
~1,:j"lJeJ'Ub"lJ\Pl"lJeJ,:j,:j1'U (Term of Reference: TOR)
bf'1~eJ,:j'htJ.n1-Wbbii'l~1bf'1i'1~~r\lii'l -wieJiJ ltli'bbni'iJ1bf'1i'1~~ lil1'U1'U CO) bf'1~eJ,:j

-------------------------------------------------------------------------------------------------------------------------------------

co). f'111lJ~tJ'UlJ1

?lmu'Ui~EJi'VI EJlf'11?1l?l1?1'llm'I"J lJ'l/!1i'VI EJl~EJ L'llEJ_11'VllJ LtJ'U?lmu'Ui~EJ~lJ_1?ff'l11lJ LtJ'U L~f'l1 'Ufl1':ii~EJ~l'U, , "
i'VIE.J1f'11?11'11?1'll.fl1'I"JiJoW'Ui5nlil1 'Ufll':i~l L'iJ'Ufl1':ii~ EJ1 'U':i~~U:Wll'1':i~l'U?ll flG'l bvwlJ_1 LtJ'Ufl1':iueJ_1 tl'U LLm'lltlt.1J'V!1 ?I'll.fl1'I"JLLG'l~

'I cQ 'I u 'I

':i1m1lJ[:.JG'l_11'Ui~EJ'lleJ_1?1mu'U ., L~m tJ'U LL'Vl~_1-DeJ:WG'le)l_1~_1L[:.JE.JLL'l"J1[:.JG'l_11'Ui~E.JLLG'l~U1fl1':ii'll1fl1':iLLri'lllJ'll'U b~EJf'I'U~i~EJ
" , "

'll1blJ LG'lflG'lLLG'l~L'l!G'l~i'VIEJl LtJ'Uf'I'U~i~E.J.fnEJ 1vl?lmu'Ui~EJi'VI EJlf'11?11'11?1'll.fl1'I"J :W'Vlli'VIEJ1~EJL'llEJ_11'VllJ b~EJiJoW'UDnlil'Vl~ fl1 'U'" ,
fl1':i~lLU'Ufl1':ii~EJ~'U~1'U'VI1_1~1'UeJru'll1i'VIEJl LLG'l~L'l!G'l~i'VIE.JlL~eJl'1':i11i1'Vllfl1':i~~L.geJ f'!fl't':llflG'l1fl'lleJ_1L.geJb ':if'l~rieJ 1~Ln~ I':if'l

... "
LLG'l~'l"Jl'Vl~~1.l1L.geJb ':if'lL-Dl?f1l_1 fl1EJ ':i1:wfi_1fl1':if'!fl't':l1':i~UUfliJrl:wtl'U'lleJ_11l_1fl1 EJ1 'Ufl1':il'1eJU?I'UeJ_1~eJ b ':if'l~~ L.geJ L~mll hJ?f

'U 'U 'I 'U

fl1':if'ldUf'llJfll':iLL 'l"J1':i~Ul~'lleJ_1b ':if'l~~ L.geJLLGl~fll':i-rfl't':llfl~:Wcr~~ L.geJ~iJ'\.h~~'VI5.fl1'I"J~_1:ff'U b~EJ_1l'Ui~EJ L'Vl~l.Q~l LU'Ufll':i, , "
rnEJ1tii1m_1 fll':ii~EJ'lleJ_1,r fli~EJ f'lru11?!iU1ru en LeJfl~iJf'ldl:w~mllJ?ll:!.J1':itl1 'U'VlG'l1fl'VlG'lltJ ?ll'llli'lll~ l'U1'U ~ v1l'U b~ EJ'I 'I QJ U 'IJ

_1l'Ui~ EJL'Vl~l.QiJf'ldl:W~l LtJ'U~vleJ_11.;s Lf'l~eJ_1iJeJi'VIE.J1f'1l?l1'11'Vlm fl'VlG'llEJ'llU~ L~eJ 1m'Ufl1':if'! fl't':ll LLG'l~l'1eJUh'VI ~i~ EJ~_1fl~11 ~_1

Lf'l~eJ_1~l EJ.fl1'I"Jna~iLf'l ':il ~Y;L1iIG'l.QLtJ'U Lf'l~eJ_1iJeJ~'U ~l'Um m'U_1l'Ui~ EJ1 'Ufll':if'! fl't':ll LLG'l~L-DlhL~E.J1 tlU fll':iLL?I~_1eJeJfl'lleJ_1?1l':i

oW'U5m':ilJ LLG'l~bU':i~'U ~_1?1l:!.Jl':itl~lEJ.fl1'I"Ju'UVifl LLG'l~iLf'l':il~y;-DeJ:wG'l?ll':iow'UDm':i:wLLG'l~bU':i~'ULLUUe)l'1b 'Ui(~1~, " ,

t1Ii1Ii1U'U.Qf'I'U~i~EJ'll1b:wLG'lflG'l LLG'l~L'l!G'l~i'VIEJl ?lmu'Ui~EJi'VIEJlf'll?l1'11?1'llm'I"J :W'Vlli'VIEJ1~m'llEJ_11 'VllJ iJ Lf'l~eJ_1
'I 'IJ 'I 'I

~lEJ.fl1'I"JLIiIG'l~iJeJl~fll':i1.;s_11'ULtJ'UL1m'U1'ULL~1bU':iLLmlJ~1_1 11lJ?ll:wl':itliLf'l':il~y;fll'I"J1vi' ~_11'Ut1Ii1~U'U.QL'VIf'lb'UbG'l~~1_11

iJf'ldl:W~'U?li(EJ:!.Jlfl:ff'U Lf'l~eJ_1~l EJm'I"J LIiIG'lLLG'l~bU':iLLm:wi Lml~Y;iJfll':i[:.J'U1fl'VlG'l1 EJL'VIf'lb'UbG'l~111 'ULf'l~eJ_1L~EJ1tl'U 'Vll1 ~
?ll:!.Jl':itliLf'l':il~'Vl1vi''Vlm fl'VlG'llEJ11'1t1U':i~?I_1~fllEJ 1 'ULf'l~eJ_1iJeJL~EJ1 1'1':i11i11~1vi'~1 EJf'l1l:W11~:ff'U ~_1d?lmu'Ui~ EJi'VIEJl f'!l?II'll,
?I'll.fl1'I"J ~_11~-ru eJ'Ui(~ iii1 fllJ'Vlli'VI EJ1 ~ EJL'llEJ_11'VllJ1~~ ~ ~_1~1,r fli'lll fll':ii~ EJi'VIE.Jlf'll?l1'11?1'llfll'I"J L~eJ LtJ~fll':iL1EJ'U fl1':i?leJ'U, , ,
'Vl~fl~m':i~~uuru~l'1f'!fl't':ll ('Vl~fl~I'1':i'Ul'Ul'lll~) ~_1':i~~UU1tytylb'VI LLG'l~':i~~UU1tytylLeJfl b~EJf'll~lllil~L~lJ'Vl~fl~I'1':ihn'U

tJ fll ':if'!fl't':ll ~crbCO:: Lf'l~eN ~ 1 EJm'I"J LLG'l~iLml ~y;L1iIG'l.Q1iI~':ieJ_1-ru fll ':iL1EJ'Ufll':i?l eJ'U1'1G'leJ~1iI'Ufll ':i'Vlli~ EJ'lleJ_1,rfl f'!fl't':l11 'U'Vlfl

?Il'llli'll11 ~iJf'lrufll'I"J LLG'l~iJmllJ~'U?li(EJ LViEJULv1l':i~~U:!.JlI'1':i~l'U?llflG'l 1iI~?ll:!.Jl':itl'Vll 1~Ln~fll':i?l~1_1,rfli~EJ1'U 1 'VllJ'Vl1eJ, ... ,
Uf'lG'll m?ll EJi'VIE.Jlf'll?l1'11LLG'l~ L'VIf'lb'UbG'l~~iJf'lrufll'I"J LLG'l~?leJ~f'l~eJ_1tlUf'l1l:WvleJ_1 fll':i'lleJ_1EJ'VIDf'll?11'11'll1~1~ ~_1,r'U ?lmu'Ui~EJ, , ,
i'Vi EJl f'll?l1'11?1'llfll'I"J~_1iJ f'l1l:WU':i~ ?I_1~~ iii~~ ~.geJ Lf'l~eJ_1~l EJfll'I"J LLG'l~iLf'l':il~Y; LIiIG'l'I"J~eJ:WbU ':iLLfl':ilJi Lf'l':il ~Y; L~eJ1.ll:Wl,
'VI~LL'VI'ULf'l~eJ_1L~:W LbG'l~L~:WU':i~~'VI5m'I"J1 'Ufll':i'Vhi~EJ L~eJ'Vh1 ~fll':ii~EJ LtJ'U 1UeJ th_1':i1~ L11 ~'U?li(EJ ?ll:!.Jl':itl[:.J~I'1[:.JG'l

_11'Ui~EJ~iJf'lru.fl1'I"J?I_11~ ':i1:wfi_1L~:Wf'l1l:W'Vlm fl'Vlm EJ1 'Ufll':ioW(1),J'Ul':iULLUUi5i~tJ LLG'l~fll':im1Ii1iuIiIQEJ 1'UeJ'Ulf'l1'1, " "

"'.1 ~lEI. 11'1'lu':i::~_1f'1

h(9) L~eJ1.ll:!.Jl1.;s_1l'U'VImL'VI'ULf'l~eJ_1L~:w

h~ L~eJ L~:WLLG'l~':ieJ_1-ruf'ldl:W'VlG'llfl'VlG'llEJ'lleJ_1':iULLUUi5i~ EJ~iJ L~:w:ff'U
"

hm L~eJfll':i'Vlli~EJ1~m':iG'lLU1'VllJ1EJ1~eJ~1_1iJU':i~~'VI5fll'I"JLbG'l~f'lrufll'I"J, ,

"''''" ..m. f'1ru~lJUI'1"tJeN~~~'Umlf'11. ....

m.(9) iJ f'ldl:W?ll:!.Jl':itlm:Wfl~'Vl:Wl EJ

m.~ 1lJLtJ'UUf'lf'lG'l~:WG'l~mEJ,



- l!J -

(;fl.c( hJLth.J~i'li'l~~,:jv~'j':1'Vrh:l~m:1~\.Jfl1'j'~'U-rrel L~'Uel'VI1el'Vh~(\jqjlti\J'VI'I11fNl'U"1Jel,:j1'!11'-B'1i'l'j'11 L~el,:j~l n LiJ'U~

~hJ~1'1.1Ln ru" III'j'tJ'j':1Lil'U~a III'j'tJn 'U1i,:jl'U"1Jel,:j~tJ 'j':1nsums 1'l1lJ'j':1L{jEJ'U~1'~lJ'U1'l111rm n 'j':1'Vl'j'1,:jIll'j'i'l ",:j ri 1'VI'1.1~1'l1lJ~~ ~ ~
tJ'j':1fl1f'lL~EJLL~'j'1'U'j':1'U'ULi'l1el'!lltJ~1'j'~'UL'Vlf'l'lJel,:jmlJUqj~llm,:j

(;fl.tt 1lJLu'U'Ui'lf'l~~,:j{)m:1'U~eJ 111'Uuru;lhlEJ~el~v1,:j,:jl'ULL~:11~LL~,:jLitJ'U~el1~LU'U~v1,:j,:jl'U'lJel,:j'VI'l11EJ,:j1'U'lJeJ,:j1'~1'1.1
'I \I 'I QJ 'U 'U d!iI

'j':1'U'ULf'l1el'!llEJ~1'j'~'UL'Vlf'l'lJel,:jmlJuru~llm,:j ~,:j'j'llJ~,:j-U~'Uf'lf'l~~~v1,:j,:jl'ULiJ'U~'U~l'U~~~fl1'j' m'j'lJfl1'j'~~~fl1'j' ~'U:S'Vm
QJ 'I \I 'I 'U 'U 'U

~ije)l'Ul~ 1'Ufl1'j'~1 L-U'U,:jl'U1'1.11l~fl1'j'"1Jv,:j-u&i'Uf'lf'l~,r'U~lEJ~ ,
sn, '0:> ij f'lru~lJ'U1i LL~:11lJij"Il'l'1ru:1t>1el,:j~llJI'l1lJ~f'l ru:1msurrnu bEJ'UlfJfl1'j'~~~el~~~ 1,:jLL~:1fl1'j''U:S'VI1'j'~~~mf'l1'~, ' ...

ril'V1'U~1'U'j'l'!lfi~~l'U L'U1l'l'11,
(;fl.rnI LiJ'U'Ui'lf'l~D'j''j'lJ~1'V11el-u&i'Uf'lf'l~~ijm~~'lJ1EJ~~~~tJ'j':1m~'j'1f'l1BL~Il'Vl'j'eJ-UIl~~,:j1l~11

'I 'I 'U ..

(;fl.~ 1lJLu'U~ij ~~tJ'j':1bEJ'!lU~llJfl'U n'U~~'U-rrelL~'Uml EJ~'U~ L-rrl ~'U-rrelL~'Uel1~ LLn ~mu'Ul~ EJl'VlE.J1f'l1~1'l1~"1Jm~~ ~ ,
lJ'VI11'VlE.J1"EJL~EJ,:j1'VI~ ru l'UtJ'j':1 fl1f'ltJ'j':1mmlf'llBL~Il'V1'j'el-Ull~ 'VI1el1~LiJ'U~m:1v11fl1'j'5'UL u'Ufl1'j'.;r~'lJl1,:jfl1'j'~

LL'!l,:j.;r'UeJ~l,:jLU'UD'j''j'lJ1'Ufl1'j'tJ'j':1mmli'llB L~1l'Vl'j'el'WIl~f'l~,:jd

(;fl.~ 1~ Lu'Uen~1''U Lelll~'Vl~'VI1elmllJ~lJn'U ~,:jell~tJn L~DhJtJellJ~'Uf'll~ 1'VlEJL1''ULLI'i1'~'Ul~"1JeJ,:j~~'U-rrm~'Uel1~ij
\I 'I ':,..J .a 'U

Ali,:j 1~~~:1 Lelll~'Vl~LL~:1f'l11lJ~lJn'UL'li'U11,r'U,
sn, CilO ~~'U-rrm~'U eJt>1eJ,:j~,:j'Vl:1L{jEJ'U1'U'j':1'U'U~~~el~~~l,:jmf'l1'~~lEJB L~1l'Vl'j'eJ'WIl~ (Electronic Government~ ~

Procurement: e - GP) "1Jel,:jmlJUqj~llm,:j

"" OJcr. ':mJ~::LilEJ~LL~::f1ru~n~ru::LQ'Wl::•
cr.@ f1ru~n~ru::~'JhJ•

c(.Cil.~ LU'ULf'l~el,:j~lE.Jill~ u'UVillm~ LL~:11Lml:1~-rreJlJ~ ~l'j'~'UDm'j'lJLL~:: btJ'j'~'U~lmL~'UL~~LL~:1" ,

~llJ1'j'mv,:j1''Ufl1'j'~lE.Jill~Vif!ellJ~lEJ~LL'U'U Chemiluminescence, Fluorescence, LL~:1

Colorimetric 1~ L'li'UChemiluminescence Western Blot, Fluorescent Western Blot,
.:'1 "DNA Gels, LL~:1Protein Gels Lu'UI'l'U

c(.Cil.(;fl

cr.1EI flru~n~ru::LQ'Wl::
c(.~.Cil 'j':1'U'U~lE.Jill~

c(.~.Cil.Cil m9el,:j~1E.Jill~'1J-U~CCD 'VI1el'!l'W~~'U~~1l11 el~l,:j,relEJ Cil'o:>D'Vl ~,:j1~~1'j'::~'U~L'Vll 'o:>tt,tt(;fltt

'j':1~'U LL~:1ijf'l11lJ~:1LBEJ~~,:j1~,relEJIl11'0:> ~l'UYlm"1l~~
Q.I !1.1 q 0 c;=:; 1.1 dI d doCll I

I'll Il~ eJ,:jlJ'j':1'U'U'Vllf'l11lJLEJ'UmEJPeltier 'VI'j'el'j':1'U'Uel'U'Vl~ml

IPllll~el,:jij~lfl1'j'1''U~'',:j,:jl'U Quantum efficiency (QE) eJ~l,:j,relEJrnlo% ~f'l11lJE.J11i'l~'ULL~,:j

~tt nm LL~:11~,reJEJIl11tto% ~f'l11lJE.J11f'l~'ULL~,:j~tt - ~oo nm

ij~1'lil,:j"1Jel,:ji'l11lJLiJ'UL~'Um,:j1'Ufl1'j'Bl'U~1(Dynamic range) lJ11l1l11 c( orders of

magnitude (00)

L~'U~~~lEJm~ij')1''ULL~,:jIl1'l,:j1~,relEJIl11 F/ o.~tt ~-rellJ'j':1'U'UtJ1''UbyJn~mWtl~5I'lb 'Umi
"

c(.~.Cil.'o:> ll~el,:j~llJl'j'{)tJ1''U~11~LL'U'U mechanical zoom

c(.~.Cil.rnI ~llJ1'j'{)tJ1''U"1llJL~elril'V1'U~~'U~~ltJm~ 1~L'VIlJl:1~lJn'UlPllel~1,:j~'I11lJl~ltJm~ 1~
"

~llJl'j'{) LU~el'f.lll~,:jm~ ril L'W~LL~,:jeleJlllJ1'UeJIllPll Lf'l~el,:jL~el L~lJi'l11lJ~:1mIl1 'Ufl1'j'11,:jlPllel~1,:j

1~ LL~:1ij'j':1'U'Uf'l11lJtJ~eJ~ii'tJlPl~fl1'j'v11,:jl'U"1Jel,:jLL'VI~,:jril L-U~LL~,:j'f.l~I'l-rl111elL~1'lL~mjel,:jn'U,
~ ~ ~.:lIo d

LL~,:jfJ1L~~~eJ(;lLlJeJLiJ~tJ'j':11'lLmel,:j" ~
~1'U1'ULf'l~el,:jijLL'VI~,:jrilLlj~ LL~,:jel~I'l~111bm~1'l(UV transilluminator),



- Q1 -

cr.h<9l.<9lo~hu1'ULfI~e:J'liJLLVl~'lrilLij~LLG1'l~'lJll (Epi-white light)

cr.hco).<9l<9l~ll'U1'ULfI~e:J'liJLLVl~'lrilLij~LLG1'l Epi-red, Epi-green, Epi-blue, Epi-far red, Epi-near IR

Vl1mn nrrn
cr.®.<9l.<9l®G1ll.ll1me:J'l-r'ULL~'Ufl'ie:J'lLL?l'l (Filter) 1~e:J~l'lUmJ 0 I'ilLLVl"J'l fll'UfI:Jj~ltJ1~'U'U:Jjml'leJi,

eJl'll'U1(~ LL~~iJ filter LL'U'U:Jjlm~l'U~:JjTVfreJ:Jjn'ULfI~eJ'leJ~l'lUmJ 0 filters...
cr.h<9l.<9lm(;'fll.ll1meJ'l-r'Urn11'l1T'irr~ lth&l'U~lm'Ylflijfl stain-free gel vtbJ~eJ'l~eJ:Jj~Vl~-:JLLtJf1 h.b&l'U

cr.L'J.<9l.<9lcriJm~\P1lmjl-:J'1lij~ White sample tray LVJmeJ-:J-r'Um1{]ltJrn'V1\P1le:J~l-:J colorimetric

stains L'll'UCoomassie blue LL~~ silver stains 1~

cr.h<9l.<9letiJm~\P1le:J~l-:J'1lij~ Blue sample tray LVJmeJ'lr'Um1{]ltJrn'V1\P1leJ~l-:J nucleic acid L'll'U

SYBR®Safe

cr.h<9l.<9lDiJm~\P1leJ~l-:J'1lij~ Blot/UV/stain-free sample tray LVJeJ1eJ-:Jr'Um1{]ltJrn'V1\P1leJ~l-:J

~lVlr'U chemiluminescence, fluorescent L'll'U strain-free, ethidium bromide, SYBR

Green, SYBRSafe, SYBRGold, GelGreen, GelRed, fluorescein, Oriole, SYPRO

Ruby, SYTO oo, Coomassie Blue, Alexa Fluor (cr~~, etc(D, Dcrlni,b~o, Ini~o),

Dyl.ight (c(~~, eteto, beto, D~o, ~oo), IRDye (D~oRD, ~ooCW) and StarBright

Blue (et®o, lnioo)

cr.®.<9l.<9l1niiJ1~'U'U~(;'fll.ll1tlI'l1l~(;'feJ'U1~'U'1lij~'lJeJ-:Jm\1l L~eJ'tJr'U1tJ LL'U'U'lJeJ-:Jm1{]l tJrn'V1 1r'U LL(;'f-:JLL~~
, 'U 'U

rlll'll-:J 'l 'lJeJ-:Jf1~eJ-:Jl~LVl:Jjl~(;'f:Jjn'U'1lij~'lJeJ-:Jm~hi1\1ltJeJl'll'Um1

r , '" 1
Q.I I J !I.J ""lII~~ Q.I 1.:::11. l.I !I.J IV.c!,I

a l:Jj l1 tl a -:J-:Jl'UmtJ.n l'V1LL~~ LL(;'f~ -:Je.J~rn'V1 e.Jl'UVl'Ul ~ eJ(;'f'Yl1'l\1l1'l-:JeJtJ'U1 L1 ru ~ l'UVl'Ul'lJ eJ-:JI'l1Lfl1eJ-:J
'U

1m~tJm-:J

(;'fl:Jjl';itltJr'Urlll'll-:J 'l '~eJ-:J';i~'U'U{]ltJrn'V11 ~LVll.ll~(;'f:Jjn'U~tJLL'U'U\P1leJ~l'l~L~e:Jf11~m)1'l1 'Um1

L~m~e:Jf1'1lij~ LLVl~-:Jril Lij~LL(;'f-:J'1lij~'lJe:J-:JYl~LI'le:Ji LL~~rlll'll-:J'l 'lJeJ-:J\P1lf1~eJ-:J1~LVll.ll~(;'f:Jjn'U

'll'U~L~e:Jf11~m)1'l1 'Um1

(;'fl:Jjl';im~eJf1m';i~-:Jrllm1r'ULL(;'f-:J LL'U'UeJl'll 'Um1 b~eJ1~LVll.ll~(;'f:Jjn'U-:Jl'U 1~Vl~ltJ~tJLL'U'U LL~~

(;'fll.ll';itl ~'lrll m';ir'U LL(;'f-:J~ltJl'l'ULeJ-:J1~

iJ Mode L~eJ1-U{]ltJrn'V1LL'U'UVll'lll-:JL1m~LVl:Jjl~(;'f:Jj~lVlr'U-:Jl'U chemiluminescence

iJ-W-:Jri'll''U1'Um1ieJ'UVl~l tJrn'V11 ~ Lu'Urn'V1 L~tn n'U~lVlr'U'll'U multi plex fluorescence 1~ tJ

(;'fll.ll';itlie:J'Urn'V1MeJ~l-:JUe:JtJ m ~

(;'fll.ll';itl'l1lrn'V1~{]ltJ1~eJeJf1~lmfl~eJ-:J 1'U';itJLL'U'UhM SCN/MSCN, TIFF LL~~ JPG L~eJ
'U

'l1l1tJ1off-:Jl'U~'U'l~ltJm';i61-:J{]ltJ~ltJ'lle:J-:JL~eJ:Jjl'lmL'U'U USB LL~~ ethernet port

cr.®.m ltJ';iLLfl'i:JjlLfl';jl~'I-1rn'V1 iJflru(;'f:JjU~e:J~l-:JueJtJ~'ld,
cr.®.m.<9l iJ-W-:Jri'll''UtJr'Urn'V1 L'll'U invert, brightness, contrast, Vl1mtJ~tJ'U'lJ'Ul~'lJeJ-:Jrn'V11~l'll:Jj

~eJ'lm1

1tJ';i LLfl'i:Jj(;'fll.ll';itl LL(;'f~-:Je.J~1'U';itJ LL'U'U(;'fl:JjlJ~M
'U

(;'fll.ll';itlVll LLm'lJeJ-:J\P1leJ~l-:JLL~~LLtl'ULL'U'U1'Urn'V1L~~ 1~ L~e:J'Vhm';ilLfl1l~'I-1JlVl1.Tf11:Jj L~~~,

'lJ'Ul~, LL~~fI1l:JjL oV':Jj'lJeJ-:JLLtl'Ul~mtJ~tJ'ULVitJ'Un'U LL'U'U:Jjll'l';i~l'U1~

cr.®.m.m



«.\!J.Q1.« ~llJl'jflFlTt.n t1.l 'VI1 b:U-:JU1lJ 1ru'lJeJ-:Ju'U'Ub~eJbVltJ'Un'Uu'U'UlJll'l'j~l'U 1~ (Quantification)
l~E.J~lm'jflFll'U'dru 1~~-:Ju'U'Ub:U-:Je)I'l'jl~'d'U(Relative quantities) bb~t filU1lJlru~dJ'U1il1-:J

(Absolute quantification)

«.\!J.Q1.ct ~llJl'jmb~~-:J pixel 1'Um'\Al~lE.J~~lJvl'd b~eJ1oV1'Uf11'jI'l'j'dIil~eJ'Ubb~ti1eJ-:Jn'Uf11'jI'l'j'dlill~
u1mruvl'deJ~1-:J1'Ublil~~~'\Al~1~

«.\!J.Q1.b lu'jbbmlJiht'U'U annotations ~~llJl'jm~lJvl'de)m':l'j ~lJ~FlleJ5'U1E.J bb~tbi'UmH'!'j~-:J'U'U
\J

m'\Al1~

«.\!J.Q1.(;'l/ ~lm'jfllbl"l'jlt'!.4bb~tFll'U'dru~~m'\Albb'U'U Total Lane Protein Normalization uae
Housekeeping Protein BandsNormalization 1~

«.\!J.Q1.~ 1u'jbbmlJ~lm'jflu'UVin[1l'vm~t~-:JeJeJnm'\Al1'U~ubb'U'U'lJeJ-:J1 yJ~'U'W~~l-:J '11~ b'll'UJPG,TIFF,
PNG,BMPb.u'U(l)'U

«.\!J.Q1.~ ~lm'jflu'UVin'tmlE.J-:Jl'U~~ 1'U'jUbb'U'U1yJ~ PDF 1m~tJl'l'j-:J
\J

«.\!J.Q1.C9l0 lU'jbbmlJlbl"l'jl~'!.4~lm'jfl~~~\I'U'Ubl"l~eJ\ll"leJlJ~'dbl'leJi~-:J1'U'jt'U'U Microsoft Windows

uae Mac OS 1m~tJ hhhn~..sl'U'd'Um,'ll\ll'U uaehl:wfil~'lJ~'V1tl'l~eJ~eJ1tJf11'j1off-:Jl'U
\J ,

(license-free, unlimited users)

«.\!J.« seuu1yJvh

r.::.h«.C9l 1-itl~n'U1yJvh \!J\!J0-\!JQ10 b~1'1mllJ~ cto-bo b~il'l"ll

«.l6J.«.\!J 'U~6{1'jeJ-:J1yJvh~:wu'jt~'V15m'\Al bYJtJ-:J'\AleJ~llJl'jmeJ\I-r'Uf11'jv\'l\11'U'lJeJ\Ibl"l~eJ-:JljeJ'lJ'Ul~,
hhJeJtJn'll \!J KVA

«.Q1.C9l l"leJlJ~'dbl'leJ16{1'V1-r'Uu'jtm~~~

«.Q1.C9l.C9l b.u'U'jt'U'Uu'jtm~~~ bb'U'U~\ll~t

«.Q1.C9l.\!J :W'VI,..htJU'jtlJ'l~~~nm\ll"l'dllJb~'lhjueJtJ ~ bbn'U'VI~n1~E.J:WmllJbh~'t1Jt1Jlru'U1Wf11~'U~1'U

hlueJE.Jnl1 Q1.0 GHz bb~t'VI,..htJmllJ..s11'Uvl'd CPUhJUeJE.Jnl1 C9lb MB
«.Q1.C9l.Q1 :W'VI,..hE.JI"l'dllJ..sl'V1~n(RAM)'lJ'Ul~ hJueJtJnl1 ~ GB
«.Q1.C9l.« :W~'U~~~bn'U.ueJl;j~ (Hard disk) uuu SSD 'lJ'Ul~mllJ~hjueJtJnl1 ctoo GBuae

HOD 'lJ'Ul~mllJlilhjueJtJnl1 C9lTB,
«.Q1.C9l.ct :W'jt'U'UU~U~f11'j Microsoft Window C9l0 l~tJ:W~'lJ~'V1t~n(l)eJ\ll'lllJnD'VImE.J

«.Q1.C9l.b :WeJumru Mouse, Keyboard '\Al~eJlJ'toif-:Jl'U,
«.Q1.C9l.(;'l/ :Wlilmb~~\lm'\Albb'U'ULED :W'lJ'Ul~hjueJE.Jnl1 \!JQ1.o'd

«.Q1.Q1

bl"l~eJ\I~lJ~m'\Al Laser~ '\Al~eJlJV!:wn~lJ~ bb~t'VI:wn~lJ~6{1'jeJ\lBn C9l'll~
bl"l~eJ\I~lJ~m'\Al Thermal printer '\Al~eJlJm~~T\':l Thermal paper eJ~l-:JUeJE.J« if'd'U

'U(1l6{1'jeJ\l1v'h~1'lJ'Ul(1)hjueJE.Jnl1 C9l.ctKVA,
1U'j bbn1lJlJlml51'U'lJeJ\I bl"l~eJ\I~b.u'U~'lJ~'V1E~fIn(l)eJ\I

~ \J

'UeJyJu'dil"l'd'Ul"llJbb~~l bl"l'jl~'!.4~~1~mml51'UmlJ'U1~'V1 ~~~I'l bl"l~eJ\I
, '" \J



- c;: -

CC.CC ~~il'U1'tJ~'U e')

c.::.oc.(9) eJtJ frm1~..:J'V1lJ~l'1eJ..:JLtJ'U~'U1"i'11'V1l.h'l~eJlJ&i~~..:JhI LtJ'U Lfl~eJ..:JLnl LnU'V1~eJLfltJCIn1 -ll..:J1 'UlJ1 neJ'U, ~
c.::.c.::.~ LtJ'U~~\Pl.nru"Vl"'illnU1,;''Vler~~\Plvn~1mmlJ1\Pl·Hi1'U ISO~OO(9) LVitJULvil'V1~eJ~nl1~ ..
c.::.c.::.bI1 (1]1Lfl~ml'1eJ..:JLtJ'U~'Ul"i'l~~~ \Pl"'illn er~~\Pl1~ tl(Pl'S..:Jil-rre:JlJ",~'Ul"i'l~ L"''Ue:J'jlflltJ~ln1lU'U L1U 1'll~'lJe:J..:J~ ~ ':..I

er~~\Pl~
c.::.oc.c.:: U1,;''Vl~~~''ii'1'V1'l..h tJl'1e:J..:J1~1u f11~ LLI'i..:J~..:J1~LtJ'Uer L~'Vl'U"ii'l'V1Ultl1~tJ\Pl~..:J"'illner~~\Pl~ ~

U1,;''Vl~~~''ii'1'V1Ultlil Le:Jn"'1~1me:J..:J f11~~l'Uf11~~ne:JmlJe:J ~1..:JLtJ'U'Vll..:Jf11~ (Servicetraining

certificate) "'illner~~\Pl 'V1~e:Jl~1me:J..:JlJl(Pl'S~1'U ISO~OO(9) LVitJULvil'V1~e:J~nl1 LvJe:JtJ~~1tl'llt1~ ..
1'Unl~u1nl~'V1~..:Jnl~'lJltJ

ilf11~1utJ~~n'Uflru.f11'V'le:J~1..:JtJe:Jtl bI1 ;j 'V'l~mj~..:Jvilf11~\Pl~1"'il"'e:JU (Calibration) "lie:JlJth~..:J, ,
(Maintenance) Yln1 b L~e:J'ULtJ'Un"'l bI1 ;j1'U~1..:Jn"'11utJ~~n'U1IiltJhlfililfhH~ltl11il1~..:J~'U
U1,;''Vl~~1il''ii'1'V1Ultll'1e:J..:J~1L-U'Uf11~&iIil~..:JLfl~e:J..:JLL"'~~tJmrul'il..:J 1~ L~tJ1-rre:J..:J1~'V'l~e:JlJ1-ll..:Jl'U1~ LtJ'U

eJ~l..:J~ 'Y'l~e:JlJ~..:J~Iile:JmlJ L~l'V1tJl~m -ll..:Jl'U1~"'1lJ1~Cl1 -ll..:Jl'ULL"'~th~..:J1mn Lfl~e:J..:Jl~L tJ'Ue:J~l..:J~~ ,
mtl'V1~\lf11~~..:JlJe:JU

c.::.c.::.~ 'lle:J'WLL1 imu fllJ LL"'~l Lfl~l~v1~",ilf11~1utJ~~n'U f11~&i1il~..:J'V.f1\Pl"'e:JIilf11~ 1-ll..:Jl'U 1 'Umru~Lnlil,
Uty'V11'V1~m~tl'V11tJ ~1lJfi..:Jf11'j upgrade version 'lJe:J..:J'lle:Jvhni

c.::.c.::.~ ilfiile:JtJ'j~ne:Juf11~H..:Jl'ULL"'~f11~Ul'j..:J1f1'1~lm~11 'VltJ LL"'~m~leJ..:Jnfl~ e:J~l..:JtJe:Jtl (9) 'lllil
'U 'I "l 'I

tr:. n1~1utJ~::n'U

er'lJltJ"'il~I'1e:J..:J1utJ~~n'Ufl11lJ'Ill'jIilUn'Y'l~e:J..:J ~~tJ~nmhjtJe:JtJnl1 bI1 ;j~ ,

b. ~::£J::~ 1i'l1fl..:JlJeJ'lJ

~'lJltl"'il~I'1e:J..:J~..:JlJe:Ju~",~ mtJ1'U ~o l'U tTUtllil"'illnl'U"'..:J'UllJ1'U~tytylsffe:J'lJltl

mi. n1'VI'Ulilfj'U~1F11

'jlfll~L"''Ue:J"'il~I'1e:J..:Jr\'1'V1'UIil~'U'jlfll1:WtJe:JtJnl1 ~o l'U

C;;;. 1.:)~~'U1'Un1~~1il'lll1

1..:JL~'U..:JUtJ~~lJlru~~lilsffe:Jfl~..:J-d' LtJ'UL~'U~,~oo,ooo.- U1'Vl ("'e:J..:J~1'U"'e:J..:JLL"''U'lJl'Vltl1'U)

c;<. ~1Ft1ni'l1':)

LtJ'UL~'U~,~oo,ooo.- U1'Vl ("'e:J..:J~1'U"'e:J..:JLL"''UU1'Vltl1'U)

@O. 'III~mnru';~~i'l::~'Vl51'Uf11~~liJl~ru1

Lnru" f11~Vi"'ill~rul1 -llLnru"Vl~l m

I 1IQ1 .q 0 Q

@@. 'III'U1£J':)1'U~~'lJ~Iil'!1il'lJ1il1~'U'Un1~v

"'moJ'Ul~tJl'VltJ1i'11",(?)i"''lJm'Y'l lJ'V111'VltJ1~m 'litJ..:J1'V1:W,

.t::iII ~ Q CII Q A@m. fleJ'lJt11lJ~1£Ji'l:: ~eJ£J1il~'WlJ~(;llJ 'III~m~fllil':) Fl11lJFI~H 'III'U

E-maiL:sayamon.ho.@cmu.ac.th.jarawee.k@cmu.ac.th
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