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1'1 '1"U bblil ~~'1\Jn~'1\J1'1ru~n'a'alJm'a~~ b~'alJn'1 'a'6'l ~'Vj\J 

b~eH m'a"lJeJ-r'Un'l'acl~b~~lJn'l'a'6'l~'Vl\J'th~b.n'Vl 6'lJ.G)l€l flliln'l'ab'Vll'1b\Jl'6'l~~d.n'1~ (Biotechnology) 

b~a1~n'l~G1{j b(;,/~lJ m~'6'l{j'Vj\J1'W fl"i1 m~bVl FlL\Jl'6'l~~h.n1'\"l \1l1lJU~~mf'll'1ru~ m~:lJ n1'j"G1,;jb(;,/~lJ 

n1~'6'l\lVl'WvI, lv/lvct'ct'g)) '6'l\l1'WvI rn 5'W11Fl:lJ lvct'ct'g)) b~a\l \JlfJ'Ulmb'6'l~'Vl~mnrusvln1'j"G1\1b(;'/~:lJn1~'6'l\lVl'W., 

ilf111:lJ-UVl b"i1'W ~{j;ff'W ~lUn{j1'W~{j fJ m~nFh~bb"i1{jU~~n a'U r\'1"lJ eJi''U m':iG1\1 b(;,/~lJ m ':ifl\lVl'W U~~ bflVl g)). (9)~, 

f1"iJrn':iI,VlFll'WIfl~~l.nTV'l (Biotechnology) fl{j1'WvI lvb 'I"lflf'l~rntJ'W lvcrcrlv I,bfl~aanr\'l~bblil{j~{j!9leJlud 

(9).(9) ~"lJeJi''Um':iG1{j b?l~lJm~fl{jVl'W"iJ~~eJ{j~'W "r11"lJai''Urn~G1{jb?l~lJm':ifl\lVl'W'' Vf~'alJn'U "LL'U'U'\J:i~na'U 
'IJ' , 

r\'1"lJai''Um':iG1\1b?l~lJ U~~l,flVl g)).(9)lv fl"i1m':iI,VlFll\Jlfl~~1fl1V'1 (Biotechnology)" 

(9).lv m':imeJ fl.ua~'6'l1'Wbl,'U'Uu':i:::neJ'Ur11"lJai''U m~G1{jI,?I~lJ U':i~ LflVl g)).(9)lv f1'<il fl1':i I,VlFll'WIfl~~1fllV'1 

(Biotechnology) mruvlhlil1fl'H m':f1~tJ'Vl~aIf1'j\lm':i1~d~''W~Vl'6'l{j 1,x~"lJai''Un1':iG1\1 b(;,/~lJm':i 
~ v v 

. fl\l'Vj'Uman"lJa~m1JV'l1~"lJa (9), lv, rn I,l,fl~"lJa cr 

(9). rn 'Vlln lfl':i\lm':f1t1li''U f111lJ b~'U'lla'U"iJ1n~1Ufl{j1'U~\1lJ'U11Vlmf'11(;,/\Pl{bbfj:::bVlf11'U1'6'l~ bb~\I'll1~ (mVl'll.) 

'Vl~af'l'W~fl11lJbtJ'Wb~f'lt1l1'W~rl5VltJ1f'l1(;,/\1l{"lJa{jtl':i~bVlf'l1VltJ (ThaiLand Center of Excellence for " . 

Life Sciences: TCELS) bbftJ 1,xbb'U'U'Vl;;rmi1'UbtJ'W'VlU\I~eJlJl'1"l~alJn'Ufl1':i~'Wr\'1"lJai ~\ln~1'JJI';1tJ
os 

(9).~ mruvilfl':i\lm':i1J1i''Ufl11lJbi1'W'lla'U"iJ1n (;'/1Vl'll. 'Vl~a TCELS ~IUn\ll'U"i1~~"i11':irul1Fl':i\ln1':i\1l1lJ 

.g'U\Pla'Utln~ 

(9).ct' mruvllfl':i\lm~~{JmJli''Ufl11lJb~'W'lla'U':iIln'Vl't.btJ{JTWl'lllJ (;'/1Vl'll. 'Vl~eJ TCELS ~lUn\lI'W"iJ~'t11l.(;'/'Wa 

Ifl':i\lm':ivl~'Wr\'I"lJai''Un1~G1\1L(;,/~lJm':ifj\l'Vj'W 1 ~flru~vi'I\11'Ufl~'Ummlfl~\lm':iLVlfll'U1'6'l~~1fl1'1"l 

~':iIl~rul1,xfl11lJ L i1'W'lla'Una'W"i!t~':iIl':iru11fl~\lfl1~l'lllJ.g'W1'la'Wu n~ 
(9). b mruvl"iJ~bu~ tJ\JLbufl{J'Vl~a bbA1"lJ?l1':i:::~1f1ru"lJa\llfl':i'Hl1~vl1J1i''Um':fa'UiJ~lfl':i\lfl1':i1tlLb~1 ':iI~~a'l

~ , 
~'U'llabbm 'lJIfl':i'lfl1':fb~e:J1~~1Ufl{j1'U~"iJl':irul1f1'j{Jfl1':i~e:J1 u 

ifeJ l€l 11'1';i\ln'l'av!eJ~t'U"lhCJ"IJeJ-r'Um'acl\lb~~lJ tl'a~b.nVl g)).G)l€l fllilnT:ib Vlflb 'Ub'6'l~~d.n'1~ (Biotechnology) 
.. .., J(
lJVl{J'W 

1!l.(9) btJ'Ulfl':i{Jm':i1~tJ bb'6'l~'W\1lJ'W1v!HfbVlfll'U1'6'l~~1.n1V'1.g'W?I'l bbfj:::/'Vl~mtJ'Ulf1':i\lfl1~~~\Pl~~\1lJlrusvlm.u 
" 

lfl ':i{J fl1':i1 ~tJ bLfj:::~\1lJ'W1 (;'/llJl':i(l"i!tI'11b'W'U m 11 ~tJ Lbfl ~~\1lJ'W 1 b a,;j 'Vl~e:J~1lJ1~tJn'U'Vl'U1 C.J,;j1'U~'U 

~,;jm':ilbU'W'Vl'thtJ\ll'U1uU1~bVlf'l'Vl~el'VlthtJ.:j1'U~l\1t1':i~bVlf'l b~e:JG1\1b(;,/~lJ1,xbf1~fl11~\1lJ'W1'4flmfl'j1~tJ 



~ CV 	 QJ 4 ..0:::;. C\ CV ~oIII.'J 

T\lmL'l~'W\9lJ'U1 f11'SVlI91'lm f11'SVlI91~'tI'U f11'Sfl1'UfllIflrufl1'W LL'l~/'VITe)nTH..J[;'t\?1eJ'l\?1flru6jlJ'U1fl1'W, 	 , 
bb[;'t ~lf1~.:J f11~t ~'U~ f1TH~'1'Uf11'S\?1'S1 ~1 bfl 'J1 ~~bb'l ~/'VI~ m1'.:J bfl 'J1 t:~?l1 'SOU 1 fl1'j11j bb'lt:/Vl~eH·11'U fjll 

fjrum'jllj bb'l~/Vl~f)\?1'J1~?lf)'U~'UEY'UfI1111~fl~f).:J 

hID ~'UeJ-r'U fl1~~.:J b?l~lI'lt:~eJ.:J bb'U'U'J1tl[;'t ~ b~tll91 bb'l~/'VI~eJ bf) fl?l1'Sbb'U'U~'U G"I \?1111~6'!TUf1.:J1'U~~'U11 
" 	 I, 

eJ ~1.:J f1'S'U tl1'U iiu~,r'U6'!1i(f1.:I1'U~ t 1&.i-r'U f11'S g'U'UeJ-r'U fl1'J~.:j b?l~lI~.:Jn~11 
• 	 v v 

ifeJ bIl ~1E'l::bijE\9In'i\101iViLif1·lhE1~fl1'a'6t{lba'i1l"IJf){lbb~t'l::Vlll'J\9IamJ Vi'{I b Vl:lJ'J\9IaeJE i1~.:Ji1 

bIl.@ n'iilnTa1Iijmbt'l::Wl'),J'U1bb'l::/Vl~eJeJ\9Ia1'V1n';i':i:lJnTH.J~\?1b:lJ~\9IW'U6 'VI~eJfl1i'lJi'u'lJi{lW'U6~"l1 lff\?11 
'i 	 'i 'i Ii 

... "'~../'1i1 ,.,. ...... (01 '" 
Lbt'l::"i!t'l'U'Vlitl 'Vl b"l1L'Vl~h'U b'ltl"U'J.fl1'j11j ui::b.fl'Vln'iilfl1i &'ll.@m.@) 

Gru.). (9) 	 bD'Un'lf11'S~1oUL'Vlfll'UIt'lgOU1fl1'j11j"!h!:J1~f11'Jfll91b~eJn f11':i'lJ-r'U'lJ~{!?l1tli'Uq bbmm1'SeJ~\?1 

i'Uq~'U vr'Uqi(\?11 bL'lt~1b~f) vl11~':i1I91b~1bb[;'t~bb&.i'UeJ1111f1off'U "lirw1V1l~~.:Ji1OU1\?1~i1 

~f1't'}rutV1~'tI.:Jfl1'S b'li'U 'Vl'U~m'lfl11t~1&.ib'VI:lJ1~?l:lJ 'Vl'U~f)b'Sflbb[;'ttbb:lJ'l{! 'VI~f)vl11~ 

~{ji1OU1 \?1 bD'Ubb'VI~{!e..J~ \?1 ?l1~OU1 m'jllj~i1f1,ru?l1l\j'~~~f){j f11'S 

bIl.(9).1D 	 ~leJEi1.:J"(JeJ{jb'Vlfll'Ul'lgmoU 1~bbn b'Vlflb1'lgi'U'B1~1f11':i:lJ (f11'S~l91bb'lJt'l{jg'U) bVlfll'WL'lg, 

bfl~eN'VI1I1!:Ji'U~f11'S1I bb'l:::b'Vlfll'WIt'l gf111b'jIIj1::: b~tl.:J b iff) bgf)~111n'U f11':iu1 tl-r.:Ja/rl1 EJ g'U~ 
b'VI1I1~?l1l 

~1f)Ei1.:J"lJf).:Jfil\Jm'S:lJ~n"ilf11':ifl1'Si11~bbn 

ID) f11'S~\91bL'lJ'l{ji'W~m'SlI (genetic engineering) 

bIl) 	 fl1':i1~!:Jvrl'),J'W1bfl~f){!'VImtli'W~m'J1I (biomarkers 'VI~'tI genetic markers 'VI~eJ 

molecular markers Vl~f) protein markers) b~f)1oUbU'Wbfl~f){ji1f)t'Uf11TtJ'Jtbii'U 

~n't'}rut b6ll.:Jb~'J't'}~n~~~f).:Jfl1'J toUb~mH'Uth~vr'Ui5 fll91 L~f)f1i'W5~b~'Ul\?1b~1 
d.:a 	 '4' 1: 

'U[;'teJ\91L'SfI bb~~i1fliifi'lIn'U~" 	 , 
_OJ OJ d.l..J .1 OJ OJ 'i I 1"!'l.d

~) f11':i1'ltl'jllj\9lJ'W1'Vlb ut'lEJ'Ubb u[;'t.:J~f1't'}ru~'Vl1.:J'jIIj'Ut)f11'J1I \'\91tJ\?1'S.:J b'U'U, f11'J "Ue'J€l'J bll'Wb'jIIjf) 

b'VI~mt111VIlWi'b'jIIj~\?1111~~f){j f11'J flT'JU1 tl-r~a/fl1':i1h tl g'W~bVlmt?l:lJ~1:lJn'U f11 ';i 
J Jf.d 

b'jllj1:::bmj.:Jb'WmtJeJ 

bIl.(9).~ 	 ~';ifi"il~bMtl1.vf)~ 1~bbn 


(9)) n~fl1".ie..J~\?1L:lJ~l91i'W5, Vl~mrieJ'Wi'W5'U[;'tf)\911':11"1
, 
ID) n'i\lfl1'Jb'jllj1~i'U5 iH'U'lJ".i{jbb~~'UtJ1tli'UM(\?11 b'li'W n,.m,m~1 n'ln1:lJf11111 'lJmiJ'l 

'I" 	 'i 

'lJ'l1?l1tl.:J1111f1 

bTl) nlil fl1'.ieJ~ \?11~\91f)f1 1~'lJ'S~1'1'U b'li'W fl~1 EJ1~ 'jIIj'J'JtW1~J1 

http:n~fl1".ie
http:ifi"il~bMtl1.vf
http:bIl.(9).1D


• • 

bTl.~ nlUfl1':i1~I:J'Wi'lJ'W1 ttt1~/'jIj~€l~(Pl6t1'j1jm':i:IJfl1':i~~(Pl6t1':n"J<ij.nru'i1~1.yt'VI1"'l1'W1t1~';"Jfi1'V'l 

('ll':i~1fi'VInlUfl1':i !nI.(g)~.~) 

bTl.h(9) 	 b{j'UfhJnl'~vft-if!''1'11"'11'U1'618"li'Jfi1'V'i'lhEJ1V1fl1'a~~(Plb1'li.nru~v11b~€l~1~ihJ':i~~'Vlt5m'V'ibb'61~ 

b~:lJ1(Pl':i~1'U
"" 

6T1.~.~ 	 1l1'J€l~1~'lJ€l,:j b'VlAl'Wl'61~vh-if H{bbri b'VlFll'U1'61 ~fl1';jVl:Un~1-ifb'VlAl'U1'61 Ei~'U~,:j L'VlFll'W1'61 ~ 
,rr'ULi1 f'l'J m';j:W 1'1~ ~ el ~'U1V1"il'61 ~'V'i ~ ~ (Pl611'a~ ~€l~fl1 ':i 1~ b'VIAL 'U1'61 ~~'J611':i61'U b'Vl f'l, 	 , 
b'VIAL'U1'618fl1':i(Pl'a'J"il m€l':) bb'61~fl1'a~':) bfl':i1~vlb~€l1Vli,~6'I1';j~,:j~'Ub'J'li.nru~ L{j'U~'U 

bTl.~.6T1 ll1'J€l~l~'lJel~n"ilm':i:w~n"ilfl1'aA'J';jn b~bbri 

(9) fl1';jFin'l'Jl.z;€J~'61';j~~'Ul:Wb'61~'61 b'l1'U Fif)'l'Jlb'll~EJ'U bill EJ'U.z;f)~'61,rr'U~m';j:W:W~'l'JeJn'Ufl1'a 

!i1f)'U61'U€l~~elq'Vlt'lJtl~EJ1 nTnb61~~tleln'lJtl,:j1':iA'Vll,:j,rr'U~m':i:W 

~) fl1';jl~CJ,rri'lJ'W1b'Vlfll 'Ul'61~b~tlVllb'th~'U VI~tlll1'JI'1':i'J"il~'UL~m.J~!i11fl~'U 

bTl) f11':il-ifb'VlFll'Ub'61~':i~!9l'Ul:Wb'61n'61 L'I.i'U l'll':i~b€J:iJn ~l'Uilf) b~tl,rr~'Ulm~'U'J'Uf11':i~~!i1, 
cs::) nT~1~CJ€J€Jmb'U'U~,:jbfl':n~vl6'l1':i~,:j~'Ub~m{j'UEJl (active pharmaceutical ingredients) 

ct) fl1':il~m~~Fl~iln ~'J61:W~'61 bfi~'li"il'61'Uf311611'1~ ~'Jtl':i~~'Vl5~'61 b~€JFin'l'J1fl1';jelelf1t]'VIt 
'lJmL'J'li.nru~~m'liGl~ fl1':ib{j'U'W'l'J~m'(j'61~ 

b) m':il~CJ€l€Jmb'U'Um~'U'J'Um':i~~!i1 b~€J1V1f1T;jt:-l~!i1L'J'li.nruSVl1'U';j~~'Uel!i1611V1m';j:wv11b~, 

C'ito CII.<V Q,I -4 	 q te::::lrlCII. q.I ~ 

bTl'bTl f1lU fl1';i'JlUtI'V'li'lJ'W1 11.'61 :::/'jIj':i€ltl!i16t1'j1jm';i:IJfl1'a~'61!i1<ij~(Pl'a'JlU 'J'WlU IjJ EJ'VI1{lf1l'Ht'V'l'VIEJ fl1'a!.n'l'Jt9l':i 

€lTVl1'a 	 bb'61:::~.:Ibb"Jli1tl€l:IJ ('ll':i:::bfi'VInlUfl1':i !nI.(g)~.bTl) 

tl1'j1jl'm'61~~.:Ibb'J ~~tllJ b~€Jtl';j:::lCJ'li'U1'U f11':iflli1mtl.:l bbGl ~f11'a(9l'a1"il b~tl~'UiJ'UI:m 

bTl.bTl.~ ll1'Jtl~l~'lJel\lb'VlFll'U1'61 Eivft-if b~bl.ri 
(9}) b'Vlfll'Ul~ ~b~tlf11';j(9l'a'J"illli1 b'l1'U b'Vlfll'U1'61 Ei€l:W:J.,ll 'UlFl';j:lJ11!i1'am1'V'l~ Ommunochroma 

'IJ 

tography) b'VlFll'Ul'6185b'61sdl (ELISA) b'VlFll'Ul'61m:wlFl'atl~b'aeJ (microarray) bb'61~ 

b'VlFll'Ub'61m:wbFl'Hb6(f'Vlb'Vl'61bmtJ (microsatellite technoLogy) b~m..I~(9]'l{~(9l';j1"il~~ 
bb'U'Ubbtl'Utl~1.:j';j'J~b~'J bb'61:::bb'U'UVI~:W1'UVI€J~tl5u~f11'a 

~) b'VlFlb'Ub'618b~tl:W~el1V11(9ltl~'U"li'Jfi1'V'ib{j'U~'JI'1';jT'Ill~~'J:wn'Ubfl~tl~i'Jtl€lb~f1'Vl';j€liln~ b'l.i'U• 
b'Vlfll'Ul'61~6'If1~'U'V'i~'U~\l (screen printing) b'VlFll'U1'61~1:wbFl';j'V'l~€l~n (microfluidic) b~el 
,rr~'Ul1'Ubtlb6(f'Ub6(ftl~ 1'Ubtl~tl 

6T1.bTl.6T1 	 1l11tl~1~'lJel~nliJm';j:w~n"ilf11';jm':ii'J 1~bbri 

~'ULim';j:W f111tl'Ub~tl'U bb'61~f11':ilil"il~CJhFlbb'61~f11':i':i:::'Ul~1'VlCJ1 b'l1'U f)111'1':i'J"il, 
.., .. v 
'V'i'U~m1:W:W'l1'l'JCJ f1111'1':i'J"ilflTnL'V'iCJ1 



~) m'a1-;ijtJ~WJ't.nl\9lQ~'Ub~m~WJ'U1b~'U~1IWfd~-;ij'U'\\'lb'l"l1~\?lm~m'li'U bbEl'U~h~'U LLEl'U~'UEl~ 

bEl'ULSUii ~ bB'ULElb'I"I'a'UJ1;rm~El{ Vl~eJ b'LhM'U~flEl~thb'U'Uv1 (recombinant protein) 

b~El1m'Um'a(1~1.;jbbfl~l'J~ \?l~\9l\?l'a1~(1El'J 

btl) m'a1-;ijtJ~WJ'Ul1111I'lQ~'U:zJ1m'l"lb~eJ~\?lEln'U Lfl~El\lnEl\9l'a1~1~B L~nVl'aeJ1im1L~eJCJm~t9l'U 

m'a\?l'a1~~lnf11'a\9l'a1~L~.;jflrum'l"lL~'Uf11'a\9l'a1~L~.;jtJ~~1ru L'li'U 1'Ubmsu'U L'lmi 

ci) f11'a1-;ijtJ~VlJ'U1111tJ'a~~Vlfi.fl1'1"1m'a\?l'aT'ilYn1~~mn~'U fl~(:.Jfln'a:::Vl'U~1nl'Jfl'U1mLfl::: 

(:.Jflfl'Ufl1.;j L'li'U m'a1-.ff'U11'Uvvlfll'Ulfl~ Vl~eJ'Vn111\9l'aT'il1~Vlfl1CJmh.:j1 'UL1fl1b~tJJn'U 

L'li'U m'a1-tlb'VIflb'Ubfl~mHd~ 

btl.btl.ci qdn~~b~m-UEl.;j 1~bbn 

(9) n~f11d(:.J~W'lf~\9l'a1~ n~m'at:-J~1'l1'Ubmsu'UbSUeJ{, 
~) n~m'a(:.J~ \9l/~.;j bf1'a1~1t1(11'a~.;j~'U:zJ1.fl1'1"1 


btl) n~m'a-ru:il1'11-;ijtJ ~b~ I:n-uEl.;j n'U m 'a \?l 'a1 ~1 Lfl'a1:::1t1/'VI ~ (1eJ'U 


.:::to QtVo.1 4 Q.d51il ~~ 1Ii:::I~ tf.c::a d'0.I((

btl.a:' n~md1~V~VlJ'W1 Lbfl~/'VIdEl~\9l&l1'V1n':i''a3Jm'atl-lfl\9lVl b"l.1bSU'Hil'lfl'WVl'W bSZJ!;1!;1~"l.1 bb!;1~bSZJ!;1!;1li1\9l1 

1'Wmd(:.Ja\9l&l1d~113Jb!;1flfl &I1dElElm:IVl~~1.fl1~ ('lh~IJl'VIn~n1d G'II.(6)\rJ.a:') 


btl. ci. (9) b'iJ'W fi ~md~1-tlb'VIflb'Wbfl~d~t9l'U(1.;j1'Umdt:-J~ \?l(11d:zJ1b~ bfl n fl bLfl~/'VI~m'l1'aeJeJnfl'VIt'VI1.;j 

'\J , "' 

~1m'l"l1~tJ1-tlLSUfl~'la'U'VI1~ LSUfl~Vi"l.1 Vl1mSUm=l~\9l1L~'Ubb'VI~\l~~\9lb~tJnm:::'U1'Um'a(:.J~\9l~ 
'" .;I 'I '!:'1 '" .,J " OJ "" 1 . I '" ~ '" "'" ~mdeJeJmb'U'Ubij'l"l1~ L'I"IeJ bVl b~(11d'VI\9lmmd~1m 1'l(l~'U 'U u'a~L'VI I'll eJ n'VI.:jf1T;j~f11'al'l1n'131, 

flru~n'13ru:::"1JeJ.;jm'a:zJ1m'l"l~bn~~'U L'li'U tJ'a:::i1'V1fim'l"l1'UmdeJeJn~'VIt fl11~L~'UVl'13 
btl.ci.~ ~1eJ~1.;j"1JeJ\lL'VIflb'Ubflf1m-tl 1~bbri LVlf1b'Ubflf1nT~'VIlYn.ff'U\I'I b'VIflb-W1flgt9l~LbtJfl'l~'Uqmdl.J 

bVlflb'Ubfl g:zJ1611d(1'UL'VII'll bLfl:::b'VIflb'U1flgmd61n~m-tlm:::'U1'Umd''VI1.;j:zJ1m'l''l 

btl.ci.btl ~1eJ~1.;j"1Jmn~mdl.J~n~f11df11'alJ1~bLri 

(9) ..mdflin'131~VlJ'U11m md~m:::'U1'Um'at:-J~ \?l b~eJ1Vl1~(11d61n~m~:l.J1m"i1'u tJ~~lru 
'" b'l"ltJ'I'I"Itl 

~) n1d'flin'131'a:::t9l'Ubl.J bfl nfl"1JEl'l(11'aeJ eJ n f1'V1t b~eJ~bf1d' 'l(1~1.;jVl1'1 Lf1lJ ~m'a-;ij'Ut9l'J"1Jtl\l(11'a
'i <;II 'U 'U 

eJeJ n ~'VItn'U b~eJ b U1Vlm tJ nT~eJeJ n bb 'U'U bLfl:::1 -tlm'arl1'U'J ru'VI1'lfleJ~~1 1.\?l eJ TI'Un1d 
o .! 

Vl1'Ul tJ f11'aeJeJn~VlD 

btl) n1d~VlJ'U1'lfl:zJ'I"It9l~ bLtJfl.;j~'Uqm'am~€lt-tlL~'UbbVl~.;j t:-J ~ \9l(11d~'J.fll'1"1 

ci) f11d'VI~(1eJ'U~Vl(hnmf(~~1nD'ad~"1J1~ L~m.Jd:::bt:J"1J'U1'Umd'ti.;j'UeJn(1d''a'l''lflru tJ~~1ru 

Lbm~15n1'al-tl 

<t) f11'aflif1'l!f11-;ijt:J b~m;j~'VI1 bbfl:::(:.J~\9l1.eJ'ULsuii LLfl~~VlJ'U115Vl~(1eJ'UL~ eJ1-tltJ'a~1CJ"1J'I1~ln 
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.. 	 dd " 1i1 ,
GIl.<S::.<S:: q~f1"i1V1bmr.l"1JB,:j ~mn 

(§)) n"ilf111(:.J~I'1LB'W161l11/,;rlb;1m~mtJ'WB1~Tn?l~~ b'll'W h1111JleJ~n 

~) n"ilf111(:.J~I'1,;r'Jb;1B"iI~'WVl~~L~eJ1<&1,tJf11'jfh~'Vl!'1l1'11lil"1J LL~:;'lhuVlJ1b~tJ
, 	 'lJ 

GIl) 	 n"ilf)1'j(:.J~I'1LB'Whl1 L~mtJ'W~l d~6/h.fl1~VlVlLbVl'W?l1'jLfliJ1'Wm:;1Jl'Wf11'jVJ~1'1 L'lI'W 

BI'1?11~n1'j~'l-'JBfl~B~ BI'1?11~n1'j~m'jVJ~I'1~m?l~n, 	 , 
<S::) n"ilf11'jVJ~I'1?1T~?lnVl~lm~~~Fl1?1~"il1nlil'1l 611'11 ~~B"il~'WVl~~ 

'lJ 	 'lJ , 

GIl.<r n"ilf11"aVJ~1'111'1~~1J bbii't~/~~B1?1~~1btJtJ~HhyjBf11"a1~mbii't:::vrmtJ1 f11"a'VIVlii'tB{I f11"a'VIVl?lB1J 

f11"afl11JfJ~fJru.n1'V'l bbii't~/VI~tlf11"aVJ~I'1VJ~ l'1.nru~~1.n'1'V'l (U ':i::: b.flVln"ilf11':i ml.G>h:J .<r) 

GIl.cr.(§) btJ'Wn"ilf11'jVJ~1'111'11l~'U bb{;l:;/VI~B1?1~"il'1btJ'W ~1.ijbl'iBfI1':i1~CJVlmtJ1 VlVl~B~/VlVl?lB1J 

f11'jfl11JfI~Aru.fl1~ ~~B(:.J~I'1VJ~I'1.nru"~1.fl1~ ~bU'Wf1151.ij11'1t1~1JmtJ1'Wu'j:;LVlfl1, , 	 , 

GIl.cr.~ ~1B~1,:j'1JB~VJ~(9J.nru"~VJ~(9J~'W 1~bbn 
(9) 	 11'1~~1J L'lI'W 


1'l1U~B~b;1B 


'" "" ..- bbB'Wl'1b"il'W bbB'WM1JB~ 

~) 1?1~"il'1btJtJ L'lI'W 
I 	 t::id: ~c/; iSJiJd <t::Io 

- ?l1'J~11'1"aijj1'W L'1l'W t'lLB'WbB~1M~ijj1'W B1'JbB'WbBml'1'Hi1'W ?l1'J b'1lb~Bf11~I'1Vlumn
"" "" "" 

'l' 	 "''1'' ""'l' ~ .. , "'.. t d .... ..)f d 1" g:1 1 .. - ?l1CJbB,1bntJ1f1~bBbVlt'l b'1l'W t'lbB'WbB?l1CJ?I'W1 Vl?l,:jbfl'j1::l~'1J'Wb~B '1lbu'W ¥l'jblJB'j 

(primer) Vl~B1~'j1J (probe) Vl~B~1V1::l (vector) 1tJm'jlf1~'W~LB'WLB 
bfl~B,:jVl~1tJ~1.fl1~ (biomarker) b l'iB 1<&1,'W f111u1'1Ju'j,:jVl'W5, Vl~mtJtJ(;)1~1~Vl1\!, 

:ft .. :ft.."J 

- B1V11'jL{;lmL61l~mb~::lL'WBWB 


- 'tlVlJ1CJ1~1b~"il~U 

(9) n"ilf11'jt:.J~\9l1\9l1l~1J~'WJl rl1V1-r'Uf11'ji~tJ VlVl{;lB,:j 'VI~?lB1J VI~Bf111VJ~(9JVJ~(9J.nru" 
." , 1 '.1 ~)f .. 
'1l1m~ b'1l'W '1J u{;lBI?IL'1lB ?lI'11Vlt'l{;lB,:j 

~) 	n"ilf111VJ~1'11?1~"il'1btJ'Wrl1Vl-r1Jfn'Ji~tJ VlVl!;lB.:l Vl~?lB1J VI~Bf111VJ~I'1VJ~M.nru"~lm~ 

GIl,b 	n"ilf1111J~f111~1'1..!f11':i1'1':i1:u1bfl':i1~'I-1 bbii't~/Vl~m;r'Ufl':i1~'I-1?11':i~1.fl1'W bbii't~/Vl~Bfl11JfJ~fJru.n1'V'l 

bb!;l~/Vl~BI'111:U?lB1JatJU'l..!fl11~~nIKB,:j ('I.h~b.fl'VIn:u01':i ml.G>h:J.b) 

bl1. b.(9) LtJ'Wn"il 0111Vf1J~f11'j\9l':il"il1Lfl11:;~ Lbii't::l/Vl~B-r1J~1~t:.J~\9l?l1'j~lm~ LL!;l:;/Vl~B-r'U~1,:j 

1'1'j1"i11~flrum¥l'1JB,:j(:.J~\9l.nru"m~~1\9l~ijj1'W?l1n!;l (international standard) bb!;l::l/Vl~B, "" 

-r1J~1.:j1'1'j1"il?lBtILl'iB~'Wcr'Wfll1~~n~B,:j (validation) 




bn. b.tv 1'l1'Vci1"l"lJ'V-:JbVlfl1'W1~~vi1.u Llii'bbn 

(9) f)l'H'111"JfA'1~lJ~bB'Wb'€J (DNA sequencing) 

tv) fl11V11bthM'W~"il1bV'l1~b~'€J1m'Wfl111il"J~t:J VI~tl~fl'l::f1f)~1f)fl11vl1-:J1'W"lJm~·:Il.Hj1\91 

b-d'U f)~Lflfl1161"l bfl'a1~~G'l1'a~1flTW fl~Lflfl1'abf)(;]hfl 

bn) fl111.udt:lJlJ~1611'~G'l'WbVlfl1 (bioinformatics) b~'VlijVlfl11.u'V:lJ~Vl1"l~11VIt:J1 G'l~1"l 
" 

'J~lJlJhhbbfld:lJ bfl~'€J"lil'V b~'Vvl11,xfl1'Jtl1~:lJ1m.J~vl11Iii'b~1.ff'U 
bn. b.bn 1'l1'Vci1~"lJ'V"lf)"Jfld'J:lJ~n~ fl11fl1'JlJ llii'bbn 

(9) fl1'J\91'a1"ilfA'1~lJblJG'l (DI'JA sequencing) b~'V\91'n;;Ifl1'jtl'Ub~'V'W fl1'jtl~'€J:lJtJ'W bb~t: 

tv) fl1':i1 bfl':i1t:~VlVlG'l'€JlJ flru?f:lJU~Vl1"l bfl61'1ffld':i:lJ fl11:lJ bvh bVi t:J:lJ n'WVl1"l bfl61'1ffld':i:lJ fl1';j, . 

.:=i 0.1 tV d ~ QJ iJ 

VlVlG'l'VlJ'(j1?f:lJ~~"lJ'V,;jCJ1 bb~~fl11:lJu ~ e:J(;]fl t:J b:lJ'V bVl Cl'U fl'U t:J1\91'UbblJ'U 

bn.b.~ ~';jf)~~b~Cl1.u'€J"l 1lii'u.n 

(9) n"ilfl111,x'U~fl1';j\91'J1"J1 bfl':i1~~ ~G'l,rlJG'l'U'Wf)l'H.J~\91(;J~\91llruev1~1mV'l, 


tv) n"il fl1'a1,xlJ~fl1';j-r'\.J"h:l(;J~ \91?f1'j~1mV'l 


bn) n"J fl11 1 ,xlJ~fl1';j\91':i1 "il1VlflrumV'l"lJ'V,;j[:.J~\911lruev1\911:lJ:lJ1\91';j~1'WG'l1fl6'l
.' ... 
~) n"ilfl11-ru,h:l1lijm<ii-:JfI~ilfl 

'W 


