n.Qo 

:Lfs:J£8jj~G,d:, :::.ttGO)~JU:£-::5'v~-c, ~ G~:liJ&E~mtlt-::fffl*, :Lfs:J£8jj~~PX;9.Q~: 

1 Q 3}_-:) f-::o 

9t~trs, :Lfs:J£BJHd:, 

( 1) re~J*i%: 1C'*b~tl.Q72. JMre~IJC::IPJ-:t G< 'd:~UEl"J~:!P]-0)7 2. JMre~IJ 

~'2ifil.Q:::. e:~~c9.Qfil8W*tdd:.:CO):l:l, 

< 2 > ~w1¥-J1:1PJ-0)7 2. Ji!itre~u7'.l~-re~u*i%: 5 C'*~tt.Q 7 2. ;Mre~JC'ct.QJ:Jc < 1 

15 ) ~c~O)fil8W*tdd:.:C-(7):1j[, 

< 3) J:.~a < 1 > ~a~O)filBW0)$5J'/\\. 7°7 r :t G < ~d:.:C-0).:r..A-r Jv:t G < 'd:.:C-0)7 2. r * 

tdd: .:CO):lj[, 

(4) J:.~a < 1) ~a~O)maw~=i- r9.Q:l:l£re~u~fil.Q~IJ ;,i:!J v:t7 r~'2ifil.Q 

~ 1J ;,i: !J v:t7 r, 

20 (5) DNAC'citJ.QJ:.~a (4) ~c~O)~'J7:!Jv:t7r, 

(6) re~1J*i%: 2*tdd:re~1J*i%: 6C'*~tt.QUre~J~fil.QJ:.~a (4) ~a~O)~'J 

;,i: !J v:t7 r, 

< 7) J:.~a <4> ~c~O)~'J ;,i: !J v:t7 r~'2ifil.Qt~~ «!JY'-, 

( 8) J:.~a ( 7) ~c~O)t~~ «!J Y'-C'%WE~~i±t-::%WE~f*, 

25 ( 9) J:.~a ( 8) ~c~O)%WE~1*~~~G, J:.~a ( 1) ~c~O)filBW~1:1*:. Ai± Goo 

Q :::.e:~~c9.QJ:.~c < 1) ~a~O)filBW*tdd:.:CO):l:lO)~r!, 
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( 1 0) J:Jc ( 1) Bc~O)]iEl~*tdd:JfO):I][, l:B2 ( 3) B2~0)$7J-~7°7 r :t G < ~d:.:C 

O)X'A ::r Jv :t G < ~d: .:C-0) 7 2 r *t-=~d: .:CO):!i.~=~·r-t -QtJLf*, 

c 1 1) l:B2 c 1) Bc~O)mE!~O)~~l-TJvfa~~ri5·t1ft9-Qi:tr;totJL1*'1.:'ll!>-QJ::B2 c 1 o 

) Bc~O):J1Lf*, 

5 C 1 2) l:B2 Cl O) Bc~O)tJLf*~~~G TtJ:-'Q~1$1T~~t 

( 1 3) l:B2 ( 1 ) Bc~O)]iEI~*t-=~d: JfO):I][, *tdd:l:B2 ( 3) Bc~O)tf~)t~ 7°7 r :t G 

< ~d:JfO).I'A 7 Jv:t G < ~d:Jf0)7 2. r*t-=~d:JfO):Ji.~ffl(., ),'Q ~ c ~:J: tH~G:h '3 -QJ::Bc ( 1 

) Bc~O)mEl~*tdd:.:CO):!i.~=~t9-Q iJ ti/ r, 

( 1 4) l:Bc (1 3) Bc~O) 1) ti/ r ~~~ G TtJ: ,'Q ~~-

10 ( 1 5) l:Bc ( 1) Bc~O)]iEI~*tdd: JfO):I][, *f-=~d:l:Bc ( 3) B2~0)tf~7t~ 7°7 r :t l._., 

< ~d:.:C-0)72. r:t G< ~d:JfO).I'A::Y-Jv*tdd:JfO):Ji.~ffl\,t)-'Q~C.~~C.9-Ql:Bc ( 1) BC 

~O)ms~*t-=~d:.:CO):Ji.~::M9-Q 1J ti/ rO)~JE1irt, 

( 1 6) l:B2 ( 1) Bc~O)]iS~*tdd: JfO):I][, l:Bc ( 3) Bc~O)tf~)t~ 7°7 r b G < ~d: .:C 

0)7 2. r :t G < ~d:.:CO)X'A rJv*t-=~d:.:CO):Ji.~fflv)-'Q ~ e:~~C.9-Q iJ ti/ r cl:B2 c 1 

15 ) Bc~O)mEl~*t-=~d:-rO):Ji.c0)*5~·t1~~ft~-tt-Qft~!to/.J*tdd:.:CO):Ji.O)'A:7 1J-=/if 

157!, 

c 1 7) l:Bc o ) Bc~O)ms~*tdd: JfO):Ji., l:Bc c 3) Bc~O)ff~7t~ 7°7 r :t G < ~d: .:c 

O)X'A 7-Jv:t G< ~d:.:C-0)7 2. r*tdd:.:CO):Ji.~~~-Q ~ e:~!f-f~c9-Q 1J ti/ r cl:Bc c 

1) Bc~O)mEl~*tdd:.:CO):Ji.cO)*a~·ti~~ft~-tt-Qft~!to/.J*tdd:.:CO):Ji.O)'A :7 1J-=/ 

2 0 ij ffl :t=- '/ r- ' 

c 1 s) l:Bc c 1 6) Bc~O)'A::J' IJ-::./!/157t*t-=~d:J::B2 c 1 7) Bc~O)'A:7 1J-::./:7. 

ffl=t=-'Y l--~fflv)T1~G:h'3-Q, 1Jti/rcl:B2 (1) Bc~O)]iS~*tdd:JfO):Ji.cO)*fi~·t1 

~~{t~i±-Q{t~!to/.J*tdd:JfO):I][, 

c 1 g) J::Bc c 1 6) Bc~O)'A::J' IJ-::./!/157t*tdd:l:B2 c 1 7) B2~0)'A:7 1J-::./if 

25 ffl:t=-'.1 r-~rnv)-c1~r;n-s-Q, 1Jti/rcl:B2 Cl) Bc~O)mEl~*tdd:.:CO):Ji.cO)*a~·t1 

~~{t~i±-Q{t~!to/.J*t-:.~d:JfO):Ji.~~~G TtJ:-'Q~~-
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< 2 o) 1:~2 < 1 o) ~2~0)mf:*::a=:mv)Q ~ c.:a::~C.9Gl:~2 < u ~2~0)majl{O)J£it 
"jjf:J:;., 

(21) re~Hii%: 1 O-C*:b~tLG72JMre7iJ':sv)-C, N~ir~G4 77J:¥5 4ii§ 

0)72JMre71J:a::-2i;ffl_,,_ 871:¥5 4@0)72/MJ"i~7J)Gt~Gl:~2 (2 1) ~2~0)A:.7°7 

5 r ~ 0 < ~J:-i-0)7 2 r ~ 0 < ~i-i-0).r..A :r Jv*tdi-i-O):Ji., 

(2 2) re~Jiii%: 1 O-C*:b~tL~72JMre71H:sv)-C, N~i'JlG4 77J:¥5 4ii§ 

0)7 2 JMre7u:a::c~':;ffG, 87J:¥1 5@0)7 2 JMJ"~i'J)Gt~GA:.7°7 r~ G< ~d:-i-

0)7 2 r ~ 0 < ~J:-i-0).r..A :r Jv*tdi-i-O):Ji., 
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J M@c:JU~~ G' @c:JIJ*~ : 1 -r*b 2" tl9 7 2 J ®re:JU c. ~~13"] (:[PJ'j( O)ffi'li ~ITT 9'.Ei 

8'j(tJ: cn\H* G v :io 

~'j(l3"J(:IPJ'j(O)r!'lic G-c~i, fftlx~t, 1J 11/ r*5-§Jm'li, :/?"j-Jvlw~1awmtJ:cn\ 

5 ¥:~f Gtl9o ~~13"J(:[PJ~ C.~i, -{-tlGO)r!'lif?\11i'j(l3"J(:[PJ'j(-CJ59 Z::. C. ~~9o Gt:::..f?\-:> 

-c, 1J 11/ r*5-§Jm'li-?:/::~ij-A'tw~1awmtJ:cO)m'lin\1PJ~ Cff1J, if-{) o. o 1"' 1 o o 

{ff, H*G<~iif-{JO. 5"-2 O{f;f, J::IJH*G<~iif-{JO. 5"-2{f:f) -c'J59Z::.C.n\H*Gv:i 

n\, z::.n G O)ffi'liO)m-?ma'j(O):JtT:i/J: c O)iti3"J~*~i•tJ:-:> -cv :i-c ti J:: v :io 

1J 11/ r*5-§Jm'li-?:/~ij-JVtw¥1Ha1'FmtJ:cO)m'tiO)at1Jf'.E~i, §1*i,.~0)::1Jrt~:~c:-c 

1 o frtJ:-5 z::. C.n\-r~ 9n\, fftlx~£, f~99 1J11/ rO)ecf'.EJJtt-?7-.~ 1J-.::./7"::1Jrt(:Vf-:> 

-Ca!IJIT 9 Z::. C. f?\-c'~ 90 

*f:::.., *9£~0)\/t7°Y'-'.Ei8~C.G-C~i, ~:JU*~: 1-c'*b2"tl972JMre:7Ui:f:l 

0) 1 *t:::..~i 2 @J;J_J: CW* G < ~i, 1"' 3 0 @m, J: IJ W* G < ~i 1"-1 0 @m, 2" G 

(:W*G<~itt@ Cl *t:::..~'12@) ) 0)72/~n\~~Gt:::..72/Mre~iJ, ~:JIJ*~: 1 

15 -r*b2"tl972;~re:JUI:1 *tdi2@J;J_J: CW*G< ~i, 1"-3 o@m, J:: IJH* G 

<~il"'l O@~J3L 2"Gl:H*G<~itt@ Cl *f:::..~'12@) ) 0)72/Mf?\{11.JDGt:::..72 

J M@c:JU, ~:JU*~ : 1-r*b2"tl97 2 J M@c:JIJt:pO) 1*tdi2 fil!IJ;J_J: CW* G < ~i, 

1"'3 o@m, J:: IJ H* G < ~i 1"' 1 o@m, 2" G l:W* G < ~itt@ c 1 *f:::..~i 2@) 

) 0)7 2 JMn\fll!0)7 2 JM-rt1:~2"nt:::..7 2 JMre:Ju, *t:::..~i@YC-nG~*JI.JJ--§Jv-ttt:::..7 

20 2 JMre:J1J~B":ff99'.Ef8'j(tJ:ctifflv:iGn9o 

2" i;i:, *J£~0)vt7°Y--ma'j(c. G-c~J:, ~:7'J*~: s-r*v2"n97 2 ;Mre:J1J 

t:pO) 1 *tdi2@J;J_J: CH*G< ~i, 1"-3 o@m, J:: IJW*G< ~i 1"-1 O@f.li~~' 2" 

Gl:W*G<~itt@ Cl *t:::..~'12@) ) 0)72/Mf?\~~Gt:::..72/Mre:JU, ~:JU*~: 

s-r*v2"n972JMre:J111:1 *tdi2fil!IJ;J_J: C9f*G<~J:, 1"'3 o@m, J::IJW* 

25 G<~il"-1 o@m, 2"Gl:H*G<~itt@ Cl *tdi2@)) 0)72/Mn\{'f)JoGt:::..7 

2/Mre:JIL ~?llJ*~: 5-c'*b2"tl972/Mre:J1jt:pO)l *fdi2@J;J_J: CW*G<~i 
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, 1 "'3 O@~m\ J:: DH* G < ~d: 1"' 1 O@I~, ~ G L:H* G < ~d:~@I ( 1 *t::Jd: 2 ®I 

) ) (J) 7 2 J MtJ\fill,(J) 7 2 J MC'tl~ ~ht-=: 7 2 J M@"CJIL *tdd:©Ch G ~tJiJ;.~bitt-:: 

7 2 JM@"C)71J~~ITTGmE!'il{tJ:ctJ\lf0vf'GhGo 

2fs:im*1fl•(:s~tG vt7°Y'-ma'il{~d:, J"\.7°7 ~~tc(J)'ilfJtl(:ttf-:J -ctr.:tiffiin\N~ C7 2 

5 J~) , iJ!lfffifJ\C~ (:iJJv~::t-:/'Jv~) C'i10Go NCJIJ:i:~: 1 C'~b~tlG72JM 

NCJIJ~~filG vt7°7-ma'il{~~d:G6<'Jc9G, 2fs:J£1¥.l(J)vt7°Y'-ma'il{~d:, c~n\ 

Jfil~:iJJv~::t-:/'Jv£ (-COOH) *tdd::iJJv~::t-:/v-J--(-COO-) C'i10G1J\, c~ 

fJ\72 r (-CONH 2) *tdd:I7'7Jv (-COOR) C'i10-:JT:tJ::v)o 

::.::.C'I7'7Jv(::t:J~tGRcGT~d:, {J1j;Z~;f, }.=f-Jv, I=J-Jv, n-7°01:::".Jk -1'J7°0 

1 o l:::".Jv:t G < ~d:n - 7'=J-Jvtci:c(J)C 1 _ 6 7 Jv=t-Jv£, fJtl:Z~t, :/:7 oJ"\./=J-Jv, :/:7 oA..::t-:/ 

JvtJ:c(})C 3_8 :/:7 07 Jv::t-Jv£, {J1j;Z~;f, 7.r.::Jk a -j-7=J-JvtJ:c(J)C 6_12 71)-Jv 

£, fJtl:Z~t, ""/:/Jk 7.r.;f=J-Jvtci:c(J)7.r.::.Jv- c 1 _ 2 7 Jv=t-Jv£:t G < ~d:a -777 

Jv}. =J-JvtJ:c(}) a -f-77 Jv- C 
1

_ 2 
7 Jv::t-Jvt!tJ:c(})C 

7
_ 14 

7 7 Jv::t-Jv£(J)(~tJ>, ffiEDffl 

x.;z-r Jvc G TrRffl~tlG l:::".J\o-1 Jv::t::t-:/ ;i<.=J-Jv£tci:cn\fflv) GtlGo 

15 2fs:J£im(J)vt7°Y'-ma'il{n\c~M,::7JJv~::t-:/Jv£ C*tdd::iJJv~::t-:/v- J--) ~ 

:ffG Tv)Q~~' :iJJv~::t-:/'Jv£tJ\7 2 ~1l::*tdd:I7' 7JHl::~hTv)Q :t(J):t2fs:J£im(J) v 

t7°Y'-mE!'il{(:~*tlGo ::_(J):l:~(J)X.7'-TJvc GT~d:, 1Jtl:Z~!J::t2Gt-::C~(J)I7' 7 

Jvtci: cfJ\ffl lt) GtlGo 

~ G(:, 2fs:J£im(J) vt7°Y'-ma'il{(:~d:, J::t2Gt-::ma'il{(:sv)-c, N~(J);i<.=J-::t::/ 

20 7i£(J)72J£n\f*~£ CfJtl::t~~t *Jv2Jv£, 7t=J-Jvtci:c(J)C 2 _ 6 7Jv:iJJ-1Jv£tci:c 

(J)C 1 _ 6 7:/'Jv£tci:c) -rf*~~n-cv)Q :t(J), Ntiffii1JliJn\1:.f*l1'J-r-tm1$1f~h1:.JJX:Gt-::7Jv7 

2Jv£n\l:::".o:7·Jv7 2 /M1l::Gt-:::t(J), 5ffl1'J(J)7 2 JM(J)1JliJ~~J::(J)fl~£ CfJtl::t~t, -o 

H, -SH, -COOH, 72 )£, -127.'/-Jvt!, -1 / r-J\;£, 77:::/ J£tci:c) 

fJ\Ji~tci:1*~£ CfJtl::t~t, *Jv2Jv£, 7t=J-Jvtci:c(J)C 2 _ 6 7 Jv:iJ J-1J\1£tci:c(J)C 1 _ 6 7 

2 5 :/' Jv£tci: c) -rf*~~ n -ct- )Q :t(J), i10 Qi,, )~d1Ji~~n\*5~ Gt-= i,, )b~ Gmtma•tci: c: (J):fj[~ 
ma'il{tci: c: :t~*hG 0 
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7-1s:J'E~O) vt7°?7-mawO)~f*f7iJc L:-ni, f7"tl.:t~f, Elic:7'1*i%: i -r*n~ttG 7 2; 

®~:JIJ~-211f9G7'Y I--E8*0)vt7°?7-m8W*t:.~i@c:7U*i%: 5C'*:b~tlG72J® 

@c)11J~-211f9G l:::. I--ffi*O) vt7°?7-maWtJ:cn\fflV:i 6hGo 

7-1s:J'E~O) vt7°?7-mawO)ff~7t""7°7 r C~'"F- ff~7t"'Z7°7 r c~!c9G±JJiJn\ct>G) 

5 e: G-ni, riIB2Gt:.7-1s:J'E~O) vt7°?7-mawO)ff~7t""7°7 r-rct>n~ffaJttO):tO)C'ct>-:i --c 

:tJ::v)n\, f7"tl.:t~f, 7-1s:J'E~O)vt7°?7-maww0)-s~, *8J•0)7f-!:&tBG--cv)Q${v: 

C' ct>-:i T, vt 7°?7-*5ilffi'l'1~1f9 G :t 0) tJ: c iQ\ffl v) c; hG o 

~1*119!:~'1, ~:7U*i%: 1C'*:b~tlG7 2 J®@c:JIJ~1f9Gm8WO)ff~5t"'Z7°T pc G 

T~i, (~4] C'71'~tlG~7K'l17°D'Y r-mttrt:sv)T*8Jij?I7f.Wi~ (~J<'ti (Hydrophilic 

10 ) ff!Yfill C'2t>Gc5t:fff~tlt:.ff~5t~-2iu"'Z7°:f rC'2t>Go ~c;!:, ~:JIJ*i%: 5C'*:b~tl 

Q 7 2 J ®@c:JIJ~fil GmSWO)ff~):t"'Z 7°T r c G T~i, (~ 8 J C'71'~ tlGW1<'117°D 'Y 

HW:fff!:sv)T*8IMWi~ (~1<'11 (Hydrophi I ic) ${:ll) C'ct>G c7:t;f:Jf~tlt:.ff~7:t~-2;U"'Z 

7°7 rC'ct>Go *f:., Wl<'li (Hydrophobic) ff~{:ll~-ff~!:-2;-U"'Z7°:f P:tFP'lf:!R!:fflv)Q ::.c 

i'J\C'~Go @l<O) r J.1' /~@l.}1H:-2;U"'Z7°:f r :tfflv)~~Gi'J\, fl~O) r J.1' /~IPJ~!:-2; 

15 b'$):tO)"'Z7°:f rC':t~v)o 

7-1s:J£~0)$7:t"'Z7°:F r0)7 2 J®O)~~i, riIB2Gt:.7-1s:J'E~O) vt7°?7-maWO)f~11t7 2 

J ®@c:JIJO) '5 ~'.'J/tJ: < c :t 2 O@~_L ff* G < ~i 5 O@~J:, J:: ti ff* G < ~i 1 0 0@£), 

J:0)7 2 J®@c)11J~1f9G"'Z7°:f rtJ:cn\ff* Gv)o 

~WS9!:1PJ-0)7 2 J®~:Juc~i, ::.nc; 7 2 J®~:71Jc*1 s o %~J:, ff* G < ~d:,:f-17 

20 0%~J:, J::tiff*G<~d:,:f.{]8 0%~J:, ~c;!:ff*G<~d:,:f.{]9 0%£),J:, :a:tff*G<~i 

*19 5 %£),J:O):f§IPJ'l'1~1f9G7 2 J®~:JIJ~71'9o 

::. ::. -r, r~WS9!:1PJWO)rt5'tiJ c~~t riIB2c!PJ:i:~~71'9o r~W!3"J!:IPJWO)rt5'tiJ 0) 

?fllJIE~iriIBcc!PJfm!:frtJ: '5::. cn\C'~ Go 

*t:., 7-$:J'E~0)$7:t"'Z7°7" P~i, J:!272J®~:JIJ~Q)1 *tdi2@~J: Cff*G< ~i, 

25 1""'1 O@~, ~c;!:ff*G<~i~@ (1 *fdi2@)) 0)72/®i'J\)Z~G, *tdi, 

.:C-0)7 2 J®~)11H: 1*fdi2@£),J: Cff* G < ~i, 1,.,._, 2 O@~Jjt, J:: tiff* G < ~i 1""' 
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1 O@~, ~ Gl:ff* G < ~i~@ ( 1*t.:~i2@) ) 0)7 2. f~iJ'r{11JDG, *tdi, 7c0) 

72.J~re~IJt:flO)l *tdi2@.12l-l: Cff*G<~i, 1""'1 O@llillit J:Dff*G<~i~@ ( 

1 *tdi2@) ) 0)7 2. JMiJ\flli0)7 2. JMC't!:~~tl-Cv'l-C:td::v'lo 

*t.:, *j£~0)$Jt~7°7 r~iC~iJ\@~:fJJvif::t=-~Jv£ (-COOH) *tdi:fJJvif 

5 ::t=-~v- r- (-Coo-) C'~GiJ\, tiJg2Gt.:*jf~O) vt7°5-1iS~O);::'(: <' C*frffii 

iJ\72. r (-CONH 2 ) *tdiI..A-TJv (-COOR) C'~-:J-C:td::v'la 

~Gt:, *1E~O)$Jt~7°7 rt:~i, ~2Gt-=*1E~O) vt7°5-ma~c!PJ#Rt:, N* 

fr#ij0);1-7/.f.=/J"i£0)7 2. J £iJ'rf*~£C'f;~~~tl-Cv'IG :tO), Nfr#li{J!UiJ\1:.f;iq:igC'ti:JltJT~tl 

1:.~Gt.: Gln iJ'rl:::".O ?"Jv5 2. /MftGt.: :tO), :Jt=fpq0)7 2. JMO){J!ljjjiJ:O)f!:~£iJ'rjfM~tJ: 

1 o f*=~£-r1*~~ n-cv 'I G :t 0), ~ G v 'I ~ilfj]tiJ\*a-EI Gt.: v 'lb~ Gmt~ 7°7 r tJ: c: O)~-EJ~ 7° 

7 rtJ:c:t'2i*tlGo 

*1E~O) vt7°5-ma~*tdi 7cO)tf~7t~ 7°7 r O):f.lc G -c~i, 1:.~~E8~=~lf~~ ttG 

U:t G < ~iMcO):f.liJ'rfflv'IGtl, c Db~t1:.~~E8t:~~~tlGM111JD:f.liJ\~f*Gv'lo ;:: 

O)f~tJ::i.lc G-C~i, 17tl;~Ji~~M C17tl?tJi, :f.lM, 1J /M, ~ftll<*M, ~) c O):f.l, ~ 

15 GV'l~i:ff~M ({7tl,;{Jf, WF~t ::t:M, 7°01:::"./.f/M, 7'7JvM, ?v-1/M, :1J\7M, ~ 

~' 7I/M, 1J /:J~, ~M, '.tz:,~,~M, ;1-5/.AJvjj\/M, -"Z/i:/.AJvjj\/M) c 

O):f.ltJ: ciJ\ffl v 'I GtlGa 

*1E~O) vt7°5-1i8~*tdi7cO):f.l~i, M~Gt.: !:::. t---?llfH¥LJJJ!lo/JO)*HJij?I*t.:~itfiliiJ> 

G §1*0~0) vt7°5-1iS~O);fj!J~::1Jrtt:d::-:J-C~9G ;:_ c :t-r~ G L.,, 1~9G*JE 

2 o ~O) vt 7° 5-ma~ :a:- ::i- r9 GD NA ~'2i:ff9 G ~~E~1*:a:-tfr~9 G ;:: e: t:J: ".) -c :t 

~9G ;::(:iJ\C'~Go *t.:, 1~0)1fS~-€1~¥t*t.:~i;::ttt:~Gt.:::1Jrtt:J: D~9G 

;:: c :t C'~ Ga 

!:::. t---?llfH¥LJJJ!lo/J O)tfili * tdiir.ffiij?IiJ> G ~9 G :I:~, !:::. 1'-?llfH¥LJJJ!lo/J O)tfili * tdiir.ffiij?I :a:­

jj\ =f: yj--1 ;Z-Gtd~, MtJ:c-rtmte~fitJ:v'I, ~~tmwr~:a:-~1§7 o? t--7~77 ~ -, -1 ;t-:;_,, 

25 3(~7 o? t-- 1f77 ~ -tJ:c0)7 o? t--7~77 ~ -:a:-tJlJJ--E!ni±G;:: e:t:J: D*llf~~G 

;:: ciJ\C'~ Ga 
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*~~O) vt7° 5-ma•, .-'f O)fm7t~ 7°7 r ~ G < t::l .:ctt i; O):!il~td::l .:Ctt i; 0) 7 2 r 

f*O)"@JIJX:t:t::l, ®~mllR0)1fB•-EJPX:ffltMff~~fflv )Q ;:_ C:IQ\C'~ Qo .-'fO)J:: '3 fJ:tMff~ C: G-c 

[;:l, {Jtl;{J~L ::7DDJ.7J1Atiff~, t. rD:t-YJ.7JvtMff~, "'\./7-:'t. r 1JJv72/tMff~, 72 

; J.7JvtMff~, 4-«/:/Jv:T=t-Y«/:/Jv7Jv::i-JvtMff~, 4- J.7Jv«/7-:'t. r 'J Jv7 

5 2/truff~, PAM mn~, 4-t. ro=t-YJ.7JvJ.7Jv7I..=.Jv7tl--72 rJ.7JvtMff~, ~'J 

7 ::7 'J Jv7 2 rtMff~, 4 - c2'. 4' -::; J. J--=t-Y7 I..=.Jv- t. r o:t-y J. 7 Jv) 7 I.; :t-Ytru 

ff~, 4- (2', 4'-:/J.1':t-Y7I.::Jv-Fmoc 72JX7Jv) 7I./:t-YtMff~tJ:c~*~fQ;:_ 

C:IQ\C'~ Qo ;:_O)J:: '3tJ:tMff~~Jt]v), a-7 2 J £c{~!Jil'§~~£~®~t:f*~Gt=.7 2 JM 

~, EIB"Jc9Qma•O)@c'.71J®t> r:, §w~~O):e-fim-Elnrtt:urv), mn~J::C'**1-El~i±Q 

1 o 0 JXJit\O):fflif&t:truff~IQl i;ma•~~ t> lli9 cfPJ!F.lt::e-fi~~£~1t1$ G, ~ i; r:~'.ffi-~nrn~ 

q:iC':Jt=t-l*l:/:J.Jv7 -1 r*5-El%PX:&:rit~~:DfilG, §B"J0)1fa•~td::l.:CtLG0)7 2 ~w~I& 

f~gQo 

J::B"cGt=-~~7 2 JMO)m-EJr:~G-ct::l, ma•-EJPX:t:ftfflC'~ Q:e-fimt11r:~Jt~~fflv) 

Q ;:_(:IQ\('~ QIQ\, !f,ft:, tJ )v~:/1' 2. ~~IQ\J:: v )0 tJ )v~:/1' 2. r~C: G -Ct::l, DCC N, N' -

15 :/1' 'J 7°o l::JvtJ Jv~:/1' 2. r, N-x7 Jv-N' -(3-:/ J. 7 Jv7 2; 7°0 'J Jv) tJ Jv~:/1' 2. ~ 

tJ:clQ\fflv) GtLQo ;:_tti; t:J::Qi!5ti.1l::t:t::l7t21l::1'£Pfli!J~1JDgiJ ({Jtl;{J~L HOBt, HOOBt) C: 

C: ~t=1*~7 2. /M~~Hf€1Mff~t=~1J09QIQl~t=.t::l, :9-"ttf1\M~7.K4*7J~t=l::l HOBt x;z:r)v2f!) 

QV)[::lHOOBt X7-7"-Jvc G-C2f!) GIQ\ G661*~7 2. JMO)il5•ti.1l::~frtJ:-:i td&t:tMff~t=~1JD9 

Q ;:_(:IQ\('~ Qo 

20 1*~7 2. JMO)mt11r:-?truff~cO)m-EJr:mv) GttQm~te: G-ct::l, ma•*m-El&:ritr:~m 

G'3Q;:.(::IQ\~GtL-Cv)Qm~tlQ\G~tR~tL'3Qo {Jtl;{.[;~t N, N-:/J.7Jvzj\JVL7 

2 r. N, N-:/J.7Jv7tr72 ~. N-J.7Jvi::o 1J r/tJ:cO)M72. r~Jt :!il1l::J.7 

v/, :7oozj\JvLtJ:cO)J\o7/1l::~1l::7.!<*~1t r 1J 7Jv:Tox5 J-JvtJ:c0)7Jv::i­

Jv~, ::; J.7Jv7-Jvzj\=t-y rtJ:c0)7-Jv*=t-Y r~1t 1:: 1J ://, ::;:;;t:t-~/. -r r 7 t. r o 

25 77/tJ:cO)x--:rJv~Jt 7tr=r'JJv, 7°oi:::T.=.r 1JJvtJ:cO).=.r 1JJv~, WFMJ.7 

Jv, WFMx 7 JvtJ: c O)X.7-7 Jv~~2f!) Q v )t::l ;:_tt G O)jOO'§'O)if5"§J!fo/.JtJ: clQ\ffl v) GtLQo &Jitilffi. 
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1i11ma 1il!*a-@J*'*&Jit~:1tffl ~n1~G ~ ctJ\~ Gtt--cv lGieltfltJ\ G~tR~n, ®115ff.{J 

- 2 0°C"-' 5 0°CO)ieltfln\G~tR~tlGo ¥!·11{1::~ht::7 2 JM~~1*~d:®1151. 5"' 

4ffjj@JJ!Jl:fflv\ GtlGo ::./t. r IJ /&Jit~fflv\f::7-7- }-O)*a*, **1-@Jn~'/F+7ttJ::l:$J-@J~:~d: 

f*gj£0)n5t~~fi'3 ~ ctJ: < **1-@J&Jit~** l'.J )g9 ~ e: ~:J: l'.J +7ttJ:**1-@J~fitJ: '3 ~ cn\-r~ 

5 Go &Jit~*ll'.JjgG --c~+7ttJ:**1-@17J\1~GhtJ:v\c~~:~d:, ~7l<M:M*tdd:7t7Jv1' 2-7' 

'/-Jv~fflv\T*&JitY 2 JM~7t7Jvfl::9G ~ e:~:J: J --c, f&O)&Jit~:~•~-9-.:ttJ:v\ 

J: '3 ~:9G ~ ci'J\1:~ Go 

W::f-f0)7 2 J £0)f*gj£c G T~d:, ¥tl.:t~~L z, Boe, 5-~-r rJ-«/7 Jv::t=t:-~:JJ Jv* 

::.Jk 1' 'J*Jv::.Jv::t=t:-~:JJJv*.::.Jk 4 - :J- t-=t:-~«/YJv::t=t:-~:JJJv*.::.Jk c1-z, Br-z 

10 , 75 .. -z/T-Jv::t=t:-~:JJJv*.::.Jv, t- 'J 7Jv::to7t7Jk 7501' Jv, *Jv2.Jk 2-.:: 

t-o7.:r..::.Jv-7-Jv7.:r..::.Jk Y7.:r..::.Jv*-7-7~ J-T::t1' Jv, Fmoc tJ:ci'J\fflv\GhGo 

7J Jv*=t:-~ Jv£~J:, ¥tl.:t~£, 7 Jv::\=-Jv.I-7-7 Jvfl:: <¥tl.:t~£, :J-7 Jv, x:r Jv, 7°0 t:Jv, 

7~7Jk 5-~-r 1J-:i7Jv, ~70«/T-Jv, ~?o-"'::\=-~Jk ~?0-"'7°-TJk ~?o 

::t77Jk 2-75·-z/T-JvtJ:cO)trul!JX, 7ttt~x~G<~d:~!J*7Jv=t:-Jv.I-7-7Jvfl::), 7 

15 7Jv=t:-Jv.I-7-7Jv{t <¥tl.:t~£, «/yJv.I-7-7Jv, 4-.::t-o«/YJv.I-7-7Jk 4-:J-t­

=t:-~«/yJv.I-7-7Jv, 4-?oo«/yJv.I-7-7Jk «/A't. rlJJv.I-7-7Jvfl::) , 7.:r. 

-T~Jv.I-7-7 Jvft, «/yJv::t=t:-~:JJJv*.::.Jvt. r 7Y rft, 5-~-r rJ-:f t-=t:-~:JJJv* 

.::.Jvt. r7Yrfl::, t- 1JT-Jvt. r7Yr11::tJ:c~:J:-:JTf*gj9G~cn\1:~Go 

t rJ /O)?l<M£~d:, ¥1J.:t~£, x_::z_ 7 Jvfl::*tdd:x-7 Jvft~:J: J --cf*gj9 G ~ cn\-r~ G 

20 o ~O).I-7-7 Jvft~:J009 G£c G --c~d:, ¥tl.:t~£, Yt:r Jv£tJ:cO)fW:&7Jv:JJJ1' Jv£, « 

/'/1' Jv£tJ:c0)7o1' Jv£, «/yJv::t=t:-~:JJJv*.::.Jv£, x t-=t:-~7JJv*.::.Jv£tJ:cO) 

mMn\G~~~tlG£tJ:ci'J\fflv\GtlGo *f::, .I-7Jv{l::~:J009G£cGT~d:, ¥tl.:t~£, 

"'Z/yJv£, 7t-7t. rOt'.'7.::Jv£, t-77Jv£tJ:c-c'~Go 

T0~/0)7.:r.J-Jvl171<M£0){:W:gj£cGT~d:, ¥tl.:t~£, BzL Cl 2-BzL 2-.::t-o« 

25 /yJv, Br-Z, 5-~-r 1J-7.7JvtJ:ci'J\fflv\GtlGo 

t.-7-:fy/0)1' 2 5·,/-JvO)f:W:gj£c G T~d:, f7iJ.:t~£, Tos, 4- :J- t-::\=-~-2. 3, 6- t- rJ :J-7 
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Jv«/i:t:/7,Jv*:::.Jk DNP, AZ/:/Jv:;t:i=-~.i'f-Jv, Bum, Boe, TrL Fmoc t~cn\fflV:iG:h 

00 

fjjiJit0)7JJvi:G:i=-~Jv£0)r!'l'if~~nt~ uO)c G-n::t frux.~~t J:tJit.d 0M~71<4m, 7:; r 

, m'l'i.:r.;z-rJv C7Jv::J-Jv <fruX.~;;f- A:./77oo7x.J-Jv, 2. 4, 5- r- 1J 7007x.J 

5 -Jk 2, 4-:/:::. r- 07 x.J-Jk ~7 J j.'f-Jv7 Jv::J-Jk J\7:::. r- 0 7 x.J-Jk HONB, 

N-t. ro:i=-~7-.7~2 r, N-t. ro:i=-~77JV---r 2 r, HOBt) cO).:r.7-.7-JvJ t~cn\fflv)G 

:h0o Wf..f0)72/£0)ffi•li{~~:ht~uO)cG-cl~t frtlX.~~t J:tJit.\9 0 1J /®72 rn\fflv) 

G:h0o 

1*~£0)~~ <H)t~) 1Jtt.e: G-c~;;t f71JX.~£, P ct-~~0v)~'iP ct-m*t~cO)~~iO)ff 

1 o ttTC'0)7J<*:5U.¥frtr:flC'O):t~YC?, *t~, ~71<7 'Yf~7l<~k .i 7 /7-.Jv*/®, r- iJ 7 Jv 

:;to .i7 /7-.Jv*/®, r- 1J 7 Jv:;to!fFM~0v)~'i;:::hGO)~.g-r~t~c1:J::0M~~-?, :; 

-1 'J7°0 t::Jv.:r.7 Jv7 2 /, r- iJ .:r.7 Jv7 2 /, t::A:. iJ ://, t::A:. 7://t~c:1:J::0tj[~ 

~, *td~-1*7 /.::C:::.7r:fl7 r- 1J r7 Ll:J::0Ji7Ct~cufflv) G:h0o J:~2M~~l:J::0H)t~ 

&:ptl'i, ~l:fr{J- 2 0°c"'4 0°CO)f~C'frt~:b:h0n\, M~~l:.Sv)Tl'i, fJiJX.1£, 7 

15 :::.'J-Jk 7x.J-Jk 7:;t7:::.'J-Jk .i77v'/-Jk 1\77v'/-Jv, :/.i7Jv7-.Jv 

7-1 r, 1. 4-7'7/:/7:;t-Jk I. 2-.:r.7/:/7::t-Jvt~cO)J::5t~7J7:;t/tiUJEtriJ0)~1Jo 

ntrf5<1JC'~0o *t~, 1:::.7-7://0)-127·,/-Jv{jf:~£c G Tfflv) G:h0 2, 4-:/:::. !-- o 7 x. 

:::.Jv£1'i7:;t7 x.J-Jv~~l:J:: 'J~~~n, r- iJ 7° r- 7 Y /0)-1 / r-Jvfjf:~£e: G -cm 

v)G:h0*Jv2Jv£1'iJ:~20) 1. 2-.:r.:7 /:/7:;t-Jv, I. 4-7'7 /:/7:;t-Jvt~cO)fftfTO) 

20 M~~l:J::0fi)t{jf:~MI:, '.ffi7KM{~T j-- IJ r)L~r~, $7/.::C:::.7t~cl:J::07Jvh 1J~ 

~l:J:: ':J Tu~~~:h.Qa 

Wf..fO) &:ptl:~-9-9 « '2-C't~ v )'§F]g£0){jf:~t~ G ~I: fjf:al£, .SJ:: ~-t-O)fjf:al£0)fi)t~, 

&:ptl:~490'§Fig£0)ffi•li{~t~c~d:i.~0)£*td'ii.~0)'¥m:n•G~tRG'50o 

ma~0)7 2 r-1*~1~01JIJ0)1Jft.c G T~d:, frtlX.~£, *9, JJJvi:G:i=-~~7 2 JMO) a 

25 -JJJv*:i=-~Jv£~72 rf~G-cfjf:atGtdf, 72;£1~1H:A:.7°7r <ma~) i~~rJi}ilO) 

i~-:& *C'~~f G tdf, ~A:. 7°7 ri~O) N*tffiiO) a - 7 2 J £0)f*al£0)d7-~~~v )t~ma~ c 
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c~0)7JJv#::t-:/Jv£0)f*~£0)JJ.~~~Gt~mawc.~~G, ;:.O)[mjiiIEIW~J:~2G 

t~J:. '5 tJ:mft~~t9=tc~ft~ttQo ~ft&Jii)O)~~*!Ht::-:>v '.1-Cld:J:~cC.FPJtmccl!>Qo ~ftt::J:. 

~1~Ghtd*~iiIEl~~~~Gtd~, J:~2:1J7tt::J:. ~9«-CO)f*~£~~~G, rJT:~O)fil.m 

EIW~1~Q;::. C.iJ\c~ Qo ;::. 0)*£1.ma~tdJ~O)~fi*~~=Fr~~.~ft G-c~~ G, ±~TIID5t 

5 ~'**5~1*9 Q ;:_ C.c?Jf~O)iiIEJ~0)7 2 rft~1~Q ;:_ C.iJ\c~ Qo 

mE!WO)X7-. 7 Jvft~1~Q t::td:, f7iJ;U~L 7J Jv#::t-:/~7 2 J ®O) a - 7J Jv#::t-:/ Jv£ 

~PJT~0)7 Jv=r-Jv~C.~ftG 7 2 J®.:r.7-. 7-Jvc. Gtd~, ma~0)7 2 rftC.FPJtmt:: G-c 

, rJf~O)mEJ~O).::C.7-. 7 Jvft~1~Q;::. C.iJ\c~ Qo 

*:JEBJlO) vt7°?7-mawO)ff~Jt/'\_7°7 rtd:, §fti..~O)/'\_ 7°7 r O)ftJJxJtt::itE-:J-C, cl!> 

10 QV)td:*:JEBJ]O) vt7°?7-mEIW~®~fJ:/'\_7°7?7·---cclp)l$f9Q ;:_ C.t::J:. -:J-C~9Q ;:_ 

C.iJ\c~Qo /'\_7°7rO)ft~7tC.G-Ctd:, frtlX.tf, Lifilf§ft~7t, i~1§ft~7!0)v)9'nt::J:.-:J 

-Cb.&v)o 9tJ:v!>, *:JEBJ]O) vt7°?7-iiIEIW~t'lil~G1~Qg:~)t.r{7°7 r b G < td:7 2 J 

MC.73t~~5t C. ~~ft~tt, 1:~!1o/.JiJ\f*~£~fil Q±~fttd:f*~£~H)l~ Q;::. C. t::J:. ~ El 

1¥]0).r{ 7°7 r ~~9 Q;::. C.iJ\c~ Qo i,.~O)~ft1J7t~{*~£0)ij$l~C. G -Ctd:, frtlX.t£, 

15 YTo:xlr-@t::~2~~nt~:1J7tiJ\¥~JGhQo 

CD M. Bodanszky -BJ:.~ M.A Ondetti, /'\_7°7r ://t:/7-. (Peptide Synthesis). 

Interscience Publishers. New York (1966 if=:) 

CZ) Schroeder -BJ:.~ Luebke, -if .r{ 7°7 r (The Peptide), Academic Press. New York (1965 

if=:) 

20 @~~{§~fill, /'\_7°7 rft~O)UC.~~, 11~(~) 0975 if=:) 

@X~mBJl .:BJ:.~~{~:5f, 1:11'.:~~~lfil L :$7 /!'\'.7WO)f1::¥ IV, 205, (1977 if=:) 

®*~mBJl~f~, if.JC!2f~dfiO)OO:JE ~ 14 ~ /'\_7°7 rft~ a:111~m 

*f~, &Jii)1~td:Ji~O)~~f!, t~C.X.t;f, ~~ltffil:f:l · m~ · 7J7k'.71T?J---'.7,77'1'- · 

r~ft? o-z r- J;! 7 7 ,-( - · ¥}*5ratJ: c: ~*JiJJ.ftvtt-c*:JEBJlO)ff~Jt/'\_ 7°7 r ~~~gg Q 

25 ;:_ C.iJ\c~ Qo J:~2:1J7tc1~GhQff~5t.r{7°7 riJ\Y!~ftccl!>Q±~fttd:, i.."9lJ0):1J7tt::J:. -:J 

-c®~tJ:ii.t::~~9 Q;::. C.iJ\c~ Q G, J:2!t::ii.c1~ Gnt~±~fttd:, i..~0):1J7tt::J:.-:J -cY!~ 
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1*t:~~9 Q::. ciO~C'~ Qo 

:Lfs:]E~O)L.rlz7°7-ma•~=i- r9Q~'J >-7 v::t-:r re: L:-cl~t MiffiLf-:::Lfs:]E~O)v 

t7°7-ma•~=i- r9Q:lll~§2?11J (DNA*tdd:RNA, fff*G< ~d:DNA) ~-2i::ff9 

Q 'tO)C'cf!>h~fv liO>fJ.Q 'tO)C'cf!>-:.J T'tJ:: v lo ~~ ') 7- lJ v::t-T r c G T~d:, :Lfs:]E~O) vt 

5 77-ma•~=i-r9QDNA, mRNA~O)RNAC'cl!>D, =:Lfs:~C'cf!>-:.JT't, -:;$:~ 

C'cf!>-:.JT'tJ::vlo =:Lfs:j~O)±~f:>j-~;;t, =:Lfs:i~DNA*tdd:DNA: RNAO)J\-17') ':J rC''t 

J::vlo -:Lfs:j~O)±~ft~;;t, t/7-.i~ OW~, :J- ri~) C'cf!>-:::>T't, 7/-:ft/7-.i~ OW~, 

;JF =i - r i~) C' cf!> -:::> T ti J:: v lo 

:Lfs:]E~O)vt7°7-ma•~=i- r9Q~'J >-7 v::t-Tr~mi,,l--c, -w1JJU£, i.~O)~~ 

10 12f~flj r~]fPCRc-tO)Jt\fflJ 15(7). 1997 ~2~0)j5}t*td'i-tn~:~Gt-::7Jrt~:J::O, 

:Lfs:]E~O) vt7°Y"-ma•O)mR NA ~Ai:'.ii9 Q::. ciO~C'~ Qo 

:;$:]E~O)vt7°7-ma•~=i- r9QDNAC: GT~d:, 7 J LDNA, 'fJ LDNA 7 

1' '-f7 1J-, ~cGtdll!Jlm. tfilllffi*O) c DNA, ~cGtdlllllm. *~83*0) c DNA 71' 

77 'J-, f:>JJJX:D N AO)v\ThC''tJ::vlo 71' 771J-~:{t}f]gQJ'Z/y 7-~;t, r~lJ'T ') ::t 

15 77-:/, 7°77-.2 r, :J.7-.2 r, 77-:/2 rfJ.cvl9'hC'cf!>-:::>T'tJ::vlo *t-::, ~2G 

td1HJ!m · truilJ::D total RNA*t-::~d:mRNA@.i:5t~~~Gt-::'tO)~fflvlT®:t~ Reverse 

Transcriptase Polymerase Chain Reaction (!;ff, RT-PCRrtc~tfJ\9Q) ~:J::-:.JTJll 

~~gQ ::.c bC'~Qo 

~1*13"J~:~;;t, :;$:]E~O)vt7°7-ma•~:J- r9QDNAC:GT~d:, -WtljUf, fJic?flJ:i:i% 

2 0 : 2 * t-:: ~d:@c?f1J:i:i% : 6 C'*b ~ nQ:li[£§2?11J~-2iITT Q DNA, *k~d:§2?11J:i:i% : . 2 *t= 

~d:@C?11J:i:i%: 6 C'*b~nQ:li[£§2?11Jc/\1' Ar- lJ /:/:r:./ f-tJ.~#TC'J\-17· 1J 7·-1 A'9 

Qj][£§2?11J~:trG, :Lfs:]E~O)vt7°7-ma•e:~•S"J~:1PJ•O)¥E'ti c-wtl, 1J ti/ r*ai:ti! 

tt ~7"7-JJ,,'t~~froif'Fmtc1:c) ~MQma•~=i- r9QDNA C'cf!>n~~ffPJnO)tiO)C' 

'tJ:: V l0 

25 fJic?1iJ:i:i%: 2 *tdd:§2?11J:i:i% : 6 C'*b~hQ:fi[]!@C?l!Jc/\1' 7·1J ?1'-1 A'C'~ QD NA c 

G --c~'i, -Wtl~J£, §2?11J:i:i%: 2 *td'ifJic?11J:i:i%: 6C'*b~nQ:li[£§2?11Jc*{J1 o £J.J::, tff 
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* G < vd:;F{_J 8 0 %£l-l:, J: ()ff* G < vd:IF{J 9 0 %£l-l:, f&:tff* G < vd:IF{J 9 5 %£J-J:O)if§[P] 

1t1:a::filG:l]I£~>71J:a::-2ifil GD N AtJ:cfJ\fflV~ GhGo 

1\17·1J ::l--r-e-~ 3 /vd:, 131*0~0):1Jrt35Gv)vd:JC-hi:~GG:1J7t, ~tlitv:;L ::i:: v=t­

.:i 7- · lJ o-.::/7 (Molecular Cloning) 2 nd 0. Sambrook et al., Cold Spring Harbor 

5 Lab. Press, 1989) i:~c~0):1J7ttJ:ci:1Jt-:JT1-1fJ:'3 ::.cfJ!-C-2-Go *tc., m~0)7--(':i7 

1J -:a::ftffl9 G:I:$!fl, ~f'1°0)ftfflm~~1:~c~0):1Jrt1:11t-=> -cfitJ: '3 ::. cfJ!-C-2" Go J: lJ ff 

*G< vd:, !\"( 7. j---1) /:/x./ l---tJ:~#-i:1Jt-::>TfrfJ:'3 ::.cfJ\'C''2°Go 

~/\"{A j--- IJ /:/I./ 1---tJ:~#-cvd:, ~Jit~~L j-j---1) 9.b.t~fJ\;j;{_J 1 9 ,-....,4 OmM, ff* 

G < v:t%{J 1 9,....., 2 0 mMc\ 11ill.)3tfJ\;j;{_J 5 0,....., 7 0 °C, ff* G < vd:IF{J 6 0,....., 6 5 °CO)~f4::a:::tr' 

10 9o ¥-ti:, j- r- IJ ry bt~fJ\;j;{_J 1 9 mM-C-11ill.)3tfJ\;j;{_J 6 5 °CO):l:j}flfJ\f&:tff* G lt )0 

J: 1J~1*1¥J1:vd:, ~:Ju*~: i -c-*v2"hG Y 2 J®~>71J:a::-2i°MGms~:a::::i- P9G 

DNAcG-Cvd:, ~>711*~: 2'C'*b2"hG:l]I£~>71J:a::filGDNAtJ:cfJ\ffllt)GhGo * 

tc., ~>71J*~: s -c-*v2"hGY 2 J®~>71J:a::-2i°MGms~:a::::i- P9GDNAc 0-cvd: 

' ~>7'1*~: 6 'C'*b2"hG:l]I£~>71J:a::filGDN AtJ:cfJ\fflv)GhGo 

15 *§f~O) J,rt7°7-ms~:a::::i- P9GDN AO)tj"[£~>7Jj0)--{f~, *tc.vd:~DN Acif§:ff!J 

1¥JtJ::l]I£~~:JljO)-ff~:a::-2i::ff G -CtJ:G ~ 1) ~ lJ VTT pc vd:, r~cO)*§f~O)ff~)t/'\. 7'7 p :a: 
:I- P9GDN A:a::m9Gtat-c-vd:tJ:<' RNA:a:::tm9G~'*'C'fflv)GhGo 

*J£~1:1-tt:Z~:~L *J£~0) vt7°7-ms~Jtfiff-O)~~xvd:J£m:a::~il.~ G::. cO)-C-2° 

G7/7t/7.. ~IJ~!Jv7f7P (~®) :a:, lJD-/{tGtc.35GV~vd:#(/E2"htc.ms~ 

20 :a::::i- P9GDNAO):l]I£~:JIJl~~i:£·:J'2-~~ITT-G, il~G-3 Go JC-'3 Gtc.~ 1J ~ lJ v7f7 

p (~®) vd:, ms~Jl{iffO)RNAc/\"(':ilJ::)l--(A'9G::.cfJ\'C''2", ~t<RNAO)fJ~X 

vd:~~~ :a::~il.~ G ::. cfJ\-C-2" G n\ 35 G i,, )vd: vt 7° 7-ms~~~ RN Ac O)f~li 11:ffl :a::Jr 

0 -c vt7°7-ms~Jtfiff-O)J£m:a::~tm · ffi1J1ffll9 G::. cfJ\-C-2" Go vt7°7-ms~~~ 

RNAO)~:fR2"htc.~>71Ji:if§:ff!Ji¥JtJ:~lJ ~lJ vTT P, &V:vt7°7-ms~~~RNAc 

25 t-t~t¥J1:1\1·f1J7·1 A'9G::. cfJ\-C-2" G~ 1J ~ lJ v::t:r Pvd:, 1:.f*j7\J&V:1:.1*Ji--c-vt7° 

7-ms~Jtfiff-O)J£m:a::~tm · m1J1ffll9GO)i:::ffm-c-351J, *tc.m~tJ:cO)f&~Xvd:~~1= 
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1f J=Wc'J)go ffl~ r MJit9 gJ ~::J:t Jlfiff~~66t;:;z 7 v?t-7 r, i.i.£fli271J::xJ;tf~MOJ!f,f 

5EOJFJi271Jf:;f§IPJ'li~if9gJ)glt)~j:f§:fffll¥JC'J)g::. c ~~~9Go 5Z 7 v?t-7 r, i.i.£fli271J 

::x.~J:~Mc«7°7 r cmaJt) cOJrl'liC' rjfJ,~- 9 gJ c~'i, ;z 7 v?t-7 r c~M) OJfli271Jx:. 

~'i:C-OJt§:ffflf*n>6a*~~ngmfl(:J)g«7°7 r cmaJt) OJ7 2 JM~Jffi~t~G-cv)go 

5 vt7°::7-msJtJ1fiffOJ s, Yffil""'-7t"./Jv-7°, s · Yffil6 -«-7-.«7 · iJ t::- i--, s' 

Yffil~Fifl~~~, # 1J « 7°7 rifl~l~Ms:=r r /, maJt:=r- ~~~, o RF ifl~OO~s:=r r /, 

3' Yffil~Fifl~~~, 3' Yffiir;1J / ~o-.L~~, :&-0:3' Yffil""'-7t"./Jv-7°~'d:tzf*Glt):;t;j* 

~~c G -C~tR G '5 g;()\ vt7°::7-msJtJl{iff~O)~OfilJfJ:g~~~M*c G -C~tR G '5 

Go 

i o El ~Me:, M*~~OJJ/'tJ: < e: ~-ii~~=t§:fffll¥JtJ:# iJ ;z 7 v?t-7 r e: OJ~t*~'i, j~!fm 

cJ\-17.IJ ::7.-17-:'9g ::.e:n1C'2°g#IJ ;z7 v?t-7 ~ cOJ~i*~'i, 17/7t/7-.J C'J)g 

clt)-5 =.cn1C'2°Go 7/7t/7-. · #IJ ;z7 v?t-7 r~d:, 2 -7/'.f;t-:/-D- IJ ~-7-.~ 

~1rG-C\t)g#IJ7?J-;t-:/5Z'.7 v?t-7 ~, D- IJ~-7-.~~:ffG-Clt)g#IJ7?f;t-:/;<'.7 v 

?t-7 r, 7°IJ /X:.~'i t:: iJ 2 :J/i.i.£OJN -!f IJ :=r :/ rC'J)g--C-OJttl!OJ::7-17°0J# iJ ;z 7 v?t-

15 7~, J)gv)~'i?F5Z7v?t-7r~m~if9g--c-OJflli0)# 1J--z- Cfftl~J;f m~OJmaJt~M 

:&-U:iJPX:fli271J~;'li3"JtJ:~M# 1J ?-) ::X.~d:~J*tJ:*5il~t3:ff9G--COJflliOJ# 1) --z- ({BG, 

a~#IJ ?-~d:D N A-\=>RN Ai:j:i(:JltB~ngJ:-j fJ:i.i.£0)/'\.7 IJ /ij-\=>i][£0){'f~~~lf?&=9 

G@2il:~~-:J5Z'.7 v?t-7 r~~if9g) fJ:cn1¥~J6tlGo --Ctl6~d:, 22's:~]tDNA, 12js: 

i]tD NA, 12's:i]tR NA, ~ 6 (:DNA : RN AJ\-1 'f IJ '/ rC'J)g::. (::;7\C'-2', ~ 6 ~=~F 

20 f~frfi#IJ ;z7 v?t-7 r c::x.~'i?Ff~~'r!i?J-IJ :J;z7 v?t-7 r) , ~ i;~:~J:i,,'-j[)O)f~frfiOJf11.m~n 

t;: ~ 0), fJiJ?Ui~ a~7ttrC'~ i; ntd~~O) J) Q ~ 0), ;t--v '/ 7° OJftv )t;: ~ 0), JZ 7 Jvf I::~ n 

k~OJ, 1@~LOJ~~OJ5Z7v?t-7r~m~ttmC'il:~Gk~OJ, 7t-r~5Z7v?t-7r~frfi 

O)~;tlt;:~O), fftl.Z~i~F~*fiil (frtl;Z~i, .i-7Jv;t\7-.;t\*--J--, ;t\7-.;t\J-- 1JX7-.7Jk Jj\ 

7-.;t\Jv7 2 7- i--, :hJvJ\JZ- t-tJ:c) ~M°'-:J~O), ~ffl~if9g*fiil::X.~'iwtt~:ff*5il c 

25 frtl.Z~i, ;t\7-.;t\D7/'.fX- ]--, ;t\7-.;t\DV:7/'.fX- !--tJ:c) ~M°''J~O), fftl.Z~~MBJi: (;z 

7 v7--J:" ;z7 v7-~ · -1 /t:::. C:::7-, t-;t-://, mi*, :/!i7Jv«7°7 r, #IJ -L 
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- 1J y/tJ:c) -?mt C-WtlxJ;f- -t:J-l:T-yh7-1 ~tJ:c) tJ:cO)fJ!U~l£~1fG-cv)Qt>O), -1 

/:>7-nv/t-fl::-@Jitm C-WtlxJ~t 7:7 1Jy/, 7°~7v/tJ:c) ~~-=>t>O), :t:-v-r-11::-g. 

itm c-w1Jx~t, 1i2~, :O~!ft7tt!:~t>-=>1i2~, *9*, ®fl::t!:0)1i2~tJ:c) ~13-nQ t>O), 7 

Jv:i=-Jvfl::tfiJ~l3'1f9Qt>O), {~fiti~:ht.:.fffi-@l~~-=>t>O) C-WtlxJf, a7 J--Z-~O)i*®tJ:c 

5 ) l:'J5-:J -ct>J: 1; )0 :::. :::. C' 13{ :7 vi"~~ J , 13{ :7 v:;t:r ~ J &V: l:l*®J cJ;:t 7°1J ::,,­

&V:l:::".1J -2 y/ij[£~13'1fg-QO)Jj.('fJ: <' {~fifi~:ht.:.--CO){filO)~*~~ij[£~t>-::>J: '3 tJ: 

t>O)~J3'/uC'v)-Ct>J:v)o :::. '3 Lfd~fifiito/J~d:, J-7-Jvfl::~:ht-=.7°') /&cJ.l:::".lJ -2 y/, 7~ 

Jvfl::~ nt-=. 7°1J ::.,,-&V:l:::". 1J .:::. y ::.,,-, J5Q1; )~J:--CO)ffilO):f.l*~~l3-u ti O)C' <15-::i -c J: 1; )0 1~fifi 

~:ht-=.3Z :7 vi"~ ~&V'1~fiti~:ht-=.3Z :7 vi":F- ~~d:~t-=.mtt1~7:J\.iJ\{~~'rli~:h-cv )-c J: <, 17iJx 

i o ~t 1 fil!l£J_J::0)7.K®£7J\;\o-Y/ C:n\ H~H~£tJ:cl:'ii:~~:n-cv)t-=. ti, J5Qv)~d:x--T Jv 

, 7 -2 /tJ:c0)'§~~£1:~~~:h-Cv)-C J:v)o 

::zfs:§E~0)7/7t/7- · #') 3Z:7 v:;t:F- ~ Ci*®) ~d:, RNA, DNA, J)Qt;)~j:{~fip~ 

:ht.:.i*® (RN A, DNA) C'i15Qo {~fifi~:ht.:.i*®O)~f*-WtlC: G -C~d:i*®O)WlE~a*~-1*-? 

:F-:;t;t\:;;z, 7 I.- r-~~1*, --c-G -c#'J :x :7 vi"~ ~7.:::. ~-?i"'J ::f3Z :7 vi"~ ~7.:::. ~0)7t 

15 m1:1t\Jfi:·tiO)t>O)iJ\*~fG:hQiJ\, --C:h1:~NJ:E~:hQ t>O)C'~d:tJ:v)o ::zfs:J£~0)7 /:f-t/7-

i*®~d:*O)J: '3tJ:1J~C'tlT~ G< B~ITT~:h '3 Qo 9tJ:tY~, *H!Jl?Il7'JC'0)7 /:f-t/7-i*®~ 

J: ti*l:EtJ:t>0)1:9Q, 7/7-t/7-:l*®O)*H!ff~j@]'ti~J: ti ~~Q, §~(::gQt/7-~l 

1:J:t9Q~-~Jo·ti~J: ti :::k2°tJ:t>0)1:9Q, --CG -Ct> G•·tiiJ\J)QfJ:G 7/7-t/7-:l*®O)• 

•t:'.£~J: ti1J\~fJ:t>O)f:gQo 

20 :::.-5 G-C{~fifi~d:~~~:5tll1rC'~?P<~G:h-Ct-3tio -WtlxJ;f J. Kawakami et al.. Pharin Tech 

Japan, Vol. 8, pp.247, 1992; VoL 8, pp.395, 1992; S. T. Crooke et al. ed., Antisense 

Research and Applications, CRC Press, 1993 fJ:c1:00~iJ\J)Qo 

::zfs:J£~0)7/7t/7-i*®~d:, ~fl::i±G~G:ht.:.ti, {~fiti~:ht.:.mf, ij[£, *5-@1~13-:ffG 

-Cv)T.El<, 1J#j-A, -2 :7D7-7 I.70)J: '3tJ:~J*tJ:%!J£C'{;J:~4~:ht.:.ti, Jl{i:-=fftr~ 

25 (:J: ti JOOffl~:ht.:. ti, {i1JD~:ht.:.%!J£C'4;t G:hQ;:: C:iJ\C'2° Qo ;:: '3 G -Cfi1JD%!J£C'ffl v) 

G:hQ t>O)C: G -C~d:, 1J /®£~T~O)~fifj~t:p;fo9QJ: '31:{i!J< #1) 1J y/O)J: '5tJ:#') 7J 
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:r::t/1*, *8JJWmcO)fE!lfftJtP~:~~t;: o, ~®O)I&J6dJ-~ffi::kttG~GJ:: '5tJ:n~w <f91Jx 

~;!- it/-.itlJ l:::".-y r, :J v/-.-TP-JvtJ:c) cv\-:Jtd!J3;J<'t£0):tO)tJ~~1-GhGo ft1Jo9G 

~=tir*Gv\n~wcv·o::t :Jv/-.-Ta-Jv~-:C-0)~~1* <-W~x~t, :Jv/-.-T1JJv'.'.7aaitJv 

J..- !--, :J-Jv®tJ:c) tJ~~fGhGo =. '5 Gt;::tO)~i, ~®O) 3' tiffii~Gv\~i5' tiffii~:ft 

5 ~~ttG=.cn~-r~, i][£, mt, 5trl*17-'.'.7v::t:/r*6-@1~:1tG--cft~~ttG=.cn~-r~'5 

Go -:C-O)ft!!O)£c G 'L~i, ~®O) 3' tiffii~G v \~j: 5' tiffii~:t-f~'19~:lEii:~ht;:::i=--z '/ 7°ffl0) 

£-r, X:i=-'J 7-'.'.7 v7--t', RN a s e fJ:c0)7. '.'.'J v7--t'~:J::G7tm~~J3..il:9Gt;:~O):t 

O)fJ~~fGhGo =. '5 Gt;:::i=--z 'Y7°ffl0)£c G'L~i, ~1) X:f v/::il) :J-Jk 7 l--7X7 

v/'.'.'J.IJ ::J-JvtJ:cO)::ilJ :J-Jv~~it:~c Gt;:~~7t!ff-r~Gnt;:71<®£0)f:lf1:~¥n~~f 

10 GhGiJ~, -:C-hG~:~IDE~hG:tO)'"C'~itJ:v\o 

7 /:ft/ /-.~®0)~£1.~ffl'ti~i, *jf~O)~WE~f*, *jf~O)~f*l*1~~1*7i-O)Jl:fiff 

jf;m*, ~Gv\~1*jf~O) vt7°:9-mawO)~f*l*1~~1*7t-O)iJ:J~*~fflv\'L~J"(G =. c 

fJ~'"C'~ Go ~t~®-:C-h§f*i,.~O)~fj0):1J$'"C'*8Jlm~:U-r~ Go 

*j£~0)$7]-""Z7°T r~:J- r9GDNAc G'L~i, Mi!l!Gt;:*j£~0)$7]-""Z7°T r~:J 

15 - r9Gi][£lE~IJ~-'2iITTG:tO)'"C'~h~iv\fJ\fJ:G:tO)'"C'~-:J'L:tJ::v\o *f;:, 7 J bDN 

A, 7 J bDNA 7-{7·71)-, rrrn2Gt;:*8Jij?J. r~ffi*O) c DNA, rrrn2Gt;:*8Jij?J. r~ 

63*0) c DNA 7-{ 7·71)-, -@J~D N AO)v\Th'"C':tJ::v\o 7-1 '"f71J-~::f9!f§9G«'.'.7 

:9-~i, 1\'.'.'J-TIJ;:t77-y, 7°7/-.2. r, :J/-.2. r, 77-y2. rtJ:cv\9'n-r~-:J--c:t 

J::v\o a:..t;:, M~c Gt;:*8Jij?J · r~J:: IJ mRN A@.i7t~Wfil~ Gt;: :tO)~fflv\'L[~J~ Reverse 

20 Transcriptase Polymerase Chain Reaction (.!V-r, RT-PCRi!cW~:ffJ\9G) ~:J::-:J'Lffi 

~M9G =. c :t-r~ Go 

~1*119~:~i, *jf~O)$)t""Z7°7r~:J-r9GDNAcG'L~i, {91J;t~;!, (1) lE1IJ* 

~: 2 *tdilE~IJ*~: 6'"C'*b~hGi][£lE~IJ~ITTGDNAO)$Jti][£lE~IJ~ITTGD 

NA, *t;:~i ( 2) lE1IJ*~ : 2 *tdilE~'J*~ : 6 -r*v~hGUlE11Jc/\-1A]-- 1) / 

25 YI./ J--tJ:~ftf-r-r1\-1:frJ7.-17.:'9Gi][£lE~IJ~fiG, *jf~O) vt7°:9-mawc~w 

E"J~:FPJWO)ffl'ti <f91J, 1J ti/ r*6-@Jffl't1, :/::i7Jllt!~faf~ffltJ:c) ~ITTG vt7°:9-
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ma~~ ::J- r9 Q DNA 0)$:5J'-tj[£Nl:~IJ ~ITT Q D N AtJ: c f)'\ffl v) G h-9 0 

@c:viJ:Wti%: 2 *f,:Jd:Ni::viJ:Wti%: 6 'C'~b~h.Qtj[£Nl:~IJ/\-1':1' 1J7'-1 ;('C'-2-.QD N Ac{_,, 

'"Od:, {7tl;U£, @c~IJ:ifi% : 2 *t.:Jd:@c:viJ:Wti% : 6 'C'~b~h.Qtj[£Nl:~IJC.*{J 7 0 %J2J-J::, H 

* G < ~d:*{J 8 o % J2J-J::, J: tJ ~r * G < ~d:*{J 9 o % J2J-J::, ~ :t~r * G < ~ d:*{J 9 5 % J2J-J:: O)tEJ fPJ 

5 t£~fil .Qtj[£Nl:~IJ~-2!fil -9 D N AtJ: ciJ1ffl v) Gh-90 

*§£~0) vt7°5-ma~*t,:JJ:~O)ff~7t/'\7°7- r CJ2J-T, *§£~0) vt7°5-ma~ c. 
~t29.Q±~i:J7J1(i6.Q) ~'JG~i:::J- r9-9D NAO)!; o-=/7.0)=F~C. G T~d:, *jf~O) 

vt7° 5-m8~0)fj~)ttj[£Nl:~IJ~fil .Qi:JIJX:D NA 7° 7-1 '7-~ffl v) T p c R iti:J: ':J T 

it~"M9 -97J•, *tdd:®~tJ:«:7 5-t:tJlc7}.i6iut-=:D NA ~*§£~0) vt7°5-m8~0)~~ 

10 66.Qv)~j:~~~::J- r9-9DN A~Jt:t {_,, < ~d:i:JIJX:DNA~fflv)T~~Gt::.. :tO)cO)J\-1 

'J'lJ 5·--r~--~ 3 ./i:J: 'J TJIDJIJ9 -9 ::_ c7J1'C'-2°-9o J\-17.1) 5·--(-1:-~ 3 /O):/Ji!~d:, {JIJ 

X.t£, .:Cv=t-.:i7- · !;o-=/'.1 (Molecular Cloning) 2nd CJ. Sambrook et al.. Cold 

Spring Harbor Lab. Press. 1989) i:t2ll{;O):/Ji!tJ:cJ:1Jt":JTfrtJ:'5 ::.C:7J1'C'-2"-9o *t::.., 

mll&0.)7-17.7 1J-~~9 -9±~-g-, ~tO)ftfflfilt.~~t=BcllZO):/Jrtr:ttt'J TfrtJ: '5::. c.n1 

15 'C'-2°-90 
TM 

D N AO)tj[£Nl:~IJO)~~~d:, i_~O)=t"-'Y r, {71J;tt£, Mu tan -G (35:¥@)§ (1:*) ) , Mu tan 
TM 

-K C3s:r@m (1*) ) tJ:c~fflv)T, Gupped duplex it~ Kunkel ittJ:cO)§f*i.~O):/Jiti16 

-9 v )~d:~hG t:~G-9:/Jitt:ttt":J TfrtJ: '5;:. C:7J1'C'-2"-9a 

7 o-/{t~nt::..*§£~0) vt7°5-ma~~=i- r9-9D N Atd:E!S"Jt:J: o~O)**' 

20 *tdd:PJT~t:J: Of#!J~N.M*'C'm1tGt::.. 0, lJ /7J-~1'.t1JDGt::.. 0 G Tftffl9-9::. C.7J1'C'-2"-9 

0 ~~DNA~d:~0)5' ~ff!!Jt:ifl~lm~a::Jr./C.GTO)ATG~;ffl,,, *t::..3' ~ff!1H:~d: 

if]~~li:::J r ./c G TO)T AA, TGA*t::..~d:T AG~;ffG Tv)T:td:v)o ::.hGO)if]~!m 

~a=i r ./~ifl~~ll:=i r ./~d:, ®~tJ:i:IJJX:D NA 7 7'7°5-~fflv )T1t1Jo9 -9::. c. :t 'C'-2°-9 

25 *§£~0) vt7°5-ma~0)§£~«7 5-~J:, ffeux.rt, C-1) *§£~0) vt7°5-ms~ 

~::J- r9-9DNA7J>G §S"JC:9-9DNA~Jt~WOl±IG, (D) ~~DNA~Jt~®~tJ:§£ 
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fJl/'\.7 ?7-r:j:lO)/O.::C-?7-0YFilit~:Ji*fi99:: C:J:J:: ('.) B99:: (:::;?\'"{:'~ 90 

«7?7-cL:tt:t :*~ME8*0)7°77..2 ~ (fjtl, pBR3 2 2, pBR3 2 5, pUC 

12, pUC 1 3) , ti!ilj[Mffi*0)7°77..2 ~ (fjtl, pUB 11 0, pTP 5, pC 19 4 

) , M-BJ:E8*7°77..2 ~ (fj1L p SH 1 9, p SH 1 5) , A. 77-~t~cO)J\771J/.f7 

5 7-~, v r-091 Jv-7.., '77~::.7171 Jv-7.., 1\:t:-.:r.091 Jv-7..t~cO)JJJito/.191 Jv-7..t~c: 

O)flli, p A 1 - 1 L p X T L p R c / C MV, p R c /R S V, p c DNA I /N e o 

t~C:n\fflV~ Gtl9o 

*J£EiJ3cfflv) Gtl9 7°0.::c-?7-c G L"l~t J:is-=fO)J£fJ!~:mi.)9retr:~:M~G-cJOOtnt~ 

7°0.::c-?7-c~tl~iv )n>t~9 :tO)c:tJ:: i. )0 fj1J.;{Ji, JJJito/.J*Hlil~fEi±c G-cmi. )9t~ft~d: 

10 , SRa/O.::C-:$7-, SV40/0.::C-?7-, LTR/O.::C-:$7-, CMV/O.::C-?7-

, HS V-TK7°0.::C-?7-t~c:;?\¥;~fGtl9o ;:tlG0)-3~, CMV7°0.::C-?7-, SR a 

7°0 .::C-5-t~ C:~ffl v )9 O)/?\tff ~ G v )0 

@3:::/?\.I.~I. 1) 1:::.7~Mc~9!~ft~d:, t r p /o.::C-?7-, 1 a c 7°0.::C-?7-, re 

c A 7°0.::C-?7-, A p L 7°0.::C-?7-, 1 pp /o.::C-?7-t~C::;?\, @_±iJ\J\7Jv7..~M 

15 c~9!~ft~j:, s PO 1 7°0.::C-?7-, s PO 2 7°0.::C-?7-, pen P7°0.::C-?7-t~C: 

, @.±fJ\'M-BJ:c~9~ft~d:, PHO 5 7°0.::C-?7-, PG K7°0.::C-?7-, GAP 7°0.::C­

?7-, AD H 7°0.::C-?7-t~C:iJ\tff~ Gv )0 @j::;?\.fil$1'l!B~?Ic~9:1:~ft~j:, If, 1) /'\, ~ 1) /7° 

o.::C-?7-, P 1 o 7°0.::C-?7-t~C:n\tff~Gv)o 

:Jf!J!«7?7-~:~d:, .121-J:O)flli~:, PJT~J:J:: t'.).I.//\/-tj--, 7.. 7°71 ~/ij~ijj-Jk If, 

20 1) Afi1JD~7"7-Jk ~tR?-:fJ-, S V 4 O;fl~;:t1J ~/ C.121-T, S V 4 0 or i cW~ffJ\9 

9~ftiJ\~ 9) t~ C:~l3"1f G -Cv )9 :tO) ~ffl v) 9:: cn\c~ 9o ~tR?-:fJ- c G -C~d:, fj1J 

?tJi, YI:::. ~o~U:n:M* C.121-T, ct h f r c~ffJ\99:1:~ftiJ\~9) J:ifu (;J. ~ J--. v::\=­

t- f- (MTX) ffii1t1J , 7/1::~ 1) /ffiiHiJ:ifu (.121-r, Amp r c~ff1\99:1:~ft:;?\~9 

) , :.f.::t?1 ~/ffii11Ufu C.121-T, Ne o cW~ffJ\99:1:~:;?\~9, G4 1 8ffii1'ti) ~:;?\¥; 

25 ~fGtl9o ~~:, CHO Cd h f r -) *Hlil~fflv)-C d h f r J:ifu~~tR?-:fJ-c G-C 

~99~ft, §B"JJ:ifu~72~/~13-~t~v)~:t!h~:J::-:>-C:t~tRc~9o 
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*..t::.., £,Jft:fttc:-c m±i:i!-:Jt::..~:'.i7Jv@C~J~, *J£~0)vt7°Y'-msJtO)Ni'iiffl* 

{Jl1H:f11.Jo9Qo @_:£;0\.I~I. 'J 1:::7~ilcct)Q:l:~'§J~;t Pho A· ~::fj-Jv@G~IL Omp A·~ 

::fj-Jv@G~Jt~c;O\, @_:£;0\J\7Jv/\~iJcct)Q:l:~'§J~J:, a-7 2. 7-1± · ~:~:lj-Jv@C~IJ, ~ 

7·71J ~/ · ~::17-Jv@G~Jt~c;O\, @_:E;O\M£J;cct)Q:l:~'§J~J:, MF a · ~::17-Jv@G~L SU 

5 c 2 · ~::17-Jvre~ut~c, m±n\'tflitm*H1Jffilclt0Q±~i11:~J:, -1/~.:i 1J / · ~::17-Jv@G~J, 

a--1 /Y'-7 I.0/ · ~::17-Jv@G~IL mf*W · ~:1'7-Jv@C~Ut~c;O\-i"h-ttif1Jfflc2-Q 

:: O)J:: -s i: G --ct•~2" nt::..*J£~0) vt7° Y'-msJt~ :J- ~9 Q DNA ~~ff9 Q«lJ 

Y'-~fflv)'""(, %J!~~1*~~9Q:: c;0\c2" Qo 

lo m±cG--c~;t fJu.*.J;L .:r.~I. 1Jt.7~il, J\T-Jv/\~il, Ma, R.91%1HR?I, Rs, JJJitm 

*IBR?It~c;O\fflv) 6hQo 

.I~I. ') l::: 7~iJO)~f*fJtlc G --c~J:, .:r.~ I. 'J l::: 7 · :J 'J (Escherichia co 1 i) K 1 2 · 

DHl (~o~-y/::f~·T~·~·j-~3~v·7h¥2.-·T~·~-1.:r./~-1~· 

T~ · ~ · .:i-.:r./\.:r.- (Proc. Nat 1. Acad. Sci. US A) , 6 0 ~. 1 6 0 ( 1 9 6 8) 

15 ) , JMl O 3 [5<lJ-1v'YlJ · 7~'.17..'· 'J~-7. (Nucleic Acids Research), 9~ 

, 3 o 9 Cl 9 8 l)J, J A2 2 1 [y-v-7-Jv·T7··.:ev=t-.:i7-·J\-1TDY- (Journal 

of Molecular Biology) ) , 1 2 O~, 5 1 7 ( 1 9 7 8)) , HB 101 [y-t-7-Jv · T 

~·-tv=t-.:i7-·J\-1TDY-, 41~, 459(1969)), C600 (YI.;f-7-1'Y 

lJ/\ (Genetics) , 3 9~, 44 O (1954)) t~c;O\fflv)6hQo 

20 J\-TJv/\~mcG--C~J:, fJtl.*Ji, J\T-Jv/\ · ~T-Jv/\ (Bacillus subtilis) MI 114 ( 

y-/, 2 4~ .. 2 5 5 Cl 9 8 3)) , 2 o 7-2 1 [y-v-7-Jv · T7' · J\-1T7"2./\ f.. 

')- (Journal of Biochemistry) , 9 5~, 8 7 ( 1 9 8 4)) t~c;O\fflv)6hQo 

M£J:C:G--C~J:, fJtlk.~i, ~'YhD-Z-1t/\ tvl::~.:r. (Saccharomyces cerevisiae) A 

H22, AH22R-, NA87-11A, DKD-5D, 20B-12, ~'/~'YhD? 

25 -1t/\ ;f-/X.. (Schizosaccharomyces pombe) NC Y C 1 9 1 3, NC Y C 2 0 3 6, l::::t-

7 !\/\ f- 'J/\ (Pichia pastor is) t~c;O\fflv)6hQo 
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£6.911*J!l?U: G -nd:, fJtl j{J;~f_ 1:'.71) v An~ A c N p v O)~E;-~d:, ~§:~0)*1J2EB*f>!Ht,1*J)Jfil 

(Spodoptera frugiperda cell; S f*8J!Jfil), Trichoplusia ni 0)9lJmE8*0)MG1*8J!Jfil, 

Trichoplusia ni O)~~EB*O) High Five TM *8J)Jfil, Marnestra brassicae E8*0)*8J!Jfil2ttdd: 

Estigrnena acrea E8*0)*8J!JfiltJ:cn~Jt.lv:iGtLGo 1:'.71 Jv7-n~BmNPVO)~~d:, 1tE8*~ 

5 {t,1*))Jfil (Bornbyxrnori N; BmN*8JJJ?l) tJ:cn~Jt.lv:iGtLGo ~s f*IH!JfilcG-C~d:, -fJiJ?Ui, S 

f 9*8J)Jfil (ATCCCRL1711), Sf 2 l*IH!Jfil (£J-J:, Vaughn, J.L. G, 1/· IJ'-1* (In Vivo 

) ,13, 213-217, 0977)) tJ:cn~Jt.lv:iGtLGo 

£6.i:H.c G-C~d:, fJtl;Ui, 7J1 :I0)*1JStJ:cn~fflv'.\ Gtl.G CMEB G, -*17-v- (Nature) 

' 3 1 5 :§, 5 9 2 ( 1 9 8 5) J 0 

10 IVJ!fo/J*IH!JfilcG-C~d:, fJtl]{Ji, ~JV*IH!JfilCOS-7, Vero, 7-v1::.-;(J\b.7-:Y'-*8J!Jfil 

CHO (J2J-r, CH0*8J!JfilcBm!2) , d hf ril:{~jzf~7-z1 ::.-_:;;(/\b.7-:Y'-*IH!JfilCH 

0 (£J-r, CHO (d h f r -) *8J!JfilcBm!2) , -Zi:'.7 7- L*IH!Jfil, -Zi:'.7 7-A t T- 2 0, -Zi:'.7 

7-2.ID--Z*IHJJ?l, 7'/ ~GH 3' l:::. ~ F L*IH!JfiltJ:cn~Jt.lv:iGtLGo 

.I~x.'J l:::.7~r~P~:.-%W~~9Gi::~d:, fJtl]{Ji, 7°D~-V:/7".A' • ;:t7* ·-if· T~3T 

15 Jv·77J72-·::t7*·~1.I/V:1.A'·::t7*·-if·J.-.I7-.I- (Proc. Natl. Acad. Sci. 

US A) , 6 9 ;§, 2 1 1 0 ( 1 9 7 2) ~V:- / (Gene) , 1 7 ;§, 1 0 7 ( 1 9 8 2) fJ: c 

i::!ct1(:0)/J}tt::1Jt-:J -CfitJ: '5 ::. cn~C:2: Go 

1\7Jv7-~m~%•~~9Gt::~d:, fJtlx~i, ::cv::\=-.:i7- · 7/~ · V:x.-*7Jv · V:x.-* 

7-1 y!J7- (Molecular & General Genetics), 16 8:§, 111(197 9)tJ:ct::!2t1(:0) 

20 :/Jrtt::Vt-:J -Cf:YtJ: '5 ::. cn~C:2: Go 

M£3:~%W~~9 G t::~d:, fJtlx~~t !- '/ 'J .A'· 1 / · .I/-if1 ::co V:- (Methods in 

Enzymology) , 1 9 4:§, 1 8 2 - 1 8 7 ( 1 9 9 1) , 7°0 ~-V:/7".A' • ;:t7'' ·-if· j­

~ 3 7-Jv · 77J72- · ::t7* · ~1.I/~1 .A'· ::t7'' ·-if· .:r.-.I.7-.I- (Proc. Nat 1. Acad. 

sci. us A) , 7 5 :§. 1 g 2 g c 1 g 7 s) tJ:ct::!2t1(:0):/Jitt::Vt-:J-CfitJ: -s::. cn~c:2: 
25 Go 

£6.911*JJJ?l2tt-::~d:£62~%W~~9Gt::~d:, fJtlx~i, J\1::t /7-!J J oV:- (Bio/Technology 
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) , 6, 47-55 (1988)) tJ..cL:Jc~0)1J7tf:1JE-::i TfitJ..'5::. cn\-c'~ Go 

th!lo/J*H!~fil~%J§J~~9Gf:~d:, {71J;~J~L *H!~I~31Jffit8~JT*H!~In~7°D l<J-JV. 2 

6 3- 2 6 7 (1 9 9 5) (~ifil1±J£1-T) ' r'.1'-1 DD:/- (Virology) ' 5 2~, 4 5 6 ( 

1 9 7 3) l:t2~0)1J7t,:itl:-::i TfitJ.. '5 ::. c:Q\-c'~ Go 

5 ::_O)J:: '5 l:G -c, 7-$:J£Bj]O) vt7°Y'-mEl~*tdd:7-$:J£BJ]O){f~)t.l'\7°:f- ~~:J- ~9GD 

NA ~i31f9 GJEfJl"'Z7 Y'--c'%~~~ ~ :ht;:%~~~{!.$::Q\1~ G:hGo 

m.±n-r.:r.~:c 'J r:y~m, /\7Jv7..~m-rd59%~~~{!.$:~tg~9G~, tg~,=~m~:n 

.Qttfffi!c G T~d:H~f!.$:ttf:l:llin\@~C'd5 'J' .-:C-0)$l:~d:~%~~~{!.$:0)~Wfl:~\~tJ..~*VJit ~ 

*imt, ~~!lo/J.-CO)ftl!:Q\i31fit 066 G:h9o ~*imtc G T~d:, ffetl.~Jf, ?"Jv:J-7.., -T::\=-7.. J---

10 1J /, PJt~Htilim, ~3*itJ..c, ~*imtc G-c~J:, -wu~Jf, 7/::c.=9b.tj[m, ffmtj[m, 

:i-/7..7-7°· 'J:h-, .l'\7°1---/, ni±-1/, ~.:r.::\=-7.., :kR*s, J\v-1~3:J=ffi/±H~tJ..c 

O)~~*t;:~d:1f~!Jo/]~, ~~!lo/Jc G T~d:, {11j~Jf, tj[{j::jJ Jv~9 ]:,., lJ /M=7.K*71--- 1) ry 

b., tj[{l::--z7"*~9b.tJ..cn\¥~'fG:h9o *t;:, M-eJ:, t:Y' 2 /m, ~~{JEJi;!l;FftJ..c~~ 

1.JOG T:tJ::v>o itrffi!O) p H~d:*{] 5 ---- 8 n-:.~* Gv~o 

15 .:r.~:c 'Jr: 7~m~ttr~99~0)ttftllic 0 -c~J:, f71J;Uf, ?"Jv::i-,:;z, :n-tr2 ;~~13ts 

M 9 itr:l:lli (2 7- (Mi 11 er) , V.z-j-Jv · :;t·f · .I77...I'\1) J- /'Y · -1 / · t v::\=- .:r. 7-

. V:c*T-1 'Y77.. (Journal of Experiments in Molecular Genetics) , 4 3 1-4 3 3 

, Cold Spring Harbor Laboratory, New York 197 2] :Q\t;lf*Gv>o ::_::_f:~'~f:J::'J7° 

D::C-Y'-~~)J$J:: < fln>itGt;:66f:, ffetl~Jf, 3 B --1 / ~ u Jv 7 7 1J JvMO)J:: -StJ..~ 

20 RIJ~1JOXG::. c:Q\-c'~ Go 

m.±n\.:r. ~ :c 'J r: 7 ~m 0):1:~~, tg~~J:ifil~*{] i s ---- 4 3 °c-r*{] 3 ---- 2 41F.Jr13ifitJ.. i., ,_ ~, 

~f:J:: 'J, ifil~:~M~1JOXG::. c :t-r~ Go 

m.±n-r;\7 Jv 7..~m0):1:~~, ttr~~J:ifil1~t{] 3 o ---- 4 o 0c-r*{] 6,...., 2 41F.Jr13ifitJ.. t- ,_ ~,~r= 

J:: 'J ifil~-?M~1JOxG::. c :t-r~ Go 

25 fs'_±:Q\M-eJ:-c'd5G%~~~{!.$:~ttf~9G~, t#:l:llic G T~d:, ffetlx~i, J\-7*-JvY'·- ( 

Burkholder) :i\li1J\ttf:l:-lh (Bostian, K L. G, 17°D~-://?"A' · :i""7~ ·-if· j-~3j-Jv · 
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71J-T2- · :;t-7'' • -ij--{ .I./Y-1 /:'- :;t-7' ·-if· .:r.-.I.7-..I.- (Proc. Nat 1. Acad. Sci. 

USA), 7 7~, 4 5 0 5 (19 8 O)J -\=>0. 5%1J-!f2/~~!3~9QSD:fg.±& (Bitter, 

G. A G, r7°D~-://'.~i,7,:'. :;t·f. -tr. TY3T)v. 71J-T2-. :T:i. -ij--1.I./y-1 

.J-:' • :T7' · -if · .:r.-.I.7-..I.- (Proc. Nat 1. Ac ad .. Sci. US A) , 8 1 ~, 5 3 3 0 ( 1 9 

5 8 4) J iJ\:.¥vf GhQo ±:&±fBO) p H~d:ff-{J 5'"" 8 t:wa.1~9QO)i)\tlf* Gv\o ±:&~~d:Ji~ff-{j 2 0 

°C"'3 5°CC'ff-{J2 4,___,7 21r.jraifrtJ:v), £,~i:ritGTJi~-\=>M~1JO;ZQo 

tei±iJ\ffi$%1H~*t-=~d:ffi.9:!.C'd0Q%J!tE1ttf*~±:&~9Q~, ±:&±&c G T~d:, Grace's Insect 

Medium (Grace, T.C.C.,;f--17-v- (Nature), 195, 788(1962)) i:;JFtiJ{tGt-:.10%r)ylfn. 

i'l!J~0)~1JD4&J~Jiruo?t..t-:. :tO)fJ:ciJ\fflv \ GhQo ±g.Jti!O) p H~d:ff-{J 6. 2'"" 6. 4 t:wa.1~9 

10 Q O)iJ\tff * l_., v \0 ±:&~~d:Ji~ff-{j 2 7 °CC'ff-{J 3 ,.__, 5 B raifrtJ: v \, £,~i:fit GTJI~ -\=>M~1JD 

;ZQo 

tei±iJ\'llJ4o/J*Hl~C'd0Q%J!tE~1*~±g.~9 Q~, ±:&±&c G T~d:, 1Jtl;Z~£, ff-{] 5 ,___, 2 O % 0) 

Jf&l)clf:Ifn.1w~i3tl'MEM±g.±lli (-ij--1.I./7-. (Science), 12 2~, 5 O 1(195 2)J, D 

MEM:fg.±& (17'-1' DO:/- (Virology) , 8~, 3 9 6 ( 1 9 5 9)] , RPM I 164 O:fg. 

15 ±& [:/-v-7-Jv • :T7' ·-tr· 7~ 1)1J / · ~ T-1 hJv • 7'/y.I.-y 3 / (The Journal of the 

American Medical Association) 1 9 9~, 5 1 9 ( 1 9 6 7)] , 1 9 9:fg.±& (7°Dy-:/ 

/~f · :T7' ·-tr· 'J-ij--1 I-T-1 · 7:t- ·-tr· J\-1:TD:/1JJv · ~T-1 7-./ (Proceeding of 

the Society for the Biological Medicine) , 7 3~, 1 ( 1 9 5 O)J tJ:ciJ\fflv)GhQo 

p H~d:ff-{J 6 ,.__, 8 C'cDQO)i)\tff * l_., v \0 :rg.~~d:Ji~ff-{j 3 0 °C"' 4 0°CC'ff-{]1 5 ,.__, 6 0 lr.jraifrtJ: 

20 v \, £,~i:fitGTJi~-\=>M~1JO;ZQo 

£1-J:O)J:: -s r: G --c, %J!tE~f*O)*HJMt:*9fEYiO) vt7°7-maJ!t*t-=~J:-:c-O):g~:Jt""7° 

7 ~~~~itGoDQ Z:. ciJ\C'~ Qo 

J:~2i:g1!€4&Jn) G*9fEYiO) vt7' 7-maJ!t*t-=~d:-:c-O):g~:5t""7°7 ~ ~:Jt~;m~9 Q r:~d:, 

f71J;Z~£, r~20):1Jt!i:J:: () frtJ: '5 =- ciJ\C'~ Qo 

25 *9EEYiO) vt7°7-maJ!t*tdd:-:C-O):g~:Jt""7°7 ~~tg:~M1*2DQv\~J:ir.m~n) Gt!Bt±:l9Q 

r:~ G --c~d:, :rg.~1&, i.~0):1Jr!-rMtt~Q" \~J:ir.m~~~06, =-n~®~tJ:itflri~t=~~ G 
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' lmif~, 1J \ff--k.BJ:V:/*tdd:{j*5~Wt~Et:J:-:J --cm1*®9v)~d:,%HIJlfil~tiEZ~lJ::(7) 

-ts, Jfil1L.\n'~-?6J&Jt:J: ti*J£~(7) vt7°:7-ma~*tdd:--C-(7)if~n'~7°7 rO);fJltffit±:H~~ 

1~91Jrc!t~ E i,r~~ v) G tl.Q 0 *11!ri~(7) ~ ~=l*-*-?U ~l7 = ~ /t~ E O)mB ~~tl:g!J-? 

, ]-- lJ ]-- /X - 1 0 0 ™t~cO)W.ffiiffi'tig!Jn\-2;-*tlTv)Tbd::v)o tfH~i~~~:*J£~(7) vt 

5 7°:7-ma~*tdd:--C-(7)if~5t~7°7 rn\5tr&.\~n.Qt~'§Jt:~d:, t:g.~**71&, --c-n§f*i,.~(7) 

1JrtC'm1*®9 v1~J:,%1HllfilcJ::rw e: ~5t~l__,, J::rw~m~9o 

;:O)J: -J t: G T1~Gnt.::t15-~J::rw, ®9v)~d:tffit±H~~t=13*tl9*J£~(7) vt7°:7-ma 

~*t~~J: --C-(7)if~5t~ 7°7 r O)~~~d:, §f*i,.~(7)5t~ · *~~rt~Jitm:rtJ3.J:J.'§Jv-tt--cfrt~ -J 

;: C:n\C'2° 9o ;:ttGO)i,.~(7)5t~, *~~rte: G T~d:, :Igtff?~~m~rtt~EO)~m~~;r11 

io ffl991Jrt, ~:fffrt, ~N5'1-6J&Irt, ,:lJv6J&Irt, sJ:V:sDs-~ 1J7j 1JJv72 r7'JV~ 

%i1J<tllrtt~ E 0).± C: GT ITT m(7)~~;f1Jffl9Q1Jrt, 1' ;;j""" /j(~j O? ]-- j. 7 7 -{ -t~ E 0) 

~O)~~;r1Jffl991Jrt, 77-{ :::.7-{-j o? J--777-{-t~c(7)¥-f~E"Jm;Fo,~1~;¥1Jm9 

91Jrt, ~f§r'§JJ*t~f*j o? J--777-{-t~cO)wJ<itiO)~~;r11m991irt, w'~}~~'AiJJ< 

t11rtt~EO)w~~O)~~;r1Jffl991Jrtt~En\fflv)Gtl9o 

15 nl< G T1~Gn9*J£~(7) vt7°:7-ma~*t~~J:--c-(7)if~5t~7°7 rn\J1fBWf*C'1~Gnt~ 

tffij'§Jt:~d:, §f*i,.~(7)1Jrt®9v)~J:--c-n1:~G91Jrtt:J:-:J --c:igr:.2£~99;: C:n\C'2°, ~ 

t::lgC'1~Gnt~tffij'§Jt:~d:§f*i,.~(7)1Jrt®9 i,, )~J:--c-nr:~G91irtt:J: ti, Ji~f**t~~d:ft!! 

O):fg[:.~~9 .Q;: C:n\C'2° 9o 

t~s, rt~.:Z1*n~Bif1:.99*J£~0) vt7°?7-ma~*tdd:--C-(7)if~5t~7°7 r~, ~~M 

20 *t~~d:f~~1&t:Ji~t~maf~filliM*~f'Fm~-tt9;: e:t:J: ti, ff:~t=f~~'rli~no.:Zt~ ti, ~ 1J 

~7°7 r ~$5tl3"Jt:~~99;: C: b C'2' 9o maf~~'rPM*c G T~d:, {J~;t~;f, J-- 1J 7°:,,,/, 

::t-:c r. 1J 7°:,,, /, 7 Jv::¥:::.JV.:r./ r~ 7°7?7·-t', 7°071' /::t-:J--t', ~i 1J ::J :,,,'.$l-t't~ 

En\fflv)Gtl9o 

n\< G T1:.JJX;99*J£~(7) vt7°:7-ma~*t~~J:-:c-O):ig, *J£~(7)if~5t~7°7 r b G < 

25 ~J:--C-O):r.7-7 Jvb G < ~J:-:C-0)7 2 r*tdJ:.:CO):!g0)¥!'1i~d:, ~~Lf~ iJ 75/ r c(7)*5'§J~~ 

SJ: LM~mf*~ ffl v )t~I /-if 1' A 1' A J 7'/t1' t~ Et: J: D ?j{lj}E9 Q ;: C:n\C'2° Q 0 
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*J£~0) vt7° 7-ma~*t,:Jd:--C-O):fi[, --C-0)$)1/'\. 7°7 r D G < ~'d:--C-0).:I..A T )VD G < 

~'J:--C-0)7 2 r *td'J:--CO):li. CJ2J-T, *~~O) vt7°Y'-ma~~e:mi~29G±!jiJn\~.~» * 

td~J£~0)1J tJ/ r""-7°7 r C1~) r:::tt9Gvtf*~:t, *J£~0)vt7°7-ma~~*t-= 

~'d:*J£~0) lJ 71/ r/'\.7°7 r ~i~~Vf~GV'Lf*C'~tl~i, 7-G IJ 1J o-j-Jvtnf*, ::CJ 7 o-

5 7 Jvinf*O){"ijtlC'~-:> -CDJ: v \0 

*J£~0)vt7°7-ma~~*t-=~~J£~0)1J tJ/ r""-7°7 r1:::tt9Gvtf*~:t, *J£~0) 

vt7°7-ma~~*td~J£~0) 1J 71/ r""-7°7 r~tfLJ*e: G -cfflv\, Elf*i..'1DO)vtf*~ 

t-= ~:tm.rtn.1¥fO)~r!r:11t ".) -c~9 G ;:. e: n\--c:e: Go 

c::c J 7 o-7 Jvinf*O)fttlJ 

10 (a) t J 1J Oj--Jvinf*£1:.i1l!BijfilO){ttl 

*J£~0)vt7°Y'-ma~~*t-=~:t*J£~0) 1J 71/ r""-7°7 r~:t, Offi!¥Lj}j!Jo/Jl:::ttG-c:t~4 

t:J: Dvtf*£1:n~PJ~gtJ:fi~f.vJ:--C-tlE!f*~GV'.l~'j:tflf*, $;fRRIJ(:: C: Dt:t§!:-9-~tlGo t~-9-1: 

~G -CV'Lf*£1:~g~r'81?/JGt-=?/J, iG~7D-1/1' 7:/::iJ\/ 1'-?/FiG~7D-1/1' 7:/::iJ\ 

/ r- ~t§!:-9-V-CDJ:v\o t§!:-9-~'d:im~ 2 "-' 6 il!l~I: 1 @19'~, ITT 2 "-' 1 0 @Jf~fitJ::btlGo 

15 ffl v \ GtlGOffi!¥Lj}j!Jo/J C: G -C~'d:, ·WU.~Ji, -t:T Jv, 9-t:T;::f, -1 3Z, ::CJv::C 'Y 1', --Zr'J .A, 7 'Y t-­

, l::'Y:/, -V;::ftJ:cn\~~JGtlGiJ\, ?9.A.BJ:lt7'Y f-.f,)\~f~G<fflv\GtlGo 

t J 1J o-j-Jvvtf*£1:.i1l!BijfilO){ttll:~ G -C~'d:, tfLJ*~~19'.~ tltdlffiJfi:I.j}j!Jo/J, ~tl~Ji, --z 

r'J .An> Gvtf*fiffiO)i~?IJ Gtltd~f*~~tR. Gif!i,%t~;i9'.0) 2'"'"' 5 B1&t:J1$.lli*td'd: 1J / !\en~t* 

J&G, --C-tlGl:~~tlGV'Lf*li:1:.i1l!Bl™~~Wl,1l!Bl™C:M!l!il~itG ;:_ C:t:J: ti, ::CJ 1J o-7 

20 Jvini*H~\-1:f 1) r---Z~Wftltl9 G ;:_ C:n\--c:e: Go m.rtn.1¥fq:tO)vtf*fiffiO)yJllJJ:E~'d:, ~1J;:{Jf, 

1&~20)~~1~~nt-=*3E~O) vt7°7-ma~~*td:t*J£~0) 1J 71/ r""-7°7 r e:m.rtn.1¥f 

C: ~.&Jt~~itt-=O)~, V'Lf*l:*er@J Gt-=~~JO)i3°'1'1~1JllJJE9G ;:_ C:t:J: 1'.JfitJ:-5 ;:_ C:n\C':e: 

Go M!l!ilt!~Mt~~O)}Jr!, ~u.~Ji, 7-7-C:2.Jv.A7-1 /O)}Jr! C*--17-v- (Nature) 

, 2 5 6 §, 4 9 5 ]{ ( 1 9 7 5 '¥) J l:f;tt- \~ntif9 G ;:_ C:n\C':e: Go M!l!ilf~glJ C: G -C~i 

25 , ~u.:t~t, 7f.1J.::r.7v/'.11J::I-Jv CPEG) -?t/7'-19-1Jv.AtJ:cn\~~JGnGn\, H 

* G < ~iP E Gn\fflt;:~ GtlGo 
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~~JmcG"n;:t fJu;:{J;f, NS- L p 3U L s p 2/0tJ:cn\*~fG:hQn\, p 

3 u 1 n-tff* G < fflv)GhQo fflv)GhQffi1*Ji:1JIHRfil CJJ*Kf.IHJm) ~c~~f.!Hijfil~c(l) 

H* G v )tt.$~d: 1 : 1 "'2 0 : 1f~C'Gl50, PEG CH* G < ~d:, PEG 1 0 0 0 '"'"'PE 

G 6 0 0 0) ;0\ 1 0 '"'-' 8 0 %f~(7)tlJ!tC'~:1JD~:h, *'j 2 0 '"'-' 4 0 °C, H* G < ~d:*'j 3 0 '"'-' 

5 3 7 °CC'*'j 1 '"'-' 1 0 JtFa,4 /::\=- .1 AZ- J--- 9 Q;: C t:J: 0 5'jj$J: < i%1HJmr;i!lliJ~~llfliC'~ Qo 

.:c J 7 o-7 Jvffi1*Ji:1:J\4 7.1J P-7(7):A. 7 1J-=/7·t:td:fi-'-< (7)1Jttn-tftfflC'~ Qn\ 

, f71JX.ti, :zls:J£~(7)vt7°::7-1iE!fii:wM*t,:Jd::zls:9£~(7)1J tJ/ P~7°7 PM~WJJ€Gl5 

Qv)td::ffl.1*cc<tt:e&:W~itt.:.!!!ilf§ CfJu, 74 7D7°v- J---) t:J\47" 1J P-7:l-g-~J:1¥f~ 

~:1JDG, ;_xt:1i~Mti:!lo/J:W-?M*tJ:cC'~~ Gt.:.ffi:*.:J5t'.7''o7' 1) /ffii* (i%1HJmiM!ilt:mv) Gh 

lo 0mmJmn-t7l),A_(7)j:~, ffi717:A.:*.:J5t7.o7' 1J /ffif*n\fflv)GhQ) *tdd:7°DT-4 /A~ 

11ox., ~f§t:*ailGt.:..:cJ ?o-7Jvffi1*~~1:±19Q::1Jrt, m:*.:J5t7·07·1J /ffi1**t.:.td:7° 

o-r4 / A~e&:w~-ttt.:.!!!ilf§t:;\4 7' 1J p-7:i-g.~_1:1~~~1100, 1i~Mt£!1o/J:W-?M*tJ:c-c 

~~Gt.:.:zls:J£~(7) vt7°::7-ma:Ww*t.:.td:lfs:J£BJ1(7) 1J tJ/ P~7°7 P ~11ox., !!!ilf§t:*ail 

Gt.:..:c J 7 o-7 Jvffi1*~~1H9Q1JrttJ:cn\*t-f GhQo 

15 .:c J 7 o-7 Jvffif*(7)~1J~d:, §1*0*11~0 v )~d:--:c-nt=~ C:Q::1Jrtt:1tt'":J -n.:rtJ: 5;: cn-t 

C'~0n\, JID~td:HAT (t.;f-;:\=--ij-/7/, 72./7°'7'1)/, 72.://) ~~:1JoGt.:.JJJ!lo/Ji%1H 

ijfilffl:l-g-tllitJ:cC'frtJ:5;: (:;0\('~ 0o ~IJ;BJ:UWMt:&±llic G 'ltd:, J\4 7. 1) p-7;0\1: 

~C'~ Q 'tO)fJ: G tfc(l)J: '5 tJ:ffHlli~fflv )'l'tEH )0 -WuX.ti, 1 '"'-' 2 0 %, H* G < td: 1 0 

'"'-' 2 0 % (7)4JfEl9tJfn.1~ ~-2;-u R p M I 1 6 4 0 :l-g-±lli, 1 ""'-' 1 0 % (7)4ijEl~![l..rfrr 1~ ~-2;-u G I 

20 T:l-g-±lli (fD~~I* Ct>K)) ~t.:.td:J\47' 1J P-7:l-g-~ffl~.rfrri~tiftlli (SFM-10 L 

B?k~~ Ct>K) ) fJ:c~fflv)0;:cn\C'~Qo tif1t11fil.Jj'.td:, )ID~2 0"'"'4 0°C, W*G< td: 

*'j3 7°CC'~0o :l-g-~lr.fFa,td:, JID~5 B'"'-'3~Fa,, H*G<td:l~Fa,"-'2~Fa,C'~Qo :tg-~ 

td:, JID~5 %~~tJ:A.~C'frtJ:'5 ;:(:n\C'~Qo J\47. 1J P-7tif~J:i~(7)ffif*fiffitd:, J:~2 

O)mlfrr iff 9=1O)fJl:1*fiffi (l)i!{IJ;E c IPJt~ t = G -C1Jl1JJE:C' ~ Q 0 

25 (b) .:CJ 70j--Jvffif*O)*lif~ 

.:c J 7 o-7 Jvffif*(7)5J\.~*llf~td:, )ID~O);f- IJ 7 o-7 Jvffif*(7)5t~*llf~clPJt~t=:*.:J5t'.7" 
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o:t1J /O)?J-m~~it ({JiJ, :IJW;.#Tr!, 7Jv:J-Jvttmit, ~m,~ttmit, ~5U}7]<Jhrt, -1::t 

/X~f* ({7tl, D EAE) ~:J::Q~}t.~7!, ~il.'7!, 7Jv~i@iit, ~*5il~f!3*tdd:7° 

O'T-1 / AJ!;Qv)~d:7°D'T-1 /Gtrlc(J)rf§"·ti.l!&~RIH:J:: Dmf*(J)Jj.~:j:;EJ&L,,, *sil~~~ 

i±Tmf*~1~Qtlf~B"J*fj~7!J ~::J/t"J Tfrtrl 5 ;:_ ciF<::'2" Qo 

5 (~ lJ lJ o-j-Jvmf*O){'F~ 

2$=§£~0)~1) lJ o-j-Jvmi*~d:, -ttl§f*~~J!;Qv)~d:-ttt~:~GQ1Jrtt: LJ.::iJ\"JT~ 

m9Q;:.ciJ\C'2"9o {7tl;:{J~f_ ~~~ Cvt7°Y'-1l8~~~) c::\=-'\' 1J7-118~c 

O)fliJ-f*~-:J < D, J:~c(J).:C J lJ o-j-Jvmf*O)Hi!clPJtm~:nm¥LtJJ!lo/Jt:~~frtrlv ), 

~~~~th!lo/Jn•G2$=J£~0) vt7°::>7-118~~*t-=~d:*J£~0) 1J tJ/ ~""7°-T ~t=~t99mf* 

1 o B"ff!lo/J~:l*If)( GT, mf*O)?J-m~~~frtrl 5;:. c t:J:: D HC'2° Qo 

llffi!¥Lth!lo/J~~~9 9t.::'tJJ t:ffl v) GtlQ~~ c ::\=-'\' 1J 7-118~ c O)fliJ-f*t:~ G, ::\=­

'\' lJ 7-118~0)~~-BJ::V'::t-'\' lJ 7-cJ\7°-T/c(J)~iJ-tt~J:, ::t-'\' 1J 7-t=~m~i±T 

~Gt.::1\ 7°-T /t:~tG Tmi*n~~J.J$.Bl <-r2-n~t, c(})fmtrlt>O)~c(J)tmtrltt$-r~m~ 

i±Tt>J:: v )n\, {71J;~Ji, 9~.Ifn.r1f7 ;1,;7·2 /, 9~-if-1 o IJ'o:t1J /, ::t--*-Jv . lJ /f'\. 

15 'Y r · -"" .:c ~7.:: /~~!l!:IJt-r !\ 7°-T / 1 t:~t G, ff,{-_] o. 1 ""'2 O, ff* G < ~d:ff.S 1 ""'5 0) 

~IJi?-c':h7°Jv~i±91Ji!iJ\fflv) GhQo 

*t.::, 1\ 7°-T / c::t--1' lJ 7-0)7J7°1J /IJ't:~J:, ~1-< O)*@ilRIJ~fflv )Q;:. cn\C'2° Qn\, 

IJ"Jv::>7Jv7Jv-Tt. ~-?:hJv7-G~-12. ~, ~v-12. ~ffi"·t1x;z7;1,;, -:r::t-Jv£, ~-:r::tt:1J 

~ Jv£~B"ff9 Qffi"ttx_:::z 7 Jv~A~~iJ\ffl v) GhQo 

20 ~i11:JJX;!lo/J~J:, tatJJ!lo/Jt:~t GT, mf*J£:1:n~PJ~~trlf§~f:V:~=-tttE!f*®9 v )~J:fE!f*, ffi";fR 

R!Jc c ~t:t§t'.-9-~tl9o t~-9-t:~G Tmf*Ji:1:~~~rliij'tJJ9t.::'tJJ, 7i;:@:7 D-1/r7~ ::i.J'\./ 

r-?/F7i;:@:7 D-1/r7~ :ii\/ r ~t~-9-G Tt>J::v)o t~-9-~d:, il1l'~i'f-{J 2""' 6~W:~:1 @19 

".::), ITT-ff-{] 3""' 1 0 @Imfrtrl 5 ;:_ ciJ\-c'2° Qo 

~ lJ lJ o-j-Jvmi*~J:, J:~c0)1Jtt-r~~~ nt.::nm¥LJJJ!lo/JO).Ifn.i~, ~?Ktrl c:, ff* G < ~J: 
2 5 .Ifn.iftn• G1*1&9 Q;:. ciJ\-c'2° 9o 

Vt.Ifn.r1fq:t(J)~ lJ lJ o-j-Jvmf*11ffi0)7Jl1J;E~d:, J:~c(J).Ifn.r1fq:t(J)Vl:f*{iffi0)7JllJ'.1EclPJfmt: G T7Jl1J 
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Ji:l:~ Go ~ iJ 7 o-7 Jvmf*O)Jtlf4l~~'::t J::acO):=t:: J 7 o-7 Jvmf*O)Jtm~~clPJt~ 

0)~:1'tJ -j' IJ /O))j-114l~~r:ft,:vt-:J TfrtJ: '5 ;::_ c/Ji;,-C~ Go 

::zfs:J:E~O) vt7°7-mEIW*t~JJ::C-O)f;~[_ :C-0)$Jt~7°T r :t G < ''J::C-O)X.A 7 JJ;:t G < 
'd::C-0)72. r*td'J::C-O):tit sJ::v:c-n~=i-r9GDNA,d:, c1> ::zts:J:E~O)vt7°7-

5 maw*t,:J'J::C-O):lj[,:J:t9GIJ7i/r C7-:J'=..A r-> O)#tJ£, c2> ::zts:J:E~O)vt7°7-m 

awO)~~~::f~t:~~9 G~mO)-YWJsJ::lf /*tdd:m~J, c 3 > Jlfiff~wrgiJ. c 4 > 

::zts:J:E~O) vt7°7-maw,:J:t9G 1J ti/ rO)Ji::I;, cs> ::zts:J:E~O) vt7°7-mawe: iJ 

ti/ r c0)*5iJ"·ti~~ft~-ttGftft!to/J C7:i=..A r-, 7::,.-7:=i·=..A r-tJ:c) O).A!J IJ-=.::,.-

7·, c 6 > 2fs:J£~0) vt7°7-mawe: iJ ti/ r cO)*fift·t1~~11::~-ttGftft!to/J C7:i=..A 

lo r-, 7/7-::I'=..A r-> ~'51f9G4§.~0)-rWJsJ::lf/*t~:JJ:m~L C7> 2fs:J:E~O)v 

t7°7-maw~O)J£:1;, cs> ::zts:J:E~O) vt7°7-maw~':J:t9Gm1*,:J::G9=tfa, c 

g > ::zts:J£~0) vt7°7-maw~~=i- r9GDN A~MG;JFl::: J--1/J!to/JO)f~~tJ:c,:Jflv\ 

G ;::_ c'/J)-C~ Go 

!flf~:, ::zts:J=E~O)t~.:Z~vt7°7-mawO)J=E~*~fflv\td~O)*J£~0) 1J ti/ r cO) 

15 vt7°7-*aft7 'Yt-1 *~fflv\G;::. e:':J:: J T, l::: r-~nm~LtJJ!to/J,:!flf~S"JtJ:::zts:J:E~O) vt 

7°7-maw,:J:t9G IJ ti/ rO)*-aft·t1~~11::~-ttGftft!to/J c-wu, 7:=i·=..A r-, 7/7-::I'=. 

A r-tJ:c) ~.A!J IJ-=./if9G;::ctJ)-r~, ~r<7:i=..A r-*tdd:7/7-:J'=..A r-~1:~~0) 

4§.~0)-YWJ · mOJtJ:cc GT1tffl9G ;::(:'/J)l!~Go 

::zts:J:E~O)vt77-maw~,::zts:J:E~O)vt77-maw~~=i-r9GDNA c~r, 

20 2fs:J:E~O)D N Ac~ac9Gt~tJ)ct;G) sJ::lf::zts:J:E~O) vt7°7-maw~~:J:t9Gm1* c 

~r, ::zts:J:E~O)mf*c~ac9G~ft'/J)ct;G) O)Jfl~~:-::Jv\T, ~r~:~1*8"J~:m~9Go 

c1> ::zts:J:E~O)vt7°7-maw~:J:t9G 1J7f/r C7:i=..A r-> O)#tJ£ 

::zts:J:E~O)vt7°7-maw~'d:, 2fs:J£~0)vt7°7-maw*t=-''i:C-O):lj[~:J:t9G 1J ti/ 

r (7:i=..A !--) ~~;mG, *t::~d:#tJE9Gt-::~0)~$c GTffffl-Cll;Go 

25 9tJ:h'S, ::zts:J:E~~d:, ::zts:J:E~O)vt7°7-maw~e:, ~~ftft!to/Jc~~~-ttG;::e:~ 

~c9 G::zts:J£~0) vt7° 7-maw*tdd: :C-O):lj[~:J:t9 G 1J 7f ::,.- r O)#tJE1Jr:ft~t~~9 G 
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~Jt~1tii!to/.Je:G--nJ:, L.~0) 1Jti/r C17tlx~~t 7/;:f::t-T/~/, ~/«~/, n-rt: 
J 1' r, :J -v~;z r-::t-.=./, ?"JvY' 2 /, tor-.=./, J- 7 r-.=./, .=..:r.-o"'Z7°-T rY, 

:;tJ::::t1'r, 7°1)/, J\'J7°v-y~/, :;t::t-~r-~/, PACAP, t7v-T/, '.~f)vfJ:J' 

5 /, fJJv~r-.=./, 7rvJJ-:/.:r.lJ/, 'J?r-7-Y'-T/, GHRH, CRF, ACTH, 

GRP, PTH, v Ip (J\\/77-T-17'' 1'/TAT-1T)v ~l)J'\.7°-Tr)' '/?r-7-Y' 

7/, r-J'C~/, ::C'f"l)/, 721)/, 7'7:/::t-.=./, CGRP (fJJv~r-.=./:/-/l) 

v--T-1-yr"'Z7°-Tr), 01':Jr-1J.:r:./, J\/7v77-Y'-T/, 7°07-Y'7"7/://, r­

o/~::t--it/, 7:::_fJ~/, 7rv7 1J/, a:;BJ::.lFB-7::CfJ1'/ (chemokine) CfJU;t~f 

10 , IL-8, GROa, GROB, GROy, NAP-2, ENA-78, PF4, IPl 

0, GCP-2, MCP-L HC14, MCP-3, I-309, MIP-la, MIP 

- 1 B' RANTE StJ:c) ' .I/ rtlJ /, .I./-Tojj;z }- l) /, l:::.7-Y' 2 /, .=..:r.-0 

-T/~/, TRH, J\/7v7T-1 'Y7~ 1J"'Z7°Y'1' r, ti7.=./tJ:c) O)ft!H:, {71J;t~f, 

l:::. r-a::t~:JJ:nm¥LtJJ!to/.J C17tlx~£, ?r'J;z, 7-y r-, 7·yr, r'J~, l:::.'Y:/, -itJvtJ:c> O)*.fil1&M 

15 te!to/.J, *8JJl?Ii:g~J:1i!ftJ:cn\fflv)GtlGo 17tlx~£, ~~ID®Hllte!to/.J, *8l!l?Itfr~J:1i!ftJ:c C~1*13".J 

i:~J:, Ki S S-1 (Welch DR J. Natl. Cancer Inst. 88. 1731, 1996)0)%':fE'.O)WfJ=f"'Z7°'7 

r CfJux~~t @2~1J:m:i% : 1 o 'l':tf~ttG 7 2 JM@c~!Jt:sv)··c N*i'iiffln\ G 4 7 l!r¥. 5 4* 

§0)7 2 J®@C~1J~-51fG, 8 ))~ 5 4@10)7 2 J®J"i£f6\Gfci:GJ'\.7°-T rt> G< ~J:..:C-0)7 

2 rt> G < ~J:..:c-0).:r:.;z-r Jva::t-=.~J:..:CO):Ji.tJ:c> > ~*J£Eif:l0) vt7°Y'-ma~~,:~:JJ0G, 

20 *8l!l?IWU?~m·l1~~1Jl1JJ:EGtJ:n\G5t@G, ~~S"Ji:J:fi-0) lJ ti/ r~1~G ;::_ C:iJ\'C'~Go 

JJ_-f*S"Jt:~J:, 2$:J£Eif:JO) 1J ti/ rtk:IE1:Jr~~J:, 2$:J£Eif:l0) vt7°Y'-ma~~~mv)Q/6\, a:: 

tdJ:*~x~ vt7° Y'-ma~~O)J£~* ~1f!J~ G, ~56~* ~m v lt-=. vt7° Y'-*5ii7 'Y 

t1' *~mi,, lQ ;::_ e: i:J::.-:J --c 2$:J£Eif:JO) vt7°Y'-ma~~':*afi G --z:-*8l!l?IWU?~1!-t1 C17tlx 
2+ 

~£, 77::1=-r/®D, 7t7Jv:JlJ/~, *8l!l?Il*JCa Ji~, *8l!l?Ii*JcAMP".:i::PX:, *8l 

25 ijfill*J c GMP ".:!::PX:, 1' J ~ r--Jv l) /Mii:1:., *8JM~{}t'~jjj, *8l!l?Il*lma~O) l) /M{t, 

c - f o s 1!·11{t, P HO)f~"Ftc:i:c~{JEJi9G1!·11a::t,:JJ:1J:pfjjlJ9G1!'11) ~1f9G{tfi!to/.J ( 
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fjiJ;ZL~L ""7°T P, ma•, ~F""7°T P 1~11tftitm, -@;-PX;{tftitm, §EMttitmt,Jc) *tdd:-i­

O):fi[ ~i*JE9G1fit-r ~Go 

*§£~0) 1J ti/ Pr*JEtiitt:sv)-c~i, *§£~0) vt7°:7-ma•~c.~rt~1tftitmc.~fl'€ 

M~-t±f:.±~O), fJ"tlX.~;;t ~P<vt7°:7-ma•~t:7:t9G~i\~1tftitmO)*aftit?, mm~mfl 

5 ¥!t1t,J c: ~1Jllj/E9 Q :: c. ~!f-f~ c. 9 Q 0 

J: VJ~f~q'.t>~H=~i, *§E~~i, CD~~LJ.:.Brt~ftftitm~, *§E~O) vt7°:7-ma•~t:tf€ 

M~-ttt;:±$jftt:s~t Q, ~~ Gt=~i\~1tftitmO)~P<ma•~r::J:t9 G*5ftm~ntIJ/E9 Q:: c. ~ 
!f-f~c9G*§E~O) vt7°:7-ma•*t=~J:-i-O):tt;J:7:-t9G 1J 75/ P0)1*JE1frt, 

~~Gtdi\~1tft!lo/J~, *§E~O)vt7°:7-ma•~~'61f9G*H!~*t=~d:~Xf,ffi~0)~00i 

1 o 7tt=~~-ttt;:±$jftt:s~t Q, ~~ G tdi\~1tftitmO)~Xf,ffiijfil*t=~d:~M7tt::J:-t9 G*aft m 

~1Jl1JJE9 G:: C. ~!f-f~C.9 G*§E~O) vt7° :$7-:JIE1~*t=~d:-i-O):l_i\i;J:7:19 G 1) jj / P 0)1* 

JEtiit, 

~~ G t;:~i\~{tft!lo/J~' *§£~0) vt7° :7-ma•~~ :=I- P9 Q DNA ~'61f9 Qjfj~ 

~~1*~±1'H~9G::C.t:d:-:JT*H!BJ:l:§E~Gt;:vt7°:$7-:JIE1•~1:t~~itt;:±$jftl: 

15 s~tG, ~~Gt;:~i\~{t-@J-4mO)~P<vt7°:$7-:JIE1•~1:)(19G*afti!~ntlJ5EG 9G ;:_ c. ~!f-f 
~c9G*§E~O) vt7°:7-ma•*t=~J:-i-O):tt;,1:;;c19Q 1J ti/ P0)1*JE1frt, 

®Brt~1t15-itm~, *§E~O)vt7°:7-ma~~~'61f9G*HJijfilt:~~-ttt=±$jftt:s~tQ, 

vt7°:7-ma~~frGt=*Hl~U?f1¥!t1 Cffetl.:Z~;;L 77::t=- P /U/1Jtt 7t7Jv=i 1J /Jtffi1Jf£ 

, *H!~i*J C a 2 +., *H!~i*J c AMP 1:11X;, *H!~i*J c GM P 1:!5X;, 1' J :,,, r - Jv 1) /®~1: 

20 , mmBmflz:~tJJ, mm~l*Jma•O) rJ /®ft, c - t o s 0)¥!t11t, P HO)fE:~t,Jc~f~ 

9G¥!'~*t=~d:M¥ff1J9G¥!t1t,Jc) ~nliJJE9G ;:_ c. ~tlf~C.9G*§E8J!O) vt7°:7-ma• 

*tdd:-i-O):i][t:7:t9G rJ ti/ P0)1*JE1fit, .BJ:l.K 

@Bit~{t15-itm~, *§£~0) vt7°:$7-:Jl8~~~ :=I- P9 GD NA ~'61f9 Gjfj·~~f*~ 

t#~9G::C.t:J:-:JT*H!BJ:t:§E~Gt=vt7°:7-ma•1:t~~-ttt=±$jftt:s~tG, v 

25 t7°:7-ma•~fr9G*H!~U?flmt1 Cffe1JX.~;;L 77::t=-P/~, 7t7Jv=i rJ /•, 

*H!~i*J C a 2 +Jt[fi1Jf£, *H!~i*J c AMP 1:11X;, *HJijfili*J c GM P 1:11X;, 1' J :,,, r-Jv rJ /®~1:, 
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mm~~{ft~tJJ, mHJJl?IpqmswO) 1J /~{!::, c - t o s O)~rsit111::, P HO)ftfftJ:c~f~9 

G~!·l1*I~J'd:tru111U9G~!titJ:c) ~m1JJEtG~C:~~~e:9G*j£sAO)vt7°7-msw* 

t:: ~d:--C-O)tj[t:M9 Q 1J 7J / P O)i:k:JE:1Jrt~t~{ft9 Go 

~t:, J:~car--@O)aJ.t~ ~frtJ: v ), ait~fl::i:l!fmn\*jE~ 0) vt 7° 7-msW~t:*ai:l9 Q 

5 ~ C: ~iii~N LJ;:{~t:, l:~cqr.,@O)ai\~~frtJ: '5 ~ C:iJ\ff * G l; )0 

*9', 1J jJ/ Ptk:JE:1Jrtt:fflv)Q*j£~0) vt7°7-msw~e: G-n:t, tim2Gt::*j£sA 

0) vt7° 7-msw~c cl5tHiWttO) u O)cc!5 J -cu J: v )n\, tJJitmmmiI~ffl v) -c:*Hm ~ 

itt;:*jEBJ]O) vt7°7-1fEIW~fJ\@G -Cv'.IQO 

*J£~0) vt7°7-msww~B9Gt:~:t, rrJ~O)J£m::tJrtn\ffll;) GttGiJ\, a~vt7° 

i o 7-msw~~ :J- P9 Q DNA ~nm¥LtJJitmmmil-? R.91111HilcJ£m9 Q ~ e: t:J: tJ frtJ: -s ~ 
C:fJ\ff*Gv)o §1¥JC:9G1f8Wif~)t~:J- P9GDNAitiTJ=ft:~d:, Ji~, fEltrnDNAfJ\ffl 

l;) GtlGiJ\, ~\9'G u ~tlt:ifllJ*{]~tlG uO)c~d:tJ:v )0 {Jtl;t~~L Jl:{iffltJTJ=f-?i:JPX:D NA~ 

fflv)-Cud::v)o *j£~0)vt7°7-msw~~:J- P9GDNAl1JTJ=r~maitmmmilt:~A. 

G, --C-tlG ~~jj$J: < J£m~itGt::?bt:~d:, ~~D N AitJTJ=f~REE.~@±C:9Gl\:i=-.:i or)-1 

15 Jv7J:~9G~~%31*mt7-1 JvA (nuclear polyhedrosis virus; NPV) O)if, 1)~ P 1J / 

7°0-t-7-, s v 4 o 83*0)7°0-t-7-, v r. ot7-1 JvA0)7°0-t-7-, J-7n=r::t 

-*-1 /7°0-t-7-, t: ]--. t:- ]--. "/ 3 'Y 7 7°0-t-7-, ~-1 ]--. J-jjor)-1JvA7°0-t-7 

-, SR a 7°0-t-7-tJ:cO)--ri5TH:t&d:7-~tl'O)iJ\ff* Gv)o J£m Gt:: vt7°7-0)il:C:W 

O)U~d:--C-tl§f*i,.~0):1Jttcfr'5 ~C:iJ\c~Go f71J;t~;;[ xmx [Nambi, P. G, -if· V-v 

20 -7-Jv · ::t:i · J\-1::toV:fJJv · 73..A r. iJ- o. Biol. Chem.) . 267 :§. 19555-----19559 ffef 

. 1992 :tf:J t:~2f(;0):1J{tt:1Jt"J -Cfr '5 ~ C:fJ\c~ Go 

Gt::n\J-c *J£~0) 1J ti/ Ptk:JE:1Jrtt:.:Bv)-c, *J£~0) vt7°7-msw~~l3~9 

Q uO)C: G -c~:t, --c-n§f*i,.~O)::tJrtt:iJt"J -c~®f Gt:: vt7°7-maw~ccl5"J -cuJ:v) 

G, ~r< vt7° 7-msw~~l3ITT GmH!il*td:t--C-O)mHJij•@:n\.~ffl v) -cu J: v )0 

25 *J£~0) 1J ti/ Pr:k:JE:1Jrtt:sv)-c, *j£BAO)vt7°7-msw~~l3ITTGmH!il~fflv) 

G~i:J, ~~iI~ifJv7 Jv7 Jv-Tt: P, *Jv-z 1J /tJ:cc!!fil!Efl::G -cuJ:v)o !!fil!Efl::::tJrt~d: 
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.-C-h§tti.~O)JJt!t:ttf:-:J -CfrtJ: '3 ;::_ ciJ\C''2" Ga 

*J£~0) vt7°7-msw~~i31f9GmH!J3filc G -cfi, *J£~0) vt7°7-msw~J£~ 

Lf:fEi~f;!Hij?J~v l '3 iJ\, ~~m~WIJ3?Ic G -Cfd:, ::kH~TiL ;ffiljtTiJ, M£J:, .ES!±l,WJ)3fil, j}J!to/JmHJJ3fil 

fJ:ciJ\fflv l GhGo 

5 mHl~5J' c G -Cfd:, mHIJ3fil~~liif G t;:J&, .-C-h§tti.~0)1Jt!C'1~ GhGmH!~iJ\~< i3 

2thGTifil5tO);::. c ~v l '3 o mHJJ3?IO)~iitf15ttc G -Cfi, Potter-El vehj em ~;t.::C:,/71'-if-C' 

mHIJ3fil~¥!3G71915t!, !]-') /7"fv/7·--?~1J i'D/ (Kinematica ?±~) t:J::G~liif, 

lmtfiJJlt:J:: G~litf, 7 v /:f-7° v 7JJ: cC'1JOJ± GtJ:iJ\ GmH!J3fil~mH!v l J A'JviJ> G Jlltf] ~it Q ;::_ 

ct:J::G~litftJ:ciJ\:¥;~·fGhGo mHJ~O))J'@t:fd:, )t@jj~H.\5t~t!-?WJ3t1Jm1 L'5J'lfJUt 

1 o tJ:cO)ij1l,,1Jt:J::Q5tTifilt!iJ\_±c G -Cfflv l GhGo ~tl-~J~!- mHIJ3fil~litfq-&~f~~ ( 5 o o r p 

m"'3 o o or pm) --rm~rai (Ji~, $S15t'""l O)t) lj1l,,G, J:t~~~Gt:M~ (1 5 

o o or pm'""3 o o o or pm) C'im~3 05t'""2~raiij1l,,G, 1~GhGtt~~fi5tc 

9Qo ~~5t9=1t:fi, J£~Gt.: vt7°Y'-msw~cmH!l3filE8*0) 1J /H~W-?~msWtJ:c 

0)~1*5tiJ\~< i32thGo 

15 ~vt7°7-msw~~i31f9QmHIJ3fil-?.rO)fi5t9=10) vt7°Y'-msw~O)mfi, 1 mm 

!3fil~t.: tJ 1 0 3 '"" 1 o 8 5tTC'J0GO)iJ\tz:f2t G <, 1 o 5 '"" 1 o 7 WC'J0GO)iJ\tif@C'®Qo 

tJ::B, jE~itiJ\~v lt'f c~TIID5t~t.: tJ 0) 'J tJ / ~*ail7!5·ti <tU'!·ti) iJ\M < tJ: tJ, M~J3ttJ: 

7-7 'J-::/::~i*O)t~~iJ\PJ~~t:tJ:G~iiJ• tJ --rtJ: <, IPJ-o 'Y i' --r::kmO)~itr-J.~nt1J1E--r'2" Q 

J:: '3 t:tJ: Q 0 

20 *J£~0) vt7°7-mEIW2ttdd:.-C-O)i;W;.t:J:t9Q ') jj/ ~~iR:JE9GM~iWXD'°"®0)1Jtt 

~;%Jftff9Qt.:C<)t:fd:, @~tJ:vt7°Y'-mEIWTifil5tc, ~~Gtdrt~1~il!to/JiJ\~,~C'®Go 

vt7°Y'-mswTIID5tc G -cfi, ::;R~~O) vt7°Y'-msWTIID5tiJ•, 2tt.:fi.-C-nc!PJ~O) 

7!5·ti~1f9Qt~it~vt7°Y'-TIID5ttJ:ciJ~~* Gvlo ;::. ;:--r, IPJ~0)7!5·ticfi, IPJ~O) 1J 

jj/ ~*5'§17!5't~t :/'.17JV't~¥~f~f'PffltJ:c~~9o 

25 ~~Gt.:~~{~'§Jit&JcG-Cfd:, (3H)' (125 I)' ( 14 C) ' (35 S) tJ:cC'~~Gt.: 

Y/~~~/://, ~/«://, h7~J1'~, ~v:/7--.i'~::/, ~v72/, toi':: 
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/, :A 7 t--.=./, .=..:i-0~7°7 rY, ::tl:::'.'::t1' r, 7°IJ /, J\'J7°v'Y ~/, ::t=t=-~ r- ~ 
/, PACAP, t'Jv7/, :'.J')J;jJ:J/, jJJJ;~}--.=./, 7rvJ:A:/.:i1)/, '}?}--.A 

?77/, GHRH, CRF, ACTH, GRP, PTH, VIP (J\'}7:77-~7· 1'/7-

.A7-~7JJ; ~1J~7°7r), 'J--zt--.A?77/, r-1\2/, ::c7 1J/, 721J/, 7·7:; 

5 =t=-.=./, CGRP (jJJJ;~}--.=./:/-/IJ v-7-~ 'Y r~7°7r) ' D1':=I }--IJI./, !\/ 

'Jv77-.?77/, 7°D.A?7:'.J"7/://, }--O/;f-=t=--lj-/, 7TJ~/, 7rvT1)/, a:t:J 

J:VB--T::Ch1'/ (chemokine) (frtlxJi, IL-8, GROa, GR0/3, GROy, N 

AP-2, ENA-78, PF4, IPlO, GCP-2, MCP-L HC14, MCP 

-3, I-309, MIPla, MIP-lB, RANTEStJ:c)' I./rttJ/, I./ 

10 7-D7J.A f- tj /, 1::7-.:$7 2 /, .=..:i-07-/~/, TRH, J\/'J v7T~ 'Y'J~IJ ~7°?7 

1' r, ti7.=./*t-:J1K i S S-1 (Welch DR J. Natl. Cancer Inst. 88. 1731, 1996)0.)!f-'j: 

J:EOJltffft~7°7r Cfrtl:t~i, ~:71J:i:i'3-: 1 o-c~~tLQ72JM~~m=st-~--c, N~7'.r1 G 

4 77)~5 4*EIOJ72JM~~IJ~'2i;ffl.,,_ 87)~5 4®IOJ72JMJ"i£7'.r1 GtJ:Q~7°7r 

:t G < ~j:.:COJ7 2 r :t G < ~j:..:COJI..A 7-JJ;*fdj:..:COJtltJ:c) tJ:c7'.J\~-Ccf0Qo 

15 ~fts:l3"Jt::~j:, *J=E~O) vt7°?7-ma~~t::J;t9Q u 71/ rOJ~JE::1Jrt~fitJ:-5 t::~j:, * 

9*3=E~OJvt7°?7-ma~~~-2ifilQmmflfil*t=~d:i1l!BRfilOJD5t~, r:k:J:E/Jrtt::J®Gt='"' 

'Y77-i::M9Q;:.C:t::J:'Jvt7°?7-~dfi~wa1~9Qo /\'Y77-i::~j:, pH4'"'-'10 

c.~* G< ~j:p H 6 ,..__, 8) 0) 'J /Ml\'Y 7 7-, r- iJ .A-~\'/ 7 7-tJ:cO) 'J ti/re: 

vt7° ?7-ma~~ e: OJ*5~~~1i~ GtJ: v v\ 'Y 7 7--C cf0tt~iv ~ 9n-c :t J: v ~o *t=, ~i::!f-'f 

20 ~13"]*5~~{.ff:~~i:tQ §13"]-C, CHAPS, Tw e en - 8 0 ™ (:fE:E- 7 }-- 7 .At±) , :; 

~ t--.=./, 7::t=t=-~:=r v- t--tJ:cOJWITfir~t11rJ-?t7~.Ifnrl!f7 ;1;7·2 /-?t.77 /tJ:cOJ13-fi 

ma~~/\'/ 7 7-i::;!Jo;ZQ ;:_ C: "b-C2"Qo ~Gt::, 7°07-7-t'i::J:G IJt7°?'--?IJ jj 

/ r O)Jm~tm:t Q § 13"]-C p Ms F' CJ 1' ~ 7°7 /' E - 6 4 ( ~ 7°7 HiJf9i:PlT~) ' ~ 7° 

.A?77/tJ:cOJ7°D7-7-t'~Ji~R!J~~1JD9G ;:_ C: "b-C2" Go 0. 0 1m1,..__,1 0 m l O)~ 

25 vt7°?7-~i~i::, -;Eii; ( 5 0 0 0 c pm,.__, 5 0 0 0 0 0 c pm) 0) ( 3 H] , (125 I] 

' (
14 CJ ' (35 SJ fJ:c-C~~GtdJ.t~f~~~~~ff~i:tGo ~F!f-'i:~l3"J*5~m (N s B) 
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~mGt.::66(:::kMJJO)*~~O)Jll\~ft'§Jit&J:a:1.Jojkf:.&J~7-1-7.~ffl:i:9Go &:fit\~d:ff-{J o °C 

tJ> G s o 0c, ~* G < ~d:ff-{J 4 °CtJ> G 3 7 °Cc\ ff-{J 2 o 5ttJ> G 2 4 ~rl3,, ~* G < ~d:ff-{J 3 o 5t 

fJ>G 3 ~r13,frfJ: '5 0 &:fit\1&, jj7 A~tM\t%1£~C'tltiMJG, ®:i;O)IPJ/\',/ 7 y-('yjlczt Gtd& 

, jJ 7 7-*~ltlt'f.lf~:J"~:ff9 G:0!{M'ffi·tt~i1X1*://7 v-:/ 3 /tJ r) /:$7-i:bG v )~d: y -t; r) 

5 /:9-C'ttiJl1J9Go ::@:*5'§1:1; (B) tJ> G~F!Wf:!l8"J*5'@Jm (NS B) ~51v )t.::tJ r) / !-- CB -

N s B) fJ\O c pm~~.:ZGJllt~ft'@Jito/J~*JE~O)vt7°:9-filB'ilr*tdd:-:C-O)JiU::M9G 

lJ jJ / P (7 =f ::7- !-- ) c G -C~tR9 G::. cfJ\C'~ Go 

*JE~O)vt7°:$7-fil8Jlr*tdd:-:C-O)ii[(::/:19G 1J jj/ P~~/E9Gf!IB2~0):/Jrt 

~~!M9 Gt.::66~:~d:, ~~vt7°7-fils'ilr:a::fr9 Gi%ffiijfilWIJ?~r!·tt C¥1J;t~;:L 7 74=- P /Mi!ff 

10 ~ft 7 t7 Jv ::I 1) /i[ff~ft i%1Hlm!*J c a 2 +itff~ft i%1H!m!*J c AM p 1:JJX:, i%1Hlm!*J c GM p 1:JJX:, 

1'; :/ r--Jv 1J /M£1:, m•~f:i'.l:~tJJ, mim!*JmsJlrO) 1J /Mft, c - t o s O)ffi·ttft 

, pHO)f5:rtJ:c~fJBi9Gffi'tt*tdd:tJ'.Pf!lU9Gffi'tttJ:c) ~i,."m0):/Jt!*t-=~d:ma&O)nt1J1E 

ffl4=-'Y l--~fflV1-C1JllJ/E9G::c:IJ\C'~Go ~f*B"J(:~d:, *9" vt7°:9-msJ1r~'5ITTG 

i%1BJJ?I:a:·~nv79 x.Jv7°v- 1--~~:t:g.~g-Go 1J jj/ P~IE~frtJ:-5 (:i:bt.::-:J -c~d:Kirt)-:J -C~JT 

15 j¥tJ:t:g.tllii:bG v)~d:ir.H!JJ?I(:$·tt~7K~tJ:v)Ji~tJ:J\,y 7 y-(:x~G, alt~ft'§Jito/JtJ:c~~1.Jo 

G -c -'.IE~rl3,1' /4=-.1 «- r- G td&, mim :a:tB:H±l i:b G i,,) ~d:J:ii1Jr1X:a:@li& G -c, 1:.JJX: LI.::£it&J 

~-:c-n~hO):/Jt!~=ttt-:J -C/Em9Go i%1H~Ui~r!'tiO)t~~c9Gito/J'ilr CfJtl.:Z~:t 774=- P / 

MtJ:c) O)j:JJX;fJ\, i%1H!m:IJ~'-131f9 G5tiWM*(:J:: -:J -c~/E~~tJ:±JJJ'§J~d:, ~~5t:fWM*(::/:19 

G~Ji~gtj~~1.JDG -CY 'Yt1' ~frtJ:-:J -C~J::v)o *t.::, c AMP£1:trpf!JIJtJ:cO)r!·tt(:-::Jv) 

20 -C~d:, 7 :;t Jv/-::I 1) /tJ:cC'i%1H!J?IO)UB"J£1:ii~t!::k~i±-CSv)t.::i%1HJJ?I(::/:19Gli:1:trPf!llJ 

fFffl c G -C~li:l9G::. c:IJ\C'~ Go 

*JE~O)vt7°7-ms'ilr~~=*5'§19G lJ ti/ P~IEffl4=-'Y HJ:, *JE~O)vt7°7-m 

sJlr~, *JE~O) vt7°7-ms'ilr~~131f9 Gi%ffiijfil, *td'i*JE~O) vt7°:7-msJ1r~ 

~131f9Gi%ffi!J?IO)Wfu!il5t~c~131f9G~O)C'i:bGo 

25 *JE~O) lJ jj/ Piic1Effl4=-'Y J--O)fJ"tlc G -C~d:, ~O)~O)fJ\~t:fGhGo 

1. 1J 7J/ P~/Effllllt~ 
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Hanks' Balanced Salt Solution (~/:Jfil:!) t:, O. O 5 %0)r'.J~lfn.tw7Jv7'2. / (~ 

:~l-ztil:!) ~1Jo;Zt=. ~0)0 

:fLt£O. 4 s flm0)7 ~ JvY'-~rliJ&imtiil""' 4 °C~f:W:f¥9-9n>, cf0-9v'l~d:ffl!F.'f~JM~GT~ 

5 .E'lv'la 

@vt7°Y'-ME!Jt~& 

5 

2$:§£FY'JO)vt7°Y'-ME!Jt~§E~~ttt::CH0*11l!m~, 121\7°v-r-i:sx 10 ®!/ 

1\~if4~lH~G, 3 7°C, 5%C0 2 , 9 5%a i r~2BF~i~Gt::~O)o 

~~ai\~f tfl!lo/J 

10 rff~O) [3 HJ , [125 I) , [ 14 C) , [35 S) tJ:c~~~GtdtfJ!lo/J, ~tdd:Jf!i~tJ:}J 

r!~~~{t Gt=. ~O) 

?l<~i~O)~:k,~O)~O)~ 4 "Ccf0-9v'l~d:- 2 0 °Ci:T{:W::ffl,,_ ffl!F.'fi:at1Jfi:ffl*if!fi~i:T l fl M 

t::ffi"~9-9o 7l<t=~~t£~~9ai\.~?dtil!lo/Ji:-:Jv'IT~d:, :JJ.-TJv*Jv.b.7 2. P, DMS o, 

,;. Y' J-Jv~t=~m9 -90 

1 5 @~l::~~~i\~f tfl!lo/J 

~~ftfl!lo/J c IPJ c: ~ 0) ~ 1 o o "' 1 o o o ffrrlv 'It~ t:IDfiJ~9 -9 o 

2. at!JJ:Ert 

CDl 21\*IDWtiiiEffl7°v- t--i:T~itGt::2$:§£BAO)vt7°Y'-ME!Jt§E~CH0*11l!m~, at1J 

fi:ffl*i1iii~ 1m1~2@1¥7tJJtGt=.fi, 4 9 0 fl 1 O)at1Jfi:ffl*i1iii~~~1\i:1JO]t-9a 

20 ~~ai\.~{tfl!lo/J~ 5 fl l 1JO}t, ~illU:T l IF.'fF~i&µt~tt-90 ~H~!\B"J*aflii~~-9t::~t= 

~d:~l::~~ai\~{tfl!lo/J~ 5 fl l 1JO;Z TS< o 

@&µtr~~~~G, 1m10)77tlftffl*i1ijj~3@177t:r~9-9o *1Hlmi:*af1Gt::~~ai\~{tfl!f&J 

~o. 2N NaOH-1%SDS~~fWG, 4mlO)if5i{t~/-Tv-Y'-A (;fO~~~) 

c~fl9-9o 

25 ©~ft~/7v-~:::i /7Jr'.7/Y'- C«,y'.7-Z/til:!) ~fflv'iT:Q~M'ffi'l'i~at1JfE9-90 

2$:.J£FY=JO) vt7°Y'-maJI:~t=*afl9-9 =- cn~~~.g 'J 71/ Pc G -c~d:, f7tl;Z~f, ijBf, T 
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¥1*, H¥Jlit~cf:~~1¥.H:t¥ITTQ~~t~cn\¥:~J'Gh, ~f'-tEi".H:~~t 7/:f::t7/~/, 

*/«~/, h7eJ-1r, ~v~7..~:t=-=/, ~vY'2/, to~=/, ~7~=/, = 

.:i-D/'\.7°7rY, ::tl:::'.'::t1'r, 7°1)/, J\'J7°vy~/, ::t:t:~~~/, PACAP, t 

::7v7/, '.~lJvh::J/, hJv~~=/, 7rvJ~:/.:i1J/, 'J--Z~7..Y'7/, GHRH, 

5 CRF, ACTH, GRP, PTH, VIP (J\'}7::771-f -1/77..71TJv 7.f 1)/'\. 

7°7r)' '}--Z~7..Y'7/, r-/\2/, t71J/, 721)/, ·~i7:/:t=-=/, CGRP ( 

hJv~ ~=/:/-/IJ v-71 '/ r/'\.7°7 r) , 01' ~ ~ iJ .:r./, 1\/::7 v77..Y'7/, 7° 

D7..Y'::7.7/://, ~D/*:t:'!t/, 77J~/, 7rvTI)/, a:J3J:V:B-7-th1'/ 

(chernokine) (fftlx~~L I L-8, GROa, GR0{3, GROy, NAP-2, ENA-

10 78, PF4, IPlO, GCP-2, MCP-L HC14, MCP-3, I-309, 

M I P 1 a, M I P - 1 {3 , RANT E St~ c) , I/ rt 1) /, I /7 D jj 7.. ~ 1) /, t. 

7..Y' 2 /, =.:i-07/~/, TRH, /\/::7 v77-1 Y::77-f1J /'\.7°Y'1' r, ti7=/, 

Ki S S-1 (Welch DR J. Natl. Cancer Inst. 88, 1731, 1996) O)~}EO)~J=f/'\.7°7 r (fftl 

;~J;[ ~:J'IJ:ffi%: 1 o-r*~hQ72JM~:JIH::J3lt'I"(, N*Mffin\G4 77J.¥5 4:i:§0)7 

15 2 JM~c:J'IJ~'?i:ffG, 8 ))_¥ 5 4@0)7 2 JMJ"~n\Gf~Q/'\.7°7 r :t G < ~J:-.:C-0)7 2 r :t 

G < ~J:-.:C-0).:r.7.. 7 Jv~tdJ:-.:C-O):lif~c) t~cn\fflv 'I GhQo 

~f:, 1~0)~1ft§{JiJ3-c'~~h-Cv'IQ(::J:)'J, Ki SS-1 (Welch DR J. Natl. Cancer 

Inst. 88, 1731. 1996)0)~Ji:O)~J=f-"Z7°7r Cfftlx~£, ~:JIJ:i:i%: 1 o-r*~hQ72JM 

~c:J'IH::J3lt'I"(, N*Mffin\G4 77J.¥5 4:i:§0)72JM~:JIJ~'?i:ffG, 87J.¥5 4000)72 

20 JMJ"i£nl Gt~Q/'\.7°7 r :t 0 < ~J:-.:C-0)7 2 r :t 0 < ~J:-.:C-0).:r.7.. 7 Jv~t-=~J:-.:C-0):1;~/~c) n\ 

*J£~0)vt7°Y'-i!IB~~':*a'€19QZ:.c/6\-c'~Q 1J ti/ re G-Cc!)~·fGhQo 

l~:JIJ:i:i%: 1 o-r*~hQ72JM~:JIH::J3lt'I"(, N*Mffin\G4 77J.¥5 4:i:§0)72 

;~~:JIJ~'?i:ff G, 8 TJ.¥ s 4@10)7 2 J~J"i£n\ Gt~Q/'\.7°7 r J 02rf, r*J£~0) IJ 

ti/r/'\.7°7rJ e:~~c9Q±~'€Jn\c!5Q) e:0-c~J:, ~~J:i:i%: 1 o-r*~nQ72J~~ 

25 :J'IH::J3v'I"(, N*Mffin\G 4 7 ))_¥ 5 4:i:§0)7 2 J~~:J'IJ~'?i:ffG, /6\'"::) 8 ))_¥ 5 4000)7 

2 J~J"i£n\Gf~Q-"Z7°7 r-rcl5n~tv'ln\t~Q :t0)-rcf0':) -c:tJ:v'l/6\ /'\.7°7 rO)ffl·ti Cfftl 
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x.~;;t iJ ti/ r e:~~{L$:0)*5-@lm'l1, 1J ti/ ri:J:--:J -c512:~::. ~nQ~~{L$:JEmWI~?JO)*HJ 

/WfiU?}J!{i!'l1tJ: c) tJ: cf/._ ~-~f-.H: IPJ G c ~ Q ::_ c :a::::i:P;K9 Q 0 

*JEB}j0)1J7J/r«7°7-rcG-cW*G<~d:, -WtlX.~i, re:J'J*~: i oc*~nQY2J 

llit@C:JrH:Sit\-C, N~7J:u;4 7T!i¥_5 4*§0)72.Jllit@C:JIJ:a:::C~l:;ffL.,, 87J~l 5 

5 @10)7 2. /MJ'i£7'.l>GtJ:Q«7°7- rtJ:c?'.J\~~JGtlQo 

~ G i:w* 0 < ~d:, re:Ju*~ : i i, @c:JU*~ : i 2, re:J'J*~ : i 3 *tdd:@c:JU*~ : 

i 4 c*~nQ Y 2 Jllit@C:JIJ7'.l>GtJ:Q«7°7- r c~i:::.nGO)Y 2 rfL$:) tJ:c?'.J\~~JGnQ 

0 

*t.:., *JEf!FlO) 1J ti/ r«7°7- r~d:c~Y 2 Jllit0)7JJv~=:t-:/' Jv£7'.i\7 2 rfl::~nt.:.7 

10 2. rfL$:c~Qt>0)7'.J\~l:H*Gitla 

::.n GO)« 7°7- r 0) 7 2 rfL$:t> G < ~d:.:r.;z. :r JvfL$:sJ: v.Ji.1:-::J it\ -c~d:, J:B°cO)*JEBAO) v 

t7°::9-~Si(O)ij[, -f-0)1$1Ttr«7°7 r0)7 2. rfL$:, X/.. 7-JvfL$:clPJfmc~Qa 

*JEf!FlO) 1J ti/ r « 7°7 r :a:: :i- r9 Q ~ iJ x lJ v/.f-T r c G -c~d:, *JEf!FlO) 1J ti/ r « 

7°7 r :a:: :J- r9 Qij[£@C:JIJ (DNA *tdd:R NA, H* L., < ~d:D NA) :a:::-211-rt Q t>O)c 

15 ~tl~fit\7'.J>fJ:Q t>O)c~--:J -Ct>J:it)o ~~lJ 3Z lJ v/.f7 r c L., -C~d:, *JEf!FlO) lJ jj/ r«7° 

7r:a::::i-r9QDNA,mRNA~O)RNAC'~~' =4mc~--:Jlb, -*mc~Jl 

t>J:it)o =4J~O)±~'@J~d:, =4J~DNA*t.:.~d:DNA: RNAO)J\-1~1J 'Y rct>J:itla -

*jlitO)±~'@J~d:, t/7-.J~ rnp~, :i- rJJ!t) c~J-cti, Y/7t/7-.jl!l ow~, ~1:::i- r 

jl1{) C'~--:J -Ct>J: it \a 

20 *JEf!FlO)lJ jj/ r«7°7 r:a::::i- r9QDNAc G-C~d:, !/ J LDNA, !/ J LDNA 7 

-17.7 1J-, rilP2Gtd\Hl~ · t~EE*O)c DNA, rilP2Gt.:.*H!~ · tfilf&ffi*O)c DNA7-1 

~51J-, '@JJ1X:DNAO)it\9tlct>J:it)a 7-17·71J-l:itffl9Q«IJ ::9-~d:, J\IJ7-1J /.f 

77-:;, 7°77-.2. r, :J/-.2. r, 77-:/2. rtJ:cit\9tlc~J-Ct>J:it)a *t.:., rilP2G 

t.:.*HI~ · t~d:: ~ total RNA*t.:.~d:mRNA@:i7:J':a:::WfiJ~Gt.:.tiO):a:::fflit)-Cill!M€ Reverse 

25 Transcriptase Polymerase Chain Reaction CJ2J-T, RT-PCRrtcffi~f11\9Q) l:J:J-C~ 

$i9Q ::_ c ti c2: Qo 
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J!fti:1¥.H:J~t :$::9£~0) iJ :ti/ r""'7°7 f ~::i- r9.QD N Ac G-n~t f71J;t~~r_ @271Jilfi% 

: 1 o -rif~n.Q 7 2 J®re:Jut:si,,)-c Nmtr~G 4 7 TJ3?. s 4itf§0)7 2 J®re:Ju~-21 

;ffG, 8 TJ3?.5 4@0)7 2 J®J"~tiiJ>GtJ:.Q,r\.7°7 r~::I- r9.Qfl£re:JIJ~if9.QDN A 

~-211f9.QDN A C'j)tl~fv\fJ\fJ:.Q t,O)C'j)-:J-Ct>d::v\a 

5 :$::9£~0) 1) jj/ r,r\.7°7 f ~::I- r9.QD N Ac G-C J: tJ J!fti:1¥.H::::~·;t {71J;t~;f, @271Jilfi% 

: 1 OC'*~tl.Q72 J®re:JIH::::Sv\-C, NmiJ>G 4 7 TJ3?.5 4itf§0)72. J®re:JIJ~C 

mi::::ifG, s TJ3?.1 sfil!J0)7 2 J®J"~£iJ>GtJ:.Q,r\.7°7 r~:J- r9.Qfl£re:J1J~if9.g 

DNA~-2!1f9.QDNAfJ:ciJ\j)~fGtl, ~ Gl::::~fti:l¥Jl::::ld:, re:J!Jjf.q: 1 l, re:JIJilfi%: 

1 2, re51Jilfi%: 1 3 ~k1:tre:J1Jiif.q: 14-r*~n.Q7 2 ;®re:J1J~-2i:ffl_,_ s TJ3?.1 s 

10 @O) 7 2 J ®J"~£iJ> G tJ: .Q,r\. 7°7 r ~::I- r9 .Qfl£@271J~1f9 Q DNA ~-211f9 Q DNA 

fJ:ciJ\j)~f Gtl.Qa 

~t::., :$:J£~0)1J :ti/ r,r\.7°7 r~::i- r9.QDNAc G-cld:, re51Jiif.q: 1 s -r*~n 

.Qfl£@2:JIJl::::.:13v\-C, s·miJ>G 1 3 9itf§TJ3?.1 6 2itf§O)fl£re:JIJ~if9.QDNA~-21 

:ffG, 2 4TJ3?.162@0)fl£7J>GtJ:.QDNAtJ:ciJ\J;~fGtl, ~Gl::::~fti:l¥Jl::::ld:, re51Jilf 

15 i%: 1 s-r*~tl.Qfl£@2:JIH::::sv\-C, s·miJ>G 1 3 9itf§TJ3?.1 6 2itf§O)fl£re5IJ~ 

1f'9.QDN A:a:: 3'ml:::::ffG, 2 4 TJ3?.4 5@0)fl£iJ>GtJ:.QDN AtJ:ciJ\J;~fGtl.Qo 

~GI::::, :$::9£~0) 1) jj/ r,r\.7°7 r ~::I- ~9.QD N Ac G l J!fti:l¥Jl::::ld:, ~J;t~;f_ @2:JIJ 

ilfi% : 1 6, re:J1Jilfi% : 1 7, @2:J1Jiif.q: 1 s ~t::.~J:re:J1Jiif.q : 1 g -r*~n.Qfl£re:J1J~ 

1f'9.QD N A:a::-2!1f9.QD N AfJ:ciJ\j)~f Gtl.Qa 

20 ::::-r, CB§C:J!Jitfi%: 1 OC'*~tl.Q72J®re:JIJ~::I-r9.QDNAcG-C~d:, @2'.91Jilf 

i% : 1 5 C'* ~ tl.Qfl£re:JIJ~M Q DNA ~-21M Q DNA, CTl2'.91Jilfi% : 1 1 C'* ~ n 
.g72;®re:J1J~::i-r9.QDNAcG-c1J:, re51Jiif.q: 1 5-r*~n.Qfl£re:J1J~if9.g 

DNA~-2!1f9.QDNA, ~71Jilfi%: l 2C'*~tl.Q72J®re:JIJ~::I-r9.QDNAc 

G-C~d:, @251Jjf.q: 1 7C'*~tl.Qfl£@271J~if9.QDNA~-2!1f9.QDNA, @1-c:J!Jilfi% 

25 : 1 3C'*~tl.Q72/®@2:JIJ~::I-r9.QDNAcG-Cld:, @2:J1Jilfi%: 1 8-c'*~tl.Qfl 

£@2:JIJ~if9.QDNA~-2!1f9.QDNA, ~71Jilfi%: 14C'*~tl.Q72 J®re:J1J~::I-



W000/24890 PCT/JP99/05905 
47 

r99DNAc L:-n;:t @2~1Jtlf~: 1 9C'£f~h9:lil~@2~1J~ff99DNA~l3fil9~1J 

5< lJ v:t7 rtJ:cn\JJ,.f*fJUc G T®~f Gtl9o 

*:Jf~O) 1J tJ>r""'-7°7 r b G < ~d:JCO)x.7-. ::;-Jvb G < ~d::C-0)7 2. r *tdd:JCO):lil, sJ:: 

u~ 1J tJ / r ""'-7°7 r ~ =i- r99~1J 5< lJ v:t7 r 0)~7.Jrt~d:, J:~20)*:Jf~O) vt 7° 

5 ?7-ma~~sJ::tt~ma~~~=i- r99~ 1J 5<lJ v:t7 r0)~:1Jrtc1PJt~0):1JrttJ:c 

n\fflv\Gtl9o 

*:Jf~O) 1J tJ/ r""'-7°7 r b G < ~d:JCO)x.7-. ::;-Jvb G < ~d::C-0)7 2 r*t-=~d:JCO):lil c12rf 

*:Jf~O) 1J tJ/ r""'-7°7 r~c~99:l:JJJ'@ln\®9) , sJ::tt~iJ tJ/ r""'-7°7 r~=i- r9 

9~ 1) 5< lJ v:t7 r~d: tJ tJ/ rffi'l1t:JitGT*:@:C'{~$'titJ:l5:~c G-C;fffflC'®9o 

lo *:Jf~O) iJ tJ/ r""'-7°7 r~sJ::tt1J tJ/ r""'-7°7 r~=i- r99DN Atd:, ~~~fl'.nftj!J 

¥15·11~fil9t-::66, ®G~9~ (fjiJ;tt:~L H~, ~~, ijff!, H~~, :*:H, illH~~, *5~ 

~, Ma~, 0~W:~, -T'§~, $L~~) O)-=fllJJ*tdd:~~~t:;fffflC'®9o 

*t-=, *:Jf~O)lJ tJ/ r""'-7°7 r~sJ::lflJ tJ/ r""'-7°7 r~=i- r99DNA~d:, Ml~ 

~fi~IDMJtrj{~ffl~;ff99t-::66, ~~, J3?I!ll(~J¥cl, ~A~Ml, i5TLJ!E, MlYcO):Jf~::f:@:, If{~~ 

15 ~~, H~~{~~~~*t-::td:7t~~%:JfO)-=fllJJ*t-=~d:~~t:;fffflC'®9o 

*:Jf~O) iJ tJ/ r""'-7°7 r~~J:~2-Tl?JJ · ril~Uc G -cftffl99:l:JJJEl~d:, ~~=Ff~t:ttt-::i 

-c~grJ1t9 9 z:. cn\C''<! 9o 

-7.J, *:Jf~O)lj tJ/ r""'-7°7 r~:J- r99DNA (£ff, *:JfBJ]O)lJ tJ/ rDNAc 

111&~299:l:JJJ'@ln\®9) ~J:~2-Tl?JJ. ~~Jc l_, Tftfflf 9:l:J}J'@J~d:, 2$::Jf~O) 1) tJ/ rDN A 

20 ~~!tt®9v\td:v r. 0'7-1 JV7.«!J?7-, 77 J '7-1 Jv7-.«!J ?7-, 77 J '7-1 Jv7-.7~~ 

x.-:;:--:; r'7-1 Jv7-.«lJ?7-tJ:cO)JOO~tJ:«lJ ?7-t:NiA.Gtd~\ ~~=Ff~t:ttt"J -c~1ilif9 

9 Z:. ch\C''c! 9o 2$::Jf~O) t) tl/ rD N A~d:, JCO)**C', ®9v\~d::H'!~~{~O)t-::660)fl@ijjj 

R!Jc c bt:, J:l:{~-?J\-1 r o-T'Jv/137--7-JvO)J:: "5 fJ:/137--7-Jvt:J:: "J T~-9-C''2-9o 

-wux~t, CD*:J£~0)1J tJ/ r""'-7°7 r~*t-=~d:®~ 1J tJ/ r""'-7°7 r~=i- r99DNA 

25 ~d:, ~'~t:JitGTmt:tz~lllliGt-::~J, h7°tJvglJ, .I. 1) :i=-~Jvfo'ilJ, -Z-1 !J oh7°tJvR'JtJ:c 

c G T*IDB"Jt:, ®9 v \~d:JJ< b G < td: :CtlfJJi-O)~~B"Jt:~lf?§ G1~9i-&c O)~i~i'ti~i-&, * 
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tdd:Mi~IJtJ:cO)r_t!iMg!JO)%'"C':JF*IDE8t:19!ffl'"C'~ Go ¥tlx~~L CD21s:§£~0) lJ jj/ P""7° 

7 P~*tdd:(Z)~~ 1J jj/ P""7°-T P~=i- P9GDNA~~ij[~Ef9t:&~~GtlGi,.~O)tflfL$: 

, w~J, l![\%g!J, « l:: 7 Jk jWm,)g!J, :tzftg!J, *5ftg!JtJ: C: C: C: b t:-AA'.t:&~~ Gtlt:J!~g!J 

~:JiliH:~*~tLG*{~'[ffllt%~'"C'tm;fa9G Z:. C:t:J:-:i T~9G Z:. (:/Q\'°C'~Go Z:.tlG~g!J 

5 t::B~tGMJJPX:7tlt~d:~:tI'~tlt.=ia!HIO)JOO~tJ:~ltn\1~GtlGJ: '5 t:9G bO)'°C'~Go 

~J, 7J7°tJvg!JtJ:C:t:tm;fa9G z:. C:/Q\'"C'~ G~1Jog!JC: G T~d:, ¥tlx~i'i:77 /, :J- / 

7-.7-7, J--7ti/ !--, 77 t'.'Y::fb.O)J: '5 tJ:*5ftg!J- *51~MitJvD-7-.0)J: '5tJ:l![\%g!J, 

:J- / 7-. 7--T, ~ 7-T /, 7 Jv.:¥ /MtJ: C: 0) J: '5 tJ:J!Wftg!J- 7-. 7 7 tJ /M-Z ij:t- ~ry b. 0) 

J: '5 tJ:WilmRIL ~ 3 mt' ~Lmt * tdd:-if 'Y 7J 1) / 0) J: '5 tJ:i:l~L ""! \-2 / !-- ' 7 7J .::c J rm 

1 O *tdd:-Tx. 1)-0)J: '5 tJ:w!Jtg!JtJ:C:/Q\fflv) GtlGo WffJg!J*flz:%~/Q\7J 7°tJv'°C'~G±~ftt:~d: 

, ~c7-17°0)~Jf-H: ~ G t:nnn\jiO)J: -s tJ:i~:Ji(:tfl.1*~13fil G;::. C:n\'"C'~ Go ttMO)t.=~O) 

~iiirJIJVt!lo/.J~d:ttMffllJ<O)J: -s tJ:« i:: 7 Jv9=JO)ffi'li!lo/.JJ~t iiJJ!ffnn, tl!IFfnntJ:cO)J: -s tJ:x~~ 
1±Hl1i!lo/.JnntJ:c:~mm*tdJ:~~~itGtJ:C:O)Jfil~O)~gi1~M1n:ttt":J -cmmG z:. e:n\'"C'~ G 

0 ttMfflO)lJ<'lii~C: G -C~d:, {7iJx~i, ~ij[ft:liJj(, 7' P9M~-:C-O)flliO)*fflll}j~~13u~*~ 

15 C¥tlx~;:t D-'.JJvt'.'J---JV- D--z/=l---JV- :l][ft7-J-- 1J9L.tJ:C:) tJ:C:n\fflv)Gn, 

JOO~tJ:mRllJJg!L ¥tlx~i, YJv=i-Jv C¥tl, x7 J-Jv) , #'JYJv=i-Jv Cf7tl, 7°01:: 

v/ijl):J-Jk # 1JX-Tv/ijl):J-Jv)' ~F-1i"°/'tiWDiiffi'l1RIJ ({Jtl, # 1)'.JJv«-J--

8 0 (TM) ' HC0-5 0) fJ:C:C:f#fflGTbd:v)o rffl'lii~C:G-C~d:, {J1Jx~i, :J-znn, 

mnntJ:C:n\fflv) Gtt, mnllJJgiJ'"C'~G:tz,~,wM«/:/Jk «/:/JvY Jv=i-JvtJ:C: C:f# 

20 ffl G Tbd: v )0 

*t.=, J::~2-=riw • ¥it~Hd:, i7iJx~;t- ~1!fglJ C¥1Jx~i, iJ /M:l][,~1iri~, WFM-J- i-- 1J 9 L. 

~1mri~ , ~:miftg!J C¥tlx~i, :l][ft«/-ifJv=i=9 L., U7°07J-1 /tJ:C:) , :tzftg!J C¥tl 

x~i, i:: J--.Ifn.rFiY Jv7·2 /, #'J x=r v /ijlJ =i-JvtJ:C:) , 1*f¥RIJ C¥tlx~i, «/:/JvY 

Jv=i-Jk 7 x. J-JvtJ:C:) , Mft!Wll::.g!JtJ:C: C:§Cft G TbJ: v )0 ~~~nt.=r±Mi~~J:im~ 

25 , JOO~tJ:Y /7°Jvt:3'E~~tlGo 

Z:.O)J: '5 t: G T1~GtlG~g!Hd::tz~'"C'fl\"il'l1'°C'~GO)'"C', ¥tlx~i, l:: J--~nm!¥Lth!lo/.J ({Jtlx 
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~!, 7 'Y r-, --z9 7-., 9-if~, t. 'Y-/, -f5, 9 ~, *:::1, -1 .5Z, -if JvtJ:c) 1::t-t L:-n-~4 

9 .Q:: ciJ\1:2" Go 

:zjs:J£E!Jj0) 1J jj/ P""7°T Pj!{~0)1~4i!Jd:, 1~4~, jj~, '.JlE!Jj(, 1~4:1Jr!tJ:ci: 

J::IJ~·~i&":>.QiJ\, ~D~40)~fj-, ---JiRB"Ji:{JU?t..~i, ~-~~ (6 0 k gcGT) i:sv)T 

5 ~i, -Bi:-::J2-{f-{JO. lmg,...._,1 0 Omg, tlr*G<iiff-{Jl. 0,.....,5 Omg, J::l'.Jtlf*G<ii 

ff-{Jl. 0,.....,2 Omg-c'&":>Qo ~F~DB"Ji:1~49.Q:l:$Jflii, -:C-0)1@1~4~Ji1~4J1*, J1* 

n, !JJE~x, 1~4:1JrttJ:ci:J::-:i-ct•tJ:.QiJ\, ~tl;{J!, ttM:gJJO)~-rid:Jm~~tl;ut, ~-~ 

~ ( 6 0 kg c GT) i:sv)Tii, -B i:-::J2-{f-{J 0. 0 1,....., 3 0 mgf~, W* G < ~;t,%{] 0 

. 1""' 2 o mgm, J:: l'.Jtlf* G < ~iff-{J o. 1,....., 1 o mgm~\l~ijJKB:Mi:J:: IJ~49.QO) 

1 O iJ\tlfffSfJ-r&":>Qo fli!O)JJJ!lo/JO)~fJ:t, 6 O kg ~t.:. IJ i:~Gt.:.it~1~49Q:: ciJ\1:2" Q 

0 

:zjs:J£E!JjO)ljjj/PDNA0)~4-~i, 1~4~, j~, :JlE!Jj(, 1~4:1Jr!tJ:ci:J::IJ~ 

•i:t&":>QiJ\, ~D~40)~f], ---JiRB"Ji:~tl?t..~!, ~-~~ ( 6 0 kg c GT) i:Sv)T~i, -

Bi:-::J2-*{JO. lmg,.....,10 Omg, tlr*G<~iff-{Jl. 0,.....,5 Omg, J::l'.Jtlr*G<iiff-{Jl. 

15 O,....., 2 O mg-c'&°:>.Qo ~F~DB"Ji:1~49.Q:l:~~;t, -:C-0) 1 @1~4it~i1~4J1*, ;t~, 

:JlE!JJ(, 1~4:1JrttJ:ci:J:::-:i-c:t•tJ:.Qt6\ ~tl?t..~t, ttM:gJJO)~-ri:tim~~1J;{Ji, ~!!,~ <6 
0 kgcGT) i:Sv)Tii, -Bi:-::J2-{f-{JO. 0 1,.....,3 Omgm, ff*G<ii*{JO. 1,...._, 

2 Orn gm, J:: IJW* G < iiff-{JO. 1'"" 1 Omgf~~DijJKB:Mi:J:: IJ1~49Q0)/6\tlff[S 

fJ-c'&°:>Qo fillO)Jj}!lo/JO)~fJ:t, 6 Q kg ~f.:_ I'.) i=~~L,f.:_it~~49.Q ::_ (:iJ\1:2" Qo 

20 ( 2) :zls:J£E!J'10) vt7°5-1Il:E!j!{O)~~g/F~i:~Jl9 Q~~O)-=f~.:BJ::lf/*tdi~~J 

:zjs:J£Bj]O) vt7°5-1Il:Elj!{~*tdi~~vt7°5-1Il:Elj!{~~::J- P9.QD NA~, :zjs:J£E!Jj 

0) vt7°5-1Ii:Elj!{O)~~g/F~J=~Jl9.Q~.~,O)r~sJ::lf/*tdi~~JtJ:cO)~~e: G 

TU9Q::c/6\1:2".Qo 

~tl;U!, 1:.f*P'H:sv )T:zls:J£E!Jj0) vt7°l:J-::fElj!{/6\Mj;-G lV ).Qt.:.661: 1J jj / p O)j::fJg 

25 f'~ffln\~:f~-r2°tJ:v) c~~vt7°>7-1Ii:Elj!{O)jzz!JJE) .~,~iJ\t;).Q~fli:, CD:zls:J£E!J'10)vt7° 

>7-maj!{~~~-~~,=~4G~~vt7°5-ma•~O)_m~:tm3'EGt.:. IJ, @ C-1) :zls:J£E!J'10) 
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vt7°5-ma'!it~:J- ~96DNA~i~,~~,=~4G9E~~ii6::=.C:t:J:-:::>'"C ®6v~~d: 

(tl) ~t*C:tJ:6*!BJlfilt:*9Ery:]O) vt7°5-ma'!lt~~:J- ~96D N A~#fiA G§E~~ii 

td&t:, ~~Jlfil~i~,~~,=~twr96:::. ctJ:ct:J:-:J --c ,~~O)f*l*Jt:s~t6*9Errn0) vt7° 

5-m a '!It O)jt ~ffi)JD ~ii' 1) t.f/ ~ O)fFffl ~ 3'E5tt:9Et!I! ~ii Q =- C: iJ'IC'2- Q 0 LJ::..iJ'I J -c 

5 , *9£8JlO)vt7°5-ma'!lt~sJ:lf*9ErrnO)vt7°5-ma'!lt~=i- ~96DNA~d:, * 
if::-Cfl\&'titJ:*9ErrnO)vt705-ma'!l!O)~fi~::f:~:t=~Jl96~,~,0)-T!WsJ:lf/*t::..~d:m 

~JtJ:cO)~~C: G-C;fffflC'®6o 

*9Errn0) vt7°5-ma'!!t~J:lf*9£aJlO) vt7°5-ma'!l!~~=i- ~96D N A~d:, m 

~~tmmuns-ti~1f96t::..66, ®GKP6m (ffftl?t.~~L Hr!Jm, ~m;, ijffi, H~m, :kH~, @=H~ 

1 o m;, *fiH~, JriJilljm, 0~mm, -T'S~, ¥U~~) O).:YIW*t::..~d:i3~~~=1rffl-C®6o 

*t::.., *J£rrnO)vt7°5-ma'!l!~*tdd:*J£~0)1J 71/ ~~7°7- ~sJ:lf*J£rrnO)vt 

7°5-ma'!l!~*t::..~~]Ery:]O) 1) jf / ~~7°7" ~ ~:J- ~96D N A~d:, MlRfi~~Wftffl 

~1f96t::..66, ~Ji~, ~~~Ml, ~A~Ml, iJffii:, JtEl)t',0)9£1f+if::, mtf-lt~~~, H~f!if-lt 

~~~*t::..~d:5t~~*9£0)-TIW*t::..~d:mHt:1ffflC'®6o 

15 *9£ry:]O) vt7°5-ma'!lt~~J:B2-TIW. i3~JC: G-CU96:l:~~d:, ~~=F-~l:itt-:J 

-C~g!Jft9 6:::. C:iJ'IC'2-60 

-1J, *9£ry:]O)vt7°5-ma'!lt~~:J- ~96DNA (.lJ-T, *9£ry:]O)DNAC:W~B29 

6~'@JiJ'l®6) ~J:Bc-TIW. i3~JC: G-Cftffl96~'@J~d:, *9£ry:]O)D N A~~!R®6v~~d: 

v r- or:71' JvA.«:7 5-, y::r J r:'.71' JvA.«:7 5-, Y::r J r:'.71' JvA. 7'J :/.I.-7'.1 ~r:'.71' 

20 JvA.«:7 5-tJ:cO)J®~tJ:«:75-t:#fiJ..Gtd&, ~~=F-~~=1tt-:::>-C~:Afli96:::. ciJ'l-C2" 6 

o *J£ry:jO)D N A~d:, .:C-0)**-C, ®6v~~d:tJUf~{~O)t::..660):ffij!YJ.tf!JC: C: b~:, Jl:f~-\=> 

J\1' ~ o7Jv:h-T--T JvO)J: '5 tJ::h-T-7-Jvt:J:-:J-C~-9-C'2" 6o 

fff1J?t.~f, CD*J£~0) vt7° 5-ma'!lt~*tdd:@~ vt 7° 5-ma'!lt~~ =i- ~9 6 D N 

A~d:, ~'~~:JitG-C*!::&~:AfliGt::..tffi!J, 7J 7°tJv.tflj, .I.1) ::t-:/ JvgtL ~ 1' :7 D:h7°tJv.tflJfJ: 

2 5 c C: G -C*I DIY-.H:, ® 6 v ~ ~d:Jj( b G < ~d: .:C-~J$f.0)~~13'-.H:~lf~ G1~6i-& C: O)~iiti~i-&, 

*fdd:~.Y!lii~JtJ:cO)i_±!i#gljO)IDC':iF*IDl¥Jt:UC'2" 6o ffftl?t.~f, CD*9£ry:]O) vt7°5-
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~8Ji:~*tdJ:@~vt7°Y'-~8Jt~:a:::J- ~9QD N A:a-::1:fJl!~B"Jl:a.N~ GtlQi,.~O) 

tflf*, W~L l!iUf~RJJ, «I:::: 7 Jk ~m!gU, :tc!ERJJ, *6-@JRIJtJ:c cc ti t:----fiRl:a.N~ Gnt.:: 

~RIJ~:J1t!!l:!!!)x~ nQ~flrffl:iJ~~-crgfo9 Q z: c t:J:: -:J -c~9 Q z: cf?\-C~ Qo z:n G 

~RIH:s~t Q:ff5<J1JJX:7t .mtir~~~nt.::!iB!IDO)Ji?:\3tJ:~mn\1~GnQJ:: '51:9 Q t>O)-Ccl0Qo 

5 ~J, h7°tJJ;RIJtJ:cl:rgfo9Qz:cn\-C~Q~:JJoRIJcG-cti, 17tl;tti1:77/, :J-/ 

7-..Y'-7, r- 771/ r-, 77 t'.'7:f bO)J:: '5 tJ:*6-§Jg1J- *5ra,t1tJvo-7-..0)J:: '5 tJ:l!i\%RIJ, 

:J-/'7..Y'-7, 1:77/, 7Jv::¥/MtJ:cO)J::')tJ:n~fl::RIL 7-..77 1) /M?7'::f-yryb0) 

J:: '5 tJ:if~ntRIJ, y 3 mt, ¥Lmf*tdJ:-if-y JJ iJ /O)J:: '5 tJ:i:t~J, /'\.r;-2 / r-, 7JJ.:c J rm 

*tdJ:7I. iJ-O)J:: '5 tJ:w~JtJ:cf?\fflv'l GtlQo ~J6lRIJ~f:V:%!i~n\fJ7°tJJ;-Ccl)Q±~-§Jl:~J: 

1 o , ~2Y'-17°0)Mf-H: ~ G 1:rmff~O)J:: '5 tJ:IBi~:Km1*:a::-2i;ff9 Q z: cf?\-C~ Qo aMO)t.::~O) 

i'!tfi!irJ!PX:itm~ia:Mmll<O)J:: '5tJ:«1:::: 7 Jvr:f:tO)r!'ti.itmJt, ii,ij~rffi, tl!lFfrmtJ:cO)J:: '5 tJ:::K~ii: 

1:H~itmrmtJ:c:a:mm*t-=~i~~~i±QtJ:cO)Jlli1tO)~RJJ~11t!!1:11E-:J-CM:/J9 Q z: cn\-c~ Q 

o B:Mffl O)Jl<'ti.f~c G -c~J:, 17tl;tti, '.'.EfJl!itl;WJ<, ·f ~ 9mt-\=>~O)ffilO)#Hft}J~:a-::13ts~*f~ 

C17tl;tti, D-'JJvt'.'1---Jk D-?/.::.J---Jk :litft:rr-iJrybtJ:c) tJ:cn\fflv'lGn, 

15 ®?:\3tJ:~:fW#Hft}]gU, ~J;t~i, 7Jv:J-Jv c~L .:r.Y'J-Jv), J:GiJ7Jv:J-Jv Cf7tl, 7°0!:::". 

v/'.1 1J:J-Jk J:G 1J.:r.7v/'.1 1J:J-Jv), ~~-1:;t/'tiW-lfilffi't1RU Cf7tl, J:G 1J'JJv«-r­

s 0 (TM) , H C 0- 5 0) fJ:c c{:Jfffl G-Ct>J::v'lo rffi'ti.f~c G-C~J:, {7tl;t~i, :J·?rm, 

*RrffitJ:cn\fflv 'I Gn, ~:fW#Hft}]R1J-ccl0Q:tc,1~,wM«/:J JV- «/:> Jv7 Jv:J-JvtJ:c cf:JF 

ffl G-Ct>J:: v 'lo 

20 *t.::, 1:~2-T~ ·~~HJ:, fJiJ;t~i, *i11JRIJ C17tl;t~i, iJ /Mjj[,ri11Tf£i, WFM:J- t-- 1J ry b 

*111Jrre ' ~:fflifl::RIJ ({71j;t~i, :litfl::«/-lfJJ;:J=.ry b, U7°Dh-1 /tJ:c) ' :tc!ERIJ ({7tl 

;z~t, 1:::: r-lfn.rw7JV:i2./, J:GlJ.:r.7v/::flJ:J-JvtJ:c) , f*:ffRIJ Cf71J;t~i, «/:>Jv7 

Jv:J-Jv, 7 I. J-JvtJ:c) , Mft~il::.RIJtJ:c e:re-§J G-ct>J:: i., 'lo WfiJ~~nt.::B:Mf~tJ:Jlli1jf; 

, ®?:\3tJ:7 /7°Jvt:7'6~~nQo 

25 Z:O)J:: '51: G-C1~GnQ~RIHJ::tc~-Cf~$'ti-Ccl0QO)-C, 17tl;t~i, I:::: l---\=>l!Fli$LtJJitm ({7tl;t 

~i, 7,y r-, ?97-.., 9-if+, 1::::-y:;, 7'Y', ryy, ::f-:J, 1'3Z, -ifJvtJ:c) 1:-:XtG-c~-9-
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9 .Q z: c:/J\-c'f!i .Q o 

*J£~0) vt7°Y'-ms~~0)1~4.;.~;;t 1~4J:t~t J:tmifm, :JJE~:k, 1~4:17$tJ:ct:J: 

"J~:~Hi~.QiO\ *ID1~1J.O)±~-EJ, ~El"Jt:-Wu;~J;;t m,~,tf c 6 o kg c G -c) t:sv)-c~d: 

, -B t:-::J't!i*{J 0. 1mg"'1 0 0 mg, tff~ G < ~d:*{J 1. 0"" 5 0 mg, J: "Jtff* G < ~d:*{J 

5 1. 0"" 2 0 m g-C~.Qo ~Fff.IDEl"Jt:1~49 .Q±~-@J~d:, -:C-0) 1 @It~4i!Jd:~49:t~t J:t~lli 

~, :JJE~:k, 1~4/JrttJ:ct:J: J -c:t,!JJJ:.QiO\, -Wu;~J;;t f1Mg1JO)%-C~d:im~-Wu;u£, mf!,tf 

(6 0 kgcG-C) t:sv)-C~d:, -Bt:-::J't!i*{JO. 0 l"-'3 Omg~, tff*G<~d:*{JO. 

1"'2 Omgf.Mt J:tltff*G<~d:*{JO. l"'l Omg~~w~HJKttMt:J:tJ:t~-9-9.QO);O\ 

tffm-EJ-c~.Qo {J.!!O)jl]4o/JO)±~-@l:t, 6 Ok g~t~"Jt:DGt~it~t~-9-9.QZ:ciO\-C'f!i.Qo 

lo *J£~0)vt7°Y'-ms~~:l- ~9.QDNAO)~lJ.it~d:, 1~49:~, J:~, :JJE~k 

1~4/JrttJ:ct:J: tJ~~~d:~.Q;O\, *ID1~40)~i:J", ~El"Jt:-Wu;~J£, m,~,tf c 6 o kg c 

GT) t:sv)-C~d:, -Bt:-::J'f!i*{JO. lmg"'l o Omg, tff*G<~d:*{Jl. o~s Omg, 

J: tltff* G < ~;:tt-{J 1. O ~ 2 O mg-C~.Qo ~F*IDEl"Jt:~-9-9.Q±~~d:, -:C-0) 1 @It~-9-it~d: 

~49:~, J:t~, :JJE~:k, t~-9-/JittJ:ct:J:'J-C:t~tJ:.QiO\, fJiJ;~J£, 11MRIJO)%-C~d:im 

15 ~fJLl;U;:f, m,~,:J!f (6 0 kgcG-C) t:sv)-C~d:, -Bt:-::J'f!i*{JO. 0 1"'3 Omgf~, 

tff*G<~d:*{JO. 1"'2 Omgf~, J:tltff*G<~d:*{JO. l~l Omgf~~w~HJK11Mt: 

J: tlt~-9-9.QO);O\tffm-EJ-c~.Qo ft!!O)i!J4o/JO)±~i:J":t, 6 Ok g ~t~ iJ t:DGt~_;.~t~-9-9 

Q;:: c;O\-C'f!i Qo 

( 3) Jl{i\r~~glj 

20 *J£~0)vt7°Y'-ms~~:l- ~9.QDNA*td:i*J£~0)'J tr:,,,, ~""7°7 ~~:l- ~ 

9.QDNA~d:, 7°0-:icG-Cftffl9.QZ:ct:J:f), l:::. l--*t~~d:Offi¥Li!J4o/J C-Wux~;:f, 7''.J }--­

' '7r.77', r.7-tt:f, l:::.'.Y~:\ ·fy-, r.7:/, *:l, -13c -ttJI!fJ:c) t:s~t.Q*J£~0)vt7° 

Y'-ms~~*t~~d:*§£~0)1J jj/ ~""7°7 ~~:l- ~9.QDNA*tdd:mRNAO)~~ ( 

JlfITT-~~) ~~lli9.QZ:c;0\-C'f!i.QO)-C, -WLlx~;:f, ~P<DNA*t~~d:mRNAO):f~{jj, ~~ 

25 ~~~QV)~d:J£mfiff-\=>, ~P<D N A*t~~d:mRN AO):f:~)JO~.Q (.,)~d:J£U~tJ:cO)JlfITT-~ 

~gJJc G -C:ffffl-C~.Qo 
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:zis:JE~O)vt7°?7-1f8'Jl{~::I- fggDNA*t:Jd::zis:JE~O)lJ tl/ f/'\.7°=J- f~::I- f 

ggDN A~fflv)gJ:~cO)Ji{i-T~l$ff~'d:, {71J;~.J~[ §-f*i..~O)J--i:f/J\-17' 1) 3i-11:'-~ 

3/~PCR-SSCPrt ('-f/2,y'.J'A (Genomics)' ~5~, 874"'879:& (19 

8 9 ff.) , 7°0 ~-://~/7..' · :;t7'' ·-if· T~ 3 7-Jv · 77J72- · ::t7' · -lf-1I/~-17..' 

5 · ::t7' · .:L-I'AI- (Proceedings of the Natinal Academy of Sciences of the United 

States of America) , ~8 6:§, 2 7 6 6"'2 7 7 00"& (198 9ff.)) tJ:ci::J::VJ~flfft 

Q ;::_ ctJ'f'"C'~ Qo 

(4) :zis:J£~0)vt7°?7-ma'Jl{~i::Jf9g 1J tJ/ fO)'.IE:iUt 

:zis:JE~O) vt7°?7-ma'Jl{~~'d:, 1J tJ/ f 1::JtG -c*a1~;-it1~:ffG -cv)gO)'°t', ~1*~1::s 

lo ~tQ 1J 7J/ ftM~~J3ta < '.IE£9g;:::. ctJ'f'"C'~ Qo 

:zis:JE~O)'.IE£r:M'd:, f71J;U;L tti5-rtcffJid:J-i5-bitg;:::. ci::J:: -::i -cmv )g;:::. ctJ'f'"C'~ Qo 9 

tJ:b~, :f.st~f*~:zis:JE~O) vt7°?7-1f8'Jl{~bt.t€f~!lr~itg;:::. ci::J:: -::i -c:f.st~f*i:pO) 11 tJ/ 

ftM~ntiJtl Q;:::. ctJ'f'"C'~ Qo ~1*B"Jt::~;~t f71J;{.~;L £J-T OXD*t,:J'd:@tJ: ct::~c!i!XO):/Jrt 

ci;9 v )~'d:.:Cnt::~Gg:/Jrtt::ur-::i -cmv )g;:::. ctJ'f'"C'~ Qo 

15 CD.AilJUi r 7 :J::t-1 b. J 7 'Y t-1 J c~~~ti, BB;fa 4 9 i:FJEfi) 

@.AITJ!Ui rm=;;:;:;t-1 b./7,:;t-1 J (~~~ti, BB;fa 5 4ff.J£1-T) 

( 5) :zjs:jE~O) vt7°?7-1fB'J!{*t::.~'J:.:CO):l;W;.c 1) tJ/ f (:zls:JE~O) 1) tJ/ f/'\.7°=J- f) c 

O)*ai5-t1~~1t~if"g{ti5-itm CY:J::'A r-, Y/5:1::7- t--tJ:c) 0)7,'.J 1J-::/7·11rt 

:zis:JE~O) vt7°?7-1f8'J!{*t::.~'J:.:CO):l;W;.~fflv )gtJ\ *td'd:ff~;{.~ vt7°?7-1f8'JI{~ 

2 o O)J£:1Ji*~:tM~ G, Br<JE:!Ji*~m v )t::. vt7° ?7-*ai5-Y 'Y t-1 *~m v )g;:::. c. r::J:: -::i c, 1J 

tJ/ f (:zjs:J£~0) 1) tJ/ f/'\.7°=J- fl c:zls:J£~0) vt7°?7-1f8'Jl{~cO)*ai5-'ti~~{l::~it 

g{[::'@j!jo/J (f7tl;{.~~[ /'\.7°=J- f, 1f8'JI{, ;}F/'\.7°=J- f·ti{[::'@j!jo/J, i5"JJX:{[::'@j!jo/J, J£M~J.i!Jo/JtJ:c 

) *td'd:.:CO):l;W;.~~jj$J:: < 'A'.J lJ-::/'.J"gg ;::_ ctJ'f'"C'~ Qo 

;:.O)J:: '3 tJ:{l::i5-!Jo/Jt::~'d:, C-1) G1f8'Jl{~1~~ vt7°?7-~fr G -C*!B!WFUi!!Ji¥!t1 (f71J;{.~;f 

2+ 
2 5 , 7 7 :t- f /0/f4lt 7 t=J-Jv ::I lJ /., *!Him~ C a ., *!Him~ c AMP ~PX:, *!Him 

~ c GMP~PX:, -1; ~ t---JvlJ /mli:~, mm•m1:V:~t1J, mm1m~ma'Jl{O) 1J /m1r:, c 
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- f 0 s O)~'ti{t, p HO){JfTtJ:c~{@)i9Qi!'ti~t~:Jd::J!Pf!iU9Qi!'titJ:c) ~filQ{t~ 

!to/I cv\ntg)Q, *~BAO) vt7°?7-msJt~~=5t19Q Y:=f::.7- t--) , Co) ~M:ffliIWUi~i!'ti 

~:ffLfJ:v~ft~!to/J cv~btg)Q, *~BAO)vt7°?7-msJt~~=5t19Q7/?7:=f::.7- t--) , ~ 

QV~~d: U\) 1J ti/ r c*~BAO) 1J 7J/ r«7°7 P) e:*~BAO) vt7°?7-msJt~cO)*a 

5 ~n ~~d/' ~ -tt Qf t~!to/JtJ: cii~'2i*nQ CtJ:s, _1:~2 C-1) O)f t~!to/J~d:, irir~2 Gt= 1J ti/ P 

r1cJE1Jrt~:J:-:J T7-7 1J-::./ij9Q::. cn19f~ Gv~) 0 

9tJ:v~, *J£BA~d:, c i) *~BJ.JO) vt7°?7-msJt~e:, 1J ti/ r c*~BAO) 1J ti/ 

P«7°7P) C:~~~itt=.~~C: (ii) *~BAO)vt7°?7-msJt~C:, 1Jti/P C*~ 

BAO) rJ ti/ P«7°7 P) .BJ:V'BJ\~{t~!to/JC: ~tf€M~itt=.±~~cO)tt~~frtJ:-5::. C: ~!M=~.X 

1 o c9Q 1J ti/ P c*J£BAO) 1J ti/ P«7°7 P) e:*J£BAO) vt7°?7-msJt~cO)*~·ti~ 

~{t~itQ{t~!to/J*tdd:JC-O);{g0)/-'.7 1J-::./:i:1Jrt~t~f~9Qo 

*~BA0)7-'.71J-::./ij/Jrtt:sv~T~d:, c i) e: o i) O)±~~t:s~tQ, fJiJ.~J;L ~~v 

t7°?7-msJt~t:5t19Q 1J jj/ p C*§EBAO) !J jj/ P/'\.7°7 p) O)*a~, *1HJmWU?~~1ti 

tJ: c ~mlJIE L:·c ttfil Q ::. e: ~W~ C: 9 Qo 

15 J: t') ~f*S"Jt:~d:, *§EBJ.l~d:, 

~~Gt=.rJ 7J/ P c*~BJ.IO)IJ ti/ P«7°7 p) ~, *~BAO)vt7°?7-msJt~t=~ 

~itt=.±~~c, ~~Gt=. 1J ti/ P C*~BAO) 1J ti/ P«7°7 P) .BJ:V'BJ\,~{t~!to/J~*~BA 

0) vt7°?7-msJt~t:tf€M~-ttt=.±~~t=s~tQ, ~~Gt= 1J ti/ P c*~sJ.10) 1J tJ/ P« 

7°7 P) O)~vt7°?7-msJt~t:5t19Q*a~.m~~,1Jfi:l""' ttmQ::. e:~!M=1~_xe:9Q 1J ti 

20 / r C*J£BAO) 1J ti/ P«7°7 n e:*J£BAO) vt7°?7-msJt~cO)*a~'t1:~~ft~-ttQ 

ft~!to/J*t=~J:-tO);{g0)/-7 1J-::./ij1Jrt, 

~~Gt=. 1J jj/ p C*§EBAO) !J jj/ P/'\.7°7 p) ~' *J£BAO) vt7°?7-msJt~~'61f 

9Q*1H~*t=-~d:~~f.IH~?lO)~@i7:i't:tf€M~itt=.±~~C:, ~~Gt=. iJ ti/ P C*~BAO) 1J ti/ P 

«7°7 P) sJ:~rt~ft~!to/J~*~BAO) vt7°?7-msJt~~'211f9Qmm~~t=~d:~~f.IH~O) 

25 H7:i'~:tf€M~itt=.±~~t::5~tQ, ~~Gt=. iJ ti/ P C*J£BAO) iJ ti/ r«7°7 P) 0)~~*11l 

~*tdd:~~OOi7:H:5t19Q*a~~mlJIEG, ttfilQ ::_(::~!fj:~(::gQ lJ jj/ p (*~BAO) 
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iJ tJ/ ~""7°7 ~) c4':~~0) vt7°'.'.Y-maw~cO)*fiil'ti~~1t~-tt91til!fo/.J*tdd:..:C­

O)ii[oY::z_ 'J 1J-=./!11.iit3., 

~~Lt= 1J tJ / ~ (4':~~0) 1J jJ / ~"" 7°7 ~) ~, 4':~~0) DNA ~?ifft 9%·~~ 

f*~±g.~99 ~ e:t:J::-:J --cmmMJ:J:~~ Lt= vt7°'.'.Y-maw~t:H€~~-tttd$Jftc, ~ 

5 ~Lt= 1J tJ/ ~ (4':~~0) 1J 'fJ/ ~""7°7 ~) .BJ:V\~~{tft!Jo/J~4':~~0)DNA~?i~9 

9%W~~f*~±g.~9 9 ~ e: t:J: J --cmmMJ::t:~~ L t=*~~O) vt7°'.'.Y-maw~1=~ 

~~-ttt=~t:s~t9, ~~Lt= 1J tJ/ ~ C4':~~0) 1J tJ/ ~""7°7 ~) O)~vt7°5-m 

awwt:J;t99*5~~atrJJE:L, tbli!~99~c~!M=~c991J tJ/ ~ C4':~~0)1J tJ/ ~ 

""7°7 ~) c4':~~0) vt7°'.'.Y-maw~cO)*fiftti~~1t~-tt91tft!fo/.J*tdd:..:C-O)iiKO),A. 

I 0 'J 1) - =./ !11.Jii;., 

®*~~O) vt7°5-maw~~m'lift991tft!fo/.J Cfftl:Zt;t- *~~O) vt7°'.'.Y-maw~ 

(:%f99 1J tJ/ ~tJ:C:) ~*~~O) vt7°5-maw~~~M9mHIH?It:t~~-ttt=~ftc 

, *~~O) vt7°5-maw~~i!'lift9 9ftft!Jo/JsJ::u~~ftft!fo/.J~*~~O) vt7°'.'.Y­

ma11r~~?i"M 9mH!Jm(:t~~-ttt=:1:~t:s~t 9, vt7°'.7-~fl-Lt=mmmu1~mt1 c~J 
2+ 

15 :Zti, 77=1=- ~/~J1jfl!Jft 7t7Jv:J!J /J1jf~ift mHI!ml*JC a J1ifl!Jft mHJ!ml*Jc AMP1:.PX:, 

mH!lml*J c GMP1:.PX:, -1 J ~)---)vi) /~ji:1:_, mlBM~{ft~t!J, mH!Jml*JmafltO) lj /~{t 

, c - f o s O)ffi•li{t, pHO){tfTtJ:C:~f~99¥!·11*t=td:1!PftfU99m·l1tJ:C:) ~atrJ;EL 

, ttttt9~c~!f.f~c99 1JtJ/~ C4':~~0)1JtJ/~""7°7~) c4':~~0)vt7°'.'.Y­

ma11r~ e: O)*fift'li ~~1t~ -tt 9f tft!fo/.J *tdd: ..:CO)iiK 0) A 7 1J - = / !11.itt;., sJ: lf 

20 ®*~~O) vt7°'.'.Y-ma•~~m·111t99ftft!fo/.J Cfftl:Zti, *~~O) vt7°'.'.Y-maw~ 

(:J;t99 1J tJ/ ~ (4':~~0)1J 'fJ/ ~""7°7 ~) tJ:C:) ~4':~~0)DNA~?iff99%Jlit~ 

~f*~±g.~9 9 ~ e: t:J:: J --cmmMJ::(:~~ L t=*~~O) vt7°'.7-ma11r~1=~~-ttt= 

~e:, *~~O)vt7°5-maw~~¥!·11ft991tft!fo/.JsJ:uBit~ftft!fo/.J~*~~O)DN 

A~~ff99%1it~~1*~±g.~99~e:t:J::"J--CmH!Ml:t:~~Lt=*~~O)vt7°'.'.Y-m 

25 a•~t=t~~-ttt=:l:$Jftt:s~t9, vt7°5-~fl-99mHI!mWUi~m·l1 Cfftl:Zti, 77=t=- r / 
Mn, 7t7Jv::I 1) /J1jf~ft mHJ!ml*JC a 2 +J1if'4ft mH!!ml*J c AMP1:.fiX:, mH!!ml*J c GMP1:. 
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PX:, 1';:,,, ~-Jv u /Mii:1:., mm•~1ft~JJJ, mmimpgma~O) iJ /M11::, c - t o s O)m 

·1111::, P HO){JfftJ:c~1~99m·l1*tdd:trPf!liJ99m·titJ:c) ~?WJJE:l""' ttttt9::. e: ~ 

!l*~c99 iJ n/ F c*J£8Jj0) iJ n/ ~-"'7°7 ~) c*J£8Jj0) vt7°Y'-ma~~cO)~ft 

·11~~{1::2°i±-9{1::fttto/J*tdd:~O)tj[O).AIJ 1)-:=./ijjJr:Ji.tJ:c~t~#t99a 

5 *J68JjO)vt7°5-ma~~n\1~Gn9YM~d:, Gma~~1~vt7°5-7::f::.A ~* 

t.:Jd:7/5::t::.A ~~:A!J iJ-::/,Y99±~ft, Giia~~1~vt7°Y'-ma~~'6tsmm 

im, t~*t~:Jd:~<7Jmm•J007t~fflv\-cGma~~1~vt7°Y'-ma~e: 1J n/ ~ cO)~ 
ft~~11.~9iJ\~fJ\~W~~99/JitiJtf'*Gh-Cv\f.:.o GfJ\ l.,, mlHJm, t~*tdd:iW1~5t 

~~O)**fflv\n~;fffilO) vt7°5-ma~umtt99t.:.66i:, EIE8c99 vt7°Y'-ma~ 

1 o i:Jt99 7:1::.A ~ *tdd:7/5::f::.A ~~~~i:.AIJ iJ-::/,Y99 ::.e:~d:l2El~itc'ct0·:>t.:. 

0 

GfJ\ GtJ:n\ c;, fjiJ;~J£, *J68Jj0) vt7°Y'-ma~~~fflv \9::. e: t:J:: "'.:) -c 1J ti/ ~ e: 

Gma~~1~vt7°Y'-ma~cO)*aft~~11.~911::fttto/J~:tJJ$.6l< :A!J 1J-::/,Y99 

::.c7'J\'C'~9o ~Gt:, :A!J iJ-::/,Y~htdl::ft!fo/JiJ\7::f'::.A ~fJ\7/5:1::.A ~fJ\~M 

15 ~i:~ffilfi9 9::. ciJ\'C'~ 9a 

*J68JjO):AlJ 1J-::/,Y/JftO)~-f*E8tJ:filt8Jj~yT1:99o 

~9, *J£8JjO):AlJ iJ-::/,Y/Jrtt:fflv\9*J£8JjO)vt7°Y'-ma~~e: G-c~d:, M~2 

Gt.:.*J£8Jj0) vt7°5-ma~~~'61f99 uO)-cct0n~;ffPJnO) uO)-Cct0"'.:)-cuJ:: v \fJ\, * 

J£8Jj0) vt7°Y'-ma~~~'61f9 9llffl¥LtJJ!fo/J0)00)*1H•OOJ5tiJ\ffJr@-Cct09o GfJ\ G, 

20 :A!J 1J-::/,Yi:fflv\9::kitO)vt7°Y'-ma~~1~91:~d:, t~:Zi*~fflv\-C::kHJ:Jl~ 

-t±-t.:. vt7°Y'-ma~~tJ:ciJ\Jr@G-Cv\9o 

*J68Jj0) vt7°5-ma~~~H99i:~d:, MJzB:O)/JitiJ\ffll;\ Gh97'J\ *jEBJjO)D N 

A ~om¥LWIJm~.EE:.S:Lr.mim-rJ£J:Jl9 9::. e:t:J:: OfitJ:-5::. cn\ff* G v \0 EIE8c9 9ilia~fm 

5t~=r- ~99DN AltlfJ=fi:~d:;f§:fffiD N AiJ\fflv\ Gh97'J\, ~,9L, u ::.ni:f!JIJ{f-{J~h9 uO) 

25 -c~d:tJ:v\o -Wu..Z~d:, J-1:1-i~-TltlfJ=f~ftPX:DNA~fflv\-CuJ::v\o *J£8JjO)vt7°Y'-ma~~ 

=r- ~99D N AitlfJ=f~fEl±tJJ!fo/JmlHij?Ii:®A.G, ~hG ~Jb$J:: < J6J:Jl~i±-9t.:.66i:~d:, ~J< 
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DNAWfJ=f~ffis~fei:±C:9GJ\:i=-.:::z.o9-1 Jv/Zt:~9G~~~1*m9-1 Jv/Z (nuclear 

polyhedrosis virus; NPV) O)~'JA..~'J/7°Dt:-:$7-, SV4 08:Hl~0)7°Dt:-:$7-

, V ~09-1 Jv/Z0)7°Dt:-:$7-, ;Z:$7D-f-?f"":Z--1 /7°Dt:-:$7-, t. ~ t.- ~~3 'Y77° 

Dt:-:$7-, -if-1 ~ ;ZtiD9-1Jv/Z7°Dt:-:$7-, SR a 7°Dt:-:$7-tJ:cO)rifiH:rJlJJ.),6 

5 UO)iJ\H* Gv )0 ]flJlGt~ vt7°:$7-0)m(::~O)~'.~HJ:-:C-tl§1*~~0)1Jt!C'fr"5::. (::iJ\C' 

~Go ffetl.*.l~L )(~ [Nambi, P. G, -tf · :/-v--J-Jv · :;t-7• · J\-1?f""D:/:hJv · 72/Z ~ 1J 

- 0. Bio 1. Chelll ) , 267 ~. 19555"' 19559 ];!, 1992 1:f.J t:~2~0)1Jitt:1JE-:J TfrtJ: "5::. C: 

fJ\C'~Go 

Gt~iJ\-:JT, *.JE~O);z7 1J-=/ij::t:Jrtt:sv\T, *J£~0)vt7°:7-ma~~~B-1f 

10 9G ~O)(:: G T~~t -:C-tl§f*'.L,_~0):1Jitt:1/E-:J T~~Gt~ vt7°:7-ma~~C'GIS-:J T~J:: 

v\ G, B~vt7°:7-ma~~~B-1f9G*1HJlli~fflv\T~J:: <, *td~vt7°:7-ma~~~ 
-2;-;ff9 GmlHJlliO)@m!ll)t~fflv \T~J:: v \o 

*J£~0)/Z7 1J-=/if::t:Jrtt:sv\T, :lfs=J£~0) vt7°:7-ma~~~-2i":ff9G*1HJlli~ffl 

v\G:l:~-EJ, B~flli~ifJv:7Jv7Jv-Tt. ~, *Jv-z 1J /tJ:cC'~'.IEfl::GT:tJ::v\o ~'.IE11:::1Jrt 

15 ld:-:C-tl§{lt'.L,.~0):1Jt!t:1/E-:J TfrtJ: "5::. ciJ\C'~ Go 

*J£~0) vt7°:7-ma~~~B-:ff9G*1HJllic G Tld:, B~vt7°:7-ma~~~J£lJlGt~ 

@:±,f.IHJlli ~ v ) "5 fJ\, B~fei:±,f.IHJlli c GT Id:, ::fd~ iii, t!l1itiii, M£1:, .fil:&f.IHJlli, iJJ!lmmlHJllitJ: c 

fJ\H*Gv\o 

mm•@Jtc G Tld:, mlHJlli~~li~Gtdf, -:C-:h§{lt'.L,.~0)1JitC'1~G:hGmlBMIJ\~< B-

20 ~:hG@i)tO)::. C: ~v\ "5 o mlHJlliO)~u~::tJitC: G T~d:, Potter-El vehj em ~;J\t::/-J--1-tf-C' 

*1HJlli~¥f:JG7l9:1Ji!, 9-'J /ij:J'v/:$7°--?~'J ~D/ (Kinematica t~) O)J::G~W, 

MH~fiSlt:J::G~W, 7 v/-T7°v/ZtJ:cC':JJOJ±GtJ:iJ\G*1Bflli~mlBv\) /OvfJ\GllfUB~itG::. 

C:t:J::G~li~tJ:ciJ\?¥:~-f GtlGo *1HM0)5J\.00it:ld:, 7t00i~1L.\5J\.liifHt-?Wli'.'.ZJe1L.\5J\i1MHt 

tJ:c0)~1L.\ht:J::G7t00ii!iJ\:±C: G Tfflv\ GtlGo f71J;f{J~L mlHJlliu))tlitfq~~{l\:Ji C 5 O O r p 

25 m"'3 o o or pm) C'fil~Fai CJfil~, *{Jln\."'l 07t) ~1L.\G, J::m~~Gt:ra:iJi Cl 5 

0 0 0 r pm"'3 0 0 0 0 rpm) C'Jfil~3 07t"'2~Fai~1l.\G, 1~GtlGi~~@mfil7tC: 
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9Go ~5ti:f:l,:J1, 9ElJ!Gt.: vt7°Y--msw~c*1I!Jmffi:~HD 1J /H~•~~mswt~c 

O)~J1X:5tn)?P< l3*hGo 

~vt7°Y--msw~~l3MG*1I!/m~B5ti:f:!O) vt7°Y--msWO)iU:t 1 *1I!Jm~t-= 
3 8 5 7 

l'.J 1 O "'1 0 5t-TC'J0G0)/0)9f* G <, 1 0 "'1 0 5t-TC'J0G0)/0)9f@C'®Go t~.B, 

5 9ElJ!:&n)?Ptt \'~ c95t~t-= l'.J 0) 1J ti/ f~ffl'li CJtffl'ti) /Q\~ < t~ l'.J, ~~13tt~7-. 7 iJ 

-::./ IJ"*O)tft~nrriJfmi:t~G ~in\ l'.J C't~ <, IP.l-o 'Y r- C':kli0)~--J.~?Jt1JJ:EC'2" GJ:: -s (: 
t~Go 

iJ ti/ r C:Lfs:J£~0) u ti/ r-"'7°7 f) c:Lfs:J£~0) vt7°Y--msw~cO)*fi~'l1~~1t: 

~i±G{l'.:~!fo/J~-7-.7 IJ-::/IJ"9GmIBi:WXD"'®~~:lif!f9Gt.:~t:~;:t {JiJ.;;{Ji, ®~t~ vt 

1 O 7°Y'-msWI005tc, ~~Gt.: IJ ti/ r/O)~,~C'®Go 

vt7°Y--msw1005te: G ··n::t 7(~~0) vt7°Y--msw1005tn\ *tdi~ttc!PJ~O) 

mtt~M Gr~x.~ vt7° Y--msw1005tt~ en\~~ G v \0 ;:: ;:: C', IPJ~O)ffl'lic ~i, IP.I 

~0) 1J ti/ r~ffl'li, ~7"7Jvtfi¥1Haf'Ffflt~c~~9o 

~~Gt.: 1) jj/ r c G-ni, ~~Gt.:') jj/ f, ~~Gt.:1) jj/ f770l/"{t:~!fo/Jt~cn) 

15 fflv\GtlGo -WtlX.~i (3 HJ, (125 IJ, (14 CJ, (35 SJ t~cC'~~~nt.: 1Jfi/rt~ 

c/Q)fflv\GtlGo 

~f*E"Jt:~J:, 1J ti/ r C:Lfs:J£~0) iJ ti/ r-"'7°7 r) c:Lfs:J£~0) vt7°Y--msw~c0) 

*5~,11~~1t:~i±G1t:~!fo/J0)7-.'J IJ-::/IJ"~frt~-s t:~J:, *9*J£~0)vt7°Y--msw 

~~i3fif9G*1H/m*tdi,:tm/m0)~@5t~, 7-.IJ 1J-::./IJ"t:@Gt.:J\-y 7 y-t:M9G;:: 

20 e:':J::l'.Jvt7°5-msw~8b~wm~9Go ;\-y7y-,:~i, pH4"'1 o <~*G<~J:p 
H 5,.__,s) O)IJ /MJ\-y77-, J--. 'J7-.-UJ\-y77-t~cO)'J ti/ f e:vt7°Y--ms 

WcO);f,fi~~~ll~LJ~vV\-y77-C'J0tl~iv\9hC't>J::v\o *t.:, ~l:*•E8*6~~f~mt~ 

i±G §E"JC', CHAPS, Tw e en - 8 0 ™ (:ffi±.-7 J---7 7-.t±) , V:~ J--.::/, 7:.:t::t­

~:Iv- J--.t~cO)WITfiffl'liRIJ~J\-y 7 y-t:1JDX.G ;::e: t>C'2°Go ~Gt:, 7°077-'i:t: 

25 J::G vt7°Y'-~'J jj/ r (:Lfs:9f~O)IJ jj/ r-"'7°7 r) O)JtfW~1'£PX.G§E"JC'PMS F' 

01 -"'7°7/, E-6 4 (-"'7°7 fWAA:P7f~ , -"'7°7-.57/t~c0)7°077-'i:~ll~glJ~ 
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~1JD9 G Z: c b c-2' Go 0. 0 1m1 ,...., 1 0 m 1 O)~vt7°Y'-~~t:, -;E:it ( 5 0 0 0 c 

PID'""'5 0 0 0 0 0 c pm) O)~~Gt;:tjjj/~ (::<$:3£~0)tjjj/~/'\.7°7~) ~~}JOG, 

IPJIF.¥t: 1 o- 4 M'""' 1 0- 10 MO)~i\~1t~!to/J~~f¥~ii"Go fF~•E"J*a~.m (N s B) ~mG 

t;:66t:~JO)*~~O) 1J ti/~ (::<$:3£~0) iJ ti/ ~/'\.7°7 ~) ~1Jo;Ztdstfit71-·f:tffl 

5 ~9Go &rit,d:is O °CiJ>G 5 O °C, ~* G < 'd:*S4 °Ctl>G 3 7 °Cc, is 2 O :5tiJ>G 2 4 IF.¥Fai 

, ~* G < 'd:is 3 o :5tn> G 3 IF.¥Faifr'5 o &Jlt\1&, ti 7 7-Wli~ciO G, @:i!O)IPJJ\ ·y 

7 y-crJ'ci¥ G t;:1&, jj 77-Wftlli1IU:~~ff9G1tx:Mffi't1 ~¥~1*://7 ]/-:/ 3 /'}J 17 / Y' 

-*tdd: y -fJr) /Y'-cITT-?JllJ9Go :}S}Ji. 9 G!to/J.iJ\tJ:v>±Jj~O)fJry / f- (B 0 ) iJ>Gff:~• 

E"J*fi~ .m (N s B) ~ ij Iv >t;:fJ 17 / r- ( B 0 - N s B) ~ 1 0 0 % c G t;:lf.¥, ~·E"J*a~:i! 

10 CB-NS B) iJf., fftl;Z,;:f, 5 0 %J2J,-fl:tJ:G~i\~{t~!to/J~M}Ji.~J3.~~~}JO)cf5G{~!to/J· c 

G T~:fR.9 G Z: ciJf-c-2' Go 

iJ ti/~ C::<$:3£~0)1J ti/ ~/'\.7°7 ~) c::<$:3£~0)vt7°Y--ma•~e:O)*a~'li~~Nt 

~itG{t~!to/J-7.7 1J-.::./:19Gf!IB20)@---@0)1Jtt~~1it!!9Gt;:66t:'d:, ff1J;Z~t, vt7° 

Y--ma•~ft-9G*8IIJ?lWUif1ffi'li <¥tl;Z~t, 77::\=-~/~, Yt7Jv:J 1J /J1iml, *81~ 

15 l*J C a J1{f~, *81~1*1 c AMP j::JJX;, *81~1*1 c GM P j::JJX;, 1' / :/ }---Jv tJ /U1:, *81• 

m1:V:2£t11, *8I~l*Jma•0) 1J /!li!Ht, c - to s O)ffi'lift, pHO)f.!fTtJ:c~f~9Gffi'li 

*td'itrD¥ffiJ9 Gffi'litJ:c) ~i,.~O):/Jtti*t;:,d:rrnl/Z0)1Jl1JJ£ffl::t-'/ r- ~fflv)Tnl'JJE9 G z: cfJ\ 

c-2-Go 

~1*!3"Jt:,d:, *9, ::<$:3£~0) vt 7° Y--ma•~ ~~:ff9 G*8I~ ~ -z; v717 I.) v 7° v- r-
2 o ~t::l:#~9Go 7-7 1J-.::./:1~frtJ:'5 l:~t;:-:J T,d:Mb-:JT~~tJ::l:15Ji!!ci5Gv)'d:ir.HJ~t:$ 

'li~~~tJ:v)@~tJ:l\'Y 7 y-l:x~G, ~i\~{t~!to/JtJ:c~~1JDG T-Ji:IF.¥Fai1' /::\=-1«­

f- Gtd&, *8I~~Ml±\ci5G I, )'d:l:tl!Jr~~@J!& GT, 1:PX:Gt;:ii:!to/J~-tn-th0)1Jttit:ttt-:J T 

J:E:it9Go *8IIJ?lWUif1¥15't10)rn~c9G!to/J• (fftl;Z~;:f, 77::\=- ~/!littJ:c) O)j::JJX:iJf., *8I~iJf. 

~~ G~*l:J: -:J Tti!Il~tJ:±JJ~'d:, ~t<~*l:~t9 G~J3.~gIJ~~1JD G TY'/ t 

2 5 1' ~frtJ: J Tb J: 1, )0 *t;:, c AMP ii:~1miffUtJ: c O)ffi'lit:-:J 1,) T,d:, 7 :t Jv -7. :J iJ /tJ: c 

C*8I~O)g13"J£:1:.m~ffi:*~itTSv)t;:*8I~l::M9Gii:1:1fD¥ff1J{1Fffl c G T~l±\9G Z: ciJ\ 
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-r~.go 

*IH1Wt?Ui11m'l'i~nl!Jli:G LA'J lJ-=/~~frtJ:-3 ~:~d:, Ji~tJ: vt7°7-maw~J£~G 

t.=*IBiln\~\~-r&J Go 2!s:J£BAO) vt7° 7-maw~~J£~ G t.=*IBilc G -c~:t, :;R90)21s=J£ 

8f.IO)vt77-maw~~~.g*IHJm~, M~O)*~~~vt77-maw~~J£mGK*IB 

5 Jm~tJ:cn~~*Gv)o 

~ft-@J~cG-C~d:, frtl~~;f, -"'7°7-r, 7/1'\'J, ~F-"'7°7-Hift-@I~, -@JJJX;ft-@I~, 

J£Mtt~, *!Hil:flBllii~, ttt~:flBllii~, JJJ~*fill:flBlli?~tJ: c n\ffl i,, H; tt ~ n G f t-@J~~'"JT 

mtJ:{t-@J~-r&J-:J -Ct> J:: v) G, ~~O){t-@J~-r&J-:J -C tiJ:: v )0 

iJ ti/ r <2!s:J£8f.IO) iJ ti/ r-"'7°7- r) c2!s:J£8f.IO) vt7°7-ma~~cO)*a-@J·ti~~ft 

1 o ~-tt.gft-@J~*tdd:-:C-O):JilO):A.'J u-=/~ffl::t'Y r-~:t, 2!s:J£8f.IO) vt7°7-maw~, * 
J£8f.IO) vt7° 7-maw~~'\3~ .g*IHJm, *t-=~d:21s:J£8f.10) vt7° 7-maw~~-a-~ .g 

*!HJmO)JmOOj~~13~.gtiO)~c-r&J.go 

2js:J£8jj0)7-,.'J 1)-=/'J.ffl::\=-'Y }--O){rtlc G L~d:, ;::XO)tiO)n\~~f GhGo 

1. 7--.'J IJ-=/~J'fUit~ 

15 CD1Jl.1J1Em*!11rz~sJ::rFr7t~m*!11Tz~ 

Hanks' Balanced Salt Solution (~>:i=i~) ~:, O. O 5 %0)17~.Ifn.rwY Jv7·2. / (~ 

'.1'-Zt±!li!D ~1JD~t.= t>O)o 

tL1?tO. 4 5 J_Lffi0)7,{ Jv7--riLS.J&J~mG, 4'C-r{lfl:ff9.gn>, &j.gl,t)~j:ffl!F.fWfiJ~G-Cti 

.&v)o 

20 ®cmaw~1~vt77-~~ 
5 

2!s:J£8f.IO)vt7°7-maw~J£m~-ttt.=cHo*!HJm~, 1 21\7°v- r-~: s x 1 o ffl!I/ 
1\-rmf~l._,_ 3 7'C, 5%C0 2 , 9 5%a i r-r2BFl'li:tt:r~Gt.=t>O)o 

~~IJti/r 

mJl&O) (3HJ '· (125 IJ ' (14CJ ' (35SJ tJ:c-r~~Gt.=l)ti/r 

25 7J<~~O)~Jt"fiO)ti0)~4 °c&J.gt,,)~d:- 2 0°C~:-c~:ffG, ffl!F.f~:1JJ.1J1Effl*i1iri~~:-c 1 f-LM 

~:~9Go 
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@I) jj/ r~~i{t 

l)jj/P~O. 1%9~rfn.1llf7JV'f2/ (~::1?t±t1D ~'2i"UPBSC'lmMctJ:QJ:'5i: 

mml__,_ - 2 0°CC'1*ff9Qo 

2. mu!Ert. 

5 CD 1 2 7\rfillVir~ffl 7°v- t- i:-C±ir~ G t~:'-is:JeimO) vt7° :7-mS'f!tJE:EJ?. CH O*BJ!m~, m1J 

!Effl~1tii1X 1m1-c2@1r7t~Lfd&, 4 9 o /1 1 O)m1J1Effl~1!ji1X~~7\i:1Jo*-Qo 

® 1 0- 3
,.__, 10- 10 MO)Bi\~1tft4mmr1X~ s /1 11.JD*-td&, ~~ 1J ti/ r~ s /1 11.Jo*-, '¥: 

y_lfiH:-C 1 ~rai.&Jb~i±Qo ~F~~fll,J*5ilii~9nQt~ooi:id:Bit~{t'@J4mO){--l(b lJ i: 1 o- 3 MO) 

1) jj/ r~ 5 /1 11.JD*-T.:!3< o 

1 O @&Jib'i1X~~~ G, 1 m 1 O)y)t~ ffl~1!ji1XC' 3 @W7tr~9 Q o *BJ!m i:*5ft Gt~~~ IJ jJ / r ~ 

15 

0. 2 N Na OH- 1 % SD S -cmmG, 4m 1 O)~f*~/-Tv-:$1-A (fDH~~) c 

ifil'@]gQo 

~1*~/7v-~3 /7J9/:$7- («y'.7?/f~) ~fflv'i'lnX™'l!'l1~mlJ/EG, Percent 

Maximum Binding (PMB) ~;j;:O)i\;C')](OOQo 

PMB= [ (B-NSB) / (B
0
-NSB)] XlOO 

PMB : Percent Maximum Binding 

B : ~1*~110*-t~~O)f@ 

NS B : Non-specific Binding (~F~~E8*5ft~ 

20 B0 : ~**aft:a 

:'-is:Jeim0)7.7 1J-=./::11Jrt.*.tdd:7.:7 1J-=./::1ffl::t-'Y t-~fflv'i-C1~Gn -s Qftft4m*­

tdd:-f-O):lgid:, 1J ti/ r C:'-is:JEimO) iJ ti/ r""7°7 r) c*JEBJIO) vt7°:7-ms'f!t~c0) 

*5ft'l1~~1t~-ttQfi::m~filQftft4m-cct) ti, Jtf*fll,Ji:id:, C1') cms'f!t~1~vt7° 

:$7-~:fl'G-C*BJIJ?IW!Jif{fi!i'ti (f7tl*-ii, 77::\=-r/~, 7t7JJ;::IIJ /Jl!f~ft *BJ!ml*JC a 

25 z+~, *8JJml*JcAMP1::1VG, *8JJml*JcGMP1::1VG, 1' /~f---JJ;IJ/MJi'.1::, *1B•'&11lz: 

~th, *1BJml*Jms'f!t0) 1J /Mft, c - to s O)r!'tift, pHO)fJfrtJ:c~fJEJt;9Qr!'l1*-t~ 
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~d::fJ'.Pftj!J9Gffi'titJ:c) ~ITTG{l::ft!fo/J (v\V~G, *J£1Y30) vt7°5-ms•~=M9G 7:1 

=.;z_ t--) , <o) ~~~m~m'ti~1fGtJ:v\fl::ft!fo/J (v\b~G, *J£BAO)vt7°5-maw 

~:M9G7/:$7:1'.::.7- f-) , <Y.>Gv\~d: (/\) iJjj/f <*J£1Y30)1J7f/rX.7°:fr) C:*§f 

!Y10)vt7°5-maWC:O)*ail1J~~:t'~itG{l::ft!fo/J-r<Y.>Go 

5 ~{l::ft!fo/JC:GT~d:, X.7°7r, :$7/J\l_J, ~FX.7°7-r'ti{l::ft!fo/J, ft!JX:{l::ft!fo/J, J£M1:Ji:!fo/J 

tJ:cn)¥~f Gh, :::.hG{l::ft!fo/J~:UJfm.tJ:{l::ft!fo/J-r<Y.>-:J T:tJ:v \ L,, i,.~O){i::ft!fo/J-c'<Y.>-:J T:t 

J: l; \0 

*J£1Y10) vt7°5-ma•~~=jt9G 7:J=.;z_ t--~d:, *J£1Y10) vt7°5-maw~~=M9 

G iJ Jf/ r <*J£1Y10) iJ ti/ rX.7°7 r) n)1if9G1:fJl[ffi'tiC:IPJf*O)f'f':ffl~1fG Tv\GO)-c' 

10 , ~~ 1) jj/ rffi'ti~:JitGT~-c'{l\;$'titJ:~~c L, Ttfffl-c'<Y.>Go 

~1*13"J':~d:, *J£1Y10) vt7°5-maw~'=M9 G 7-::I=.7- r- ~d:~&i'A~:ffpftjrJffi'ti~1rt G 

t:::.~, <Y.>G~G~ ({Jtl;t~~f_ JtrPm, ~~' J]ff!, H~, ~' ~-' *an~, M:V:IDR~ 

, ~~m~, -TB'm, !¥L~~) 0)-=f~*tdd:t&U~:;fiffl-c'<Y.>Go 

*t:::., *J£1Y30) vt7°5-ma•~~=M9G 7-::i=.7- Hd:, Mimi~~~itrH'Fffl~ITTGt:::. 

15 ~' ~~' Jm!l](~Mi, ~A~Mi, i.Tr'EJi:, Mi9cO)J£fiFF3t, mt{{~Ht~, n~~{{~Ht~*t:::. 

~d:Jtti$M~J£0)-=f~*t:::.~d:t&U~:;fiffl-c'<Y.>Go 

*J£1Y10)vt7°5-ma~~~=jt9G7/5-::I=.;z_ Hd:, *J£1Y10)vt7°5-ma•~~= 

M9G 1) jj/ r <*J£1Y30) 1) jj/ rX.7°7- r) Jj);fif9G1:f::\l[ffi·ti~:ffpftj!J9G:::. (:Jj)-c'73: GO) 

-c', ~~ 1) jj/ rffi'ti~:f[pftj!J9G*3t-c'{l\;$·titJ:~~(: G Ttfffl-c'<Y.>Go 

20 1J ti/ r <*J£1Y10) 1J ti/ rX.7°7 r) e:*J£1Y10) vt7°5-maJ!tcO)*ail1J~~:t'~ 

-ttGfl::ft!fo/J~d:, *J£1Y10) vt7°5-ms~~~=jt9G IJ ti/ r <*J£1Y10) 1J Jf/ rX.7°7 r 

) Jj)1if9G1:f::\l[ffi'ti~~:t'~itGt:::.~0)*3t-c'{l\:$'titJ:~~C: G Ttfffl-c'<Y.>Go 

*J£1Y30)7-l_7 IJ-=./l_7.)J7!*tdd:7-l_7 1)-=./l_J"ffl::t-'Y t-- ~fflv\T1~Gh '5 G{l::ft!f&J* 

tdd:--C-O):ll[~a0)!2I~tJi!JX:!f&1 C: G TU9 G~, ~~=F~~:f;E-:J T~1ifif9 G:::. (:n)-c'73: 

25 Go -Wtl;t~i, irirn2Gt:::.*J£!Y30)D N A~-2i"ITTG~~C:IPJtm~: GT, ~J, h7°tJL-glJ, .I 

1) ::t-~ )~]_ -Z-1 7 0 jJ 7°tJ!;glJ, ~M1ti~¥ft, M~ltJ: c (: 9 G :::. (:Jj)-c'73: Go 
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Z:O)J: '3 t: !_., -C1~GhQ~g1Hd:*~cflf•'licJ5QO)c\ f7tl5U~L t: t--?Offi¥LJJJ!lo/J (f7tlx 

~£. 7,y t-, -zr'J7-., r'J-lf:¥, t:'Y:J, ·f;y, r'J~. *::r, -15<, -lfJvtJ:c) t:MG-r:t~4 

9 Q z: cfJ\c2: Qo 

~1t'El!J&J*tdd:.:CO)tj[ CY=i'::.7-. J--0)±~'@1) O)~l}:i;~d:, t~-9-J:t~, }:~, :JlE~, t~ 

5 41JrttJ:ct:ct 1J~•~:tJ5QtJ\, ff.£o:t~1J.O)±~E!, ----fiRB"Jt:f7tlx~£, ~,fil~ c 6 o kg c. G 

-C) t::Bv)-C~d:, -El t:-::J2:*{J O. l""' 1 O O mg, W* G < ~d:*{J 1. O'"'"' 5 O mg, J: !JW 

* G < ~d:*{J 1. 0'"'"' 2 0 mgcJ0Qa ~Fff.£DB"Jt::t~49Q±~~d:, .:CO) 1 @J:t~4.m~d:t~4J:t 

~, J:t~. :llE~x, 1~41JrttJ:ct:ct J -r:t•tJ:Q'/J\, f7tlx~£, ti!ftgiJO)%c~-t®~f7tlx 

~£, ~,fil~ C 6 o kg c. G -C) t:sv)-C~d:, -El t:-::J2:*{JO. o l ""'3 Omgf~, W* G 

10 <~d:*{JO. 1""'2 OmgM, J:IJW*G<~d:*{JO. l""'l OmgM~R~HmtlMt:J:IJ~ 

49QO)'/J\9f~E!cJ0Qa {filO)IJJ!jo/JO)±~'@l:t, 6 0 kg ~t-=. IJ i:~Gt-=.:l:~t~49Q Z: C. 

fJ\c2:Qo 

c 6) *J£~0) vt7°7-msw~c. 1J ti/~ C*J£~0) lJ :fJ/ ~.l'\.7°-T n cO)*aEl'ti~ 

~{t~i±Q{t'@J!J&J (7=1'::.7-. !--, 7/7::r·::.7-. !--) ~B"ff9Q~~O)-=f~-BJ:U/*t-:. 

15 ~d:~UJ 

*J£~0) vt7°7-msw~~J:M~O)c:B 1J, f7tlx~~f~~~1rnm1HtffltJ:c1:f*l7'JcfrlIGtJ\ 

O)m~tJ:1~iu~*t-=.G-rv)Qo 1Jt-J--C, *J£~0)vt7°7-msw~c. 1Jti/~ C*J£~0) 

lJ :fJ/ ~.l'\.7°-T p) cO)*aE1·11~~1t~-ttQ1t'El!J&J CY::r'::.7-. t-, 7/7:i::.7-. t-) ~:t. * 

J£~0) vt7° 7-msw~0)~11~i::~(:1~m~9 Q~,~,0)-T~sct U/*td:t1~u1 c. G -rm 

20 v)QZ:cfJ\c2:Qo 

~1t'El!J&J~*J£~0)vt7°7-msw~0)~1J~i::~t=~~9Q~,~,O)-=f~sctU/*t-=-~d: 

~UJC. G -C~fflgQ±~'@l~d:, ~~::P~i:1Jf-J -C~glJ1t9Q Z: C.fJ\c2:Qo 

f7tlX.~£, ~Mt'El!J&J~d:, £,~f:~G-rmt:tz~:lilliGt-=.~J, fJ7°tJvglJ, xiJ=t-~JvglJ, -Z-1 

IJ OfJ7°tJvglJtJ:c c. !_., -Cff.£DB"Ji:, J5Qv)~d:JJ<.:t !_., < ~d:.:C~JJ'i-O)~~B"Jt:~~G1~Qi~ 

25 c0)~1ii·lit6i~, *f-:.~d:Mi~UtJ:cO)ti!ftgiJO)%c~Fff.£DB"Ji:~fflc2: Qo f7tlX.~£, ~~1t 

El!J&J~1:flf!~B"Jt:~:gotJ GnQi,.~O)tfl.f*, ~~u, l!Jt\%glJ, « e: 1J JV. ~l)giJ, *IEglJ, *a 
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'@Jg!JtJ: c: cc :t ~=-AA'.1:&~66 Gttt=~g1J~:tfttt1:~::1<-~ ttG~f:V:ffl_;J~!IBtc'mfo9G::.c1:c:t 

-:J T~9G::. ctl·-C2: Go ::.tLG~g!H:-B~t G1:r~7JJJX:7:i":iJd:.t§'7K~tLt=~IH!O))fM~tJ:?Gm 

iJ!1~GtLGJ: '5 i:9G :tO)-Cd)Go 

~J, n7°tJvg!JtJ:ci:mfo9G::. ciJ!-C2: G~1Jog!Jc G -n·;t ,WU?t.~it'77 /, :I-/ 

5 7--.?'-7, J---77f/J---, 77t:Y:fbO)J:-5tJ:*5'@JglL *a~'t1tJvo-7--.0)J:-5tJ:imt%giJ, 

:I- /7-..?1-7, t'77 /, Y Jv;f /MtJ:cO)J: -s tJ:!Wfl::glJ, 7--. 7-7 lJ /M--z Y*-~r'.J bO) 

J:'5tJ:if~mgiJ, y3mf, !¥Lmt~t=~d:.-it,y.7J 1J/O)J:'5tJ:i:t~L «J\-2/J---, 7.7J.::CJniJ 

~t=~d:7I. 1J-O)J: -5 tJ::'@=~JtJ:ciJ\fflv \ GtLGo ~Jff.lg!J~f:V:%~~7J!.7J 7°--tJv-Cd)G±j'@J~:~d: 

, rrlP2?' '17°0)Mf-H: ~ G i:niJij~O)J: '5 fJ:i-&~:ktHf:*:a:t31:r9 G::. ciJ!-C2: Go B:MO)t=660) 

I 0 ~~ifJl.PX:!Jo/J ~d:B:M ffl Jj(O) J: '5 f J: « l::. :7 J vi:f:i O)fi5·ti!Jo/JJ~t iiJllffnil, tllll-TniltJ: c 0) J: '5 tJ:;Rft£: 

/:H:fti1!Jo/JniltJ: c :a:mm~ td'd:.,U ~it G tJ: c O))fil~ O)~gf J~:fjfil ~=Vt J l !Jl1:/J9 G ::. c iJ!-C2: G 

o ffMffl0)1J<'t1~~c G -c~d:, ¥u?t.~~r_ ~:FJI!~J<, ·:f ~9~.:CO)ftl!O)tffill}]~:a:t3u~Si~ 

<¥u?t.~!, D-'JJvt:J----Jv, D---z/=J----Jk :!l11::7J---1J9btJ:c) tJ:ciJ\fflv\Gn, 

)fM~tJ:~Mtffill}]glJ, fJiJ?t.~i, YJv::::I-Jv <¥u, ::r.?1 J-Jv) , ~1J7Jv::::I-Jv <¥u, 7°01:::". 

15 v/7"1J::J-Jk ~1J::r.7v/7" 1J::I-Jv), ;JF'1i"°/-t1W-un¥!-tmJ <f7iJ, ~ 1J'JJv«-r­

s 0 (TM) , H C 0- 5 0) fJ:c cf#ffl G T:tJ:v\o ntJ·tii~c G T~d:, fJu?t.~i, :f?niJ, 

::k:ErmtJ: ciJ\ffl i,, \ i;n, ~Mtffill}]g!J-C d) G:ti:,~,wM« /:; Jk « /:/ Jv 7 Jv :I-JvtJ: c: cf# 

ffl G T:t>J:v\o 

~t=, J::~2-T[)JJ · tet~Hd:, f71J?t.~i, *if!Jg!J <¥u?t.~i, 1J /M:fit,r.J1!Ji-&, WFM7 !--- 1J 9 b 

20 *i1!Ti® ' ~:Jl{l::g!J (fJu?t.~i, :f:l{l::«/-tfJv::I=9b, U7°D.7J'1 /tJ:c) ' :ti:IEfo'ilJ ({Ju 

.:t~i, I::. J---lfn.1'~7Jv7'2/, ~ 1J::r.7v/7"1J::J-JvtJ:c) , f*:ffgiJ <¥u?t.~i, «/:/Jv7 

Jv::::I-Jk 7 I. J-JvtJ:c) , Mfl::[)}Jll:g!JtJ:c crE'@J G -c:tc:tv \0 wm~~nt=aMi~~'d:.ifil~ 

, )fM~tJ:7 /7°Jvi::76~~tLGo 

::_O)J: '5 i: G T1~GtLG~g!Hd::ti:~-C{l\$'t1-Cd)GO)'Z:\ ¥u?t.~i, l::. J---~om¥L~!Jo/J C¥u?t. 

25 ii, 7'Y }---, ?1)7-,., r'.J-lj-;f, l::.'.Y:-\ 7'?1, i)y, *:I, '13(, -itJvtJ:c) i::MGT~4 

9 G::. ciJ!-C2: Go 
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g~fl::'El~*t-:Jd:--C-0)1][ (7:1::7-. J---0)±~'§1) O):j:)t4:!U~t :t5t4j:~, M~, !JIE:JJ(, :t5t 

41JrttJ:c:t::J: f'J~¥Hd:ct59n'I, ~of5t40)±~'EJ, ~B"Jl:fJu.:tt~L ~,%!,1!f < 6 o kg c 0 

-C) l:svn:.-vd:, -B i:·:=y~·*{] o. 1'""' 1 o om g, H* G < vd:*{] 1. o'"'"' 5 om g, J: ftJ H 

* G < vd:*{] 1. O '"'"'2 0 mg C'cl59o ;f!=~DB"Jl::t5t499±~'§Jvd:, -i-0) 1 @J:t5t4~Jd::t5t4M 

5 *' J:~, !JIE~x, :t5t41JrttJ:C:t:J: -:>-C:t~tJ:9n'I, fJu.:t~;t r±MRIJO)%C'~d:Jfil~f7iJ.:t 

~-~[ ~,%!,1!f (6 0 kgcG-C) l:sv)-Cvd:, -Bt:"J~[f.{]O. 0 l'"'-'3 Omgf~, H*G 

<~d:ff.{]O. l'"'-'2 Omg~, J:f'Jtif*G<vd:ff.{]O. l'"'-'l Omg~~ij~ijJKB:ML:J:ft):j:)t 

4990)iQ'ltJT$'§JC'cl59o ftl!O)IJJ~O)±~'§l:t, 6 Ok g ~t= ftJ t:~~Gt=fi~:t5t499:::. c 

iQ'\C'~9o 

lo (7) *J£EY'JO)vt7°7-maw~*td~J£EY'J0)1J :JF/ r«7°7 rO)J'.Efi 

*J£EY'JO)vt7°7-maw~*t=vd:*J£EY'J0)1J ti/ r«7°7 rr:j:t99mf*~d:, *J£EY'JO) 

vt7°7-maw~*t=v~J£EY'J0) 1J ti/ r«7°7 r~!f-f~B"J1:g,-z~90 :::.cn'lc-~00)c­

, ttz~r1X9=10)*J£BJ.l0) vt7°7-maw~*tdd::Lis:J£EY'JO) 1J ti/ r«7°7 rO)J'.Efi, !f-fl:-!t 

/ r-1 -Y7:5'c~m1JJ'.Ettl:J:9!E:!ltJ:C:l:ftffl99:::. cn'IC'~ 9o 9tJ:v~, *J£EY=l~d:, fJu.:t 

15 ~~t < i) *J£EY'JO)vt7°7-maw~*t=~d:*J£EY'J0) 1J ti/ r«7°7 rt:M99mf*c, 

ttz~r1XsJ:~~ftvt7°7-maw~*td~J£EY'J0) 1J ti/ r«7°7 re:~~'EIB"Jr:&:Jt\ 

~ii", gMfLf*t:*a'EIGtd~~ftvt7°7-maw~*t=vd:*J£EY=lO) 1J fJ/ r«7°7 rO)iiJ'El 

~m1JJE9 0:::. c ~W~c9 0ttz~?1X9=10)*J£EY'JO) vt7°7-maW~*t=vd:*J£EY'JO) 1J ti/ 

r«7°7 rO)J'.Efirt, 

20 o i) :r~~r1Xctfl.f*J:.t:::f~ftGt=:Lis:J£EY'JO)O) vt7°7-maw~*t=vd:*J£EY'JO) 1J 71/ r 

«7°7 rt:j:199mf*sJ:~~ft~nt=*J£EY=lO) vt7°7-maw~*t=vd:*J£EY'JO) 'J ti 

/ r«7°7 r i:J:190mf*c ~1PJIF.fct50 tt )~d:~~B"Jl:&:Jt\~ii"t=O)~, ::f~ft:tEJ.f*J:.O)~~ 

RIJO)~!it1~m1JJE90:::.e:~w~e:90:r~~r1X9=10)*J£EY'JO)vt7°?7-maw~*t=~d:*J£EY=l 

0) iJ ti/ r«7°7 rO)J'.E.mrt~:t~f~99o 

25 J:.~2 Oi) r:sv)-c~d:, -1JO)mf*n'l*J£EY'JO)vt7°7-maw~*t=vd:*J£EY'J0) 1J:JJ/ 

r«7°7 rO)N)iffiiB=~~g,-z~90m:f*c-, ftl!1JO)mf*n'l*J£EY'JO) vt7°7-maw~*t=vd::Lis: 
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Jef!J':IO) iJ 71/ r.l'\.7°7 rO)Ciliffiff~(:&:Jit.\ 9 .Qmf*-rc!5.Q ~ cn\ff* Gv'lo 

*Jef!flO)vt7°5-msw~*t-=J~Jef!flO) 'J 71:,,,, r.l'\.7°7 r(:)t-J-9.Q.:CJ 7 o-7-Jvm 

1* <~T, *Jef!flO)=E:J 7o-7-Jvmi*cffl\9.Q±~~n\cl5.Q) :a::fflv'1-C*Jef!flO)vt7°5-

msw~*td~Jef!flO) IJ 71:,,,, r ""7°7 r 0)1Jl.1Jfi::a::frtJ:?t. Q (in>, r~@~(:J:: .Q~te :a:: 

5 fitJ:'5 ~ c :t-r~ Go ~hGO)§S"J(:~'i, mf*7tttO):tO):a::fflv'1-C:tJ:: <, *t.::, m1*7t 

-=fO)F (ab') 
2

, Fa b', c!5.Qv'l~d:F a b@7t:a::fflv'1-C:tJ::v'lo *Jef!J':IO)vt7°5-1iB 

•~*td~Jef!fl0) 1J 71:,,,, r.l'\.7°7 r(:M9.Qmf*:a::fflv'l.Q1Jl.1Jfi:rt~i, !flf(:fljlJ~N~h.QJ'(~ 

:tO)-r~'itJ: <, ~1J~~9=JO)tJLJJ¥:.m <ffeiJ?t.~t, vt7°5-msw•*td~Jef!fl0) iJ 71:,,,, r 

~7°7 n (::MJit\Gt.::mf*, tJLJJ¥::t G < ~im:1*-tJLJJ¥:fi~f*O)fi:a::1t¥8"J*td'i!t&.JFJil8"J=F~ 

1 0 (: J:: "J ~tl:i G, ~h :a:: 9fiO)tfLJJ¥: :a::J3ts~~r~:a:: ffl v 'I-Cf~~ LJd~~B:HiFJRJ:: "J ~tl19 .Q1Jl,lj 

fi:rt-rc!5h~i, v'ITh0)1Jl.1Jfi:rt:a::fflv'l-C:tJ::v'lo -Wtl?t.fi, ;t.70;1. t-- iJ-, ~rt, 1 .b.J 

;1. r- u 'Y7rtsJ::V-'-tr/ r1 'Y7ttn\ffi1(:fflv'1Gh.Qn\, ~Ii'., !flf!l·liO),¢.('C', 1~9.Q 

-lf/ r1 'Y7tt:a::fflv'1.QO)iQ\!f~H:ff* Gv'lo 

~~!fo/JW:a::fflv'1.Q1Jl,ljfi:rt(:fflv'1G;h.Q~~glj(:: G-Cfd:, -Wtl?t.~i, 1i)(M•lilPJfilJC*, M*, 

15 fil7'C!fo/JW, Je7'C!fo/JWtJ:cn\fflv'1Gh.Qo 1i)(M·lilPJ1ftlc*cG-c~~:t -Wtl?t.~i, (125 I) , (1 

31 I) , (3 HJ , (14 C) tJ:cn\fflv'IGh.Qo J:~2M*cG-C~'i, :tcfi:-r!:t¥!·110)::k~fJ: 

:tO)n\ff*G<, -Wtl.~Ji, f3-7177t--~5·-;:, f3-:'.'.i'Jv::i~5·-;:, 7Jv:tJ 1J7::tA7 

75-t', 1\-~;:t-~5·-;:, iJ /::tlitllw.K*M*tJ:cn\fflv'IGh.Qo fil7'C!fo/JWC::G-c~~t 

-Wtl?t.fi, 7 Jv~v;A,:tJ 2 :,,,,, 7 Jv~v'Yt/1 'J7~~7;t.- t--tJ:cn\fflv'IGh.Qo Je7'C!fo/J 

20 WcG-c~i, -Wtl?t.~i, Jv2J-Jk Jv2J-Jv~~f*, Jv~7I.IJ/, Jv~-7=./tJ:cn\ffl 

v'IGh.Qo ~ G(:, mf*c!5.Qv'l~d:tfLJJ¥:c~~JcO)*a~~:t::~7/-7t::~/*:a::fflv'l.Q ~ 

c:t'C'~.Qo 

tJLJJ¥:c!5.Qv'l~'imf*O)~m1t~:~-::i-c~'i, !fo/JJ][~~:a::fflv'l-C:tJ:: <, *t-=5m~, msWc!5.Q 

v'l~d:M*~:a::~m1t, l!!!lfi:1t9.QO)~:fflv'1 Gh.Q1t¥*5~:a::fflv'1.Q/Jrt-r:tJ::v'lo :lli.f*c G 

25 -c~i, ffeiJ?t.~t, 77Jo-;A,, 7::t-A t--7/, tJvo-;A,tJ:cO)~m·tt?Ml~, lf- 1J;A,7v/ 

, lf-'J77 IJJv72 P-, ~ 1J :J/~O)~JVGWn\j, c!5.Qv'l~'i7J7;A,~n\fflv'1Gh.Qo 
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-lj-/ ~1' 'Y7rti:sv\-cli7Fm1tLJ.:.;21s:.9£8AO)::cJ 1_; o-7-JV!nf*i:t!~i~~&fit~-tt c 

1 ~JXfit) , ~ G i:~~ft L1.:.;21s:J£~0)::C JI_; o-7 Jvmi*~JXfit\~it ( 2 ~JXfit) t.:.O)tJ 

, :7Fm1ttflf*J:0)~~1JO)¥!'li~?Jl,1JJE9 0 ~ c::1:J: ~ *~~i~i=f=l0)*.9£~0) J/t7°?7-ma~ 

_m*tddJ.$:9£~0) 1) tJ/ ~-"\.7°7 ~ ~/E_m9 0 ~ C.t/~-ct!i 0o 1 ~JXfit\C. 2 ~JXJ;t\~'j:~O))I[~ 

5 rfi:frtJ:-:i-CD, *t.:., !PJ~i:frtJ:-:i-CDd:v\G~Fl'li~9'G G-CfrtJ:-:J-CDd:v\o ~~{f::giJ 

sJ:lf::fmftO)::tJ°it~'iWJpcO)-f-tLG i:~ G0 ~ cil·cfi 00 

*t.:., -lj-/ ~1' 'Y7rt1:J:0*.~?Jt1J!Erti:st-\-C, l!!!l:f§fflm1*c1S0v\~'i~~m1*i:fflv\ 

Gn0m1*~'i£,9'G D 1 fi~-rcis0£,~~'itJ: <, rJl1J1E~~~rP1J:~-tt0~0)EJ~c 2 fl~~ 

J:O)mf*O)~'§l!fo/J~ffl v \-CD d: v )0 

lo ;21s:.9£8J30)-lj-/ ~1' 'Y7rt1:J:0 J/t7°?7-ma~~*t-=~'i21s:J£~0)'J tJ:;.,, ~-"\.7°7 ~O)?JtiJ 

!Erti:st-\-c~'i, 1 ~&JJtc. 2 ~&fiti:fflv\ GtL0;21s:J£~0)::C J 1_; o-7-Jvmi*~'il/t7°?7 

-ma~~0)*6'§190$1ftn\:f§~tJ:0m1*7J~tif* G < fflv\Gh0o t!PtJ, 1 ~JXJJtsJ:V:2 

~JXJJti:fflt-\ Gn0m:1*~'i, -wu;z~t, 2 :J;:JXJJtcfflt-) Gn0mf*n\, J/t7°?7-ma~~O) 

Cj'ij'fil$~~~~90±~'§1, 1 :J;:JXJ;t\cfflv\ Gh0m1*~'i, tff* G < ~d:Cfijfilfi~M, -WU.:Z~J:Nfijfil 

15 g:~~~~~90mf*i6\fflv\ Gh0o 

;21s:J£8AO)J/t7°?7-ma~~*td'i;21s:J£~0)lJ fJ/ ~""7°7~i=~t90::c;1_; o-7-Jvm 

f*~-!j-/ ~1' 'Y7i!MO)?Jl1J/E~7-.7b, -WU.:Z~t, tt'§Jrt, 1' b/ j, 1' 1) 'Y7itc!S0v\~'j:* 

7 o ;J, r. 1J-tJ:C:i:fflv\0 ~ C.n\cfi 00 tt'§Jrtc~'i, *~~i~i=f:lO)tfillj{c~~tfillj{C.~mi* 

i:~tG-Ctt'§J~i:JXJ;t~itt.:.O)tJ, *JXJ;t\O)~~tfillj{C. (F) C.mi*C.*6'§1 Gt.:.~~tfillj{ (B 

20 ) C. ~Jtl(IG (B /F Jtlfl) , B, F v \T;hi6\0)~~-~?Jl1J/EG, t~~i~i=f:lO)tfillj{_m~/E_m 

900 ;21s:JXJJtrti:~'i, mi*C. G-cPJmitimi*~fflv\, B/F7:tit1~~ 1J .:r.7J//'.11J ::i-Jv 

, rrrnc.m:1*1:~t90~2m:1*tJ:c~mt-\0z~:fmt, sJ:V:, ~ 1 mf*C. G-cl!!!l:f§ftmf*~m 

v\0n\, cis0v\~'i, ~ 1 m1*~'iPTm'tiO)DO)~fflv\~2m1*C. G-cl!!!l:f§ftm1*~fflv\01!!!1:f§ 

ftrtC.iJ\fflv) Gh0o 

25 1' L.J j, r. u 'Y 7rtc~'i, *~~i~i=f:lO)tfillj{cl!!!l:f§fttfillj{C.~-!E_m0)~~1tm:1*i:~tG-c 

tt'§JJXJJt~-tttd~l!!!l:f§C.i~:f§~n"itl90n\, cis0v\~'i, t!~i~i=f:lO)tfillj{cMJ_mO)~~ftm 
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1*c~&Jt\~it, :bzl::~t§1~M~1JD.:t*JXJt\0)~~1~m1*~~tEH:~Ja-El~itt;:vrYf:), ~t§ 

cr~t§~7t!W9Go :,,XI::, v:i9';h7'.J\O)t§O)~~m~1Jl1JJE:lAE(~z~t:pO)tfLJ*:i;~5Em9Go 

*.t;:, :z-70;.. r- iJ-'"C'~d:, 7Jvl*Jcl6Gv:i~J:~r~i:f:l'"C'Mm1*JXJt\O)*a:lilt 1:C:t;:/F~'ti 

O)i'tll1Mo/JO)m~1Jl1JJE9 Go :fBl~r~i:f:lO)tfLJ*mn!fi7'.JYc'cl6 o, :J.i':i:O)t;t~it&JG7'.7\1~G:htJ:v :i±$J 

5 ilt::ti v-.Jf-O)'lf{EL~f1Jffl9G v-.Jf-:Z-70/.. f. 1J-tJ:c7'.J!tifJit::fflv:iG:hGo 

;:n G@I,q 0)~~$B"J1Jl1JJE:rt~*J£BJ:10)1~1JJE1Jrt1::Jiffl9G1::cl6t;: J -nJ:, t-f7J1J0)5Rf4., 

tlf'F~0)~~5E~d:£\~ c ~ ntJ: v :io ~n-tnO)J5rt1::.s ~t GJffi~0)5Rf4., tlf'Frt1:: ~~O)Jffi 

~O)trvf-rB"J§CJ.l~JJo.:t -c*J£8J:IO) vt7° 5-ma1tr~*.t;:~~J£8J:IO) iJ 7f / r ~ 7°7- r 0)1Jl1J 

f'.i:7~~;tt4~9n~£J:v:io ;:;hGO)~B"JtJ:tr1*r=F$~0)~*HJt::'Jv:i-c~d:, ;r,~m, JJX;•tJ:c~~ 

10 ~9G;:cf?\C'~G ({f~;t~£, .AIT U 17~::t1' b/7,:;t1'J (Wj~~:f±, BBfD4 91'F 

§£fr) ' AIT n rm:;~::t1' b/7'Yt1'J (Wj~~:f±, BBfD 5 41f:§£fr) ' :OJl1%:¥3G 

~ 1M*:5£~1Jl1JJE:rtJ (~~·l)jt, BBfD 5 31f:§£fr) ' :OJll%:¥3G~i 1M*:5£~1JllJ'.JErtJ ( 

m 2 JlID (~$.l)jt, BBfD 5 71f:§£fr) ' :OJll%:¥3G~i 1M*~~1Jl1J'.JErtJ cm 3Jlru (~ 

$.l)jt, BBfD 6 21f:§£fr) , I/.. 'J 'Y 7> 1' / · .I./ ~-t: J ~- (Met hods in ENZYMOLOGY 

15 ) J Vol. 70Clmmunochemical Techniques(Part A)), IPJ• Vol. 73Clmmunochemical 

Techniques(Part B)), IPJ• Vol. 74Clmmunochemical Techniques(Part C)), IPJ• Vol. 

84Clmmunochemical Techniques (Part D:Selected Immunoassays)) , IP] • Vol. 

92Clmmunochemical Techniques(Part E:Monoclonal Antibodies and General Immunoassay 

Methods)), IPJ• Vol. 121 (Immunochemical Techniques(Part I:Hybridoma Technology and 

20 Monoclonal Antibodies)) (JJ.J:, 7tl-T2 -y:77°v7-:f±§£fr)tJ:c~~J o 

JJ.J:O)J:: -s r::, *§£8J:IO)mf*~fflv:iG;: ct::J:-:J-C, *§£8J:IO) vt7°Y'-ma1tr~*.tdd: 

*§£8J:IO) iJ jj / r ~ 7°7- r ~~li.& < 5Em 9 G;: c?'.J!C'~ Go 

~Gr::, *J£8J:IO)mf*~fflv:i-c, 1:1*1*J'"C'O)*J£8J:IO) vt7°Y'-ma•~*-tdd:*§£BJ:10) 

1J jj/ r~7°=f- r~5E:i:9G;: cl::J::-:J-C, *§£8J:IO) vt7°Y'-1:IIB1trO)f!~g::f:@:l::~J&;9 

25 G~~,l/tl,O)~l!ff~9G;:c7'.J\C'~Go 

*.t;:, *§£BJ:10)*§£BJ:10) vt7°Y'-ma1tr~*.t;:~d:*§£BJ:10) iJ ti/ r~7°7- rl::Y.-t9Gm 
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f*~d:, m~~*~tJ:cO)~~f*i:j:ll:fftt9o*J£~0) J,rlz7°?1-ma~~*t=~d:*J£~0) 1) 

jJ/ r~7°T r~!f.f~l3".Jl:~lli9ot=CX)l:~ffl9o ;::_ c'.::n\'"C'2" oo *t=, *J£~0) vt7°?1 

-ma~~*td~J£~0) 1J ti/ r~7°7 r~*~~9ot=CX'Jl:U9ovt1*7J7LO)f't::~t 

*~~~0)13-5J-TI!fii:pO)*J£~0) vt7°?1-ma~~O)~lli, *~~f.Hlij?ll*H::B~t o*J£~0) vt 

5 7°7-ma~~*t=~d:*J£~0) iJ ti/ r~7°7 rO)*tlJ0)5J-:fJTtJ:cO)t=CX)l:~m9o;:: en\ 

'"C'2° Go 

cs) *J£~0)vt7°?1-ma~~*t=~d:*J£~0) 1J ti/ r~7°7 r1::9:t9ovt1*1:~oi:p 

;f o 

*J£~0)vt7°?1-ma~~*t=~d:*J£~0) 1J ti/ r~7°7 r1::9:t9omf*n\, .-t-ttG v 

io t7°?1-ma~~*tdd:~~1J ti/ r~7°7 r1::9:t9oi:j:l;fo¥!t1c~d:, iw~, ~~vt7°?1-m 

a~~*t=~J:~IJ iJ/ r~7°7 r0)~49o~~i7-Jvfiiii~ll~~::t:¥!'t11t9o¥!tl:~J@:~9 

Oo UE-:J'"C ~~tf[f*iQ\i:j:l;fOffi't1~1'f9o:l:$}'@1~d:, ~~vt7°7-ma~~*tdd:~~ 1J ti/ r~ 

7°7 r0)~49o~'.7"7-Jv1iiii, ¥u.~J£, ~~vt7°7-ma~~fr9oif.IHJmWUlf{¥!'ti CfJiJ;t 

Ii, 77::\=-r/~, 7t7Jv:JIJ /., if.IH/ml*JC a z+., if.IH/ml*Jc AMP1=.IJX:, if.IH 

15 ijfill*J c GM p j::JJX:, -1 J ~ r--Jv 1) /M£11=., if.IHMW:f:~'z:~t!J, if.IHJml*Jma~O) 1) /M{t, 

c - to s 0)1!'tift, pHO)ftfftJ:c~1.fi~Jl9o¥!'1'1*t=ld:trnmiJ9o¥!'t1tJ:c) ~::t:¥!'t11t 

9o:::. C.n\'"C'2-oo ttt-:J -c, ~~vt7°?1-mEl~*t=ld:~~ 1J ti/ r~7°7 rO))J~JlJJ£~tJ:c 

1:~it;19o~~,O).:Y~:B~V:/*t=~d:f&~l:mv)o:::. cn\'"C'2" oo 

C9)*J£~0)vt/7-ma~~~-r9oDNA~1'f9otJJ~O)*~ 

20 *J£~0)DNA~fflv)-c, *J£~0)vt7°7-ma~~~J£~9o t--7/"A:/x.::.",!1_;t11 

~~f't::~9o::.c'.::n\'"C'2-oo t!J~c'.::GT~d:, om¥Lt!J~ Cfu}U;f, 7'Y }--, --Zr'J'A, r)-lj-;:t:, 

t.'Y:/, --y-7, 0~, -t-~, -1 ;<, -lj-JvtJ:c) tJ:cn\*~·:fnon\, !f.fl:, --zr'J"A, r'J-ij-:¥tJ: 

cn\ff~'"C'~oo 

*J£~0)D N A~M~t!J~t:~~~itol:~t=-:J T~d:, ~~D N A~t!J~if.!Hij?l'"C'J£~~it:> 

25 o 7°0.:c-?1-0)--rrmr:*a'@IGt=J:l:fiff-~ /"A t--7? r- c G -cmv)oO)n\----G'.t:~f1J-r~o 

0 fu;tli, r)-ij-::¥ffi*O)*J£~0)D N A~~~~ito:l:$}'@1, ::.ttc'.::ifl3Fiil't1n\~l;)t!J~ffi*O) 
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*~BAO)D NA :a:JJJ!Jo/J*1HR?lC'~~~tt'3 G~f.i7°tH'.::-?7-0)~imi:*5ft Lf,:jl:fu:J /A 

t-- 7 ::7 t--:a:, fJU5U~t r:7-if::¥~;mg~"' -Z-1::70-1/:/.I.::7~3 /9 G::. (:: i:J: J l*~~O) 

vt7°?7-ma~~:a:~ii::1:.9GD N A~~JJJ!Jo/J:a:f'FteC'~ Go ::_0)7°0.:C-?7-C: L, T~d: 

, ffu;{J;L r:'.7-1 Jv'AEl:i*7°0.:c-?7-, }-5 07-::<t-:t-1 /~O).::r. i::~ Y'AtJ:~~7°0.:c-?7 

5 -b~ G-5 Gil·, lff* G < ~d:Jl&IC'*•1¥Ji:~~9GNG FilffrT-7°0.:C-?7-~.:C./ 7-

i51:ffrT700.:C-?7-tJ:ciO\fflv :i GhGo 

~;mg~*11JR?lf~j)!:~i:.B~t G*9£~0)D N AO)~~~d:, :;t~J}J!Jo/JO)Hi**1HR?l.BJ:U1**11JR?l0):@: 

Ti:#1£9GJ: '3 i:litf*~hGo DN A~~~O)f'FtJjJ}J!jo/JO)§Ji**1HR?li:.Bv:iT*~~O) vt 

7° ?7-ma~~ntf¥1£9 G::. e: ~·~t f'FteJJJ!Jo/JO)rI*n\:@:T-:C-O)Hr**1HR?l&v:1**1HR?lO):@:T 1: 

i o *~~O) vt7° ?7-ma~~:a:1f9 G:::. e: :a::i:1*9 Go ilfiff~~~tmtt -:it~::. O)fiO)Jh!lo/JO) 

rI*~d:-:C-0)§~*11JR?l.BJ:U1**11JR?lO):@:Ti:*~~O)v-lz7°?7-mEl~~:a:1f9Go 

*~~O)D N A~~j}J!Jo/J~d:, '.)(~i:J: 1Jilfu:a::tcAE:i:1*ffl9G::. e::a:w~:gL, l, ~~D N 

Af*:ff;JJ!jo/J(:: L, TJffi~O)~jJ1f™ijfciiiJ~mf~~1-T'3 ::.cn\C'~ Go ~GI:, §!¥JD N A:a:f* 

1f9 GJliltJ!O)Jh!jo/]:a:'.)(~9 G::. (:: i:J: IJ' ~Ailfiff~t§FPJ~@,f*O)fffij:/Ji:M'-:Ji:f\.:C'if-1 =f 

15 - t--JJJ!Jo/J :a: If)(f~ L,' ::. O)JHttJ!O)Jj]!jo/] ~3(~9 G :::. (:: i:J: I) 9 «T O)rf*n\~~D NA :a:1f9 G 

J: '3 i:~m14*f~9 G::. C:n\C'~ Go 

*~~O)D N An\li~~nt.=JJJ!lo/J~J:, *~~O) vt7°?7-ma~~n\~~~~ttGn--ctt:i 

GO)C', *J£~0)vt7°?7-ma~~1::;t19G7:J=7- l--*tdd:Y/?7:f=7- f--O)'A::7 1J­

=/~fflO)JJJ!Jo/J~ce:G--c:ffm-c~Go 

20 *~~O)DNA~~;JJ!Jo/J:a:,t~~O)k~0)*11Jij?l~C:GT~ffl9G::.cbC'~Go~~ 

~i, *9£~0)D N A~~-Zr:'.7 'AO)t~i:f:tO)D NA b G < ~d:RN A~00Jf€5t:tJT9GiO\ ~Gv:i 
~d:ilfui:J: 1J 9£~ ~ nt-=*9£~0) vt 7° ?7-ma~ntf¥1£9Gt~~5t:tJT9G::.e:1:J: 1J 

, *~~O) vt7°?7-ma~~i:-:Jtt :i--c5J-:tJT9 G::. cn\C'~ Go *9£~0) vt7°?7-ma~ 

~~1f9 Gt~0)*1flf1?l :a:~~*~~t.t'iil\ii:J: 1J tif~ G, ::.n G :a:~m G --c, ffu~1t, ij&f~ 

2 5 5KW3t~El:i*O)J: '3 tJ:-fiRl:tif~~~ltJ:t~n> G 0)*11JijPIO)t!~~~liM'i:9 G::. C:n\C'~ Go * 

t.=, -:C-0)*11Jf1?l:a:fflv :iG::. ci:J: IJ, fJiJ~ii, ~WfillO)t!~~:a:~~GJ: '3 tJ:~~O)~tR b liJ 
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~~-r&>9o *.t~, ~JelJi1'ilH~~ni&>tH~t ~=-n\G, 2is:JE~O)vt7°?1-ma~~~-~ 

~99'C..cti11J~~-r&>9o 

*~*Hl~:BJ:lj~rnH::Bv\'·c U~7 2 Jf:ttJ:C:~~i%-r£br~99~, I UP AC-

5 ffl~f}~:.£·::5< tJO)l:'&> l'J, ~O)f7tl~ r~299o *.t~7 2 Jr:t~:~G)'(ftF!'Mif*ni&> l'J1~9 

~~d:, ~~=~7I"l.JJ:~ttHd:L1*~7f"9tiO)c99o 

10 

15 

20 

25 

DNA 

cDNA 

A 

T 

G 

c 

RNA 

mRNA 

dATP 

dTTP 

dGTP 

dCTP 

ATP 

EDTA 

: 7::t;t-~ 1J ~~r:t 

: ttltma97::t;t-~ 1J ~~M 

.::i:..~ .... 
: .J :::. ./ 

: .J..-yt/V-v- 1J~~M 

: 7::t;t-~77 J ~/- 1J /M 

: 7::t;t-~72 V/.::::. 1J /f:t 

: T::t;t-~?"7} ~/.:::.I) /f:t 

: 7::t;t-~~7-V/.::::.tJ /f:t 

: 77 /~/.::::. 1J /f:t 

: .:r.7-v /:/7 2 /[9Wff:t 

SDS : r-T~Jv~j-j--.l)r)L>, 

G 1 y : !itJ~/ 

Ala :77=./ 

Va 1 : J\IJ / 

Leu : tJ-1~/ 
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Ser : ti)/ 

Thr :"Av~=/ 

Cys :~'A71/ 

Met :J-7~=/ 

Glu : ?"Jv?7 2 /M 

Asp : 77--1\7:¥/M 

Lys : !Jy/ 

Ar g : 7Jv=¥.=./ 

His :t.'A7Y/ 

Phe : 7:r..=.Jv77.=./ 

Tyr :70~/ 

Trp : 1' 1) 7°1' 7 7 / 

Pro : 7001) / 

Asn : 7'A/\7;f/ 

Gln : ?"Jv?7 2 / 

pGlu : t: o ?" Jv?7 2 /M 

Me : J-7Jv£ 

Et : x7Jv£ 

Bu : ~7Jv£ 

Ph : 7:r..=.Jv£ 

TC : 77',/IJ y/- 4 (R) -nJv*:i=--it2 ~£ 

*.t:::., *BJH':IB~9='-C~ffl~tlGti1~£, f*~£-BJ:U\~lt~:a: ~~20)~2~-C*~2 

9Go 

Tos : v-1'JvX/'AJv7:t.=.Jv 

CHO 



5 

10 

15 
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Cl 2 Bz l 

Born 

z 

Cl-Z 

Br-Z 

Boe 

73 

: 2, 6-y:7tJtJ/\(/yJ).; 

: «/yJv:;t:i=-~!-7-Jv 

: «/yJv:;t:i=-~:hJv*::.Jv 

: 2 -7 a a«/yJv:;t:i=-~:hJv*::.Jv 

: 2 -'f'a.::c«/y Jv:;t:i=-~h Jv*::.Jv 

: t -:it--:1=-~:hJv*::.Jv 

D NP : y:: }-- tJ 7.:r.J-Jv 

Tr t : r-1J7;1.; 

Bum 

Fmoc 

HOBt 

HOOBt 

: t - 7+ f--:1=-~ /-7 Jv 

: N- 9-7Jv:;tv::.Jvl- t--:1=-~:hJv*::.Jv 

: 1 - e: r a:i=-~«/;( r- iJ Y\/-Jv 

:3,4-Yl:::ra-3-t::ra:i=-~-4-:;t:i=-~-

i. 2, 3 -«/\/]-- iJ 7Y/ 

PCT/JP99/05905 

HONB 

DCC 

BHA 

MeBzl 

: 1-e: ra:i=-~-5-J Jv*Jv*-/-2. 3-y:JJJV*:i=-~-12. r 

: N, N' -y~7a"'-:i=-~Jv:hJv*Y-12. r 
: «/'Yl::: r 1JJvY2./ 

: 4- J-7-Jv«/yJv 

OcHe x : ~7tJ"'-:i=-~JvX7-:rJv 

NMP : N-1-7-Jvt'.'.tJ 1) r/ 
20 T FA : 1' IJ 7 Jv:;taM:® 

:2$:im*1!l:t:O)re'.71J~O)re'.71J:i:i%~d:, .1;rfO)re'.71J~~9o 

Cre'.71J:i:i% : 1 J 

:2$:~im0)7 'Y f-.ij~~Ja1illfi~El3**JTm.GmE~:ntt~1~ vt7°?7-ms~ r OT 7 T 1 7 5 0) 

7 2. J®re'.71J~~9o 

2 5 Cre'.71J:i:i% : 2 J 

re'.71J:i:i%: i -c~v~n9 Y 2. J®re'.7u~~9*~im0)7 '/ t--w~~JaJill$El3**Rm.Gm 
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8W#1~vt75-maWrOT7Tl75~~-r99cDNA0)~£~~~~9o 

(~~J*i5: 3] 

2$:~~0)7'Y f-ij~~}aJill.g~83**JTn?.GmaW#1~vt7°5-maW r OT 7T1 7 5 ~ 

~- r99 c DNA~7D-:::/'.i99tc.ll6~:{tfflL,fc.7°7-1?- l 0)~£~:Jlj~~9o 

5 (~~J*i5 : 4 J 

2$:~~0)7'.Y f-§~~JaJill.g~rn**JTn?.GmaW#1~vt7°5-maW r OT 7T1 7 5 ~ 

~- r9 9 c DNA ~7 o-:::/ '.19 9tc.ll6 ~: ftffl l.fc. 7° 7-1 ?- 2 0)~£~:JIJ~~9o 

(~~J*i5: 5] 

*~~O)l:: r-n~83**JTn?.GmaW#1~vt7°5-maWhOT7T 1 7 50)72/M~ 

10 ~J~~9o 

(~~J*i5: 6] 

~~J*i5 : 5 c<~:b ~ n9 7 2 J M~:JIJ~fil 92$:~~0) e: r-n~rn**Hm cma•#1~~ 
vt7°5-maWhOT 7T1 7 5 ~~- r99 c DNAO)~£~:JIJ~~9o 

(~~J*i5: 7] 

15 *~~O)l:: r-n~rn**Hmcma•#1~vt7°5-ma•hoT 7 Ti 7 5 ~~- r99 

c DNA ~7 o-:::/ '.19 9 tc.llO ~: ftffl G tc. 7°D-:f0)~£~:JIJ~~9 o 

(~:JIJ*i5 : 8 J 

*~~O)l:: r-n~rn**HmcmaW#1~~vt7°5-ma•hoT 7 Ti 7 5 ~~- r99 

c DNA ~7 o-:::/ '.19 9 t:::.llO ~: ftffl G tc. 7° 7-1 ?- 1 0)~£~~J~~9 o 

20 (~~J*i5: 9 J 

*~~O)l::J--~rn**Hmcma•#1~vt75-ma•hoT7Tl75~~-r99 

c DNA ~7 o-:::/ '.19 9t:::.ll6 ~: ftffl Gt:::. 7°7-1-Z- 2 0)~£~~J~~9 o 

(~~J*i5 : 1 0 J 

~1i't!iWtl 3 ~:~E*X;O) PEPTIDE(l-54) 0)7 2 JM~:JIJ~~9o 

25 (~~J*i5: 1 1 J 

UfJtl 3 ~:~c*X;O) PEPTIDE(40-54) 0)7 2 JM~:JIJ~~9a 
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(~'.711$-f% : 1 2 J 

~1.Tt!iWtl 3 l:~E~O) PEPTIDE (45-54) 0)7 2. JM~'.7Il~:tr'9o 

(~'.711$i% : 1 3 J 

~lftiiWtl 3 i:ic~O) PEPTIDE ( 46-54) 0) 7 2. J M~'.711 ~:tr'9 o 

5 (~~lj$-f%: 1 4) 

~f7tl 3 i:ic~O) PEPTIDE (47-54) 0)7 2. JM~'.7Il~:tr'9o 

PCT/JP99/05905 

(~'.711$i% : 1 5 J 

~~$-f%:10r.:~~hQ72.JM~~~~-r9QDNAO)~£~~~:tr'9o 

(~'.711$-f% : 1 6 J 

10 ~'.711$-f%: 1 1r.:~~hQ7 2. JMre~IJ~~- r9QD N AO)Ure'.7Il~:tr'9o 

(~~lj$-f% : 1 7 J 

~~$~:12r.:~~hQ72.JMre~~~-r9QDNAO)~£re~~:tr'9o 

cre'.711$~ : i s J 

re'.711$~ : i 3 r.:~ ~ nQ 7 2. ; Mre'.711~ ~ - r9 Q DNA 0)~£re~IJ~:tr'9 o 

15 cre~'l*~ : i g J 

re'.711$~: 14r.:~~hQ72. JM~2~1J~~- r9QDNA0)~£~2~'1~7l'9o 

cre~H*~ : 2 o J 

~f7tl 3 i:ic~O)K i s s-1Ji:!tm0)72. JMre~IJ~:tr'9o 

(~'.711$~ : 2 1 J 

20 ~:1ftfif7tl 3 i:ic~O) PEPTIDE (48-54) 0)7 2. JM~~,l~:tr'9o 

Cre'.711$~ : 2 2 J 

~'.711$~: 2 1 r.:~~hQ72. JM~~lj~~- r9QDNA0)~£~'.711~7l'9o 

f~0)~1ft§{JiJ 1 r.:i~Ght.:J~lj!t~ftt!:f*X~.:r. 'J l::.7 ~ ') (Escherichia coli) DH 1 0 B 

/ pAK- r OT 1 7 5 ~d:, 5¥1* 1 Oif: 1 0 Fl 2 1 BnlGJm~Ji:~~I~trvf1!ilt1:.tr1I~I 

25 ~tr~r~1T (NI BH) 1:~~$~F ERM BP- 6 5 5 3 (: G'"C 5¥1* 1Oij=:1 0 J=l l 

BnlGMffii!A·J£~1T (I FO) 1:~~$~I FO 16 2 0 9C:G-C~R~h-Cv':IQ 
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0 

1~0Y~1ifilfj1J2C'1~i:Jht.:.%~~~1*I~x.1J 1:::.7 ::iiJ (Escherichia coli) DH 1 0 

B/ p CMV- h OT 1 7 5 ~d:, ~~ 1 l 1F 2 ~ 1 7 B7'.r~i:JJfilfJjii:*~I*lt'fif'11l1G1:frJI~ 

I*lt'fif'1~7f (NIBH) t:::~~:i:ftFERM BP-6648C.GT, ~~l 11f:2~9 

5 BiJ•i:J~trnrtA. 9fM~~JT (I FO) t=~~:i:ft I FO 1 6 2 5 8 c. GT~~~n-cv~.g 
0 

~MiifJU 

JJ-ri=~1ifilfju:a::~ G -c, *J£~:a::J: ti ~*1Hr=m~9 .QiJ~, ::.ni; ~d:*J£~0)~1HJ:a::~.&AE:9 

10 .Q:tO)C'~d:tJ:v)o tJ:.B, *H~~:a::fflv)TO)Jl{~-=f:t~Htrt~d:, -tv:t-.::r.7- · ::70-=/::1' ( 

Molecular cloning) t:=Bclt~hTv).Q::t:Jrti:::tt-:::it.:.o 

~1ifil{ju 1 7'Y ~ij~~P.!iJJ21$0)Gms~~1~~vt7°?7-ms~:a::::i- ~g-.g c DNA0)::7 

o-= ,/ ::1' C.:!i.£@C:J!JO)tk.:Ai:: 

15 7':; ~ij~~JtiJilltf~c DNA:a::MC. l_,,, 2@10)7°7-17-, 7°7-17-1 (@2~1J:i:ft: 3 

) .BJ:'LF7°71'7-2 (@C~IJ:i:ft: 4) :a::Jf!v)TPCR&Jit:a::fr-:::it.:.o ~~&Jitt:::s~t.Q&Jit 

i~O)*JIJJX:~d:J:B2 c D NAO) 1 0 fJO) 1 _m:a::~~C. G T{~ffl G, Adv an t age c D N 

A Polymerase Mix (CLONTECH1±) l/50m, 7°7-17-1 (@C~IJ 

:i:ft: 3) .BJ:'LF7°71'7-2 (@2~1J:i:ft: 4) :a:: ~0. 2 ,uM, dNTP s 2 0 0 ,uM 

20 , .BJ:V'M*i:::~{iO)l\'Y 7 y-:a::1Jo?t., 5 o .u 1 O)i~mC. Gt.:.o Pc R&Jit~d:, CD 9 4 °C 

· 2 5J\.O)f&, @ g 4 °c · 3 o tJ>, 7 2 °c · 2 LJJO)-iJ--1::7Jv:a::3 @t ® g 4 °c · 3 o tJ>, 6 

s 0c · 2 LJJO)-iJ--1::7Jv:a::3 @l @ g 4 °c · 3 o tJ>, 6 4 °c · 3 o tJ>, 6 s 0c 2 LJJO)-iJ--1 ::7 Jv 

:a:: 3 O@I**tl)gl,,, @ :id&f::: 6 8 °C · 8 fJO)f$~&Jit:a::fr-:Jt.:.o ~~p C R&Jitf&O)&Jitii:ttm 

:a::T A::7 o-=/::1':\=-'Y ~(I n v i t r o g e nf±) 0)911}Jf:=ttv)7°7 7- 2 ~«::7 ?7-p C 

25 R 2. 1 (Inv i tr o g e nf=f:)A..-iJ-7::7o-=/::1'Gt.:.o ::.n:a::*H~~DH 5 cd:=~A 

G, c D N A:a:::t-::J::7 o- /:a::?./!:::~ IJ /:a::B-tl'L B*f(±if±&9=1C'~tR Gtd&, @ll< 0)::7 
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O-/O)~:J'lj~mtJTLf.::*fi*, !tJTn1Gm8'.~j:~:f~vt7°Y'-ma•~:i- P99 c DNA 

~:JIJ (~:JIJ:m:~ : 2) ~:f~t.::o Z::. 0) c DNA J:: !J ~ ~ tlJ ~ tl9 7 2 J ®~:JIJ (~:JIJ:i:~ : 1 

) ~~1ft~~mGma•~1~vt77-ma•~roT7Tl75c~~G£o 

:zls:~~0)7'Y 1'JI12!1~Jtf1illit~EE*O)Gma•~~vt7°Y'-ma• r OT 7T1 7 5 ~:I 

5 -P9~cDNA (~:J!J*~= 2) i?~~7?o-=/if~nt.=7°77'2 ~pAK-rOT7 

T 1 7 5 ~, §f*i,.~O))Ji!l:Vt:v)*JI~lii (Escherichia coli) DH 1 OB l:~A.V·c % 

·~~1*: ::k)W}if (Escherichia coli) DH 1 0 B/ pAK- r OT 1 7 5 ~:f~t.::o 

~{Ju 2 l:::. J-.JI~EIHl:t~JTn1Gma•~1~~ vt7°Y'-ma•h OT 7 T 1 7 5 0) c D NAO) 

10 ?o-=/if c~£~~0)~~ 

c DNA0)'.70-=/if~'iGENE TRAPP ER (Li f e Tech no 1 o g i e 

sfil 0)911::1Jl:Vt:·:::»-C1i-:Jt.::o 7°0-7· (~:JIJ*~: 7) ~l:::>t.Y-/f~Gtdi, -:z!s:jJlH:G 

t.=l:::. 1'JI12!1cDNA7-17·71J- (:A-J\-:A'.71)7°1'cDNA7-17''71J-, Life Te 

ch no 1 o g i e s ID c!\-171J 7·-11:-~ 3 / G, 1~Gtlt.::-:z!s:jJ'Hl.fcr~7°7-1 ~ 

15 -1 (~:JIJ:i:~: s) ~Jtlv)T-=:zls:jJic Gt.=o Z::.O)J:lfiff~m5K.~U:t (x. v'.7 r-o~- v 

-~3 /i:!) l:J::!J*JI~ifDH 1 0 Bl:~A.Gtdi, 7/1:::'.~IJ /~:fr~tR7°v- J-.J:-c'~ 

~Gt.::%~~~1*~1~t.::o .I v'.7 1' o~-v-~ 3 /~'iE. c o 1 i Pu 1 s e r (B I 0 

RADt±) ~Jtjv)Tmff 1. 8 k V-c':fi-:Jt.::o 1~Gtlt.::%•~~1*~7°0-7·(~:J!J:i:~: 7) 

c7°7-1~-2 (~:JIJ*~: 9) ~t>~v)f_:::Io=-PCRl:J::-:::>T~tRG, %~~~1*: 

20 :*JI~if (Escherichia coli) DH 1 0 B/ p CMV- h OT 1 7 5 ~:f~t.::o Z::.O) c DN AJ:: 

!J~~t!J~tt972J®~:JIJ <~:JIJ*~: 5) ~~1ft9~JTmcma•~1~vt7°Y'-m 

B~~hOT 7T1 7 5 c~~Gt.::o :io=-P CR~'i, Advantage c DNA P 

0 1 yme r as e Mix (CLONTECH:t±) 1/5 Om, 7°0-7' (~:JIJ*~: 7 

) :BJ::lJ7°7-1~-2 (~:JIJ*~: 9) ~ ;f§-0. 2 tLM, dNTP s 2 0 0 tLM, DMS 

25 01/2 5:i::BJ::V\M~l:mf10)/\-y77-~1JD.:Z, 10IL1 O)ffcGt.::o PCR&Jit~'i 

, CD 9 4 °c · 1 OJtO):fi, ® 9 4 °c · 1 ot)J, 6 0°c · 1 ofy, 6 s 0c · 1 Jt0)~-17 Jv 
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~25§~VJ~GrrJ~o ~PCR&~~0&~£~~TA7o-=/ij~~~Cinvi 

t r o g e n:f±) 09l1::1Jl:t!Ev~7°7 7- 2 r«7 ?7-p CR 2. 1 (I n v i t r o g e n:f±) 

~;y'j'70-=/ijGt.:.o ;::tL~*~mDH 1 0 Bl::~A.G, c DNA~ti--:J7D-/~7 

/l:::".:/ 1J /~-2;-tl'L B~.:K:ttf:l:i!!t:fr--r~tRGtd&, @!.<07 D-/0re:J1j~:fm:JTGt.:.*a*, ~JT 

5 mcms~#1~~vt7°?7-ms~~:J- r9.Q c DNAre:Ju <re:JU*i%: 6) ~1~t.:.o 

;:0c DNAJ:: ti:J~~IH~:h.Q72 JMre:JIJ <re:JIJ*ry: 5 ~13fil.Q~JTmGmE3~#1~~ 

vt77-ms~~hOT175c~~G~o 

~{JU 3 r0T7Tl 75 (:;;j--77 /v-lz7°?7-) ~ffitl:.{~g.Q/'\.7°7 r07-7 IJ-=/ij 

1 o < 1 - 1) /'\.7°7 r-@Jpjt 

il1~7-?7«-7-J:l:Jl/H~:ht.:.:fJ/~~trnmlJil{~ (KiSS-1) £~t:fr <re:JU*i%: 2 

0) t:fr0~68*§ (Gly) "-'~121*§ (Phe) 05472JMJ'~~7'.r~Gpjt.Qre:JIJ 

<re:JIJ*i%: 1 0) lJ'I GtJ:.Q/'\. 7°7 r (.12,Cf' PEPTIDE (1-54) cffl\9) ~ifJ-T0::1Jrtl:J:: "'.)-@] 

pjt--r~Qo 

15 ~ GI::, YTl:~/'(g ::1Jrtl:J:: VJ' PEPI IDE (1-54) <re:JIJ*ry : 1 0) 0 C)i#fiff~)t/'\. 7°7 r 

PEPTIDE (40-54) <re:JIJ*ry : 1 1) ' PEPTIDE (45-54) <re:JU*i% : 1 2) ' PEPTIDE (46-

54) <re:JU*~ : 1 3) ' PEPTIDE (4 7-54) <re:JIJ*ry : 1 4) ' PEPTIDE (48-54) cre:JU* 

~: 2 1) ~-@JpjtGt.:.o 

CD PEPTIDE (40-54)0~ 

20 mlt&p- }.7Jv B HAtifngr (0. 77 m mole/g res in) ~/'\.7°7 r-@Jd ABI 430A 0&Jit~I: 

A.:tt Boe-strategy (NMP-HOB t) /'\. 7°7 r-@Jpjt::1Jrt--r Boe-Phe, Boe-Arg (Tos). Boe-Leu, 

Boe-Gly, Boe-Phe. Boe-Ser(Bzl), Boe-Asn. Boe-Trp(CHO), Boe-Asn. Boe-Tyr(Br-Z). 

Boe-Asn. Boe-Pro. Boe-Leu, Boe-Asp (OeHex). Boe-Lys (Cl-Z) ~Jll~H:~A. G §8"]0{*~/'\. 7° 

7 rtMn~~1~t.:.o ;:0fMngr 0. 12 g ~ p-7 v\!-Jv 1 ml, 1. 4-7~?7/:/7::t-Jv1. 2 ml c 

25 #1:~7J<9tfl?1<* 10 ml t:fr, 0°C 6 07tMGtd&, 9tfl?1<*~~il*G, J'~ii~~:; 

X7JvX--TJv~:IJO?l~~1ltilllGt.:.o ;:0~1: 5 0 %ID:M71<~:1JO?ltm/HG, /Fmtt~7t~ 
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~~, MlliH~:a::-t-7:H::71m~, 5 o %lfl:Mll<'"C'JEiJtGt;:t7 7T'Y lJ :A (itfiiib~) G-25 'h 7 

b. (2. o x 80 emH: 11 G, IPJm~-c-JiOO, ±B?t:a::m&'J<Jt!ffifz:~i G, 1315*71* 4 om g :a:: 

l~t=o ~:R:a=:LiChroprep (itfiiib~) RP-18:a=::7EiJtGtd:2!t§lJD-Zl--'h7b. (2.6 x 60 emH: 

f1~t 0. 1%TFA71< 200ml -c'?J'crt, 0. 1%TFA71< 300ml c 0. 1%TFAl3~33%7t r-:: r- 1) Jvll< 300ml 

5 :a::mv~tdJil~:ZJ~mlli:a::frv:., ±B7t:a::m&'J<.tt!ffifz:~iG§S"Jc9.Q-""7°7 r 4. 1 mg :a::1~ 

t;:o 

•:RJttJT~:J::.Q (M+H) + 1 8 6 9. 9 ([tlf{@: 1 9 6 9. 9) 

HPLC ~lli~rl3i 1 8 . 6 7t 

jJ 7b.~fll: 

10 'h7b. Wakosil 5C18T 4. 6 x lOOmm 

~: AWt-0. 1% TFA7J<, BWt-0. 1%TFA 13~7t }-::. r IJJv~fflv\ A/B: 95/5"-'45/55 

~ill**~rJJWt1\J@2mtH < 2 s 7t) 

a: 1. o ml I 7t 

Cg) PEPTIDE (45-54)0)~ 

15 rfJ~p-J-7JvBHAWR~ (0. 77 m mole/g resin) ~-""7°7 r~~ ABI 430A OJ&Jt~~: 

.A.tL Boe-strategy (NMP-HOBt)-"" 7°7 r ~JJX;:::tJi'!-c' Boe-Phe, Boe-Arg(Tos), Boe-Leu, 

Boe-G l y, Boe-Phe, Boe-Ser (Bz l), Boe-Asn, Boe-Trp (CHO), Boe-Asn, Boe-Tyr (Br-Z), ~JI!& 

~:~.AG §S"JOJ{;lf:Mi-""7°7 rWR~:a::1~t=o ::.OJWR~ o. 11 g :a::J:~@clPJfm~:ff)Hlf:Mi~~ G 

§S"Jc9.Q-""7°7 r 2. 2 mg :a::1~t=o 

2 0 •:RJttJT~:J:: .Q (M+H) + 1 3 0 2. 5 ([tlf {@: 1 3 0 2. 6) 

HPLC ~lli~rl3i 1 8 . 7 7t 

'h7b.~fll: 

'h 7 b. Wakos i l 5C18T 4. 6 x lOOmm 

m~~: AWt-0. 1% TFA Jj(, BWt-0. 1%TFA 13~7t h::. r lJ Jv~fflv\ A!B : 95/5'"'-'45/55 

2 5 ~ill**~tl!Jt:ZJ~~lli ( 2 5 7t) 

a: 1. o ml I 7t 
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~PEPTIDE (46-54)0JH 

rtfJIOCp-;t.7JvBHAtMn~ (0. 77 m mole/g resin) ~-"'7°7 ri?JdABI 430A OJ&Jit~~: 

A.tl, Boe-strategy (NMP-HOBt) -"Z 7°7 r i?JPX.1i#i:z: Boe-Phe, Boe-Arg(Tos), Boe-Leu, 

Boe-G 1 Y. Boe-Phe, Boe-Ser (Bz 1), Boe-Asn, Boe-Trp (CHO), Boe-Asn, ~Jll~H:~A. G § 890) 

5 1*~-"'7°7 rmn~~1~t-=o 2:.0Jtitn~ 0. 11 g ~J::~CCDC:FPJt~1:n5r.1*~~~G§89c9G-"Z7° 

7 r 3. 4 mg ~1~t-=o 

•lt5J-tffl:J.: G (M+H) + 1 1 3 9. 6 (ITT~{@: 1 1 3 9. 6) 

HPLC igwieyr~i 1 8 . 1 7t 

tJ7L.5R# 

10 tJ7L. Wakosil 5C18T 4. 6 x lOOmm 

~~: A~-0. 1% TFA 7.k, B~-0. 1%TFA '2i:ff7t r-= r- 1) )v~fflv~ AIB : 95/5"-'45/55 

A..OO:**~M1\Jremw c 2 s 7t) 

a : 1. o ml I 7t 

@ PEPI IDE ( 4 7-54) OJH 

15 rtfJIOCp-J(7JvBHAtitn~ (0. 77 m mole/g res in) ~-"'7°7 ri?Jd ABI 430A OJ&Jit~I: 

A.tl, Boe-strategy (NMP-HOBt) -"Z 7°7 r i?JPX.1irt-C: Boe-Phe, Boe-Arg(Tos), Boe-Leu, 

Boe-Gly, Boe-Phe, Boe-Ser(Bzl), Boe-Asn, Boe-Trp(CHO) ~Jll~l:~A.L,§890){:*~-"'7°7 

rmn~ ~1~t-=o 2::. OJtitn~ o. 12 g ~ J::~CCD e: FPJ~1:n~1*~~~ G § 89 e: 9 Q .rz 7°7 r 13. o mg 

~1~f-=o 

2 0 •lt5J-tff l:J.: G (M+H) + 1 0 2 5 . 5 (ITT~{@: 1 0 2 5 . 5) 

HPLC igwieyr~i 

tJ7L.5R# 

1 7. 60-

tJ 7 L. Wakos i 1 5C18T 4. 6 x lOOmm 

~: A~-0. 1% TFA 7.k, B~-0. 1%TFA '2i:ff7t t--= r- 1) )v~fflv~ A!B : 95/5"-'45/55 

2 5 A..OO:**~M1\Jremw c 2 s 7t) 

tfr6* : 1. o ml I 7t 
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@PEPTIDE (48-54) O)ft 

rfJJ!ip-.)(7JvBHAfMff~ (0. 77 rn rnole/g resin)~.r\.7°7r-€5-~ABI 430AO)JXJit~': 

A.ti, Boe-strategy (NMP-HOB t) /'\. 7°7 r-€5-~$-r Boe-Phe, Boe-Arg (Tos), Boe-Leu, 

Boe-G 1 Y. Boe-Phe, Boe-Ser (Bz 1), Boe-Asn, ~J1rnH:~A. lA~Ht90)f*~/'\. 7°7 rtMR~~1~t-:.o 

5 ;::O)fjjff~ 0. 16 g ~ p-:7v\/~Jv1 rnl c~,:~71<~1?1<* 10 rnl ~, O"C 6 07:tMLf-:. 

{~, J:~2CDc!PJfm,::W1f][, ~~L, §El"Jc9G/'\.7°7 r 29. 0 mg ~1~t-:.o 

Wti;fM:J: G (M+H) + 8 3 9. 5 <tt~fill 8 3 9. 5) 

HPLC mtlW~rf'li 

7J7k~ftt: 

15. 67:t 

10 7J7k Wakosi I 5C18T 4. 6 x lOOIIllll 

~iX: A~-0. 1% TFA 71<, B~-0. 1%TFA '2!:ff7t t--.= ]--- ') Jv~ffll;:\ A/B : 95/5"""45/55 

""-il!**~•10~mw < 2 s 7:t) 

ru : 1. o rnl I 7:t 

(§) PEPTIDE(l-54)0)ft 

15 PEPTIDE (1-54Himl!ip-.)(7Jv BHAfMff~ (0. 77 rn rnole/g res in) ~.r\.7°7 r-€5-~ ABI 

430A O))XJit~~:A.n, Boe-strategy (NMP-HOBt) .r\.7°7 r-€5-~rt-rBoe-Phe, Boe-Arg(Tos), 

Boe-Leu, Boe-Gly, Boe-Phe, Boe-Ser(Bzl), Boe-Asn, Boe-Trp(CHO), Boe-Asn, Boe­

Tyr(Br-Z), Boe-Asn, Boe-Pro, Boe-Leu, Boe-Asp(OeHex), Boe-Lys(Cl-Z), Boe-Glu(OeHex), 

Boe-Arg(Tos), Boe-Gin, Boe-Val, Boe-Leu, Boe-Val, Boe-Ala, Boe-Gly, Boe-Gin, Boe-Pro, 

20 Boe-Ala, Boe-Pro, Boe-lie, Boe-Gin, Boe-Arg(Tos), Boe-Ser(Bzl), Boe-His(Born), Boe­

Pro, Boe-Ala, Boe-Ser(Bzl), Boe-Leu, Boe-Gly, Boe-Pro, Boe-Gin, Boe-Gin, Boe­

Arg (Tos), Boe-Ser (Bz 1), Boe-GI y, Boe-Ser (Bz 1), Boe-Ser (Bz 1), Boe-G 1 u (OeHex), Boe­

Pro, Boe-Pro, Boe-Pro, Boe-Ser (Bz I), Boe-Leu, Boe-Ser (Bz I), Boe-Thr (Bz I), Boe-GI y 

~Jlli~n:~A. L, §El"JO)f:~~/'\. 7°7 rtMn~~1~. ;:: O)fjjij~~J:~C(DO) PEPTIDE (40-54) O)ftftO) 

25 ~2!i&c!PJ;f~':ff>t1*~~~ G T1~G;:: ci?~-r'2" Go 

( 1- 2) FLIPR ~Jfll;:\fd\IB~P'l Ca 1'::t/71l3tl:m!'ti0)7Jlljf:E 
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CellPhect Transfection kit (Amersham Pharmacia Biotech1±) ~fflv\'l]f~'1:~A.99::.c 

t::J:: l'.JI&1~Gt=o *9', m~?k 240 ml t::m:fWGt=7°7 7- 2. P DNA 9. 6 mg t::~tG -C Buff er A 

(CellPhect Transfection Kit t::~-1) 240 ml ~~1JoG, MG, 1 07tFail'i~lil1f, Buffer 

5 B (Cel lPhect Transfection Kit t::~fi) 480 ml ~~1JoG, ?~G<MG~~DNA ~?lfil9 

0 5 
IJ'$')-b~%1JX:~i~:f=o 4 X 10 ®JO) CHO/dhfr- *!Hjfcg (ATCC J:: l'.JA.=F) ~ 60 mm ~1"'-

vt::tii'2» 10%0)1)~JtEtl}r • .rfn.¥N (BIO WHITTAKER 1±) ~?Its Hanis F-12 :tfJ:l:t!! (87.k~~J:t 

~1±) rpC'3 7°C, 5 %~iliJtff:ArpC'2 8Fai:tfJ~Gtdf, ~~ 1J~'J-b 480 ml ~~'17-v 

O)~jfcgJ:t::r1'8iT~i±f=o ::.n~, 3 7 °C, 5 %~~7J:Arpt::-c 6 lr.¥Fai:tfJ~l..Jdf, rfilrN~ 

1 o ?l*t~v) Hanis F-12 :tfJ:t1!!C' 2 @J*!Hlfcg~rJ'crt G, ~1"'- vO)~lfcgJ::t:: 1 5 % ::tiJ-to-;i,, 3 

ml ~~1Jo G 2 7trai9l1f:!.I! G t=o ::.n~, fil!Jt, rfilrN~?l*t~v) Hanis F-12 :tfJ:l:t!!C' 2 @JrJ'crt Gt= 

1&, 10%0)1) ~MtYr.IfilrN~?lts Hanis F-12 :tg.:J;{!!rpC' 3 7 °C, 5 %~~7J 7- rpC' 1 5 lr.¥Faitr5~ 

4 

L1=a ~~Jfcg~ 1' IJ 7°~/9l1JJI!t::J:: l'.J7t~~it-C~'"\'-v7'.l•G@Jl&G, 1. 25 x 10 @9'-::J 

6-well plate t::tt~, ~lffltfJ).10%9~itEtl}C..rfn.rN (JRHBIOSCIENCES f±) ~?Its Dulbecco's 

15 modified Eagle medium (DMEM) :tfJ:t{!! (87.k~~J:\~1±) rpt::-C 3 7°C, 5 %~~7J:Arpt:: 

-CtfJ~~~~aGt=o 7°77-2. PO)~A.~:tlt=%'1:~~ CHO *!Hlfcg~d:~~tf5:l:t!!rpC'1:.tt97'.l~~F 

~~r.!Hjfcg~d:~~t::9E~G-Cv) < O)C', :tg.~~~a 1 8 El' .BJ::lf 2 8 El l:::tfJ:t1!!~3'.Z:~G -C9E~ 

*!Hlfcg~~Gt=o :tg.~~~a 8-10 81&1::1:.~G -C~t=%'1:~~ CHO *!HjfcgO):J o.=-~*{J 2 0 

@~!ut-=:o .-C-:tl.:C:tl~tR~:tlt=*!Hjfcg7'.l• G ~RNA ~m~O) RNA gm=\=-'/ 1' ~fflv\-C@JJ&L., 

20 , ~~i,.~O) RT-PCR 7tt::J:: I'.) rOT7Tl 75 v-t7°::$7-Jl:{iT~f.'ij.9£m99 r0T7Tl 75 .9EmCH 

O*!Hjfcg2 3i:If:7 0-/(~1& r0T7Tl 75-23 c~ffl\99) ~m1JGt=o 

*t=, ~t~cG-CETA.9EmcHO*!Hjfcg2 4i:If:7D-/ (~1&ETA24 c~ffl\99o Journal of 

Pharmacology and Experimental Therapeutics. 279~, 675-685ffe:, 1996~ffl3j~fflv\f= 

0 

25 J:~2 (1-1) C'1~G:tlt=irPX:~7°7Pt::-::Jv\-C, r0T7Tl75-23 &V:ETA24 l::.B~t9*!Hjfcg 

j1\] Ca -1:;!""/rlli'.J::m!'t:EO)?J!Ijf:E~ FLIPR(Molecular Devices tt) ~fflv\-Cfi-:.Jt=o 
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rOT7Tl 75-23 *11Jij?l, ETA24 *11Jij?l~i: 10%~tJT:9li:IJI!ltr9:/Ml9rJfn.rl!f(J2JJf d FBS C:~lfF9Q) 

~:1Joxt:. DMEM C'~~Wc~~G-Cl1'.IQ ~O)~fflv'.\f:_o rOT7Tl 75-23 *11Jij?l, ETA24 *11Jij?l~~h-ttl 

15X104ce 11 s/ml cfJ:QJ:: '5 i:~~ (10%dFBS-DMEM) i:m~ G, FLIPR ffl 961\7°v- t- (Black 

plate clear bottom, Coster f±)~, :5tB:~~fflv'.1-C~9:r.Jvi: 200 µ, 1 9-:J~~(3. ox 

5 104cells/200 µ, l/IJ:r.Jv>. 5% C02-1 /:i=-.::J..«-:>7-~C'37°CC'-~~~Gtdf, fflv'.lt:.C 

£M~Wlij?l7°v- t- c~lfl\9 Q) o HANKS/HBSS (HANKS' 9. 8g, m:§t7.k*7 t- 1) 9 b. 0. 35g, IM 

HEPES 20ml' 1 N 7.k§t{~j- r- 1) ry b. C' pH7. 4 i:ftt>ittdf, 7 -1Jv:$1-~M:9ll:W2 lml' 250mM 

Probenecid 210 µ, L 9:/Ml~'r.lf:n.rl!f(FBS) 210 µ, 1 (HANKS/HBSS-Probenecid-FBS) ~~ft 

Gt:.o *t:., Fluo3-AM 2 F\-17Jv(50 µ, g/J\-17Jv) ~:;J-7-Jv7-.Jv7:;t:i=--tr"-1 ~ 42 µ 1 

IO , 20% Pluronic acid 42 µ, 1 i:m:mG, ;::n~J::~cHANKS/HBSS-Probenecid-FBS 20ml i: 

:box, ~:fo:ff, ~~~~~v'.\t:.*11Jij?l7°v- r-1: 8 ilJ::«-y t-~fflv'.\-C~'J:r.Jv 100 µ, 1 9-:J 

:B-B:G, 5% C02-1/:i=-.::J..«-:$7-~C'37°CC' 1 ~rai-1 /:i=-.::J..«- t-Gt:.C@*D-7-1 / 1f 

) o «7°7- ~ ~ Ix 10- 3 M cfJ:QJ:: '5:; J-7-Jv-tt-Jv7::t=i=-:/~1:mm0t:.o -"'7°7- ~ O):,; J-7-

Jv-tt-Jv 7 :;t ::t=- :/ ~ m~ 0. 002ml (1 X 1 o-3M) i:, 2. 5 mM Probenec id, 0. 2 % BSA ~-2its 

15 HANKS'/HBSS 0. 066 ml ~:1JOx-C:ffl-mGt:.Cmtt:nt1Jfi:~, ~~r~ 1Xl0-5M)o ~Gi:, -"Z7°7-

~0):;J-7-Jv-!TJv7:;t:i=-:/ ~m~ o. 001m1Clx10-3M)1::;1--:r-Jv'!TJv7:;t:i=-:/ ~ o. oo9ml ~ 

:box -c:m-m G, ;::n~ o. 002m1 :B-If>t G tdf, 2. 5 mM Probenec i ct, o. 2 % BSA ~-a-ts HANKS'!HBSS 

0. 066 ml ~:box -c:m-m Gt:. C~~r~ 1 x 1 o-6M) o FPJ#M:~~M 1 x 1 o-1°M *-r:ffl-m ~frv '.\ 

, FLIPR ffl 961\7°v- I-- (V-Bot tom 7°v- }--, Coster f±) ~Gt:. (~:ff, '!T/7°Jv7°v- J--

20 c9QL *HJij?l7°v- }--O)@*D-7-1 /'.7"~7:ff, HANKS'/HBSS i: 2. 5 mM Probenecid ~:1JO 

xtdJ'c~J\-y 7 7-C'7°v- t- 9 ::t 'Y :/"\7-~fflv'.l-C*HJij?l7°v- t- ~ 4@117trtG, 17t~1& 

100 µ, 1 0)1J'c~J\-y 7 7-~J"~Gt:.o ;::0)*11Jij?l7°v- t- c'!T/7°Jv7°v- t-~ FLIPR i:t-y 

t- G, FLIPR ~i!li:J:: IJ §JJJB"Ji:'!T/7°Jv7°v- t-7'.r~ G 0. 05 ml O)'!T/7°Jv~*HJij?l7°v- t­

~e:~G T, *11Jij?lO)Jt\~R!t\~{JEGt:.o 180 f'YFai0)*11Jij?lpqfJJv:/9 b.-1 ::t/t~O)~{~~m 

2 5 ~B"J i: nt1Jfi: G t:.o 

~O)*fi=':, J::~c ( 1 - 1) C'ft!JX;Gt:.-"'7°7- ~;;?~ r0T7Tl 75 JE!JtW!ij?l~~B"Ji:*HJij?lpqfJJv 
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~'7k-1::t/tlltO)J:~~D~~;::_9;::_(:n\~Gn>~:tJ:-:Jt-:.o Jif::O) r-;(v7-~/;zjJ-7· 

(~ 9) ~!:tfil .Q c, PEPTIDE (40-54)' PEPTIDE (45-54) n\lli:t~v >ffl'l'1~:1f l./-Cv )oQ::. c 

n\~ Gn>--elf0.Qo 

5 ii:~J:O)f11Ffri=iJ~~·t1 

::2's:JE~O)Gma:~J~1~vt7°:9-maj~t Jif:-0)$0"~7°-T r*td:tJif::nGO):tg, sJ:v: 

JfnG~:J-r9.Q~ 1J5<7v::t-Tr C¥tlxJ;[ DNA, RNA-BJ:V:JftlGO)~~f*) ~d: 

, CD 1J7J/r C::2's:JE~O)'J71/r~7°-Tr) CY::t::.;z ~) O)~'.iE, ®ITT1*sJ:v:tJ1Jfn.r~O) 

A.=¥, ®*H.JJ.~ x_~ vt7° 5-ma•O)JEm*O)t•~, @IPJJEm* ~m v )t-=. vt7° 5-*fi~ 

i o Y -yt-1*O)OO:JEc~~iPai~ft:~!lo/JO);z7 'J-::./::7, ®m~S"J~:mfN Lf-=. 1J 71 / r . v 
t7°:$7-cO)!:t~t::t c-:5'v)t-=. r7 '/ 7·r-lf-1 /O)~Dfil, ®31fii-=t-~~t:s~t.Q 7°0-7·~ 

PC R 7°7-1 ?-O){'F~O)t-:.~O)~~, <J) ~ 7 /7-V.:r:.::. 'Y 7tJJ!lo/JO)f'F~*tdd:@Jl:f~ 

j)}j • ~~j~O)~~~c G-Cfflv ).Q::. cn\--e~ Go 
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~)j(O)ial!fl 

1. @C~J:i:.q: 1C'£{tr~tlQ7 -2 J®@C~IJc!PJ-:t G < ~d:~W1¥-J~:JllJ-0)7 -2 J®@C~J 

~'21'1f9 Q :::. c ~W~ c 9 QmsW*t::.~d: .:C-O)filo 

2. ~W1¥-Jt:1PJ-O)Y 2 J®@C~u?J~'@C~J:m:.q: s c-£{~ttQ 72J®@C~IJ('~Q~w3KJJt1 

5 !c~O)m8W*tdd: .:C-O)filo 

3. ~*JJt 1 !c~O)mswO)ff~7t""7°7- r :t G < ~d:.:C-0).::r.;z, 7-Jv:t G < ~d:.:C-0)7 2 P*t::. 

~ j: .:C-0) filo 

4. ~w3KJJt 1 !c~O)msW~:I- r9Qfil£@C~J~1f9Q~IJ 5{ 7 v::t:r r~'21'1f9Q~ 

1) 5{ lJ v::t7- ro 

10 5. DNAC'~Q~3KJJt4!c~O)~IJ5{1Jv::t7ro 

6. @C~Jm:.q: 2 *tdd:@C~um:.q: 6C'£{~tt~fil£@C~IJ~1f9Q~w*JJt4!c~O)~IJ 5{ 

lJ v::t7 ro 

7. ~*J'.Jl 4 !c~O)~ iJ 5{ 1J v::t:r r ~'21'1f9 Qt~;t «7 ?'-o 

8 . ~)j(JJ{ 7 !c~O)t~;t «IJ ?1-C'~Wil!i~ ~ -ttt::.~Wil!i~t$:o 

15 g. ~w3KJJt s !c~O)~Wll!i~t$:~ttr~ G, ~*J'.Jl 1 !c~O)msw~~PX: · lfflit GooQ:::. 

c~!M'Wc9Qgw3KJJt 1 !c~O)m8W*tdd:.:C-O)fil0)9r!o 

1 o. gw3KJ'.Jl 1 !c~O)msw*tdd: .:C-O):liL gw3KJJt 3 !c~O)ff~7t"" 7°7 ~ :t G < ~d: .:c-O)x 

7-7 Jv:t G < ~d:.:C-0)7 -2 r*tdd:.:C-O)fil~:;t19~mt$:o 

1 1. gw3KJ'.Jl 1 !c~O)mswO)~if-r Jvfroi~/R!'lif~9Q9=3famt$:C'~~gw3KJ'.Jl 1 o !c 

20 ~O)mt$:o 

1 2. ~3KJ'.Jl 1 o !c~O)mt$:~'21'1f G-CtJ:Q~ltlf~o 
1 3. ~*JJt 1 !c~O)msW*tdd: .:C-O)fil, *tdd:gw3KJJt 3 !c~O)ff~7t"" 7°7- r :t G < ~d: 

.:C-O).I.7--TJv:t G< ~d:.:C-0)7 2 r*tdd:.:C-O)fil~fflv~Q :::.ct:J:: tH~Gtt '5Qgw3KJJt1 !c~ 

O)m8W*tdd:.:C-O)filt:;t19Q 'J jj/ ro 

2 5 1 4 . ~3KJJt 1 3 !c~O) iJ jj / r ~'2;-:ff G -CtJ: Q !2f~o 

1 s . ~w3KJ'.Jl 1 !c~O)msW*tdd: .:C-O)fil, *tdd:gw3KJ'.Jl 3 !c~O)ff~7t"" 7°7 r :t G < ~d: 
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JC(J)7 2 r ti G < ~J:JC(J).:c.:::z 7 Jv*t~JJ:JC(j)~~fflv'.IQ:::. e: ~%':~C:9G~~*:rj 1 tc~(})m 

8W*t-=-~d:JC(J)~~:;tt9G 1J 7J/ r(J)#!:JE15ito 

1 6. ~*:rj 1 tc~(})maW*td:tJC(J)~, ~~)J(:rj3 tc~(})$7t«7°7 rt> G< ~:tJC(J)7 

2 r ti G < ~J:JC(J).:r:.7-. 7 Jv*td:tJC(J)~~fflv'.IQ:::. e: ~%':~C:99 iJ ti/ r e:~~*:rj 1 tc~ 

5 (})m8W*tdd:JC(J)~(:: (})*fi.g.·li~~{l::~it G{l::.g.it&J*tdJ:JC(J)~(})/-. 7 1) -:::/ ij1Jito 

1 7 . ~~*:rj 1 tc~(})maW*td:t JC(])~, ~*:rj 3 tc~(})ff~7t« 7°7 r ti G < ~:t JC(J).:c.;z 

7 Jvt> G < ~:tJC(J)7 2 r*tdJ:JC(j)~~l3:ff9G:::. e:~%':~C:9G iJ ti/ r e:~~*:rj 1 tcti 

(})mE'.3W2tt-=.~:t JC(])~(:: (})*fi.g.·li~~{l::~it G{l::.g.it&J*tdd: JC(])~(})/-. 7 1) - :::/ijffl;t--y 

f.o 

10 1 s. ~)J(:rj16tc~(})::z.::71J-:::/ij1Jrt2ttd:t~~*:rj1 7t2~(})7-.71J-:::/ijffl=t­

'Y r- ~fflv'.IT:f~Gn-s Q, 1J ti/ r e:~~*:rj 1 a2~(})maW2ttdJ:JC(J)~C:(})*a.g.·11~~fl:: 

~it G{l::.g.it&J2tt-=.~d: JC(J)~o 

1 g. ~~*:rj 1 6tcti(})7-.7 1J-:::/7"1Jrt2tt-=.~:t~~*]'.j1 7 tcti(})7-.::7 1J-:::/::'l"ffi::t­

'Y r- ~fflv '.IT:f~Gn -s Q, 1J ti/ r e:~~*:rj 1 tcti(})maW2tt-=.~:tJC(J)~C:(})*a.g.·11~~fl:: 

15 ~itG{l::.g.it&J2ttdJ:JC(J)~~l3:ff G TfJ:G~~o 

2 o. ~~*:rj 1 o tc~(J):J1Lf*~fflv'.19:::. e:~%':~C:99~~*:rj 1 tcti(})maw(])JE:il1Jrt 

2 1. ~~IJ*~: 1 O"C'~b~tlG72.JM~c~m:sv'.l' .. C N~7'.r~G4 77J:¥5 4*§ 

(})7 2 JM~~IJ~l3:ffL,, 87J:¥5 4@(})7 2 JMJ"i£n\GfJ:G«7°7 rt> G< ~j:JC(J)7 2 

20 rt> L, < ~j:JC(J).:C.7-. 7 Jv2ttdJ:JC(j)~o 

2 2. ~:JJJ*~: 1 O"C'~b~tlG72.JM~:JJH::t-3v'.IT, N~n\G4 77J:¥5 4*§ 

(})72.JM~~IJ~C~~::ffG, 87J:¥15@(})72JMJ"i£7'.l\GfJ:Q~)J(:rj2 ltc~(})« 

7°7 rt> L, < ~j:JC(J)7 2 rt> L, < ~j:JC(J).:C.7-. 7 Jv2ttdJ:JC(j)~o 

2 3. ~:JIJ*~ : 1 1, ~~1J*~ : 1 2, ~~IJ*~ : 1 3 2ttd:t~:JIJ*~ : 1 4 "C'~b~ 

25 tlG 7 2 JM~:JIJ7'.l\GfJ:G~~)J(:rj2 1 tc~(})«7°7 r(})7 2 r2ttdd:JC(J)~o 

2 4. iJ ti/ rn~~)J(:rj2 1 tcti(})«7°7 rt> G< ~:tJC(J)7 2 rt> G< ~J:JC(J).:r:.::z.7Jv2t 
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f,:JJ:..::C-O):lj['"C'(b~~)j(:i:j 1 6 ~'c~O)/Z'.7 l)-=.,/!J-Jit=J3.o 

2 5. lJ :ti/ ~f?\~~)j(:i:j 2 1!2~0)""7°-T ~ :t G < ~d:.::C-0)7 2 ~ :t G < ~d:.::C-O)I/Z 7-Jv* 
tdd: .::C-O):lj['"C'cb~~~)j(:i:j 1 6 !2~0) /Z 7 1J - =./ !f Jll=\::--y !-- o 


