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Notch 3 encodes cell surface receptor protein which is essential for 

development, and apoptosis of various cell types. In the immune system, Notch 3 

regulates the development of regulatory T cell and differentiation of helper T cell. 

Dysregulation of Notch 3 is linked to cancer and neurological disorders. Aim of this 

research was to produce monoclonal antibodies against ligand-binding ectodomain 

of Notch 3. Primer sets overlapping the EGF 9-14 of Notch 3 were designed and the 

restriction enzymes recognition site was introduced at both ends. PCR amplification 

using this primer set and plasmid pcDNA-Notch 3 as template was carried out. The 

PCR products were digested and inserted into PET-15b expression vector in frame 

with histidine tag to created recombinant plasmid. The recombinant plasmid was 

introduced in E. coli BL21 (DE3) pLysS and Rosettagami B (DE3) pLysS. After 

induction using IPTG, it was found that only Rosettagami B(DE3) pLysS yielded 

expected protein product on SDS-PAGE with the size of 33 kDa. Therefore, 

Rosettagami B (DE3) pLysS harboring the recombinant plasmid gene was chosen as 

expression system for further optimization for productivity. Optimal conditions for 

recombinant protein production were obtained by cultivation at 37 '~ ,  with IPTG 

induction time of 6 hr. The recombinant protein was purified using His-select Nickel 

beads column affinity and used as antigen to immunize BALB/c mice. After somatic 

cell fusions, culture supernatants were screened by Western blot and cell-ELISA for 

antibodies which recognizes native Notch 3. Four clones producing antibodies 

reacting specifically with Notch3 were obtained. Two clones (4ID8-D6 and 2lD5-F6) 

reacted specifically to Notch 3 in 293T cell line overexpressing mNotch 3 by cell- 

ELISA. These monoclonal antibodies are useful for monitoring Notch 3 expression in 

cells and tissues. 
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~u~~nauaa~~au' iua~ti iau~ra~ld~iuuana~a~am~sl~w~uuaa\r  Notch3 4qeiqiifinun~w1u 
l, d 
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EGF repeats 9-1 4 Cwu% limiting dilution LL~Z?L~?I=$ isotype V ~ ~ C U ~ U ~ R ~ U ~ ~ L L ~ M ~ Y ~ ~  
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1999; Lardelli bLfi::Rtu::, 1994; Gallahan LLa:: Callahan, 1997; Maillard LL~::R~:, 2005) 64 
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Double positive thymocyte (cD~+/cD~ ' )  ~I,~%JLAU~LL~;? ienitaamqaanqza~Aiaqlu 

4LUt!! ~ . 1 ~ ~ ~ ~ ~ 1 n n l f ~ i l ~ i P d $ 9 ~ n ' u s z 9 1 1 ~ ~ c  Notch3, pre-TCR NF-rB l u n ~ t d e & ~ ~ i m  

Notch3 ~ ~ ~ l V ~ l i l d R 9 ~ ~ u ~ l t w ' F S ] u i " U a ~ n ~ ~ b ~ ~ a "  Regulatory T cell (Talora uaznnrz. 

2006) ~azn i t~~d l ' l n iwaaq  Helper T cell ~ u a ~ u ~ r d ~ u d a i u a a ~ p ~ ~ u ~ u ~ n m " ~ ~  

(Maekawa uaznmz, 2003) 

Jurynczyk LLaznmz (2008) wu i i rda~Lau~qu '  y-secretase inhibitor L L R ~  

~ u u i u o A ~ ~ u ~ ~ 5 m a ~ i ~ " r ~ ~ u ~ m a h a ~  Notch LL~LL~DcU$~?~OL~~UL~B~O~ Notch3 L ~ ~ a d l q  
PI 

~~~?Fmuru'i;n1~fiuCq?~~du~m~5a~q ~0 tch -1  wuiiijnitmauauaqaeq  hi ~ ~ a z  T ~ I  7-type 

aaq proteolipid protein (PLP) reactive T cells danii5unio~uiq~~qucmahaq Notch3 lu 

T cell ~ ~ u u h , w i z  wuii~R?iU/<us"n'unitLLam~aandamila~6~~~ Protein Kinase C 

44 w 
(PKC) 4 4  PKC i ;n~ iu~i i~~1uni tn~u~uni tGis~61<n~u~u T cell iuwuu~dau~rnhldb~~h 



Y Y 

G9lh n l ~ ~ u ~ ~ ~ b ' 1 u c f l ~ ~ " u ~ 9  Notch3 ~ 9 ~ ~ ' 3 i ~ ~ l ~ ~ i a n i t m ~ u d u a 9 " u ~ 9  peripheral T cell 

~uzijp~nuni~dtd~il~~u~udpdifiul~lun~sl~~n~~ft autoimmune l R  

bbBUg~1B; (Antibody) 

~rau'luaff AQ b a T ~ ~ t ~ u d ~ n k L n s i z ~ L L a z a k q a ~ n u i q i n  B lymphocyte d a  
a l6Qunimsz[u~indt~~d~ndaou LLou'luoff$a~~Qu6uLsi~nb"sonii Antiserum '19 

d i u i m n s ? ~ d a u n l ~ u i m ~ 6  (Abbas aRz Lichtman, 2005) U ~ ~ ~ I ~ ~ K ~ W U I U ~ ? U ~ ~ ~ M ~  

2 d Y w Y Y Y 

" u ~ ~ ~ l 9 n l u b b R ~ ~ ~ b ~ ~ b ~ ~  b"d Pdddl?~ 61l"u8~99&~ 6 1 ~ ~  6 l R l ~  61~1  ~ Q ~ 6 l b 9 9 ~ f l 9  61.N 
Y 

~~azuanqin~kwu~nisbbdw~~anuuf ia"ua9 B lymphocyte (fsm;Wid~? fiiszfiuu? 

bbaznmz, 2543) 

n, d d  4 4  4 . 4  ~da~~inuau'lua~~8u~na~SudiiauiM~nu~n'u~ii[u~u"ua~ii~niu wuunnanra 

a d q i i d u y ~ u ~ n ~ y 8 u  (Immunoglobulin) a lg &iiadiariau 5 airw 'hmyrrhr~z8mi 

4iw?n4ui[mz AQ I ~ G .  I ~ A ,  I ~ M ,  I ~ D  ~ a z  I ~ E  &iiT~sqfihqlwu.;I"aldAa 

1. dsznauR~uTuuqaaiu~ui  (light chain) 2 diu  ~ ~ t l ~ ~ ~ R ~ d i ~ ~ " u ~ l ~ d f ~ ~ 1 ~  

24 kD ~ L R ~ d i u ~ i h  (heavy chain) 2 d iu  bb~~zfi1u~"lriwflszuim 55-70 KD l ~ u i h h f i z b  

~ura~a&~ui~~~zarinaaqbbau'lu~ff ~ n i f i u h n i a i l u i d  globular Pnudrznau6?u 
444 1 nrwaziiludrzuioa 110 A ~ d o i i a ~ i i L o w i z a i i 9 i 1 9 ~  niid J U ~ T R T ~ ~ ~ ~ J P I I U U W ; ? ~  

immunoglobulin domain" ~Rnaha~~nii?~<wLflu~mt9~$iQ~u~iu"ua;I~uLa~a~utzuu 
4 %  w r y  F ~ R ~ n ~ d ~ l  &?u i9r?ub"sun&LRqad~d?udtznQuiaun'ui:il "lg super-family" (Abbas 

bbaz Lichtman. 2005) &qdd 2.4 



light chain 

mrisbk 
L 
i 

? 

heavy chain 

2. ~n~flktaoa~uu?uaffgn<m~ibbunaan~daurz~u "class" bLaz "subclass" mlu 
9 0 , r l  4 

n ? ~ u u n n e i ~ c a a ~ ~ n r ~ f l s " i ~ ~ ~ a z n i r ~ i ~ ~ u a a ~ ~ u b a q a ~ ~ u ~ ~ n  bu<m~flu 5 class mtu RO 

A r l w  
I ~ G ,  I ~ A ,  I ~ M ,  I ~ D  ~ ~ a z  I ~ E  lu~aqa~uananrc~ffuan"ulu class bffuan'uqzl"sunii~ isotype 

~ffu?fk lnu IgA isotype qtin~~G.rdau~flu 2 subclasses &I lgAl bbaz 1gA2 d ? ~  IgG 

bb~lia~flu 4 subclasses ;a IgG1, lgG2. lgG3 uac lgG4 h u ~ f l l b !  k~~qmlwi  

LL~nGilqn"~ (Abbas Lbaz Lichtman, 2005) 

3. ~ u u q a a o t u ~ u ? u a f f ~ ~ ~ b b d a z q n n a ~ ~ a ~ u ~ a ~ n ~ a ~ u a u ~ d b b u u ~ m " # ~ ~ ; ~  log 
Y Y w r l s  444 or p~uuu mu~nm~innioi B lymphocyte ~ ~ ~ i a c ~ ~ a ~ ~ i u i r n ~ ~ i ~ ~ ~ a u ~ u o m ~ u n n ~ ~ z ~ ~ n a  

A .  * 4 "  ~awizwill I airm ~~iuuainwaiuK~nril~~z41ho~lud?uPacu?~anr~wlvul~~un"u 

~uuRau (Antigen-binding site) bvii~ul"suniiu?nnr variable (V) 1uanrzinl.r61u 

constant region (C) 1 ~ ! ~ ~ 1 ~ ) 1 a i n v l a ~ ~ " ~ a ~ ~ 1 ~ u n r m a z ~ ~ u d d ~ z n ~ u ~ ~ ~ ~ ~ r ~ f l s " 1 ; 1 a a . j  



d a u i  uazludau V region wuii~u?nm#d~1aiu1bdsw'u"ua~nsmaz~~u~~Lflu~b~1w~~nii 
A 4 

P, P, 

"hypervariable region" " B ~ u P ~ ~ I U " ~ ? Q ~ ~ " I ~ ~ I ~ M ~ ~ L L ~ Z ~ I U L Y I  d?~d~: fxwKqn&iQiq~  
dl s 

ri?u$aL~laifh ~w'adrznauLilu~wa~uLnlz~ubbBui?L~uLLuu~ibwiz (Abbas ~ ~ a z  

Lichtman, 2005) 

&luluauaauauRuaZ (Monoclonal antibody) ;a ~ a u i u ~ ~ ~ a h ~ u i q i n n ~ u ~ ~ a a "  
A 4 v  P, 

~ ; l ~ ~ ~ f i l L ~ ~ u l q l n  B lymphocyte $dCiuL.daPjlff~a ~mu)ln~Laqa"u~9Lmuiua"mqz~fluu? 

~uGaur-7~ :a i i ~ w i z i a  epitope "un;lccaui?nu~~uar-7~ uaz61Kunsmaz2Fu"ua.j heavy 

chain LLa: light chain i 4 L i l U ~ ~ f i l M U ~ ~ ~ U ? W l 9 ~ ~ 6 1 l ~ " u B 9 L L ~ ~ i Y ~ " m ~ ~ ~ ~ L M ~ ~ ~ ~ ~ ~ 9 M ~  

(4MZGu6 WI?T~N¶?? LLaZAmz, 2543) 

l ~ a n i a ~ d n i  
w pi4 9i~niuqza51~~~aui?uaZ~aiuaGm~aunuw ~tuniiwaGluauaa 

4.44 ~~aui?uaZ (polyclonal antibody) ~~iqzdnsm~un1?ak4~~aui?ua~u&1u~u~u~P1au~a 

~ a u i u a A  LdadudnitL?iinuz~~"uaq"uaq B lymphocyte G a  ~aaRiuaiau1 l m ~ # ~ q a d  

waiauidni? I Laaa"Ldduu1dLflunaa"uz~q (myeloma cell) i n m n i s ~ ~ ~ G i u a u ~ a a n " ~ ~ & ~ ~  
4 s adiqlu'rqw& ; l u a z a h ; l u a u i u a m a u m ~ u I u l ~ a u a a ~ r a u i u a ~ a a n u ~ d ~ ~ ~ ~ u ~ o n m s a w  

16 (qnZwir6 aiszeuu? LLazumz. 2543) 
B 4 nirah~~~auiua~~uozuu~~~un'u"ua~i~~%m~muM"a~d~uaunlsnsz~u~fiL?mnls 

a' Sd a h t r ~ a u i u a Z i a ~ o u i ? ~ q u ~ C m l m " ~ ~ C m ~ u ~ ~ u  ~ i u ~ r i s r a c  antigenic determinant rr?a 
4.4 v A' 

epitope ¶Ju~b'i1uiLqu a l ~ d ~ 6 M a l ~ i l b b M d 9  i l~f i~~auiuam~~fi9"~uulLflueJa~~m 

wauwa~unvPd"ua~~~aui?uaZ~ai~'aCmq~n~a~u~ma"~+a wo5Iuauaauau'iuaZ 
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~~6uiuainksnita~ialu~ulnauaa~~au?ua"mlfiS affinity "muinriouLiudlm;iu<u 
w 

4 n l  

~snioluni~Fipl~lan~~dan"6uiii~Cmaa~fuPuCnuaa~~~u?ua"mPdYu i'snioniawir~?'iR?noou $1 

lfiaiuimLd&uudad affinity a a a u u l u a f 6 u 7  16 lmunioLd~uuLLdaddozKu~u~a~%u~ 
41 

l u l n a u 5 u i i l $ ~ u ? u a " m d S  affinity mau~inlululnauaauau?ua~d16~in B 
nlv 4 

lymphocyte dahdkau?ua"miumdmiusoou"IIi? ~ ~ ~ w ~ ~ I ~ R u ~ R L L o u ? u B ~ ~ ~ ~  affinity d 
1 

~ f l u u a L ~ ~ s q i n  affinity ~a~uau~uaf~~siatlu~~addoznau5uauuirfluwa5lmauaa 

~~au?ua"m d~ulnad1uozKudiunai~d~"m 

4. Effector function 

~fluauuTni.rlmiw.aa~~~au?uaZ~~daz"~~Cm I k~ r in~ iua iu ioo lun ion~z~unau 

wi;~uupi nioiuniPraumaiaaard?u FC aaGiuylulnay5uuuij9nRB ~ ~ a u u ~ ~ t l d i d  

kslnFiidhb.udat. isotype ~ ~ a z  subclass T Q d % N y ~ U ~ " ~ y ~ U k d 7  d c q z L ~ u & ~ l n u m ~ u u ~  

ra~luluTtaauaa~~au?ua"m~~daz~Cm l i i i iqmauuTni~~aniwlu6iudi~~ ~~nn i i ; l r iu  d9u 

wa5lmauaa~~au?ua"mnqz~naiuaiuioalum"iu effector function luozKudiunaiq8d"m 
d 

l u ~ n 6 i u  ~ ~ a ~ ~ i n o i ~ u ~ m a u ' ~ ~ ' ~ a ~ ~ ~ a u ? u a " m ~ a i u ~  riipnaauliu ~ 9 i u ~ ~ n n d i a o r r i i . r  

~u~u~nauaa~rau?u.n"mbbazwa~~nauaab~au?u~f (rgnlwirs'aiozaud ~ ~ a z n m z ,  2543) 

44  0 niow~w~u~ulmauaa~~ou?uam~nin'ulufl~~flu i;iumauLLazrgnnion~lum~a<u 

Lvln~md Kohler kaz Milstein ~ 6 $ ~ ~ l L l ~ ~ ~ i ~ d i ~ ~ a " b ~ ~  f9.n. 1975 (Kohler LLCIz Milstein. 

1975) 1mu~~umaud?~ iy~dda1d9  

1. nirdtnqij4unia (Immunization) aadu~lua'  L ~ B I ~ C  B lymphocyte d ~ h d  

~ ~ a u ~ u o f 4 i r w i z d a ~ ~ a u ? ~ ~ u  dtaiuionLLunlCqin5iuLLazdau~iLiua~a~ Li'$nozfiuiua$wi' 
" 1 liie~i~qij~un'ul$m"wa"mPdYu auKuflqiuiuaaiu7 a ( i i~ I6~~t - i  da~niqd~au?LquL+i~iiqniu 

(route) f i u i m ~ a s u a u ~ n u d l f i ~ ~ a z d a ~ ~ ~ ~ ~ a a ~ o z u z ~ a a ~ o z ~ i i ~ n ~ o d ~ n q ~ ~ ~ d a z n ~ ~  4 4  

a i ~ a m n d i ~ n i r d i a s ' u ~ ~ a u ? ~ ~ u ~ ~ d ~ z d ~ z m  LLein'di~niol~"uau?Lqunoz(unFdrgmw"iu 3 

iuriau~iniraaaur?u~.aa~qzi11$6~1u~u~a~~nau~ad~"11aa"~nwaud~miui~w1zria 

~ ~ a u i a u d 6 a a n i o l 6 u i n d ~ m  (qn8wir5aitzauuT LLaznmz, 2543) 



14 

n1~n1r.r(?)L"1i~~~1.3J~nVl~'fl~~rUJ L"l1'W L"1i~~ myeloma LL~:; L"1i~~~l~ 'fl'flnr.nm"1i~~1fjlJ1' 
, '" '" 

t(?)~lYhn(?)~'W ~1~1~(lYh1.~(?)m"1i~~~1~1.3J~1~lH)'"l:;L'"l1''1!1.~'W'fl1V11n~£J'lL''1i~~tln~ ~'l1.3J 

91 LtJ'W~'fl'l~ m':;1J''J'Wn1~~ (?) m''fl'l LL~ L"1i~~ myeloma ~ 1~1~m'"l1''1!1 'WVI~'fl (?)Yl (?)~'fl'l1.~'fltJ1'l1.3J 

91 n (?) LL~:;m'"l L~lJ L(11 L1J£J (?)U'l L "1i~~~ n (:.J ~~~~'fltJ91'W')'Wil'fl£J n~11 'W~:;£J:;LLmVl~'l'"ll n L~'fl~ l'l'fl 
<U <U 

L"1i~~1V13J1 l111w.3J1.~L"1i~~~n(:.J~~~~'fl'ln1~ LVI~~~'l~'fl'lrrrrfin1~n1r.r(?)L"1i~~ myeloma ~1.3J 
~'fl'ln1~'fl'fln1.tlL(?)m~'flnL-nL"1i~~ myeloma ~~rl,)1~lJn~i'fl'l"1l'fl'lL'fl'W1."1I~ HGPRT 

, '" 
(Hypoxanthine Guanine Phosphoribosyltransferase) ~lH1'Wn1~VI~'fl~~,)~~'lL'fl'W1."1i~tl~ 

rl,)l~~l ~'1!1'Wm':;lJ,)'Wn1~i'l Lrl~l:;iu') rl~L'fl1. Yl(?)"1I'fl'l salvage pathway t(?)m"1i~~tln~'"l:; 

~1~1~(lL-n de novo Vl1'fl salvage pathway 1'Wn1~i'lLrl~1:;iu,)rl~L'fl1.Yl(?)1~ LL~L"1i~~~"1I1(?) 

L'fl'W1."1i~ HGPRT 91LtJ'W~'fl'lL-n de novo pathway L'Vh,!'W ~'l'!'WJl1£JVI~'ln1~VI~'fl~~,)~L"1i~~ 
myeloma nlJL"1i~~~l~ L"1i~~ myeloma ~1.3J~nVl~'fl~~,)~'"l:;~nn1r.r(?)1.tl1.~(?)mi£J'l1'WmVl1~~ 
tl~:;n'fllJ~,)£J hypoxanthine, aminopterin LL~:; thymidine (HAT media) L(?)£J aminopterin '"l:; 

'" '" 
UlJU'l denovo pathway "1I'fl'l n1~i'l Lrln:;iu') rl~L'fl1. Yl(?) (tJlJU'ln1~l11'l1'W"1I'fl'l L'fl'W1."1i~ 

dihydrofolate reductase) ~,)'WL"1i~~~n(:.J~~~l~l~m'"l1''1!1.~'W HAT media L(?)£JL-n salvage 

pathway ~'l'fl1fl1£J hypoxanthine LL~:; thymid ine '"lln HAT media LL~:;mfl1m'fl'W1."1i~ HGPRT 

'"lln~'Wtln~"1I'fl'lL"1i~~~l~ (~Ylfi~'Wfi ~l~:;~~lJ~ LL~:;rlru:;, 2543) • 

HA T selection 

Myeloma (HCiPR rJ B cell 

Cell fus ion 
iin" l".,~u", ... ; "'III ~'Iwmju"l".,~, 

~ 
Myeloma (HCiPR rJ B cell 

~ C;>: iii'i" 

Hyllridoma 



Juni taaauo?uaa6 myeloma Euna~iuCmu$na6~qaaqadluozuz$iiiCqqz 

~ ~ ~ s h P m o a l ~ u a i r  polyethylene glycol (PEG) iqrii1+~auanaa9b"da6 2 na6$odlurzuz 

mitotic phase aaauta~LfluL"d6b~uan'u rii~$biimni~oau~uaa;l~~r~u~sdu~in~.da6m"u 

iiir~n$qaas Lqa6Gnwaud~~z~ iquaubf lu  tetraploidy ~ ~ ~ ~ i i ~ u i i u a u o a u a a ~ l ~ r ~ u ~ ~ u  
I, I, 

aa~~aaa"m"uii i~irn~~az~daudrznauwi~w'upnr~uaa~~~a6m"uii1~irmw'~aa.~~.aa~ a R j ~ i n Q  

lu'aaa6tnwauLLiq~aLiuiiuau a i ~ ~ n i o g ~ r t i u a a ~ ~ ~ ~ ~ u b u u i ~ ~ u ~ d f i i ~  ~.du 81 

C ~ o C u & u d g ~ a i u ~ i i u a a ~ ~ u ~ ~ u C n a ~ 5 u n " ~ z ~ ~ u w a l $ ~ ~ a 6 ~ n  wau$ua~na$i~~~auZua"m 

f i i~mrlu&ud4i~f lur i ia~unir~Lf i~~i?lurza4i~nir~wizL~u~~~aiu'bd Rszdiliinduna6 

enwauk.daqnLq?l'ory rflum"u ~qa@nwauqz~uaa~ 'ndu~~uadG~~ iunun iur ia  HAT media 
" " 

~mzaiuioa~~uiiuauuazak~~au?ua"maanuiluliiri;uc~~aa"1+wra~wul6 

" 3 -4 9 

di~nuwra~~muau~ua"mda~lu l i i~auarmar j~ l iu~nr~uA watnio o iq l%~nnnau 

P ' ! l c ~ n l ~ $ a d ~ u l  L.du ELISA, Western blot. agglutination ~ T f l  neutralization Iflum"~ 
8 I, 4 A  v ~~&?bbiiwqdo:aq6$k~la" H ~ ~ ~ I ~ I ~ U ~ ~ J I R I ~ ~  RnWflU 1 L ~ R ~ ~ U ~ ~ ~ U ~ U ~ ~ U ~ ~ W W D ~ ~ I ~ ~ I  

~~us~~al$Cn~uaa6~nuau$~flun~u1"muanivun a ~a~flum"uiii~irn~in~~a6m"u~~uu 

~2uanvpd 

I, 

i ruuw5wPnunirdi l~~~~i inn1~zw"~~u1u~~az~~1lu.da~w"a~ (ascites) Cnunirzn 

~ ~ ~ n ~ a ~ L ~ i b ? W d ~ ~ w " ~ 9 ~ ~ ~ a ' 9 n l 9 n ~ ~ ~ ~ ~ a ~ ~ 1 t  pristane d t ~ ~ i ~  7-14 ?u i?q~I?ifil.d~d 

gnwauu~nu~u~~a:Gf~lu.da~w"a~~~G~~au?~a"mwaua~~flui~uauu~n (qdwirE aio: 

auuT uaznmz, 2543) 



Immunize mice 

Spleen cell 
Myeloma cells 

, .. . -- . 

3 Fusion 

Spleen cell 

0 0 0 0  
Fusion to generate Hybridoma cells 

medium containing HAT 

Screen hybridomas for specific 

antigen recognition 

V Y Y  
Monoclonal Ab @@a 

Expand hybridomas producing antibodies 



4.44 C 

Li bbazRmz (2008) ~ 6 w ~ w b b a z $ n n t a ~ ~ u ~ u ~ n a u ~ a b ~ a u ~ u a n ~ u ~ a i 8 ~ a i u i ~ n ~ u ~  

~'ranozqu~fi~?antzuaunls proteolytic cleavages IU Notch3 b ~ w u i i k 8 ~ i u ~ f l q Z 7 " Y n ' ~  
44 4 

epitope ~ u u t ~ ? m d ~ a u ~ u n ' ~ i u ~ u  juxtamembrane negative regulatory region (LNRIHD 
w -4 - d 

region) &qzfia.rh Notch3 q 1 n n i t ~ n ~ n ~ ~ a z ~ u ~ 9 a n & ~ ~ i m a ~ i ~ ~ r n ~ u u m  ~ 6 b w I n i t  
C 

l.d"uauiuaZ2do'y~~;j~&sysyim"ua Notch3 'Isd~maiapdc 293T wuii~qa6inio~~fiqKabqu 
2 9, 44 

4 i u ~ u ~ u z a ~ r o n u i n " u u  luni.rrnotn'u$iunitl.d"~~auRuaZ~flum'antzyu~n8~~im Notch3 

wuiiiniodiaiu$$uubbuu~bLnun~nu~zb'~1~ua~i1fl Notch3 ~ n k ~ ~ a r G i W ~ n o z u a u n i o  

n ~ t [ u i i u ~ f l i ~ ~ i u i a \ d  
4 B  0 

Joutel b~azmmz (2000) 26diniow~sluauRuamn~i~wizia Notch3 & i n o n a z ~ ~ u  
4 s4 

saslnu 6 ~ a d o u & ~ s ? i u  Notch3 "uadu?fL?01 EGF-repeats 17-21 b L a z ' L ? L ? ~ d ~ ~ ~ d ? u i ~  

n i t ay fng  n i u l u  intracellular "ua~ldt?iu Notch3 "ua4~y~%naaTapdc"u~9bb~a9 Sf9 In0 

di1fi~nda6au recombinant baculoviruses q i n w a n i m ~ a a 9 1 w u ~ ~ a u ~ u ~ ~ ~ 1 u  
2 d 

nitAnw~dauunit~~an~aan"uaa Notch3 Iucua~uodnR U ~ ~ R * U W I ~ ~ I U ' V ~ J ~ ~ ~ I ~ Q ~ ~ P ~ I ~  

2 d 
n a l u ~ ~ u u  Notch3 ~ i i n 1 t ~ ~ ~ n 9 a a n 1 ~ ~ . d a 6 d ~ n n ~ l u ~ b d A ~ u L b ~ z ~ ~ d ~ u ~ u a ~ ~ ~ ~ ~ ~ 9 " u a 9  

2 4  
Qdau CADASIL wuii lu~ufiaadnRnit~bah~aan"ua~ Notch3 gn415nodniuluuto~~or 

nhuL$a"ua.r wCqnaamb7an u a z ~ d a n n a a u ~ u a m i i ~  Western blot q z ~ ~ u d a u d g n K n  

"U4 Extracellular Notch3 "uuindtzuim 210 kDa bbazdau intracellular " u ~ l n d ~ z ~ i O 1  
3 d 

97 kDa ~ d a i t n w i ~ u ~ u a ~ u a a u o ~ " u a ~ ~ ~ a u ~ o m  CADASIL w u ~ ~ ~ n ~ i u i i i n i ~ ~ z a u " u a ~  
C 3 9 , c I  

cleavage Notch3 "u~lndozuiO1 210 kDa klk ~ ~ ~ 1 ? ~ ~ ~ ~ 9 ~ ~ ~ b M ~ ~ l ~ i t ~ ~ l ~ w ' ~ < " u ~ ~  

Notch3 ~ ~ u a i ~ ~ y u i ~ i n w a " u a ~ n i o c ~ i u u ~ ~ ~ a ~ n i u ~ u n ~ i u ~ ~ a " u a ~ w ~ ~ v a a n ~ ~ a n ~ u a u a ~  
" 3 

Joutel URzA[U:: (2001) Ihdinitfiau~?aciic~u~ua6aubw~$m immunostaining 
4.4 0 

skin biopsy 6 a u ~ u ~ u ~ m a ~ a a ~ a u ~ u a ~ n ~ i b w i ~ ~ a  Notch3 d o z U ~ u n i o ~ n b l % i ~ u  W U ~ I  

aiuitnl.d"~fluu~n~iudJi~~aiialunitiiis~lm CADASIL ~ q ~ u ~ o ~ i ~ a i a y r r i q i n n i o  

n ~ l u ~ < " u a 4 b a R ~ ~ ~ ~ b u u " u a 9  Notch3 i ; 9 i i n l t ~ z ~ ~ a ~ n l ~ ~ u M a a n b ~ a n ~ m "  





A a A' - ~nso;ru4au4l~qe (autoclave) fu MLS 3020 ~1a4u~rn"n SANYO, JAPAN 

A' - ~audlr?rio (hot air oven) fu  DO6063 aaqu?lin Memmert, Germany 
Y 

- ditriin?uquqmrrqij (water bath) aasu?lin Memmert. Germany 
d '  - ~nrnt&fu PG-200-S ka:: AG 285 TIotu'h METLER TOLEDO, Switzerland 

- i,~%lt&fu AG285 mtu?h Metter Toledo 

- Ln~a4iuwRu (vortex mixer) fu G560E ~'a4~?¶hI Scienctific Industries, USA 

- mi'4a4iuLrr~a.raOm k~lm":: (bench-top centrifuge) f u  stratagene@ aotu?lin 

Profuge 
d - L R w 4 h i , ~ ~ u 4 a ~ f l R ? Y ~ ~ ~ b l d M ~ ~  (refrigerated centrifuge) fu  1920 ao4u?l?n 

Kubota, Japan 

- ~ n i B 4 d u ~ r r i u 4 a i r n n ? u ~ u ~ m ~ ~ ~  (refrigerated centrifuge) fu  3700 ao4u?l.%I 

Kubota, Japan 
d - ~ ~ < a c d u ~ a ? c l t a ~ m ~ ? u ~ u ~ m r r ~ ~  (refrigerated centrifuge) fu  1920 ao4¶J?lh 

Kubota, Japan 
A' - ~ d a f ~ G l ~ ' d ~  (laminar flow) $4 BV-124 aa4l~?Yhl International scientific supply 

- ~ ~ U L L U ~ $ ~ U ~ ~ R P ~ ? Y ~ N ~ ~ M ~ ~  (Oven Vacuum) fu  INE 500 ao4u?~n Memert, 

Geramany 

- L R % 4 ~ f i R ? l ~ L f h d " T ~ - d 1 (  (pH meter) fu  S20-K ~ o 4 ~ ~ ~  Metter Toldo 

- f i~di ,~%yGiond461 (deep freezer) qmrrqij -70 atni~aadof l  fu  ULT 1786 a m  

~?h FORMA Scientific, USA 

- {~i,d'uauiis~fii,~anu:t (deep freezer) qmvl~ i i  -20 04q1 LWIL?~IR f u  MDF-U322 

T Q ~ U ? ~  SANYO Electric, Japan 

- a ~ ~ ~ o t i a d ~ a : : n ~ l s ~ ~ ~ a ~ ~ ~ n l n r l v 1 5 1 a  (agarose gel electrophoresis) f u  

Mupid-2 Advance aa;lu?lin Cosmo Bio 



'1m~~4a4d~ SDS-polyacrylamind gel electrophoresis (Protein Ill System) 

U?¶%l Bio-Rad, USA 

L R " N L ~ u ~ T ~ u ~ N ~ A L ~ U L  (DNA Thermal Cycle) $U 2400 ~84U?)I%l Perkin Elmer, 

USA 

d a 4 h k s n v l  (microwave oven) row?'oh LG 

v%sn~dmal%~uiLvdn (magnetic stirrer) aoqu?'oh Clifton Ceraplate 

V ~ B ~ ~ ~ R ~ L ~ T U I ~  1.5 ihszrns m4U?& Axygen Scientific, USA 

VaamGlal? (PCR tube) suim 200 ~ . J P R T ~ P I ?  9~4y^rGM Corning Incorporation, 

USA 

Heat block $M Thermomixer compact ~lil4u?~%l Eppendroft 

LR'04e?~4a69' lu~~4q~F1f l~9~aLarn (gel documentation) TD~U?I?%I Bio-Rad. USA 

rRl'wtm'ia4ais~4~ UV $u FotoiPrep I aasU?& Fotodyne 

LR'df94LY~ittUUMyu (rotary shaker) $u lnnova 2300 s~4 l1%1 New Brunswick 

Scientific 

L d a t V y  UMnam1U1RtnMlil?q9<"UUlplLdn (Mini Rotator) $U Bio RS-24 % ~ J U ? ~ M  

Biosan 

L R ~ ~ ~ ~ U L M $ ~ ~ ~ ~ ~ I ~ I P I  $..l concentrator 5301 satu?& Eppendrof, Germany 

~R$a4~u~M~'lu44iuLiU4~flaa'$U Model universal 32R aa4u?& HETTICH 

~ ~ : ' w t r a d i a i r n ~ s u ~ u ~ l l d ~ ~ ~  (refrigerated incubator shaker) l a 4 G g M  New 

Brunswick Scientific 

lmLn'rac;od~ semi-dry electrophoretic transfer cell $U ~rans-  lot@ SD D.4 

U ? ~ M  Bio-Rad, USA 
A "  

~ ~ s a d ~ a i n i P I  (air pump) 

M ~ Q ~ L ~ " Y L ~ ~ ~ ~ L L . ~ L L ! ~  (cryotube) saau?¶i+l Corning Incorporation, USA 

s ~ m l d a i ~ i s ~ ~ s t r a a a ' s ~ i m  I 00 ija55rn9 TDW?I%I Corning Incorporation, USA 

rilntotairrisL<a4L~a6~uim0.22 luksurmo 

~ 4 h . h a U ~ ~ 9  (liquid nitrogen tank) $u 34 HC &a Taylor-Wharton 

Cryogenics Tia4u?I?M Harsco Corporation, USA 

Cane l d ~ a a n ~ n P ~ ~ a a 6  



- ~ i f iL~t l4Laa696 aqu (tissue culture plate 96 well) d h  N U N C ~ ~  . Denmark 
C 

- f 1 i ~ ~ ~ t l t ~ % 9 6 2 4  aqu (tissue culture plate 24 well) %kI NuNcTM . Denmark 

- ~ i u ~ & ~ ~ ~ , a a k u i n  35 i i ~ a ~ w s  x 10 ~ ~ R Z ~ U J ~ T  d r ~ o  Corning Incorporation, USA 

- niauzL&.waa6(~issue culture Flask a u i n  25 gnuinrilauRwwt) d h  Corning 

Incorporation, USA 

- n&a4 inverted microscope .1104ua& Olympus 

- %dm&bn"? (seropipette) 1 ,s  L L ~ Z  10 ~ ? ~ S % W T  

- nTzml'lfnBa4 (filter paper) 
d - aFuZ.aCMii~waQ (~aemac~tometer) aaqu?G~ Boeco, Germany 

- 36%JL&l'di$ ( ~ o d a k  Medical x-ray flim) 

- umfl~4mditlr'Y36u~anG~so"ao\ju?h OKAMOTO 

- ~$uZmoi 

- Cover Slip 

- luksildwri (micropipette) f~ P2 P20 PI00 L M ~  P1000 T O ~ L I I ~  Gilson. France 

- ~ ~ l w t  0.01 - 2 'luCms5 ws 

- ~ u i w s  0.1 -20 lufnsSno 

- Guimo 10- 100 luCms5 ws 

- ~ ~ N I W T  loo  -1 000 rUCnsG ws 

- Ln$a4~nnlo~nn~uLLfl4 (microplate reader) fu Elx 800 aa4unhh Bio-tek 

instrument 

- WITI~~U (Parafilm) 

- ntzu~nma4 (cylinder) 

- aaanbCmsl.aum?~ai~uim 15 bbaz 50 .&1 i j5~~ a a ~ G h  Corning Incorporation, 

USA 

- w a i f l h l f l  (Wrap membrane) 

- Polyvinylidine fluoride (PVDF) membrane 1a4unhh Amersham Biosciences, UK 

4 4  d - ~dugoragc 37 acm~aa~ i i s f l  a . ru~nmrad i  (shaker) 



- HEAT systems ultrasonic sonicator $4 W-385, Newyork, USA 

1. Dimethysulfoxide (DMSO) 191'114Y?& Sigma-Aldrich, USA 

2. Trisma base (tris[hydroxymethyl] aminomethane, C,H,,NO,) ?l94Y?I%I 

Sigma-Aldrich, USA 

3. Sodium azide m 4 U ? ~ M  Merck, Germany 

4. Alcohol 70% 

5. Hydrochloric acid (HCI) "~la;r l i?& Merck, Germany 

6. Potassium chloride (KCI) 191a4UamWM Merck, Germany 

7. Sodium Chloride (NaCI) 19194U?l?M Merck, Germany 

8. Potassium di-hydrogen phosphate (KH2P04) P B ~ Y ? ~ M  Merck, Germany 

9. Sodium di-hydrogen phosphate (Na2HP0,) 

10. Sodium hydrogen carbonate (NaHCO,) ~ n a l a @  191a4li%in BDH, UK 

1 1. Trypsin-EDTA 91a4~313YW Hyclone 

12. Sodium pyruvate 19194l_???M Hyclone 

13. HPLC water T84U?& Merck, Germany 

14. dNTP mix Ta4li%%I Fermentus, Canada 

15. Agarose gel T'il4U:& Research organics 

16. Absolute alcohol ma;lu?~M Merck, Germany 

17. lsopropanol "nr4U*$M Merck, Germany 

18. Ethidium bromide 

19. Protease inhibitor ?la4U?~M Sigma-Aldrich, USA 

20. Sodium dodecyl sulfate (SDS) ?l'il4~?1?~ Sigma, USA 

21. Acrylamide/Bisacrylamide 40% solution ?lB.~li?I?Yl Sigma-Aldrich, USA 

22. TEMED (N,N,N',N'-~etrameth~eth~lenediamide) ?lo4U?& Bio Basic inc, 

Canada 

23. Ammonium persulfate ?lB.~li?l?M Bio Basic inc, Canada 

24. P-mercapto-ethanol ?la4U?f i  Sigma-Aldrich, USA 



25. Dithiothreitol (DTT) aa;lu?l&l USB corporation, USA 

26. Absolute methanol T Q . J ~ ? I . ~  Merck, Germany 

27. Prestain molecular weight marker aa4u?'BYM Fermentus, Canada 

28. Bromphenol blue S D ~ U ? ~ ~  Sigma-Aldrich, USA 

29. B C A ~ ~  protein assay aa;lui?gm PIERCE 

30. Bovine serum albumin (BSA) ' U E I ~ Y ~ ~ " M  Sigma-Aldrich, USA 
C 

31. GIUI&I~~~~N "U~Y?I~YML~LUI,~U 

32. Fetal Bovine Serum (FBS) aa4u?¶hl Hyclone 
9 

33. alwl~~~fl41,aaa'(RPMI 1640) ao;lu?¶h Hyclone 

34. O I ~ I S L ~ ( I ~ L ~ ~ ~  (DMEM) ao.ru?gw Hyclone 

35. G418 (Geneticin) TQ~Y?<w Bio Basic inc, Canada 

36. Trypan blue 0.5%w/v " I ~ ~ Y I ~ M  Biochrom AG, Germany 

37. FugenHD reagent ao4u?gm Roche, Germany 

38. fiiod j7auz  Ampicillin aasu?ljw Bio Basic inc, Canada 

39. filTd j ~ a u z p l a a u s u d ~ ~ a a  (chloramphenicol ) aQcu?&I Sigma-Aldrich. 

USA 

40. DNase I DN25 TIQ~~.%M Sigma, USA 

41. Trptone (M?dCnu) aaau?thl Difco Laboratories, USA 

42. Skimmilk "a4¶J?&l Difco Laboratories, USA 

43. Yeast extract (~4f ih91nZf i6)  a o 4 u ? ~ ~  Difco Laboratories, USA 

44. lysozyme (hCd'd$ aao;lu?h Sigma, USA 

45. ; n f i h w a l f i ~ n d ? u f l  QlAprep miniprep Kit % a 4 ~ ? f i  Qiagen, Germany 
" 4 s  

46. $ ~ f i n ~ n I , ~ u ~ a 7 l n a ~ n i h  QlAquick Gel Extraction Kit aa~YP013n Qiagen, 

Germany 

47. ~ e n e ~ u l e r ~ '  100 bp DNA LADDER alilsu?~M Fermentus, USA 

48. ~ e n e ~ u l e r ~ ~  1 Kb DNA LADDER ~+mi?%h Fermentus, USA 

49. Restriction enzyme ( ~ , a d " d k n ~ l ~ w l z )  Nde I ~baz Barn HI anaui?~w 

Fermentus, USA 
d u 

50. T4 DNA ligase ( ~ , a ~ l a G ~ C d t n ~ , ~ ~ ~ , a ~ a ~ , n f i )  aa4u?%h Fermentus, USA 

51. .psldl~?qm$ His-Select Nickle Affinity Gel a o s u ? h  Sigma-Aldrich, USA 



52. Coomassie brilliant blue R250 WNU?I?n Fluka, Germany 

53. IPTG (isopropyl thio-P-D-galactoside) aa4U?l%I Bio basic inc. Canada 

54. PEG (polyethylene glycol) TPIB~Y?~%I Sigma-Aldrich, USA 

55. lmidazole Tl'il~l.?I?M Bio basic inc, Canada 

56. RbCl (@L~uuFIRo~?P~) TEl4U?l%I Sigma-Aldrich, USA 

57. Diethyl ether ~a4U?l%I Sigma-Aldrich, USA 

58. Hypoxanthine "a4l11l%I Sigma-Aldrich, USA 

59. 3, 3', 5, 5'-Tetramethyl-benzidine (TMB) "a4U~m"~ Sigma-Aldrich, USA 

Escherichia coli DH5a supE44, deoR, Hanahan, 1983 

AI~CU I 69( (p80 lac~A~  I 5), 

hsdRl7, recAl , endAl , gyrA96, 

thi-I , relAl 

Escherichia coli F-omp T hsdS,(r,-m,-) gal dcm Novagen, Germany 

(DE3)pLysS (CamR) 
BL21 (DE3)pLysS 

Escherichia coli F-omp T hsdSB(r8-mB-) gal Novagen, Germany 

dcm lacy7 ahpc (DE3) 
Rosetta-Gami B (DE3)pLyS 

gor522::Tn 10 trxS pLysSRARE 

(CamR, KanR, TetR) 



PET-1 5b vector Ap' , PT7 Ut¶h Novagen, 

(San Diego, CA) 
(Cloning vector) 

pcDNA3 Ap', Neomycin, PT7 U%%I lnvitrogen 

pcDNA-notch3 Ap', ~ 8 i f i i i f l  pcDNAnotch3 Dr U.Lendahl, Karolinska 

vector ~ . ? ~ A ~ M J L { U L ~  Institute, Sweden 

mNotch3 TMim 7,943 % L Y ~  

\~3bua$ Anealing a'im"nr~aa~aln6 (5-3') uuta'aiui 

Temp 

mNotch3-F 66 GGGAATTCCATATGCCCTGCCATGA a a n u ~ ~ ~ u n i t i ~ d  

(Cdunsu T-DNA 

primer) 



h r u a +  Anealing a"i~uha~a\wrn' (3-3') srvla'adui 

Temp 

* 
mNotch3-R 66 ACTCATCCACCTGGCTCTCAC ann~~u~'L~ni??<& 

fldsnnsa T-DNA 

primer) 

~ ~ a f i a 6  ATCC no. 

293T (Human Embryonic Kidney 293 cells) ATCC no. CRL-1 573TM 

NSI myeloma cells ATCC no. CRL-1 580TM 

3.6. k a u ~ u a ~ ~ ~ u n i s i i  Western blot 

t tnu~uoffd~fluniofi  Western blot ~quaatlumisici 3.5 

taim44 3.5 M ~ G + ~ U @ U ? ¶ . I ~ ~ ~ ~  mNotch3 ~ ~ u n i ~ i i  Western blot 

5E1 Monoclonal Ab Sheep anti-mouse IgG-HRP Dr. Anne Joutel, INSERM 

(1 : 1 000) (1 :5000) E365, Faculte de 

Medecine Lariboisere, 

Paris, France 



BC2- polyclonal Ab Donkey anti-rabbit IgG- Dr. Anne Joutel, INSERM 

(1 5000) HRP (1 :4000) E365, Faculte de 

Medecine Lariboisere, 

Paris, France 

2 1  dokhiiLduaaot E. C O ~  ~ ~ 5 a  mt~uaia io~aot~qo~aaa LB 5 i jd8ms 

LL&arii~Lariidgmagjj 37 a t n i ~ a a ~ ~ ~  16-24 i a ~ t  q i n ~ u t i i u f i a i i o ~ u i m  500 
2 Y IuPmt5ms WCt klett flask auin 250 ija88ms diioivio~aotrao~aaq LB 50 3a55mo ua:: 

d ~ar i i ~q tuaq i i  30 otniraalilsfl quno::h6inioPlnn:uufitd 600 uihurmt (&) ~Js::uim 
2 

0.2-0.5 ~in~utiioLaa~CtaaomLaum?3a< f i ~ B u L v i u t ~ t l n L a ~ a ~ ~ 1 a i u ~ ~ r n u  5.000 
Ir 4 wuriauin n 4 acni~aaGafi ~ i l u ~ a a i  10 UIB LnP/au~a& ~~a::LLdaaonLaum~~a&~ 

l4l4 v m::nauraaa%iit&LL+t ~8uflita::aio RF I d ~ i u  5 ija88mo ~mant::qionaa?vrainu 

fl1Pa::AiU L~~U~~I~~::RIIIRF I d ~ i u L ~ u ~ ; n  12 j j 8 8 8 ~ 0  LL&a&14'ludidiu,?tt 30 ~ 7 ;  i i w  
' d d  Y I r  

i luaaotnnaiuEamu 5000 wu iou i f f  d 4 a tn i~aa~ i ion  uiu 10 u i i  e)ndauriilfi?t 

~ r & a ~ o u l ~ ~ u a i s a : : m  RF II i i i u f i u i m s  4 i jazznt atIdIum~nau~aaRr i a o l n t ~ q i o  

narjuarit$t1'iluiit9iLL+t 20 u i ~  ~nLLlit~aaannum?i;jq&L~"uaaoma:: 50 IUTRGM~ 

'lad~'Ifi~~~uriuu~aa~n~u~u~mo~~u~aaa 30 iuiB ~~h~ i i un 'g tuaq i j  - 70 ot  niraa~iiua.n'uM' 

4 4  4 
3.7.2 n i o ~ o u ~ i u w a i f l i i m ~ % i ~ d ~ u ~ ~ u m ~ b s ~ L w a L ~ u ~ ~ i m ~ a o %  Heat shock 

4, 4 walfi~n~Lo"uLad~.d"bunlT~au~i~L%l~d~uLLu A M L S U R  nnLma5 PET-1 5b 44; 
4 d d 4 d 4, d auln 5.7 i?&~ufl ~ ~ L ~ u R ~ x ~ ~ ~ Q z ~ & ~ ~ ~ w ~ M L " I I ~ u ~ ~ Q  6 ~ 3 - j  nltdilu N-terminal LLaruoun 

a d2 , fiiuniusid~~aur~~ou%?a5u ~~arwaiflu'm pcDNA-Notch3 ~tulluclu mNotch3 'l1U1n 

7.943 d ~ u f l ~ ~ n s n a i  ( ~ n " r ' ~ R ? i ~ ~ ~ ~ ~ ~ i L ~ q l n  Dr U.Lendahl, Karolinska Institute. Sweden) 
Y 

k w n t ~ u n i ~ w u q n  R ~uirsormisnnaaaTn~ri~~auw~~~uM'aot E. C O ~  D H S ~  aonqintud 



Y 

L L $ ~ $ N M ~ ~  -80 at  n i~aa~ i i aa  u d ~ u d i t 6 i ~ ~ $ t ~ f i a z a i ~  D~dw6aisazaianauw~~~uM' 

ld'ldlu~aan~aum3~~dfiuiws 50 hIno5ns ~iuau 3 lrlaam ~~az~i?uwaifl?jrn PET-15b 

~ u z  pcDNA-mNotch3 (n'lkjfiulms 1-10 b f~95w0)  a41uM~amd 1 LLaz 2 u8zM~f911d 3 
a rtk~i?uwaiaj irn &~f lud i t& ld tL f luna i  30 u i $  qindu.iiinis heat shock h ~ & a  

r iaan~taun. ju lud i t f i~una~~ug$~~qG 42 atnirandaa uiu 90 u i $  LLR~BIUW~IJUU 
3 A' 

dlt~ILL$tVk$ld'lU 2 UI$ ~ L d ~ b l ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ ~ r i ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ l M l ~ L ~ ~ t L " ~ ~ ~ ~ ~ l ~ ?  

Ma? LB f i u lo l~  1 %i58~10 LL~~cIwL~~I~R?IUG??~U 200 'PF.lYh~~lff g$N%l~z 37 8 t H 1  

aaliiaa ~ q u ~ a a i  1 i a h t  q i n Z u ~ L d w ~ a i s a z a i a ~ u i m s  50 1u~nt5wtatuuaiMitLiat 
A' i A' " 2  
nau$c LB i t  L i u u a u ~ s a ~ u  50 bIntn4ireiajia;Z ws Lnauna~fiiauuaiaioLgatLqaLL~"t 

kaaanirndaamda r i i ~ l i u d ~ o r ~ q ~  37 otniraa~iiaa uiu 16-24 &lit 

3.7.3 n i s a 6 m ~ a i ~ ~ m ~ ~ ~ u ~ a k a ~ ~ ~ ~ n ' m w a i a ~ ~ ~ u i $ N ~ a a  (QIAprep Spin 

Miniprep kit) 

d V" 41 E. coli DH5a ~ b 9 Y w ~ i f l i h  pcDNA-notch3 uaz PET-15b qlnnls 
Y Y 

nmaacd 3.7.2 N I ~ ~ ~ W R I ~ ~ P I  I ~ ~ ~ ~ ~ I ~ & C L ~ ~ ~ ? ~ Q I ~ B I H I B L ~ O Q A B L M R ?  LB f i ~ i m t  2 

ija55ms ~t~uuauG~aZul~; i in~ iu~$u$u~m~"iu  50 kksn?udojia58mo liiWliuuu 
A' Lnl'wtariin?iuG? 200 oaueioula gruaqij 37 otnirmciisa uiu 16-1 8 i ~ ~ c  ciia~aa 

~ u i m t  3-5 bIno~wtatIurtaomIuI~s~auw~~i L L a z r i i ~ ~ u L ~ i a t d n ? i u ~ ?  5.000 mu 

i a u i d  mdaula$t azaiawznnou~~a6&~aY'd~daQ PI 250 kInr5ws qin&GuY'ddaQ 

~2 250 kCnsgms Wau~u~man~uvaam~uiquaitazaiaduv~mnia~usza::L~ai~L'iu 5 
Y 

MI$ ~ i u G d ~ d a 4  N3 350 hInsZms ~auGu$~aznGu~aamIdui  4-6 6 4  q7~~iimwznaul 
d A 

a i~da isaza ia  r i i l d ~ u a ~ a t n n ? i u i ~  13,ooo m u i a u i $  uiu 10 u i $  u&ypdau$ila 
d d a t l u  QlAprep Spin Column C I W ~ ~ L W ? U ~ ~ ~ ? I U E ?  13,000 mYdaui$ ulu 1 uifi LM 

d~u6ihdcilunar*u%t uri?~iuu'rldo4' PB 500 bko5mr  aclunoeiuJ r i i ~ ~ u ~ a & ~ t d  

n?iuLk 13.000 MY df9ui$ uiu 1 ui! ~ ~ d ~ u ~ i l a c i i u n a u t  u&ati?uY'd~da$ PE 

750 h k o Z n s  aahnaRir< 61~1k~tl:atbi?an?iu~~? 13.000 so~dtlui?! uiu 1 u i i  LII 

d a U i l l ~ $ t  uxi~umiatX;nnR ~ E i ? ~ l U ~ ~ ~ f l d ~ t ' I ~ M ~ ~ ~ h ~ ~ ' f ~ ~ ~ m ~ ? ~ ~ ~ ~ ~ ~ M ~  

~ i u i i ~ a a m a a a m s z  50 r ~ ~ n s ~ i w s  &IT 1 UIW k&kuLadatna iu~~)  13.000 m u i a  

ui; uiu 1 u i $  wa ia~n~du~aqz~nazaanq in~o63u< L~uaioat.aianaiaiin~LduLf91a"d 

- 20 atni~aali ioa 



uiluw wo ( 4, uar 4, ) ~aiu~~u~u~ot~~a'u~oAiu~m\m"qin$liilo 

naiu~SirGuiraatA~;u~'ilfliu~ (h~ntnFusiaiiaFiFiwr)= &x 50 x dilution 
d 

Factor ~ 9 1 ~ ~ ? ~ n i ; a 0 t ~ b ~ ~ ~ ~ ~ l u 9 m \ m " ~ l n ~ w o l d 9 ~ 9 r t l ~ l t  h6,, UEIr h8,, r i l l l L t l ~ 1 ~ f l ~  

~99o4M9.a  1.8-2.0 6 i h i f i o ~ n i i  1.8 ~ f l ~ ~ i ~ f d o ~ u d u d o u $ t  6 i r i i $ t n j i  2.0 uflntii 

~oifL;uLodudau$t 

6 i ~ a n ~ n a f  PET-1 5b uimYPlm"ao~ouI.aJm'mii~wi:: 2 '11$19#6 BamM ua:: 

Nde I ~ m ~ ~ f l ~ f l l ~ a ~ ~ 1 ~ ~ 1 4 ~ a t ~ ~ ~ a o m ~ u ~ ~ o b " d u m ? ~ 9  ~ f l f i u l ~ 3 ~ m f i l U L f l u  35 

\uko&-~o k d  L9wIof PET-15b 28 hb?o%wo cdjvldof o i f  3.5 h k o % l o  rou\'11u'~arn~l 

(400 units) 1 h f ~ o ? t ~  I,~u\'~J ~ d e  1 (500 units) 1 \~b?42jPl0 L~U : I~A~ I~~~O: :~~UG~~WO 

ATU 35 !J.~~PIO~W~. W f l U 1 f l L ~ i n i ( U ~ ~ ~ ~ L ~ ~ U t 1 f l f l l T ~ ~ ~ l U F 1 ~ ~ t d n " ~ t l ~ d ~ h ~ A ~ L ' d ~ ~ ? % 9 ~  

2-3 iuil6i 61~dud~rnt l~ i i  37 o t f l i ~ f l a ~ ~ ~ f l  uiu 8 ~ I N Q  tlqmdjii~i'IIot~au\.fifim 
4 a 

~ILWI:: lms3i\ddudgrutiqij 80 o ~ n i r a a d e a  uiu 20 uin ~~nnrGwalmslclarni&a 

Lqa~L&llnol&%l (Agarose gel electrophoresis) ~ ~ a ~ f l h ~ a i f l ~ m o o n 6 i n L q a ~ n ~ ~ ~  

QlAgen Gel Extraction kit 

~w?uuarnilsfl~qa 1 % I u C d ~ d o f  1 XTAE ( n i ~ w u 9 n  7) a : :a i~~qa&q~ 
A' Iulntnd ~ u n o m i t w t ~ s a a r a i u . ~ ~ ~  ~ n a t I u n i m d i t l ? ~ ' ~ ~ y d ~ q a  o a ~ u n o r h q a d t  ua:: 

~ i ~ ~ a d b d s u \ ~ ~ i ~ a t ~ u ~ ~ f a t a : : n i ~ o f l ~ ~ a ~ ~ ~ n ~ w o ~ d o r $ a  uarftlanetradica.r~dlmuw~u 

n'u 6X loading buffer ' L ~ ~ ~ " A ~ I ~ L G U % U ~ ~ ~ ~ I F J L ~ ~ U  1 X uarI$ ~ e n e ~ u l e ? "  100 bp DNA 

LADDER ( Fermentas, USA) tl% ~ e n e ~ u l e ? "  1 Kb DNA LADDER ( Fermentas, USA) 



du';dumuinogiu ~ n o z b b a ~ d ~ i ~ r i i n ? i u p i i c ~ n o "  100 l qa6  ~ f l u n a i  30 uiB aqmU 

nozttaWfii ~mbnhc ~ ~ a z ~ i ~ ~ a ~ f i a u . [ u a i o a z a i u ~ m ~ ~ ' ; u u ~ u ~ ~ u 6 ~ ~ u % u  10 Iulnon~upia 

ZaZZmo b f l u ~ ~ a i  l o  uiGi hc~a~~~uuluolusirdaubi iuaan6~u~inkudaamdoz momp) 

bbouflba"~b~k~~Y'~$nni~6?~b~+a4 Gel Documentation System 

w d a  
3.8.1.3 n is~nm~~auaaaen~in~zn~~oab~am' lu?[m QlAgen Gel Extraction 

Kit (Qiagen, Germany) (~IAWM?~ 3) 

I Y 

acninaIiiua bflunai r o uiW ImunCuaaanWuiyn 1-2 uiW qunoz$cnj9uaaaaauazaiu 
Y Ir 

W L ,  v 

wum ~iuIala lwrrc iuaaf iu imo 1 ~Yii~acGiaMYn3u~qa uauZa~~~inulmunion6u~aam 
A 4 

qln$bMaloaZprifl~cWpla41U Qiaquick column ~ l i l ~ ~ u b l l ? ~ e n R ? l u ?  13.000 ?flu da 
d A 

ul! bflub?al 1 ~ l f f  Mld?U1t'4& LhY'ddf~f PE acW 750 'hlf%'GFl0 ( i l ~ l f U b I I ? ~ ~ l l  
A 

~ ~ i u & t a u u a z n a i r v i i ~ ? u  nd?ule& i h a ~ u c i i ~ n  ~ ~ c ~ ~ a 4 i n ' m ~ i d ~ a 7 a d ~ u ~ i i u a a n  

f i i f l R ~ A ' u n ' u l k ~ a ~ ~ ' h ~ ~ t b f l ~ ~ ? ~ ? < ~ ~ ~ m ~ ~ ~  bi~Y'dbd~5 EB 50 ~ ~ R O Z P I T  k 6 . j ~  1 
A A 

ui! q i n t u l i i ~ ~ u a ~ u t n n ~ i u ~ ~  13,000 ~ u ~ ~ u I W  uiu 1 ui! a ioazn iu f ldu~aqza~ 

h d ~ u ~ L t  GIN ~n"ulid -20 ocfiiaariiua 

~ d 4 w a G  weboa 

d jiiwign'bdwo2iruaboa ~ n ~ i u i ~ ~ u n i w o n ~ ~ u u ~ i ~ b a d c ~ m ~ a c  
Y 

W d  b~~~fl~m'~ilbwlznl~'Iu3uu"ld mNotch3 ~wuuob?m$mb~~auhl[ub?nbm~~ PET-1 5b il 

n i w a n b b u u ~ a ~ t n $ ? n 8 ~ ~ n ~ w ~ w a ~ m u ~ $ ~ i u % a ~ a a a c ~ d o ~ b n ~ u  T-DNA primer design 

wa.aacnisaan~~uuuT~~~~dda5~nlw twas 'qz i i~wiznYYi~~adc$m~i~61~ 5' aae~aldrau'n'm 

I ~ d e  I r ~ a z ~ i i n 2 w 5 ~ u a 5 ~ n a ~ n ~ ~ u u u i ~ ~ a Z . 3 i ~ o a u ~ ~ u i i ~ ~ ~ d c ~ m ~ i c 6 i u  3. aac 

~ a u l ~ J $ m i i r w i z  Bam HI C / ~ i ~ w d c $ m a ~ n i ~ ' b u a ' u ~ u  mNotch3 ~az~munfluu?b?m 
a d v  v P 

EGF-Repeat ~lbb~d4$ 9-1 4 aoc&d mNotch3 ' ~ ~ R O B U R ~ U ~ I ~ ~ V ~ Q ~ B Y  nua bbnu6 (EGF- 
d dd 

repeat 1 1-1 2) ~ i b $ ? ~ 8 ~ b f i w t w a ~ ~ a a n ~ b u u  b b ~ ~ ~ ~ ~ ~ l ~ l ~ ~  3.3 dinio&u$uu;urmu 



Taq 1 OX buffer 10 ~$1 2.5 ~ C R S ~ W S  1 LM'I 

dNTP mix I 0  i jaXxa15 1 .6b.-1Cns$ mo 0.64 ~ a ~ C u a i Q  

Forward Primer 10 Ca5ha iQ 0.5 ~ u ~ n o $ m r  0.2 h C n o h a i 4  

Reverse Primer 10 i j a 5 h a i F  0.5 hlnsi jms 0.2 IuCnshniQ 

Taq polymerase 5 ytmthkoiumt 1.5 hko5mt  2.5 !PmhCno$m~ 

M ~ ~ +  2.5 Ca5Cuaif 2 luFms$mo 2 i h 5 h a i Q  

d ~ ~ a a m d t ~ d a m d a  7.4 'hCno5mo 

n i a z n i w i i d  j 3 u i ~ n P S i w a 5 w a ~ ~ a  r i l u ~ d  

~ o t  Start $qmvpij 94 o.rniraadua r i l u n a i  5 u i i  

Denaturation dqmvp~ 94 a tn i raadua rfluraai 1 u i i  

Annealing dgruuqij 62 o.r f l laaL~uf l  Lflu~?fii 1 u l t  

Extention d $ r u v p ~  72 o c f l i ~ a ~ o ~  duma? I u i ~  

Final Extention dqmvp~ 72 aaniranliiua rflunai 10 ui; 

~ ; i r h d j ~ u i ~ n ~ w ~ 5 ~ u a ~ ~ a 6 a u ~ n ~ a ~ r ~ ~ f i u 1 m ~ ~ ~ u r a  (DNA Thermal Cycle) 

(Perkin Elmer, USA) iiuau 30 o a u d B Z u i  moaq~au  u 5 m f i m 6 q i n d ~ Z u i ~ n F I n i  

~ Q ~ L ~ ~ ~ ~ ~ ~ I ~ ~ I ~ ~ ~ I ' ~ T ~ L ~ ~ ~ L ~ ' ~ ~ W T ~ ~ ~ A  611JJ?z1~%F.l3.8.1.2 ~ ~ ~ ~ # ~ 1 ? l u ~ $ ~ ~ ~ a e j  



Y A 4  n 

ozniloa~qa 2 % noz~~a ld31  100 l a a 6 u i u  30 ui?i qinMYMim~qau7~a~~nwamfi~6qin 

da%uien~wa~woLoad8auimdozuibM 800 ~ua ~ a z  700 ~ua ~i i1~u7~n$6au~mat ih 
4 a 
~ L O U L B S I ~ O ~ ~ I ~ ~ L ~ R  QlAgen Gel Extraction Kit (Qiagen. Germany) mlu?"skPta 3.8.1.3 

~i~i$u;u mNotch3 dat-7mlpl~kinniovlmaoc 3.8.1.4.1 6ail0~auha.7 

d i m i l r w i r  Bam HI (400 units) kaz Nde 1 (500 units) o( i i~au~o~~m~l~#dauwau~a . r l  
Y 

d jiioui642ito 

Ir 

?M& mNotch3 26 hlms5mr 

f id~r la/oi /  3.5 hCno5mo 

~ o u l q 6  Bam HI (400 units) 1 hlno5mo 

~ ~ 1 9  6 Nde 1 (500 units) 1 hlnsZmo 

2 
iwutidaomdozsdaomL"IIo~w"16fiu?mtgpln'is 35 ~ufnoBws rrau~firhn'udui 

gnragii 37 ocni~fla~?ha ~ q u ~ a a i  8 iafuc qm?uaiuMqmd j i i w i a a t ~ a u l ~ ~ i m i ~ ~ w i z  lmu 
4 n 

J ~ ~ d u i g r n a g i j  80 acnirra i i iua uiu 20 u iv l  a ~ ~ o i z ~ w a l m a o z n ~ l o a ~ ~ a ~ ~ l n l m o  

C ~ L S ; ~  ~ L a ~ f l % ~ a i 8 ~ ~ ~ d ~ n q i n ~ q a 6 a 0  QlAgen Gel Extraction Kit (Qiagen, Germany) 

miuGlu%o 3.8.1.2 uaz 3.8.1.3 

3.8.1.4.3 n ' - ~ ~ ~ ~ a u i o h  mNotch3 ~~in'~~an~moMiuFunis~~am4aon 

PET-1 5b 

~ i $ u ~ i u  mNotch3 i l k i n $ o  3.8.1.4.2 u ideuior iuLan~mai  
d 

dinFuniouantoonhuu~$$u PET-1 5b n l h i n $ o  3.8.1 . I  l m f l ~ ~ u ~ l o ~ : a l L l i l 4 ~ a 4 l ~  

M P ~ Q ~ ~ ~ R ~ L ~ u ~ ~ ~ ~ M ~ w o I ~ ~ M  Vector :Insert  flu 1 :5 uaz 1 :3 'L~fiulmsgmn'laLqu 20 

hk5'8W' 64LL1R41Um1914d 3.7 



~qn~waf  p ~ ~ - ~  5b q i n h  3.8.1 .I 11.25 uiCunTu I 1.25 uiCunTu 

Ir 

?ildh mNotch3 q i n h  3.8.1.4.2 25.62 ~ihnsYbl 15.37 u l l ~n5 . I  

4 a n ~ n u ~ a I a  ~ n a  (Ligase) 400 vlldqu (1 hfnszns) 400 uldao (1 ~u'inr~ms) 

IOX Cd~daf la~na 1.5 rsllnsGns 1.5 LC~sZrns 

Y Y  
G~danmdsz~daan~m 3.96 luC~sZns 1 .I o Iul~oGms 

w a u l f i ~ l i n i r  uazrii~liudgruar~jium 22 a s ~ i r a a ~ l o a  ~ f l u ~ q a i  12 aL?lu~ GI 

w ~ ~ u ~ $ ~ ~ d n o i u ~ d a f u ~ $ i ~ ~ ~ u ~ ~ ~ ~ u M ' ~ ~ a ~ " ~ ~ a s  E. coli DH5CX lnft?$ Heat shock 

wiu;j"~~uga 3.7.2 u ~ n i a a ~ j n i t ~ i u ~ ~ r i i ~ ~ i j u ~ u ~ ~ . ~ i ~ ~ i u  ~a 5.000 taueiau13 uiu 1 
2 "  

uiW m o i u i s ~ ~ o t r a a ~ ~  a~ 'aduo iu io i& t  LiaLuaq LB G u i w s  I 00 IulnsBmsa~Id 

noz~isaaa~~"M"aaiuisLaaq~ui~uLi:ai~o~nir q i n ~ u ~ i ~ ~ n b u ' l f i ~ ~ ~ ~ ~ ~ i " i l i u i ~ ~ ~ ~ 4  LB 

d u ' u a u ~ ~ a t u ~ l a i u ~ ~ u i i u  50 IuInsnTuioiiaGG ws ~~~liudgruar~ji~d~m~~ii 37 o.rrri~.aa~Isa 
-4.4 s 2 ~ f l u n a i  16-1 8 $ a h 4  k~nwTn&rminm~u 

hdannoluadaf~iuuM'iu'iju mNotch3 unsnailriOnauij~uuM' WRIR 

i in  4mziiiueioaid j ~ ~ u z ~ ~ a u ~ ~ a ~ u  u i a ~ m ~ n a u i j ~ m u ~ a i a ~ m w i ~ ~ ~ ~ u ~ a  3.7.3 uplz 

~ ~ m " ? ~ L l i l ~ ~ ~ ~ m ' h i i L ~ i : :  2.11%;~ ~au)la$   am HI uaz Nde I W I U ~ I ~ ~ ~ ~ ' ~ " ~ ~ ~ U C J ~ ~ ? I ~ ~  
Ir 

0-4 a dai iooiki i?~au~~iuuwn~ou~a 5 ~ u ~ n o G n t  ~oura J i m i i m i z  Bam HI 0.5 1uksGnr 

iaulaJini irvriz Nde 1 0.5 ~ J ~ R O G W T  ibhdaf  R 1.5 luf~sZms fiU~idAlfld4LqdRDn$a 

l f l6 f iu iwsmsu 15 IuC~sGws ws~qaa~uGmn'm6m"aoazniCsa~qa~~~nlnsld~r~a miu?"s 

'lu'ff~ 3.8.1.2 



Ads( 
~ i ? n o u ~ u u u h a i f l ~ m n u u u  mNotch3 EGF repeats 9-14 un~nef jdd 

iLnsi : :v i?innisnmamd 3.8.1 5 uii insi~~do5LuaLlrmiui~~u~a 3.7.2 u a z n ~ m ~ n a u  
A d d  

~ ~ ~ u u M i U ~ i f l 5 j m ~ u u u  mNotch3 EGF repeats 9-14 h Y ? ~ ~ m l ~ m ~ a i ~ ~ m ~ u i c u ~ o u  

(QIAprep Spin Miniprep kit) ~IN%ZU%Q 3.7.3 u i v i i i ~ l l ~ ? n ~ ~ o ~ n ~ ~ m u ' L a " u ~ n ~ ~ f l o d  

u'olin 1 " Base (39nldfl ~in6iujrnsi: :~i iKu~~n~Folnn'ddtzu~asw'niu mNotch3 EGF 
A d 2  d 

repeats 9-14 &?u~dsunsu Blastx, Clustal w, Expasy LLn:: EBI L?nlmo5pET-l5b nu"dldElu 

mNofch3 EGF repeats 9-14 ~~~1~f lodwf i ld t fu~m' i )$~Laz i0n '~  Histag 6?4dojl PET- 

mNotch3 

3.9 n 1 3 ~ 3 1 ~ n d a h L 9 n ~ m ~  PET-mNotch3 EGF repeats 9-14 ?UL'lla6~61&~ 
a -  4 

UY flWLstlLWanl3Unn~aan 

3.9.1 f l 10n01~ f l d f l ~u  PET-mNotch3 EGF repeats 9-14 ~ ~ l ~ ~ l l ~ & 1 9 * 1 f i l ~ L l ~ ~ ~ ~ ~  

1~8fl l~~Lf l la l~f l ' i3f l  

61 E. coli f l l ~ l $ ~ f  Rosetta-Gami B (DE3) pLysS kt?:: BL21 (DE3) pLysS U l  
v 

~m?uuneu~~~uvi~.aaAmiu?2Iu%o 3.7.1 q i n ~ u n r i u f l d o ~ u ? n o u ~ u u u ~ ~ a i ~ ~ n  PET- 

mNotch3 $ ~ d i ~ u i ~ ~ ? n b ~ o 1 ~ 1 6 d ~ n 6 a d  (n inwu?n n) ~%i~noui;~mun'qa~Tmuiinio 

6m~;anuuoiwisu?h LB d ; u o u ~ 7 a 5 u n ? i u ~ l u l u  50 lufntnFuiia~a2i8ms~~nznn~usu 

d c n a a  34 irrlnsnFuioiia82ims (ninwuqn n) rii\ddudqcuupji 37 o . r n l r m ~ i u n  ~ i lu 
4 - Y 

L?ai  16-24 h1u.1 & d ~ f l m f n ~ a u n ~ n m ~ u a a z r i i ~ d m s ? q ~ o u n i s u a m s o e n a a d ~ d s ~ u  

mNotch3 i a l d  

3.9.2 n i s ? ~ n s i z ~ n l ~ L L f l m ~ a o f l . ~ o ~ f d s ~ u  mNotch3 EGF repeats 9-14 Cau% SDS- 

PAGE ( Laemmli, 1970) 



4 d d 
naiuaiandu 600 uihurnwaqniwa~um"uLiin'u 0.1 liundin naiuGa 200 Y P M ~ Q M ~  

d 
dqmvIJij 37 i ~ m n a ~ i i ~ l a  Lua~ii~mn~u~aq$naiuuiandu 600 u i ~ u w w s  ~ i i j i ~  0.35- 

0.4 i.u IPTG (n in  wuan a) l~fin?iu~+u~uqmM"iu~iin'u 1 i j a ~ ~ u a i ; u , a z i i ~  Ladid 

q n n r g i j r ~ u e i i ~ n r f l u ~ ? a ~  4 &Iud i i l~?nPi in is~mn~uLLaq$ 600 UIIU~BIO ~fiuKaaBit 
d A 

1 ~ a ~ ~ w ~ d i v k i i ~ n n z w ' w z n i u ~ ~ a 6 k ~ ~ u m ~ ~ a z d a u ~ ~ v ~ i ~ 1 1 d ~ u ~ v a u t ~ ~ a 1 ~ ~  1 O.OOO 

musiouiR d u n a i  1 ui3 adaulah LLazii wznauraaa%1fldii SDS-PAGE wiu% 

k e i o ~ 6  

3.9.2.1 nis;j~nsizw'nisuanaaanai;lIds!u mNotch3 EGF repeats 9-14 

3 -9 

ii wzniuLqa6$i~qinnisiuLtl$uq~'aL"11afiuim~ 1 uaaa ws azaiu 

mznau~qa6fiauaisazaiu IXPBS (n imuan a) L L ~ Z  2x sample buffer (ninwuan a) i ? u i  

diudu7muiauimaicW'aildu 0.27 ~ ~ i a m n a i ~ v i d m ~ ~ a z ~ i ~ d ~ u d ~ m v ~ i j  70 i t  fiimaLiiua 

uiu 5 ui3 i~nnzw'wakclmnirn SDS-PAGE wiui%+io~i! 

- d u u  Seperating Gel ~?Iu&$u 12% ~mUw~Uf i iOaza iL I~ i7 t~~ i l6  

dH20 3.436 6.872 &Gihs  

40% Acrylamide 2.4 4.8 ihGSms 

1.5M Tris-HCI (~IRWU?~ a) 2.0 4.0 %G%rns 

10% SDS (ninwuan a) 0.08 0.16 GaGZno 

10% APS 0.08 0.16 i'i8ZZms 

Temed 0.004 0.008 Ga8jZws 

f i u i  wssau 8.0 16.0 caZZw~ 

Y Y 

~ ~ ~ ~ l ~ M ' 4 ~ ~ ~ . [ $ L ~ l h ~ ~ l ~ l ~ ~ d l ~ l ~ ~ L ~ ~ ~ i 4  ~ I ~ ~ M I ~ ~ ~ ~ w I % w A U ~ Q ~ M . ~ B ~  
nozqndivFu~&uu~qamaiu~ui 1.5 BjaZwws uazIvan~uijav6iLqafiau$idaandsz~ 

4 
daamrm Kq?.~I?"qu~qa!nimiZ~ui1t~a.a'~ 

Y 

- L&lu Stacking gel ~ m u w ~ u f l l s ~ l t ~ & ~  

dH20 1.024 2.408 %G%rui~ 

40% Acrylamide 0.25 0.50 ;a%l~ 

0.8 Tris-HCI (ninwuan TI) 0.504 1.008 ija%rns 



10% APS 0.02 0.04 ija55mr 

Temed 0.002 0.004 h i G m o  

f i ~ i m s r ? u  2.0 4.0 ;a;?~l~ 

wfluaio~.~aum'l6~%in'u nddirm~uii?a~iLqaaon'~~"aum q i n ~ u ~ a a m  Stacking 

gel ludatnrzqnqurk 1drr i~da~f luda~C~amrn"~' i l~ i i~ raqunoz~4Lqau'nisrro5woloLq.a'u 
S 

mqaioon~~arr i iWdia~~nf~olvS's~8 ~ m o ~ i r n " ? o d i t ~ a a n a t ' ~ u ~ ~ ~ d ~ m ~ o u ~ ? "  6iu 1X running 
9 

buffer (ninwu?n ~~6mau~~a6iu~u~~azvi?uama?mrii~d~i6iuuon ~4F/in?iuPiitf in6 

aot rn;dac a~i4nl~old~+in i oo f ? a i  QULQRI 90 UI; ~ i n 6 u ~ i ~ ~ a ~ ~ a u i d l d ~ ~ u 6 ~ o  

Coornassie blue staining (frbv-wm a) uiu 45 uiq E ~ I ~ ~ ~ ? U L Z M ; ~ ' W R ~ P ~ T I ' ~ U ~ D ~ ~ ? U  

' 1 
destaining solution (ninwu?n a) L ~ U U  destaining nn 1 ~ I U J  qunozAwucl6ila uaz 

3.9.2.2 nirlrini?r;i'auirflu'lunirw~m~do~u mNotch3 EGF repeats 

3.9.2.2.1 n i ? k d 3 h ~ N l r ~ ~ ' I ~ n i f ~ ~ m l d 9 i ~  mNotch3 EGF repeats 

riiri?LionoiufivloQuuudu'waiflijm PET-mNotch3 EGF repeats 

9-14 'I~~P'I~DIIIOLMRI LB f i u i n s  40 jiat5mr1~F/inir~nn~uLLfit;i' 600 u i ~ u w m t  &a 
2 

~uiuaoaLvoLgu 0.1 q i n 6 u i u o d i d n ? i u h  200 rousiauid dgruarJ2 30, 37 uar 40 

a ~ n i r a a ~ i i u ~ m i u i  Lii'aF/inioliJmn~uLLf14;i' 600 u i~u~ums~v i i r iu  0.30-0.45 ~ i u  IPTG 

'L~6n?iu~%u%uqmfiiu~M'in'u I ijaFi&aif U R ~ I ~ W ~ ~ ~ ~ N A ~ ~ L A ~  4 hfa.14 ~~u.iodi4 

~ ~ ~ ~ ~ ~ o l ~ ~ i ~ ~ ~ f l h 4 ~ ~ ~ a 8 4 f d ~ ~ ~  mNotch3 EGF repeats 9-14 ~ ~ U L Y I R < P I  SDS-PAGE 
4 A miu?~ lu%o 3.12.2 ~nu~od i td~aan ' Iu~~Piardo~q: :u ' f iu~~~domu~~v i in 'u  dd in io  

tnnZua~q~Asanir 

r i i r i?LiBM4iU8da~LLU~d~Walf l~~~nE]f lU PET-mNotch3 EGF 

repeats 9-14 uar waiflam PET-15b dLm?iulfldmtluoialt LB ; i ' i iuau~~a8unl iu  



L % U ~  50 ijaznkhazazzm? L L ~ Z F ~ ~ Q L V U L ~ ~ R Q ~  34 %4i3n$~haijai j~m? f iu i l i ls  80 

iki55m0 GULwiidmaw~a 200 m u h m u i ~  d q w l t O ~  d ~ n i ~ ~ ~ f i m ~ a m n m d ~ d s h  mNotch3 

EGF repeats 9-14 B t n S R d ~ 6 ~ i r 7 ~  3.9.2.2.1 &odin1?~mn8uLL~dd 600 ui~uraurmo dicu 
aY $41 

0.35-0.4 ~w"~Lni4L.aawusnmU~lbuu~waiR~m PET-mNotch3 EGF repeats 9-14 L~az PET- 

15b Ida.~bd flask d a ~ ~ ~ q a f i u i m ~ a ~  10 ijaz5m1. ~ d a ~ ~ ~ ~ i a d i a d  2. 4, 6, L L ~ Z  8 & h a  

mla-lblh i l V a u  8 flask LLazI,%.l IPTG ~ ~ A ~ I U L % ~ ~ V ~ U O ~ ~ & ~ ~ L ~ M  1 i j R s h R l f  &$dd 3.1 

BL21 D@ ply.5 

k * - m  ( host for expression) 

PET-1Sb vector 80 rnl PET-rnNotch3 EGF repeats 9-14 80 rnl 

6 6 t h  
i s ,  

v n l q u r u  6 u  tm; n ~ d d ~ r t r n  1 r a ~  

"llG84 IPTG 

qmnluquru l u  IPTG n n d d u q d m  1 m~ 

7 ' -  NlwN IPTG 

sd$ 3.1 n i ~ ~ ~ d ~ ~ u ~ a ~ i . L ~ n i ~ ~ 1 a ' m f d ~ ~ u  mNotch3 EGF repeats 9-14 ~ i ~ ~ & n l T  

Tn JiGaer IPTG 



q i n $ u ~ u ~ a r i i i q m a ~ i j L ~ u  k ~ ~ L n ' u ~ 9 a ~ i t ~ i u L 9 ~ i d f i i t r l ~ ~ 1  ri iWTmiinis 
d d 

plmnsuuac 600 rnhurws q i n $ u ~ i ~ i u ~ a 9 a t n n 9 1 ~ ~ 9  10,000 wudoui?I ulu 5 ui?I 

plnd9U1a& mn'u&oQlc L L ~ ~ Z ? ~ ~ Z G ~ I T L ~ ~ ~ Q Q ~ ' U Q ~ ~ ~ T ~ M  mNotch3 EGF repeats 9-14 

69fiIG SDS-PAGE ~IU?;~U$Q 3.9.2.1 

A' r i i f i~inaennua~a~~urui iwaiai jm~n~au p ~ ~ - m ~ o t c h 3  EGF 

repeats 9-14 dLsi~tlu~da41uaiais LB ~ ~ U ~ U G ~ ~ ~ U ~ ~ I U L ~ U  50 Z~sn~a.ld~h58.4 
d 

~bazmaausu~d$naa 34 ?iasnFuieija5snr f i U i m 2  20 za?%ms ~1~91 .4  4 flask I~ULT~IM 

AIIUG~ 200 sauiau'l?I dgmal?ijC/lw"nis~~am~aan~a~~dsiu mNotch3 EGF repeats 9-14 

q q m q i n h  3.9.2.2.1 qin$u%nh&9~1 IPTG m?iu~%u$u 1 PaZfuaiQ ~dad in i r~mnZu  
d d 

LLfl4M 600 ~ l f ~ ~ m 0  ! i l L Y i l f i  0.2, 0.4, 0.6 Lbaz 0.8 l d a 4 h  flask n 1-4 f l l ~ i l k l  L~u 

mriipiadqnrrrpijL~u ~ f l u ~ ~ a i d ~ w " n i s u a ~ ~ . j ~ a n ' ~ a ~ f d ~ ~ u  mNotch3 EGF repeats 9-14 

e4emi~hq in~a  3.9.2.2.2 $amtuma i~mi in i s~mn~u~~a i l  600 u i ~ u u r w o u a t l i i ~ i u  
d d 

tv9f i I tnmiuh 10,000  mi^ ulu 5 ul; plnd9u~~~%Lmtlz~~ds$u'Iud9u soluble 

Ln"~w~n~~~f l f la?a" ; j~~n~w'n is~f im4aan'Ua3fd?i~ mNotch3 EGF repeats 9-14 hau% 

SDS-PAGE niu?ZluGa 3.9.2.1 

3.9.2.2.4 nis~~dsWYMnaiu~GuGu~a4 IPTG hnitG.l?ilil~d?~~ mNotch3 

EGF repeats 9-14 

riiri?dannuadaQLwuiiwaiaijmqnwau p ~ ~ - m ~ o t c h 3  EGF 

repeats 9-14 d ~ ~ f i I u l j l d a 4 l u a i a i s  LB d d ~ ~ a u ~ 7 5 u n i u ~ G u G u  50 jiaZnFuBiaija55m 

~~aznaeusu~dQnea 34 ija5nFuioZaZZws f i u iws  80 ija55ms i u ~ ' ) 1 r i i d ~ 9 i u h  200 

mudoui~dgmag~~lw"nisuam4aan~a~~ds$u mNotch3 EGF repeats 9-14 tj4tp4111%a 
d 

3.9.2.2.1 daiinisPImnliuLLa4n 600 u i~uwms L~iicuii~mnliu~a;Id'1~"nisLLali).~aanaa4 
A' drbl fdsAuq4qmqinGa 3.9.2.2.3 u~9~w"~Li~Laanuo~au~LLuuM'wai~~m PET-mNotch3 EGF 

2 
repeats 9-14 ~ d a 4 l u  flask daamL"dfiu1wsaz 20 ~ a ~ ~ m ~ i u 9 u  4 flask $nl.!ih9u IPTG 
d 
nn9 iu~$u i i u i i r l  i;a 0.3, 0.5, 0.7 uaz 1 Z iaZhai i  w iu i i ~u  ~ u ~ ' ~ t i i ~ i a d q m a g i i L ~ u  

u1u~viin'u~9aid~w"nisL~am;Iaanaa4fdsiu mNotch3 EGF repeats 9-14 q ~ q m d l ~ q q n ~  
A -i 

3.9.2.2.2 d a n s u ~ ~ a i 6 i i n i s ~ n n ~ u ~ ~ a ~  600 U I I U L U ~ ~ U P ~ ~ ~ I W ~ U R ~ U Q M A ~ ~ N ~ ~  



IO,OOO w u s i o u i i  uiu 5 uid e?mdau~~~~.lr i ium'aai i~; jLnoi: :w'nioLL~~~~an~~~fdo~u 

mNotch3 EGF repeats 9-14 69~3"s SDS-PAGE WIU%~$Q 3.9.2.1 

3.10 nisdn"m~flau~uuun~ds~uaan~inr'~~aa' E. coli 6aerrflta.s ultrasonic sonicator 

JIL~AR~LUA~~~LI E. coli $iinioahtldoffu mNotch3 EGF repeats 9-14 UI 

d.4 
Na,HPO, pH 8.0, 0.3M NaCI, 1X protease inhibitor ~~63:: DNase I MU MgCI, (J~IAwM?~ 3) 

~b~::LLd~hdaudr::nau~Q~Y'd~dQ~m~~~~ 8M Urea ua:: I~L~u 8M Urea q l n h l ! U ~  

qmap5 40 uiu 10 rnC; ~~ar i i ld~rwnaa66aoL3u~mair ]~q~ 6au~nj~q sonicator nao 

d d riiuiiuL~awnnaiu ~ ? w u  10,ooo oaudou i l  uiu 5 uiCi ~.lriiud~ulnl%~noi::G6au?"s 

SDS-PAGE ~iU%d'ld~Q 3.9.2.1 iQId 

3.1 0.2 nioudociuo::ernailun14 sonication ri~uI?i~do~uu?qn$ 

6irqn6~runqf is E. coli diinioahsldoiu mNotch3 EGF repeats 9-14 U1 

a ~ m ~ n a u ~ u u u ~ ~ ~ o ~ u ~ a n ~ i n L ~ n a ~ m u ' 1 ~ a ~ a 1 ~ ' ~ ~ ~ ~ ~ ' d L ~ u i : : a u q i n n i o y 1 m a ~ . j d  3.10.1 

l!u&p~~~pii 4 a ~ n i n a ~ i i o a  uiu l o  uid ua::~i1dLLwnLaa66auL~uiln~i~iq.j X ~ U L ~ Q P  

sonicator ( A ~ ~ ~ I ~ K ~ Q ~ I ~ ~ ~ U M ~ I L L ~ ~ Z M ~ L V I ~ I Q ~ G I  sonication) udswicnniua::iiuau 

nklunio sonication AQ sonicate iiuau 20 nhLquLaai 4 ~ U I ~ B ~ O R Q ~  LLar sonicate 
Y 

iiuau 4 ~ $ 4  L ~ ~ U L ~ R I  20 j u i C i ~ i a n k  ~ i n ~ u i i ~ i d i l f i u ? q ~ ~ 6 a u ~ m i i u 3 ~ ~ 1 f ~ d o ~ u  His- 

Select nickel affinity gel (Sigma-Aldrich) wl%l%lu%!l 3.1 1 

3.1 1 msn"ildsflu9w'~~~nd6aer"nr,~9n"i~3~nd His-Select Nickel affinity gel 

d J i~n~~Cuuu~Tdo iu  mNotch3 EGF repeats 9-14 ~ ~ n ' m 6 a U ? ~  sonication UlI?l 
d add¶, 9 " dd 

I I . ? u ? ~ M ~ ~ ~ ~ ~ ~ I ? I u ~ ~ M B  His-Select nickel affinity gel ~ i U a s ~ ~ w a W L L u : : i l m ~ ~ A Q L ~ U  

His-Select Nickel affinity gel n~lu~aemhCnsl"auw?~aB~~iwo 250 I~CnoSwo LL~::~]w 

d 4 nauqnnaiuda 5,000 oouoiaui$~flu~aei 30 juid Il?nd~u~a~~~riiqo::3mo::?'~ri~~~q:: 
d d 

LiU Equilibration buffer (J~IAGJU~~ 9) f i ~ l w o  500 ~ . J ~ A o % I ~  ka::~uLaa~Mnll~Lk 5.000 



Y Y 

taupiauiW uiu 30 iuiG qmd~ulaGi~ac i i rszCmtza '~~ inGu~' iu3nau~~~u~~"CdrAu 
i 2 

mNotch3 EGF repeats 9-14 fiulmt 500 IulntBmt ~ ~ I B ~ U ~ ~ U U I U  15 uls l!hdlM?udn 
Y 

n?iuGa 5,000 saupiaui~bn"ukb?u~fl~~aza"7d affinity gel 3 n?d&?u wash buffer (ninwuan 
i i 

a) u a z i u ~ a ? o s n n ? i u f i ?  5,000 rauoiaui~;qmd?u~fi~daciii]tzCmtza'd v i i n i n z l d t i u  
Y 

mNotch3 EGF repeats 9-14 ~°IM?M 2 A?~&?u Elution buffer (~ iAUM?n 9) f i ~ i m t  150 
i i 

IUIAGAS wfluLui7 L ~ U L ~ I  5 UIG; ium?uamn?iu~? 5,000 t ~ ~ p i t u i ~ ; ~ i ; u d ? u ~ ~ ~ ~ i i  

nit3;jbnsizw" &aumnCn SDS-PAGE miui5lu$a 3.9.2.1 

~.hnaom 293T ~ a a ~ a ~ ~ ~ ~ ~ d a ~ ~ u ~ j ~ ~ ~ m r ~ ~ u ~ a a ? u i a z n i ~ a r i i d ~ m ~ ? ' ~ ~  
Y Y Y d dia6ijuqnruqii 37 ~ d f l i ~ a a ~ ~ u f l  q i n G ~ ~ i u i d a q i ~ ~ ~ a i ~ ~ i ~ ~ ~ ~ ~ ~ a ~ ~  DMEM n 

P 2 2  
dnnq in i i ?u  (Serum free media) fiuimt 9 iiaBBmr ~ e u n C n d a a m n o r i i ~ ~ u ~ a ? u . m  

Y 

A ? l ~ h  1,000 t ' i l ~ d ' i l ~ l i  MIM 5 9 6 6  LYld?~lfl?4 WZalUFlEflEIM 293T LTifl836 &?€~BIv~I~ 

L~f.ItltLW9~' DMEM 4; Fetal bovine serum (FBS) (Complete media, nlAUu?n 9) l f i ~ a a 6  

nozqiu~uLaa&Lde? qin$u4m~niauzLBuqLan& (auim 25 ~ n u i n < ~ a u A ~ ~ m t )  m t ~ ~ q  

~njnrrorzni~~or~iu?nuini~lm"n&a~~a~ttnCw'~n~u u a z ~ u ~ ~ ~ w i z ~ u t r a a 6 n ~ u ~ u  

q m ~ ~ - ~ i i  37 a d n i ~ a a S u ~  d~ co2 ad 5% 

L & w l ~ L ~ U 4 L a ~ &  293T L f l ~ 8 ~ a h ~ ' L ~ t l c l z L ~ n l d L ~ ~ d U R  ~ ~ Q l l l t L ~ U d L ~ R 6 ~ Q f l  

r 
~ ~ ~ V I ~ ~ & ? ~ L ~ ~ ~ R ~ ~ D ~ L " ~ D L L ~ ~ & I Q L ~ ~ & ~ ? ~ ~ ~ I T ~ ~ ~ I U  PBS f i ~ 1 ~ 0  5 ! ? ~ ? i i h ~ ~ ~ m  

Y d * ,  r 
f l l raza lu  PBS Gid~'iu trypsin-EDTA n? iu~h$u 0.25% fiuimt 2 iia?i?imr t i u n t u u n a  

~?uqugnru~-~iiuiu 1 u i ~ r ~ a z k ~ n w n i u l ~ n & a ~ ~ a ~ t t ~ C ~ a ~ " ~ ~ a & ~ u v m ~ ~ ~ ~ & ~ ~ A u ~ i t l i t  

Liwclsnn6fiuimt 2 iiaBtmsnirG; qm~i tazaiu~doaz~aaa7f iaqm~inniauzLiu~L~a6~~az 
i 2 qm1daaonaum?~?1;j611d~u~~1?udmn?iu~?tau 1,000 w u i o u i f l  uiu 5 ui! r i u t t ~ z  

d ? u ~ i ~ u ~ a a a " ~ i i n ' u  5x10~ ~aaPid~iia5Bmr fiuimt 500 ZUIntZmtBia~qu ~ d ~ u ~ i u  
Y 

G c l a m k u i m  24 aqu iiu?u 3 aqu tiulufitiu 37 B W ~ I L ~ ~ ~ U A  uttuinin C O ~  5% uiu 



24 RluqLia1fiLaa6LnizdqiuLiu;ILaa6 q i n 6 u ~ i w a i a ~ n  pcDNA-mNotch3 ~ a z  

pcDNA3 uivh nnuadnku lmd4 Fugene HD (l.%3n Roche) h . I l ~ u u p l l d r z n o u  

dd'auluGmtid?u 4:2 (Fugene HD:DNA) 4.l DNA i;n?lu~~a-$u 0.02 h ~ n m k r s i a  

. i j a ~ ~ m r ~ u a i i i r B a q L d  DMEM ddoiflqin%u (Serum free media) l f i f i ~ l m 0 4 m ~ ' l i l ~  

aoqairdrznau~3q%'~lu~qu 25 Z U T R ~ ? ~ ~  w a u ~ ~ ~ i ~ u ~ u ~ n ~ a ~ j . u w a u a i r ~ ~ ~ i u ~ m ~  
I, Y 

$"muiu 1 %I$ I h 6 h l 6 ~ f l ~ n a i  15 uifl ~ i n < ~ M ~ p l l p i d ~ ~ n ' a U  L?O%QM Fugene- 
Y 

pcDNA3, Fugene-pcDNAmNotch3, LL~L~??~?R?u~u Fugene ~uallllr$u.rLfla6 WL?ulu 
¶ d ¶ d  w 

q i u ~ i u c ~ a a 6  293T d~m~uu I6  w a u b ~ a i n u l n ~ ~ a r i i ~ i u ~ < u ~ ~ a a 6 ~ ~ i ~  L&I.IL~~R~IU@U 

q m i r ~ i i  37 ~19fli~flaLiiua di; CO, a4 5% uiu 48 &&P q in6u~?ua i rd~ j l?uz  G418 
4 ¶dw 

n?iu~%u%u 1.5 iia~n~usiah~Rr?mtLda6nLdanL~wizLaa6 293T ~ ~ n m w ~ l l ~ ~ n  (stable 

transfection) ~uLioqaa~'pio~Ld~auaii irdLZuaird~i?uz G418 y n l  3 i u  uazk~nm 
0-d l4w 

6wnn'es inverted microscope y n i u  drzu im 2-3 aiRmd qzkmmri lund~~aaa~lmru 

waiaijn ~init6iuL8usLaa6Li;"aL~u~iu?uLfla6 ~~aznKmldr iu mNotch3 q in  293T ~71~16 

I a J  ?~nr l~w"ni rw?m~dt iu  mNotch3 aii;lni?r6?u~nn?in SDS-polyacrylamide gel 

electrophoresis ( SDS-PAGE ) b b ~ z ~ ~ ~ d l u ~ d f ~ u q l n b ~ a ~ d u ' ~  polyvinylidine fluoride 

( PVDF ) membrane 6?uL~n?in Western blot sinld 

3.1 2.3 nl~flKmld3i~qlnLflaa"b@$ 293T d ~ l ~ 9 l ~ ~ L d ~ ' d ~ ~ ~ ~ l . ~ ~ l ? ~ ~ ? ~ l ~ ' d ~ d ~ ~  

RlPA 

Ji~aaa%J 2 9 3 ~  d v i i ~ ~ i u a d n ~ n i ~ r u i ~ R u . r I u a i i i r ~ ~ u ~ ~ a a 6  DMEM 

d ~ u u i d  j i m z  ~ 4 1 8  RIIULG~GU 1 .5 ~a~n~usia~ati~mstuqiuL<u.rLaa6auin 24 i q u  

uiuCiui;u ~ i n 6 u i u l ? l n a i ~ i ~ ~ ~ u ~ ~ a a ~ a a n ~ ~ a z n " i ~ ~ a a 6 6 ~ u a i ~ a z a i u  IXPBS d d u f m i n r  
Y 

500 hks?mo 2 n h ~ ~ a z ~ n $ q ~ ' l u  RlPA Buffer (ninwu9n a) 40 h ~ n r Z w r  uar Protease 
A A 

inhibitor (stock 10X) 4 h l ~ 9 8 m f  l i U U U i I U ~ 9 U l u  5 ul? ~ I w ~ ~ L ~ ~ O ~ Y I R ? ~ ~ ~  5,000 

s i a u i ~  uiu 5 u i ~ ;  a a ~ ~ u ~ a ~ d ~ u i a a n ~ u ~ m t L a u m ~ ~ ~ i i a ' a n ~ i b j L f i u ~ ~ d  -80 a ~ n i  ~ a a  ~ o a  

r a ? ~ n t i z h a 6 a u ~ ~ n ? i n  Western blot i a I d  

3.12.4 ~ l ~ ? L ~ ~ l ~ w ' f i ~ l ~ f d t ~ ~ 6 7 ~ ? ~  Bicinchoninic Acid Assay (BCA assay) 

dinis?~nnzw'fiuimldsium"au;j"s BCA assay l ~ u I % p ~ m V a U  B C A ~ ~  protein 
Y 

assay kit WNU%M PIERCE n i u i i r ~ u z i i a o . r ~ u t w  5; ~ & u u  working reagent Ailan12 



Y 

6aonitwau'o~oauA A n'u h n u 6  B 'LuGmoidau A:B = 50:1 q i n ~ u ~ m ' o o u a i m i m o p  
d 

BSA ~Larait~aad14 ~nuiinioL;iaqi4haofidaondor~~uninLIu4Laasj 96 aqumaio 
Y 

Nlm?lu BSA ~ i n t u ~ m ' o u u a l s u i ~ o ~  1 h % l % . J d ~ h Z P l ~  d0914~4 2 L Y ~ I ~ ~ ; ~ L ~ ~ I ~ A o ~  

dosdnQiur+u+u 0, 31.25, 62.5. I 25. 250. 500 uar 1.00o lulnon~ueiaijn5mo uaraio 

~ a o d i t ~ a i d n a i u  1 :I 0 ~IUQU 10 ~ ~ ~ n t ~ m o ~ a u f i d m a n d s r ~  ( d i a a 4 a q ~ i a  
P v C C I  

Mi4maadi4) LAN working reagent a4WIuaqu dora.11~ 30 iul? f i a ~ ~ l \ d L ~ l ~ ~ J - l  37 
w -  4 

a.mi~aaliiun L~ULIRI 30 ui? qintu~inimLIwLaPIBa 96 aquaanuia i . jL j la~ou~ 

qmagij#o.~doruinr 2-3 ui; u&a~i~~din i t~nn8uLLa4dnaiuoiamdu 540 UI~UWWO 

I ~ L I W L R ~ ~ ~  microplate reader 

3.1 2.5 l f l ~d l~ ldo i~11nLqa \d$4  polyvinylidine fluoride (PVDF) membrane 

Y 

a5~q inuon lds iu6ao~ '~nCn SDS-PAGE u&aKn Stacking gel aansqa'pl 

auimacLqa u a r & a n W ~ ~ d h  transfer buffer ( ninwuan a) ~aza i .1uu~n ja4nd i  

dotulm 5 1-47? ~ ~ ~ ~ ~ f l l W n ~ ~ 4 ~ 1 ~ 3 u  6 u iu uar PVDF membrane 1 LLWU 'Ll%.llulm 

rv i i kaad im  riir~ciu PVDF membrane uflu absolute methanol i#ia);4ttiu h 4 6 a o f i  
Y 

daomdrrq 1 n k  L L ~ Z I , ~  PVDF membrane AJ'LU transfer buffer 6 i n ~ ~ n i ~ n ~ 4 ~ L d t l d  

transfer buffer 3 LLehd a14uuL~jo4 semi-dry transfer apparatus ~ 1 ~ 6 9 ~  PVDF membrane 

1 ~ ~ i u  . a a  uaznozmianoatdu~~u transfer an 3 uciu DmBdauuu IdvlotoininlmuH 
Y Y 

amonuii?n84urmormi%noa.j~'~11 3 n k  'Lu~nnic~~sanid aun transfer buffer f i u i m  

1 semi-dry Western blot L w ' ~ ~ l n i ~ ~ ~ f a u d i ~ f d ~ ~ ~ " 1 i ~ L ~ ~ 1 d ~ 4  PVDF 

membrane ~no'L$nozLLa\dfl111Jd 60 ija8uou~~d5~qiilunai 90 uid do 1 n a  

3.12.6 nioi~nnz$niouamtaonao.jld~iu mNotch3 ~ a t r a a a a a  2 9 3 ~ d i i n n u  

fi~d~.a'~~d1;161130 hao% Western blot 

iiuciu PVDF membrane d ~ h ? u n i o ~ a ~ d i u ~ d o ~ u ~ ~ % ~ ~ a " ~ u i ~ ~ d ~ ~  
Y 

blocking solution ( ~ i f l ~ M ? n  .ll) ~ f l ~ L 1 a i  5 MI; 2 ~ $ 4 L b a z ~ i \ d ~ ~ n ' u L L ~ u ~ u a ~ ~ o  Notch3 

(5E1 monoclonal antibody) dL+?191411d blocking solution t%l~ldlId 1:1.000 f i U 1 ~ 0  3 

iia82imo d g m a g i j b t d u n a i  60 ui? 614 PVDF membrane 6aoaitaraie PBST 
d P P d O  

(ninwuan a) L ~ U L ~ R I  5 ui? 2 n!i4 LLaz 15 UIC; 2 nk ~ ~ ~ ~ ~ ~ u ~ u o m l ? m o O ~ M ' q i ~ w i z i o  

mouse IgG 42 HRP L&uad (sheep anti mouse IgG-HRP) d~aql4'Lld blocking solution 



Qoidau 1:5.000 f l a i m t  5 2a33~1. a14~uLA~a4LlldlLflubaal 60 UI; &14 PVDF 

membrane 6 9 ~ 1 ~ 1 4 a z a i u  PBST ~flilunai 5 u1;2 nRumz 15 ui? 3 AR 

3.1 2.7 nlomsa~leu8~~il ldm"au~"s Chemiluminescence LLaz autoradiography 

L ~ ~ U U ~ ? M W ~ U ~ U ~ ~ L ~ T W L U D S L ~ P ~ ~ . I I ~  horse-radish peroxidase ( n l ~ ~ u a f l  Yi) 
Y 

qinMYPdGi PVDF membrane ~ ~ ~ I a ~ l u % ~ a ~ w o ~ ~ i i l u  I MI! ~ ~ a z l % d i n ~ ' ~ ~ ~ ~ u . l ~ ~ u ~ u a i ~ a ~  

~ u w a i a h l a  ~~a~~mM"Y~uu~usuu l%ntthoKmwaia"nnl~Cmusa~ wu~usu ii1dai;la.a 

uuoimdoznu36u 1 3 a d n i a i m h  4 yu OpldinimuaziiWdoznu3n"a X-ray ~~azh4Rn"a 

X-Ray diluh;li!pl 

Western blotting 

SDS-PAGE WDF membrane 1 

$d i  3.2 nishuliialdsfluq1n~qn1dK~ PVDF membrane ~(1 '  ., western blot 

L ~ d 4 $ ~ 7  : http:~/www.bbioo.com/biol01/2007/21006~5.html 



3.13 n l 9 d ~ n q ~ ~ ~ n " ~ % . a ~ ~ ~ ~ & i ~ i l Q ~ ~ u ~ ~ . a ~ m ' ~ f d ~ ~ u  mNotch3 EGF repeats 9- 

14 

r i i $ n o u C ~ u u ~ i d t i u  mNotch3 d ~ ~ u u ~ h q i n % a  3.1 1 ~ i ~ ~ f t t ~ @  
Y 

qrirjuniqta.ra~iwiuw'uf' Balblc ~ w n ~ i h o i q  8 8dmiri Cmsiimntz(u 3 3% i n  2 

&dm$ d4niS~vmfY$,m:4LLtn q z t m t f l u  mNotch3 EGF repeats 9-14 f i u i m  30 

' h k s n ? ~  ((siovy 1 $9) tua ioaza iu  PBS 100 lulnozmr unui iu Freund's complete 

adjuvant lu~Plt ld3u 1:1 (vlv) C m ~ u n u t f i ~ ~ u  emulsion Cmu~m~%i\dniutu.daqM"a~ LL@z=ik~ 

n i t i m n t z ( u n h i  2 d4diqqinnit$mntz(un?qLLtn 2 &dm?$ ~ ~ ( I C I R U ~ ~ O ~ % J  mNotch3 

fluinr 30 luCntn?u ( i a a y  1 6 2 )  ~ ~ i t a t . a l u  PBS n'y Freund's incomplete adjuvant 

6 t i d a u  1:1 (VIV) q i n h J t z u i m  7-10 i u  ~ i n i t ~ ~ i z d a m r y ~ i n d a i u v i ; ~  rdouuni?u 

uln~lflou~t:6Uiuao4u~~?Uo~ (antibody titer) haGB indirect ELlSA 6 i t z i ' u~auAua f fo~  
-4 s 

turzi'udi ; i ~ m n s z ( u ! u X ~ u a ~ L m ~  2 &dmlri dar:i'~~oufluofletuinw~u&a d in i t i im 

nrz[un!~qmdiuhauldoflu mNotch3 f i u im  30 ~u~ntn?uunu~u;ilm:oLd%~mL%i.do.j 

M"QQ ~ ~ ~ I M ~ I ~ I T ~ ~ ~ ~ ~ ~ ~ L ~ ~ ~  5 %d$~sl\d 

Y Y  

rrkqinai:domqinni~vy~~&a kh'Ia"~qmar?ij 37 a ~ f l i ~ a a ~ ? ! u n u i u  1-2 
d d 

&&4 r i i ~ ~ u m a a w n a i u t a  IO.OOO tausiauia qoraqij 4 a4~irapnicln uiu 10 ui3 

L w n d a u 6 i t  (;?a) a o o n i ~ h d ~ m a q i j  4 a ~ n i r a a ~ i i u a  

3.1 3.3 ~ I ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ L I ~ M ~ Y ~ ~ ~ M ? ! ? ~ V I ~ ~ " ~ U ? ~  Indirect ELSA 

riildtflu mNotch3 EGF repeats 9-14 d ' I6~ lnn l t~m~041u%a 3.1 1 R?lu 
d ~%u%u 1 IuCntn?usio5aRm~uim"s~uuqiu'11~m 96 nqu vquaz 100 'hlnt5m1 dun 

qmvqji 4 o ~ n i ~ a a ~ i i a n  ~ f l u ~ a a i % i u Z u  a% 37 a~ni~aaLi ic ln uiu 2 taCuq q inh414 
Y 

uau'i~~udaur~uonnhaunitazaiu 1XPBS iiuau 3 n?4u&a~flu Blocking solution (5% 

skim milk ~a:a l t l~u~ur~i tazalu IXPBS) f i u lm taquaz  200 r ~ f ~ t ~ m S L L a z ~ i \ d i u i  

qmuqij 37 acni~aa~;ua i q u ~ a a i  1 k a ~ 4  qinl ;uh~1a~auni~azaiu PBS-~ween20 

(PBST) ( n i ~ u u a n  qt)  flu washing solution 3 6 4  L L & ~ L ~ ~ ~ ~ ~ ~ ~ ~ ~ M ~ ~ W ~ ~ I ~ L L & ~ M ' S : : ~ L I  



dd v 
o i i r l q i ~  500 Z'lc 1 : 51 2,000 iqua:: i 00 1 U l ~ t B  wo ~ ~ a : : u ~ ~ u i ~ T i o u I h h n i ~ ~ m n ~ z ~ u  

v d W  plw 
~u~ouft~qu~qilymn~uqxlau $ O : : ~ ~ R ? i U L ? 0 ~ 1 9 L ~ i l n ~ ~ O ~ ~ m ' i l Q n i m m ~ D ~ ~ i n ~ ~ ~ i 1 d  

l iudqrui4i j  37 a ~ n i ~ q a ~ I u a  uiu 2 $91~9 q i n 6 u h ~ h i u a i 0 a t a i u  PBST 3 n h  L G ~  
S d  0 

LL~uftuo~~'lu~u~qlLWI::dD mouse 1gG d~ HRP d ~ u l i  (Sheep anti-mouse IgG-HRP) 

dL?flqi9 1:lO,OOO ~ i i h ? o  Blocking solution ( n i ~ w u ? n  a) fiuimfiqua:: 100 I [ U ~ O ~ W O  

u h i u d  37 o ~ n i ~ a a d e a  uiu 1 h1u9 h . rAua ioa ra iu  PBST 3 n k  ~ ~ h 4 t r R u  

a i t a : : a i u ~ u a ~ w ~ n a o ~ ~ a u ~ ~ u '  ( n i n  wu?n a) Guim~ 50 1Uln0Smtoia 1 i q u  iulud~m~ilu 

baa1 10-30 uiff i ymd  j f i i ao4~aub1u '  l n u n i ~ ~ f t u  1 M H 9 0 4  f i u im~ 50 h ~ n ~ ~ m f o i o  
d 

rtqu ~ l n ~ u ~ ~ ; l n l O ~ m n ~ u b L ~ 9 R ? l u u i ? ~ ~ u  450 u i ~ u w m ~  h?i?~11Rtl4 microplate reader 

r i ina6Cu'dhui  NSl u~~~ustuaiaioLgu~LqadiiJq@ RPMI-1640 High 
C W  4 

glucose Lftu 10 % FBS (vlv) (fetal bovine serum) L ~ ~ ~ L ~ ~ ~ U ~ Q & U I ' I W " ~ ~ Z ~ O : : U : : L ~ ~ . ~ '  

A A 
l w ~ u u d a a  d ~ z u i r u  4-5 ~uTiauYiini~rtaau~~uLa.d G i ~ a a 6 i ~ u L i ? s t n n ? i u h  1500 

m u i a u i ~  ~ q u n a i  5 ui? tauqm~iuua?uaosn::nau~~a6h?uai~i~~du~~~a6 RPMI 
rd4-J.. 1640 with L-glutamine fiu'lm? 5  FIT ~ ~ a : : f i b ~ f l @ ~ ~ " d W l m ~ 6 1 ~ 1 f i a ~ h ? 0 ~ ~ ~  

Lauug ~a : :Cuna6 i i i f  ~ l i i i i u ~ u ~ c d a 6 u i n n a i  1 o5 ~~aEjsioijaiiSmt qin$~i iu~qa~?3 
A *  0 

n ~ u u q m i ~ i i  37 ocm~qaSsa soqrmiiqci~aousaun'u~~addiu 

A d 3ii;1U~aiuGuE Balblc a d u  mNotch3 pnqslacgn 

h L ~ ~ ~ ~ i ~ i n i O ~ ~ % i W ~ ~ ~ ~ f l ~ L ~ ~ ~ ' d ~ ~ ~  ~ l n l O ~ ~ i : : L ~ ~ ~ ~ ~ ~ ~ i n w ' ? ' I ~ & ? ~ ? " s  cardiac 

puncture L d Q L f i U ~ n ~ l q ~ P l n ? Y ~ s ] Y ? n ~ M i M W d ~ n i t  screening antibody qin6ULilmda9 
2 

h ~ i y b i l u ~ n n i r n d a o n n e  ri idiuaonuin'sl~u~u~~n~uum::~~n~;~a~mmid l@iiuaoc 

i aam~mu i .~u im  5 5aSSm0 d~uIunimmdiu1W"a::~~um rii~ai~aa661uui~udi.~h?u 

RPMl 1640 with L-glutamine d R 9 l u  $9 1,500 O ~ U F ! ~ U I ~  L ~ U L ? ~ I  5 uiff /IU?U 2 n k  
rd ~intuLftuainioLdu4LqaanLmu 10% FBS 5 i i ~ a a m ~  qintuiuriina~iilu~vaoumun'u 

~qadCu3Tani 



C Y  rl C W  -4 w~u~.aadfiiun'Y~~aauoalaui ~u~wsikdau~'aa6fiiudo~~aauuofau7dszuim 
a 

1:3 C I ~ ~ U O I U ~ ' M ~ M H A Q ~ ~ I L ~ $ E ~ ~  aulm 50 ?k188o19 l~~dmPm~ua~~ui7~d' i l lw"Laa6~~ 2 

~ f l u f i  ~ i Q M ~ ~ l ~ i l ~ ~ ~ ~ ~ 1 1 U h  1,500 OD~dFl~llfl UlU 5 ~ l l f l  LYId1Ula64 muqmXiu 

~auaouwrnou~~a66as~ ia i~~~u . j~ .aa6  RPMl 1640 with L-glutamine ~ ? ~ I W O  5 h 8 e m ~ .  

(serum free) Gl ld~udmiuh 1.500 wudouii? uiu 5 uiff mI(aulfi& r ioul f iu 50% 
d  rrataft8uInanoa d?uimo I 2a88ws (nlnuuan Y) n+m15d~mag2i 37 o ~ n l ~ a a ~ i i u a  

aqlunznou~gakhuriuayu Pasteur pipette bu17 u a r h q  ~PIUP~~U~U~~"RIORZAIU 50% 

~ ~ 8 ~ ~ f t 8 r d l n ~ ~ ~ ~  lrtcl'l~Muml€~lu I uiff 9in6UL~uQiMl3Liu4L"da6 RPMl 1640 with 
d  d  

L-glutamine Ld?l&14 ~ o % w Q B L Q ~ ~ u ~ ~ R Q ~ Q Q ~ L L ~ ~ ~ ~ ~ ~ ~ ~ L M ~ u ~ w ~ ~ ~ u ~ ~  1,500 mil 

douid uiu 5 uid mkdau~ilfi64u&a~Zu HAT medium n'! 10% FBS ad (vlv) a4ld 

f iu ims 50 iia88ws (nlnwuan a) Gi~~a&d;Wl<aquuqluq~m 96 aqu rquar  100 

IuksZws G i ~ ~ ~ u t l u ~ ~ u ~ m t l g ~  37 awnra~i i isf l  dii CO, od 5% 

n i u a ~ ~ q i n n i s ~ a ~ u ~ a u ~ ~ ~ 6 w i u l d ~ ~ & a ~ f l u ~ a a 1  1 8dmiWC Iw"K~~nm~~a~eru?fm 
C" d d  u l  uaznas~d~uuoirnsluwqu~muqzl.a"oiait~~~~~~a6 HAT d! FBS 10% L Y l ~ ~ ~ t t ~ ~ ~ u l W  

~Fnaaous?u~fluaaa~eru?~mui6u~::miu diaFulnau~ot ~aaa?au?lmui'ilzfia'nwmznau 
a A, w 2' 

a i a ~ a r ~ d i 4 ~ ~ f l 4  ~ Q L ' ~ R ~ J U ? I P I U I L B ? Q I ~ ~ ~ ; U I ~ ~ ~ " I I Q ~ W M W ~ M ~ ~ ~  ~)P~GILR€IJL¶R~ 
-4, 4 dsz~7tu 100 ) 1 U ~ n ~ ~ ~ s l ~ ~ l ~ ~ 7 R ~ ~ d ? u l m L L ~ ~ i ~ ~ m m a u a ~  indirect ELlSA LLa:: western 

blot ~ I U I I ~ ~ I ~ ~ ~ ~ ~ D U O I ~ L ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ I ~  3 8dmiQ I ~ " L ~ ~ ~ U I ~ I ~ Q I A ~ ?  HT 
d  v.3 

medium Lflunal 1 8 d n i r i ~ t 1 ~ ~ i a i s ~ i u i ~ ~ d a 6 d n i ~ ~ ~ ~ u ~ b " 1 1 ~ a u ~ ~ u ~ 0 a u i  

3.16 ~ I ~ K ~ ~ ~ B . ~ \ ~ u ~ ~ ~ I ~ w s ~ M ~ u z Y B ~ P ~ B O ~ ~ ! U  rnNotch3 tmfl% Western blot 

, A  a a d ,  ~alau?lmu~~aa614^o~lm~s~wu~~~~wuwnu~quwsa~~ifiuim~~ou'iuo~d~ 

ldoiu mNotch3 1uQ111s~~u~~~a6  ~ m u n i s i i  Western blot ~mo~u~uwou$i lkun 'u  

lnn%n SDS-PAGE W i u ~ ~ n i s ~ u ~ o  3.2.1.7 lmulaamldsRu mNotch3 dfln'm16qinLaadla~ 

293T lunionnaocd I 3.1 2.3 ~azGaoLi i~ lds iu~in~aif l~m ~ C D N A  ~ ~ i i n ~ n h t l d t i u  

mNotch3 ~ a m u ~ u i r ~ ~ o ~ f l u ~ a ~ ~ d s n a u ~ u a u  ~u::uunldsRu6auan%n SDS- 



d ., 
polyacrylamide gel electrophoresis ( SDS-PAGE ) M W ~ I % I : : A ? L ~ I ~ ~ ~ P I ~ ~ U  6 % q l n l h  

loudiuldoiuqinnaldo' .~ polyvinylidine fluoride (PVDF) membrane m l u % f l l 3 ~ ~ ~ ~  

4 ww 
3.12.5 61uciu PVDF membrane ~ ~ n o u n i o ~ o u d i u ~ d t f l u ~ a ~ ~ ~ ~ d a u i ~ ~ ~ ~ u ~ u a u i m ~ ~ a  

d t z u i m  8.5 auRurmoua::ntjltau.lpii 2 rauiurmo~S;datbam~do~unoaunqu 2 uqu 

qln6ur i iu iu l i lu  blocking solution (CIIRWUIA a) ~ i l u ~ a a i  5 uiff 2 ~k ~a::CiIfflda4lu 

u a o m h l u m ?  ~ G u a i u i t ~ ~ u t ~ a a 6 d ~ i d i a ~ ~ ~ o ~ i ~ ~ i n l ~ a u ~ a ~ l a u 3 ~ m u i d m " f 1 ~ n i o  
9 . 4 "  d d d 

Mmaau ~La::~?ia~;uMnaqi;rl blocking solution ~ m s i d a u  1:10,000 L W B L ~ ~ U T B R ? Y ~ ~ U Y ? ~  

W W  d ~~azayu~iuluffu&auLn$ail mini Rotator (u%h Biosan) hq~uuvqmuqii 4 a.miraa$ua 
d 

q i n t u 6 i u i a y u n o m u 4 ~  37 o ~ n i r q a d u a  ~ i l u ~ a a i  60 uiff 614 PVDF membrane 6au 

aioazaiu PBST (ninwuan a) r i l una i  5 u d  2 n k  ua:: 15 u i l  2 n k  ~iuuou'lua', 
Y 

ad 0 

~'lequnqirwi::eia mouse IgG 45 HRP dauad ( sheep anti mouse IgG-HRP ) dr%q14 

1l.l blocking solution 6lt ldlI. l  1:5,000 f i ~ i ~ ~  5 %38kl9 IIPUULR%~L~IQIL~~UL?R~ 60 

u l l  h 4  PVDF membrane Bi?u~ioa::alu PBST L~~UL?EII 5 ulff 2 nklla:: 15 Id13 3 R i 4  

qin~Uiuololq~ou8QQlNm"aO~"s Chemiluminescence ua:: autoradiography oll~%nl3lu 

%a 3.12.7 

3.17 msAvnuclnraaa%u~n~i~w'~~u~aaa'b$mat~plm~~ limiting dilution 



I 
31Laarflau?1muldw5mLL~~?1~~~d~~d~~u mNotch3 Y U U I S I ~ ~ ~ ~ ~ ~ L S U L ~ R I  ~ I W  

azaiuociitolm$a~lhdiQ$iju 37 ~tfliL~aL?!fdfI q i n $ u ~ i u i r ? o s i c ~ u  RPMI+L- glutamine 
d d $lrii; 10% FBS unuai  u a z r i i ~ i u ~ a ~ u q n n a i u  i ,000 mudouif l  uiu 5 uifl ~wdau 

la&  azaiumznou1a~1muiL~a~6auoiaioLdu~Laa6 RPMI+L-glutarnine d~ 10% FBS 

~~ar~i ld~<s.r~miau::dia~u ~<u~raa&' u a z d u d ~ r r r i z ~ u t ~ a a d n a u q u ~ ~ a ~ ~  37 a t f l i  

aaliiua dil co2 od 5% 

d d 
~ a ~ u a o u a ~ l u a i o a z a i u  PBS qin~u3ild~ualutnn~iu~"sa 1.000 mudouif l  UIU 

5 ui; k d a u l a  5u~~azdklli~unaa"IW"~viin'u 1x10~ ~aaMoCa55mt ~ n ~ a a r i G u i m t  

i oo luCns5modouqu ~luqiu~wi: :~~u~~aakGmn"~~1qu,sdm'a~auim96 aqu uazr i i ld iu  

L V $ ~ . l b i ? ~ L ~ ; d Q t ~ ~ L ~ ~ ~ 4 4 l ~ L W l ~ L ~ ~ 4 L ~ ~ ~ ~ ~ l l ~ $ l  2000 SOUV!QUI; U1U 5  la ~QIW" 

raa6mnmznouod$6uaqu'uo.jqiuLwi::L<uqtd~a qin$uriidlulaoonadiqozdpIsza'Q 
u I 

~~az&i.j~~zn~u~aaSjmauaisazaiu 0.2% BSA lua i tazaiu PBS 4iuau 2 nQq :;l~a::GiIdJu 
d d a l u t n n a i u h  2000 mudoui; uiu 5 u i ~  LiuoiaisL<uqLaafiinLaaadw~mh~u 

~ ~ a ~ ~ a k o ~ ? u ~ f f W a q u ~ -  100 ~JIRTS msaq~uaqudfl~aaa' 293T-mNotch3 ~ ~ R z M ~ u ~ !  

& i t6~uaisazaiu o.~%BSA ~ u a i f a z a i u  PBS 3 n!q lunis&ituV!amkqz~u~a$u~qiu 
4 9 ,do 

~ ~ i z r < u t ~ a a r i d n a i u h  2000 oouPiaui$ uiu 5 ui?i sin$uduuau?uom~nsquwqiLwi:: 
d 

do mouse IgG d t  HRP L ~ Q U Q ~  (Sheep anti-mouse IgG-HRP) ddoqis 1:10.000 L ~ I  

6 l u  Blocking solution (~IRNu?~ 1) f i 3 . 1 1 ~ 1 f ~ q ~ ~ : :  100 IuCno5mo ~~&al!ud 4 o4M 

aa~ i iua  uiu 30 uifl h.rhuaioa::aio 0.2%BSA h PBS 5 n k  ~ & a ~ . ~ ~ ? u a i s a z ~ i u  

qua~monaot rou~aa.7 (n in  wuan a) Guims 50 luCno5mtV!o 1 aqu l!u'ludiip~~fluraai 



Y 

I 0-30 ui? rrqnd j%uiaoe~oulqJ 'hi~b'iu I MH2S0, fiuimt 50 luko5mteioaqu r i n h  

? s l d i n i t p ? n n 8 u k ~ ~ A 9 7 ~ ~ i a A d ~  450 u i ~ u w m t  &aum$o4 microplate reader 

~ t a q ~ a U l B ~ ~ l M d ~ o 4 P ~ ~ ~ ~ A ~ ~ ~ ~ ~ ~ ~ ~ ~ U ~ ~ 6 3 0 ~ s l m ~ q ~ ' i l U  isotyping kit &u 
dd e ~ m ~ u ~ r ~ a u i u o n n q i r w i : : e i o ~ o ~ ~ ~ ~ 1 d ~ i c ~  k r i  IgG,, IgG,, IgG,,, IgG,, lgA LA:: IgM u i  

~ o q i t C /  I :I 000 ~ Y i i ? u a i t a ~ a i ~  PBS ~ in~u~ iua~~~u~oc~ iubwi : :~~ucb~adau im 96 

rtqu rrquaz 100 l u k o Z m o  l i i ~ i u d g n r r r l ~ i j  37 oeni~aaIiisa r i lunai  I kahq qin$ 
Y dd ,, h e  3 ~k&auaita::aiu PBST (ni~cruan a) ~~a::r~u~~ouiuonnwocnitmsaq~a~a.~ldrrqu 

a:: 100 1 U I ~ t G m t  l i i l ~ ~ u ~ ~ n r r r l ~ i j  37 ac~ i r .~a~%~a uiu I iaIuc ~ I ~ ~ U L ~ U U D U R U O A  

94 0 

qiupu~q~rwl::do Fab (Anti-Mouse IgG (Fab specific)-peroxidase) C /~~oq i9  1:2000 Iu 
..I aioazaiu PBST uaniungmrrpij 37 oqniraa~iiua uiu 30 ui; qintu&ic~au~ita::aiu 

Y 

PBST 3 u a r r i u a i t a : : a i u 8 ~ m t ~  (OPD ua:: H,O, ~uairncaioAoa~Am~rmm 
Y 

u'vldofmaiu~$uu"u 0.15 h a i f  p~ 5.0) qua:: 150 L lPn~Zm~~ i lu~aa i  15 uiti qinCurrqn 

d ~ ~ ~ i h u n i t ~ ~ u n t n . n ' a ~ a ~ n ~ a i u ~ $ u % u  2.5 b a i f  rrqua:: I00 b I ~ t 5 m o  ka::liild?m 

d ~ n i o ~ n n ~ u u ~ c d ~ ~ a i u ~ i a ~ i u  492 ui~uurmt 



4.1 n ~ t ~ ~ ? w u w a ~ d m A j ; ~ u ~ u  mNotch3 EGF repeats 9-14 u a z w a ~ a & t ? ~ ~ a u q u  

d 
~ u n i s ~ H a u $ u ~ u  mNotch3 u3nnmw~6u EGF repeats $9-14 L % I $ W R I ~ ~ ~  PET- 

15b l6finif uPLm9aanlu E. coli tu w ~ l i f i i i ~ ~  PET-1 5b jidii~~vd~Km~a~~au\"~~U'Kmii~wi: 
- 4 9  

Nde I uaz BamH I ~ U I L ? N ) I ~ W L W W T R ~ M G Q  (multiple cloning site) 49LflU~lUYid9i16UYtsn 

$u~u mNofch3 ~ $ i ~ d h ~ i a ~ m  PET-1 5b udniuMu mNotch3 ~ ~ ~ ~ I U ~ R I R Z ~  pcDNA 
r d  ' 

6u (niflwu?n 9) k i ; B i i ~ ~ ~ q m " m a a 9 ~ ~ u ~ ~ ~ ~ m i 1 1 ~ 1 z  Nde I /9aonuuu~w~wafbwodu 
Y 

;I bbvd9~m91~19 bau~~u'~rn~1 bwiz Nde 1 b % l M l 9 6 1 ~  5' .11a4%uh mNotch3 Cmul~d~unTxl 
calal 0 

T-DNA Primer Design 1 ~ w 4 W o 4 ~ U a l ~ u ~ l ~ ~ ~ a 1 n 6 ~ 9 u f i ~ 9 ' 1 u 6 1 1 0 1 9 ~  4.1 qln~u16 

d ~ k w i ~ n ~ d w a z W a ~ T a ~ i ~ ? 7 l ~ $ 0  3.8.1.4.1 ~~€I;WAIR$R pcDNA-mNotch3 L~~U~UUUU 

d atwaqinniwonuuu\w~~ua~:l~"11uim"11a~w~wn"m6 697 ij~ua ~ n q ~ a u w G w i u 6  

~j~mignNwa~~aa~~m"~~a:niCta~~a%~~nCn~F~~a[iliu;j"slu%a 3.8.1 2 wui1\6 

wGnniu+uimdozuim 700 d~ufiua: 800 drua ~ U W N I M ~ I J ~  4.2 I~OU~WC~+T'II~I~ 

al a 

700 jbu~~duw8~n'm.n~~\w"~inn1~~anuu~ua~i;%uim~~n6~9 I U " I I ~ : : ~ W R W ~ ~ ~ ~ ~ ~ U I R  

.4a K 
800 ~ L U R M M ~ " I I U I ~  R ~ F I ~ ~ L ~ R ~ I ~ R ? ~ U ~ ~ ~ L W I ~ ' I I B ~ \ ~ ~ U J ~ ~ ~ ~ I ~ ~ ~ " W ~ ~ ~ ' N ~ "  2 &d 

PI 
w d a  

qln.ldu~nmFILaubaqln~:ni~s~L~af~€I~~~m QlAquick Gel Extraction Kit (Qiagen, 

Germany) wiu%?Luk~ 3.8.1.2 ua~~.!i w G w n ' m n " d I j ~ ~ i ~ n ~ ( l i w ~ ~ ~ a ~ ~ a n u i ~ d ~ ~ ~ i ~ d  700 

~ L U R  ~d~fl~uL%lLli7L618~ PET-1 5b dam 

~ m 4 A  4.1 d16u18~1n~?~~1a1m6daanuuu'imu1~dountu T-DNA primer design 

~[ilfim+Td~~~innira~nbLu~lq~i~uirn 697 d ~ u ~  (n i~wuln  R) 

- - -  

Iwirora; Annealing a " ~ ~ u i i a ~ ~ s ~ n i ( 5 ' - 3 ' )  uwaaiu? 

Temp 

rnNotch3-R 66 ACTCATCCACCTGGCTCTCAC P "  2 
~ ~ ~ ~ l l U ~ ~ 9 1 ~ 9 9 ~ l . d  



@ 4.1 ~ ~ ~ 6 1 ~ r n l h ~ q & d n ~ n ~ f d ~ ~ n  
ri d d m  1 mdur~a~l61qlu 100 bp DNA Ladder 

dad 2 u ~ d m n ~ u d u  mNo(ch3 EGF repeats 9-14 

~lndijTmlgnldna5 w a ~ ~ f i  

~ f i ~ i n ~ i u m ~ m r t n l f i ~ m d w ' f l 8 1 ~ 0 ~ ~ u ~ a u ' w ' m ~ l ~ ~ l = : ~ ~ f l ~ ~ n ~ i ~ 0 ~ m n f i f l  QlAgen Gel 
Ir " a  4 

Extraction Kit (Qiagen. Germany) URrRn'lUOU rnNotch3 EGF repeats 4 9-14 
~ u ~ m ~ ~ u ~ j ~ m ~ p n ~ ( r i w a ~ w a ~ ~ f i ~ ~ ~ ~ a u ~ ~ ~ ' ~ ' n i ~ ~ ~ t :  2 riimi;a ~ d e  I ua:: Barn HI 4 4  

w~ni~lu~nImsarnlI?f i~9n' i~~nIw~IvPAfi unmc~cp~d 4.1 nn'miu~u rnNotch3 EGF 

repeats 9-14 4lnnnhuqm~ri.  QlAgen Gel Extraction Kit (Qiagen, Germany) 3nnk 
1 2 3  

@: 4.2 u a n l t ~ d u i u  mNotch3 EGF repeats 9-14 h f l b a u ~ f l & ~ m ~ r  

d 1 ~ ~ ~ ~ ~ ~ l n f l ~ l u  100 bp DNA Ladder 

d d  2 U~lm'iCUniudu mNotch3 ~ U I ~ ~ W I N  0.8 f i 1 1 ~  

d a d  3  u ~ w n ' m d u ~ u  mNotch3 ' I U ~ ~ ~ W I N  0.7 QLUI 



4 4  -4 
tiinaiarjm PET-1 5b uidini~faudiu*laifl5m~a"i~ffluuunn~m~~1~~~ufm1m 

n a i a i r n h  E. coli RILI~'M< DH5a ~a::dini~~n'mwaifl~nqinuufl~Il'w6au~nfln'n 
Y 

wai~r jmnP~i~ld"~~wiu~~1ua"a 3.7.2 unz 3.7.3 miuiiKu qintd'utii~iKmhqu~atdrau'Km 

ilal:: 2 ~ C A  ;a Barn HI La:: Nde I uar~~w~ifl~maanqlnL9a6~~l '$nfln'm QIAgen Gel 

Extraction Kit (Qiagen, Germany) aan1Pviiam1f?n~s~8~dnfnrPd~Afi ufim&@d 4.3 

&4.3  ~ ~ n l ? R k * l R l f l ~ f l  PET-15b ~'IL~LBU~'JJ~'KB~IL*~I:: 

d e d  1 ~ ~ 4 u ~ a u i m ? j i u  1 .O Kb DNA Ladder 

de4d 2 PET-15b ~L~LIIUI~G~~~ILWI:: Barn HI UR:: Nde I 

9inl;iur4eu~nlaiimL%~~Uiu~L~uLB mNofch3 ni!iqiiuL%~kuni~itl~eu~q J T4 

~ R I ~ R  uacnoilmvla5uhij E. coli DH5a fmu% heat shock ~~l~~annolufldafwud 

m"iuniuu1ueu~~nSuu1an'n~n1~5m ~~::ii~Eiuni~In~uS.jCmon~rKm&au~~uI~u'Kn 



i irwiz Barn HI ua:: Nde I nuiildu~duLeruindr::uim 5.7 iihrurunz 583 j ~ u n  

miu~~~u~~w~nip.iii~::ni~?fi~~a~I~nfn?~dL~r ufin.r~up!d 4.4 dsqinkhn%eu0 

LLuu~waifiijnd~bjji PET-m~otch3 ~n)lclhn~Rau~uuu<wni~ijnqinniodaueiaiu~u 

rnNofch3 EGF repeats d 9-14 fh~~n~wof iekndqu 1:s. 1:5 ii PET-mNotch3A PET- 

mNotch3B UR:: PET-mNotch3c fnaud 1 uaz~n~ud 2 ~ l u t l l ~ u ~ ~ ~ ~ a z ~ n ? u n l f R h (  

w a i f i i i n u ~ n ~ l f l u ~ d ~  4.5 

@d 4.4 CIanlt~&UWRifi~ll PET-rnNotch3 &i]f~lfiu~.166&1ltllr Barn HI Mz. Nde I 

ded 1 A~4u~euiwrgiu 1 .O Kb DNA Ladder 

$4 2 PET-rnNotch3A qinnitda~l/sBuCuL~nLw~dd~nd~u 1 :3 

dsr4 3 PET-mNotch3B ~ i n ~ i t L ~ 0 ~ d ~ ~ ~ ~ ~ ~ ~ n 1 6 9 ~ d d H 0 1 d ~ ~  1 :5 T R R U ~  1 

dm44 4 PET-mNotch3C q i n n i r ~ ~ e ~ d a ~ u ~ u ~ ~ n L m e d ~ m ~ 7 d ~ u  1:5 kau6 2 



COD- 

4.5 ~marun~~n~?nhqw~~& PET-mNotch3 (nh~flIm~1dtunm BVrech 

Plasmid) 



O d  

f 

qinr*u.ioneuduu~'wwifllin PET-mNotch3 l f i ~ ~ ~ ~ $ ~ l ~ ~ ~ ? R ~ f ~ l n 6 ~ ~ 4 ~ ~ 8  

d u ~ a d u n o n d i ~ r r ~ i ~ h  ~tr~uu'tnorn'~~oudan'u~an~we3mul~ws'wes' T7 promoter 
d 

u ~ r ~ w s ' w e i ~ 7  terminator Lwe1rinolu~mL~sudore4LanLmas'nlQ~lu~df~uL69~o'uarLna~ 

i i ~ u ~ ~ o h i u ~ i 6 u u ~ r ~ u ~ u n a 1 u ~ n ~ e ~ ~ e ~ ~ ~ ~ u d 1 a ? u n 1 r u d r ~ f i ~ ~ i l u ~ d r ~ u q 1 n ~ u  

mNotch3 EGF repeats 9-14 ~ 4 ~ ~ n l ~ L ~ ? l r $ i l 6 u ~ ~ ~ 8 ~ f l ~ n 6 U f i ~ 4 1 ? r l d n I ~ w i l u a n  R hfl 

I S  d 
WU?I;U~U mNofch3 EGF repeats 9-14 d~lvltn9$nlfl1UL?nLm9f p ~ ~ - 1 5 b  fl'lultil 583 ti 

d d r d  

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ d l ~ k l ~ d ? o M ' f l L ~ i l u ~ d t ~ i l u ~ f i ~ t i l i l u  6 WY?Yl14&1~ 5' 

4.3 ~r~madnisu~~aemnnmafdsiiiu rnNotch3 EGF repeats 9-14 f@m% SDS-PAGE 

~ ~ a ~ ~ u ~ ~ ~ l f l ~  PET-mNotch3 ~ s ~ u ~ ~ ~ ~ ~ L ~ I ~ M ~ ~ L ~ I ~ ~ I M u Y A ~ &  

dia~niruf ln4oen ;a E. coli fliuvhif BL21 (DE3) pLysS UA:: Rosetta gami B (DE3) 
4 4  

pLysS U R L L V ~ L I ? ~ I ~ ~ ~ ~ I ~ U ~ ~ ~ ~ ~ ~ ~ B ~ ' I I D ~ C ~ ~ ~ U C ~ L I ' I Q  IPTG R I U ? B ~ U ~ ~ ~ ~ ~ U ~ B  3.9.2 CIR 

nisi~fin=:~~do~ure.rL¶fi~X4aumh~uLnnSn SDS-PAGE ufi1141upk 4.6 UR:: 4.7 

-: 1~7&r'f&1&3u IPTG + : r"hdm lPTG 

9114 4.6 w~nifuflm4~ennQ4~doiu mNotch3 EGF repeats 9-14 Iu E. coli ~11%uf 

BL21 (DE3) pLysS 

deal 1 ~ d T ~ u u i m ~ ~ i u  (Molecular weight marker) 

dea$ 2 n iou~m~aenna~C~r i i uq in~n i~S t i l ~a~qu  (PET-1 513) niuuka'n 

6 l h u  IPTG 1 ~ R ~ h f l i f  



dead 3-4 n i o ~ ~ m ~ a ~ n n a ~ ~ d o ~ u q i n w n i ~ j ; 6 1  PET-mNotch3 1~1nnu5/ 1 dsdd 

3 u n ~ ~ q n ~ u q u ~ u  (ru'a'niiih~~ IPTG) d a d 4  a'n3iXat1 IPTG 1 

j;nGhnis' 
d i d r ~ d  5-6 niounntsanaesldoAuqinwniaijm PET-mNotch3 ~uh~um 2 dam 

5 UfiR9l@A?l.JqURU (!d-ia'fl61&'1€l IPTG) d ~ l d  6 a'flrilhtI IPTG 1 

2a5lun15 

dead 7-8 n i o u ~ n s e a n n a ~ ~ ~ ~ u q i n w n i n i j n  pE~-rn~otch3 IUI~AU~ 3 dm~d 

7 U R R 4 ~ ~ ~ I U ~ ~ A U  (ru'h6l&W IPTG) Tiad 8 s'nlhhLI IPTG 1 

ijn5haiB 

- : ~u'l~r"md-~ IPTG + : r"fnhb IPTG 

d$ 4.7 w n n i ~ ~ ~ ~ a ~ n n ~ 9 ~ d ~ i u  mNotch3 EGF repeats 9-14 1u E. col  ilflv*f 

Rosetta gami B (DE3) pLysS 

dead 1 ~~?~UUI~IPJI~ (Molecular weight marker) 

deai 2-3 nisunm.raannac~~lloiu~inwainijn~~uqu (~ET-I~~I i i e d  2 

unncgnnauqunu (Wa'nTnriihu IPTG) 4944 3 a'nriihu IPTG 1 

j ; n ~ h n i 4  

deai 4-5 n i o u a m ~ a s n r a ~ ~ ~ o " ~ u q i n w n i a ~ ~  PET-m~otch3 1uhnu4 1 deed 
4 unnqn nauqunu (!d-i+nriii;lu IPTG) d a d  5 iiniiilii?u IPTG 1 

ijnijhn75 



d i a d  6-7 n i s u ~ n r a e n a e r ~ d s ~ u ~ i n w a i ~ i ~ n  PET-mNotch3 b d ~ a u n  2 i e r d  

6 ufi~~rqfl RlUqURU (bi%nliihafl IPTG) d94d 7 &JI/;ILI IPTG 1 

i jazhaio '  

d r ~ d  8-9 ni~~nnraanaar~d?~u91nwalni i~ PET-mNotch3 IUIR~U~! 3 d a d  

8 U(II4qIIRaUqNRLI (k%lIh6aLI IPTG) datd 9 %llilhfl IPTG 1 

58zhaio '  

qinn~mnaaruf inr l f i~~u~ilds~u mNotch3 EGF repeats 9-14 ih i?~ f t f l 4manh 

uun$iw E. coli ~iflfiu$ Rosetta gami B (DE3) pLysS ua=:biwum~k~df'Ru rnNotch3 
Y 

EGF repeats 9-14 luuu~Wk E. coli RIU%~$ BL21 (DE3) pLysS ~ ~ u ' I u n i m n a s r  

da'Ld4r lhnn' ih1 E. coli niu%uf Rosetta garni B (DE3) pLysS ~~u~4iQ. ICiud i r tkn is  

w~mld~"wluGr]iwin 

~innid1uanarnisi~~n=:Gi16unar~a~~~aln6nar~~~u~m~.~d0=:~aa~fidu 

mNotch3 EGF repeats 9-14 ~fi~Rn=:~ual~nmfl~nwm=:nar~ds"wu ~ f l n l o ~ ~ i u ~ a y a  

nlr bioinformatics (Expasy) 16wa6r~finr1ufld 4.8 

Hydrophobic: bimu 
Y 

GI 

Y 

Hydrophilic: amu$i 

sl]d 4.8 lRsrfihruamtuu7nisa=:aiol~u~iaarldo"wu mNotch3 EGF repeats 9-14 

(Gasteiger LLalnmz, 2005) 



q i n n t l ~ ~ u ~ d d  4.8 d o i i i i ~ u i i a  ~~bbm"b f~?~~ t i zw"~mu ' I#  j iu%aqa Expasy 

wuiihdaudLflu Hydrophilic u i n n i i  Hydrophobic ~ j $ u + w a n l ~ i l d o ~ u  rnNotch3 

EGF repeats 9-14 aiulsOazRlukui;i6 ~~az$annno~Lf lo iz t ; i~ in ioud8~a~~unom 

az f i~uwui i iu i iu  mNotch3 EGF repeats 9-14 ij1Rm8uinu1m"ia1ddaui.jwum 6 ¶;R 

lm"ufi CCC, ATA, AGA, CTA. CGG aft:: CGA K.juanqhmin.rC/ 4.2 uaz i  cysteine ~.rwum 

30 hd Rosetta garni B (DE3) pLysS ~iluaa~~~i~iu~uni~uam.raan~11s~ud~naan~~uu 
P 

N l L ~ ~ L f l ~ L ~ ~ n " L 7 " i f i l ~ ~ 6 3 ~ e J ~ ~ ~ d T ~ ~ ~ L L f l ~ 9 ~ ~ X I i ~ i ~ L . I I ~ d ~ A i ~ ~ ~  ' ~ ~ ~ ~ ~ 1 ~ Z R l ~ l f l l  

e u  4 
~~dan.%~~meu%nriia\k ~. r$u i ~ . r ~ w a ~ 1 z a u ~ ~ z ~ i u i 8 n m ~ u . r i u a ~ u ~  

6ll3l4$4.2 ~ R ~ ~ ~ V ~ ~ ~ T ~ ~ ~ ~ C ~ ~ W ~ I ~ ~ A ~ ~ ~ ~ ~ I ' I ~ K ~ ~ P I ~ ~ ~ I O Z U L ~ P \ C ~ C ~ U - J M " I I ~ ~ ~ ~ ~  

mNotch3 EGF repeats 9-1 4 (PllT1.j Genetic code (Beaumont and Hoare, 2003)) 

CCC 

ATA 

AGA 

CTA 

CGG 

CGA 

Proline 

lsoleucine 

Arginine 

Leucine 

Arginine 

Arginine 

tau 16 i a  

4.4 M ? ~ ~ L H u I ~ ( ~ u z u ~ I s u ~ ~ ~ ~ ~ ~ ~  rnNotch3 EGF repeats $14 

qinniswmaaswsm~flsZu rnNotch3 EGF repeats 9-14 ' Iu~"116~~1~iu~u~i E. coli 

$110Wvld$ Rosetta gami B (DE3) pLysS IIUITOW~PI~~~%J mNotch3 EGF repeats 9-14 16 
2 uaz~darr8wldoi~u rnNotch3 EGF repeats 9-14 b%&.nnru +.juiniazdLwuiz~u~unlo 

wsslldo%.~ mNotch3 EGF repeats 9-14 ~ R V L L ~ P ~ U ~ U ~ N V ~ ~ ~  ~ a ~ ~ a ~ i ~ u n i ~ ~ ~ s l n ~ u u ~ ; ~ n i o  

%n~i~~nioaamo.j iam"au IPTG ~ a z ~ . j w i d i n i s ~ m n ~ u u a ~ ~ L w u i z a u ~ a u n I ~ n G i ~ a ~  



IPTG Uar n ' l i ~ ~ % ~ $ u n a . ~  IPTG d ~ f l u n i ~ n  ~ i n i ~ ~ h . j f d o i u  mNotch3 EGF repeats 9- 

14 690 

4.4.1 I ~ v P j i ~ ~ v ~ % $ ~ h n ~ ~ ~ t ~ f d ? ~ ~  rnNotch3 EGF repeats 9-14 

A & 
LBuda E. coli Rosetta gami B (DE3) pLysS r ~ ~ ~ ~ a ~ O u u u % w a i n t j j n p ~ ~ -  

d 
mNotch3 ~~:~n~!lIfiwll+lfds~u mNotch3 EGF repeats 9-14 f B O ~ U l n d l ~ g ~ l t Q ~ ~ 1 ; I ~  

riu ;a 30 e~n i r¶ rdon ,  37 o4niran~iunuclr 40 asn i~qa~ ion  ~ q u n n i  4 h'ii.14 qinEu 

~n"~wv?adi;lURr~~~o7r~nlsuaw4aanna4~d?iu mNotch3 EGF repeats 9-14 ~ 9 f J l n A ~ A  

SDS-PAGE f n u 1 4 w a l a : ~ 3 a ~ a ~ ~ 6 ~ ~ ~ d ~ ~ e d ~ u  12% lXwanion~~a4Aj ~ w ~ l u ~ d  4.9 q in 
d 

u R ~ I T ~ ~ R ~ ~ w U ~ I ~ ~ ~ U ~ U U M ~ ~ ~ O ~ M  mNotch3 EGF repeats 9-14 n $ ~ l t Q i i  30 a4fll 

rradaa. 37 O~ML.I(IL~UA UR:: 40 ~ 1 ~ 1 n n i ~ u t I  IJiCmi~Idoiu mNotch3 EGF repeats 

9-14 Liumnsiirnir ~ a ~ ~ m ~ ~ ~ o u n u i n n ~ i u u u ~ a ~ i l u o ~ ~ d o ~ u  ~ ~ u 4 ~ r n 5 a n ~ r u r r ~ i i  37 

a ; ~ n i c r ~ ~ q u ~  Iffliil,union~aotriaW Lda4qinLquqcultrJ~uimTJiuhiil,unitLIo4da 

mNotch3 EGF 

control 



;dd 4.9 wanioa~n~aanra.rCds"nu rnNotch3 EGF repeats 9-14 lu E. coli R l f l h f  
" Y 

Rosetta garni B (DE3) pLysS d o ~ d o ~ u ~ m v ~ ~ $ ~ ~ u i z ~ ~ " ~ u n i o b ~ u ~ ~ " ~ ~ a  

der; 1-2 ~ ~ ~ U R M O D ~ ~ D ~ ~ ~ ~ ~ S " ~ M ~ I ~ W ~ I R ~ B I A ~ ~ ~ X ~  (PET-1 5b) ia9d 1 kI IR4 

7pA9¶JqUR¶J (W%~JI&~;?LI IPTG) iaqd 2 i n r i i h u  IPTG RIIUL%~J~U 

1 sa:ha1,6 
d Y 2.4 

d a d  3-4 nisuan~aanaaaTds~u~inwai~~n  PET-rnNotch3 wa~ao9~"IIon 

qmaqir 30 aaflirmlnioa ioad 3 u~slmpmuqutw ( ~ q n ~ i i ; ? o  

IPTG) 609; 4 %nljl iho IPTG R?IUL%U%~ 1 G~Ziba14r 

dead 5 IdtAuuiwqiu 
d " 4" A dead 6-7 n l s ~ ~ ~ a ~ a ~ ~ ~ ~ d o " n ~ 9 7 n ~ a l R i j n  PET-rnNotch3 waL?I09L¶an 

5)m~Qfi  37 at f l l  L.'fiaL%R d B d  6 LLRR9qAR9UqURLl (~%?lIhh?~ 

IPTG) d%Jd 7 %f~CllPi?U IPTG ~9iuliUiu 1 OaZiGIaiS 
d " 4 A  derd 8-9 n i o u ~ n . t a o n a a ~ ~ d o " n ~ ~ i n w a i ~ ~ m  PET-rn~otch3 W ~ ~ U ~ L ' P O ~  

qmvps 40 asniraaiua i a d  8 ~~mqqmR?uquau (IX~JI~~;~U 

IPTG) d a d  9 %nJ169~1 IPTG MIUL%N%U 1 G R ~ ~ R I ~  

4 4 

4.4.2 ~ ~ I I ~ M I U I ~ ~ U . L U ~ I S W W ~ ~ ~ S A B U ~ U U U ~ " ~ ~ ? ~ U  rnNotch3 EGF repeats 4 

14 aiaw%rnignu°16aa IPTG 

w Y a =kd 

~ i k w i l ' a  E. coli Rosetta garni B (DE3) pLysS ~ ~ N ~ R Q ~ J ~ U U ~ ~ ~ I R ~ ~ ~  PET- 

rnNotch3 ~~az~niilf iw8nCdo"nu rnNotch3 EGF repeats 9-1 4 A?IUL%N%M'IIB~ IPTG 1 sa8 

h @ ? $  U R I L ~ ~ U $ ~ ~ ? B ~ I ~ ~ ~  2 i 9 h q  n i ~ ~ S q n i ~ n J i e ; l o  lPTG L L R ~ ? L R P I L ~ ~ I P U R ~ ~ . J B ~ ~ ~ ~  

am1ds"nu rnNotch3 EGF repeats 9-14 lmU% SDS-PAGE I R u I Q w ~ ~ ~ ~ G R L ~ ~ u ~ L ~ ~ ~  

k d q u  i 2% ~ & c r a n i m m ~ o . r ~ ~ ~ ~ m ~ I ~ ~ d  4.1 0 w u i i i w i 4 9 b q d  2-6 nisu'lmIdsiu 
' Y 

rnNotch3 EGF repeats 9-14 ~ ~ W ~ ~ ~ ~ ~ W ~ W ~ ~ ~ ~ U L ~ U ~ ~ L ~ ~ ~ ~ ' ~ W ~ U T : : U : : L ~ ~ ~ U ~ Z V I ~ ~ ~ ~ ~  

k h q d  6 ~~ukuh l  n i o r r 8 m ~ o ~ u ~ f i u i m n d ~ d  6k%.~aid 6 & b ~ 4 t a u i z ~ l u l u n i s  

a8Gl'oRou~uuu~~d~"nu rnNotch3 ~$bhln$~BI nWMrkt~ioa'n~ibi?t  IPTG 



2d4 4.10A ~1~n l~~L IR908nn0 t fd~ iu  mNotch3 EGF repeats 9-14 1U E. coli LIlulhrg' 
B B d 

Rosetta gami B (DE3) pLysS MLMuu~GI~~?u IPTG WRI 2 uRr 4 k l h d  

wiuiiKu 

$044 1-4 ~ f leu~uuu~ ido f l u  mNotch3 EGF repeats 9-14 ~10Mfi91~n10 

a'nri idu~mi 2 49h.r d a d  1-2 ufin~Idriiuq~nrra~~j;fi~ufi~ 

do t i  3-4 u~mrfdrfluqin PET-mNotch3 EGF repeats 9-14 

dm; 5 fdolrunmrjiu 

dm4 6 - 9 ? f l e u ~ u ~ ~ n ~ d 2 W ~  mNotch3 EGF repeats 9-14 ~ l ~ ~ f i l l n n l ?  

< n ~ i r i l u n ~ i  4 r l l h d  dadti 6-7 ufim~~~riuq~nrra~~j;nfi~uqu 

dc r i  8-9 u~ncldoiiuqin PET-rnNotch3 EGF repeats 9-14 

+ r'nfi16m IPTG 



gdd 4.108 ~ ~ n i t k f i m a a a n 4 8 a l d t h  mNotch3 EGF repeats 9-14 lu E. coli RI(I%U$ 
d d 

Rosetta garni B (DE3) pLysS nruuuarii&'lu IPTG dna16  uaz 8 & h a  

miuiiK¶J 

dead 1 - 4 ? ~ a u ~ u u u ~ ~ d o i u  mNotch3 EGF repeats 9-14 n iuu&a9inn ldn 

r i i d u r ? a ~  6$ah9 d a d  1-2 U ~ ~ M ~ ~ O R U S I ~ W R I R ~ ~ R ~ U ~ N  d a d  

3-4 Ibfima~do~wsin PET-mNotch3 EGF repeats 9-14 

dnad 5 ldtiuuimqiu 

dnad 6-9 7neuGuuumTdoiu mNotch3 EGF repeats 9-14 ~ i u ~ & ~ 7 1 n n 1 6 n  

~ i i f l ~ ~ a ~ i  8 $ a h a  d a d  6-7 ~ f i m a ~ t ~ u ~ i n w a i f i ~ m ~ a u ~ u  doa 

n' 8-9 ufima~doiAu9in PET-mNotch3 EGF repeats 9-14 

4.4.3 d ~ n ~ ' l ~ n n ~ ~ ~ I ~ ~ ~ ~ ~ i = : I ~ l r i e u ~ ~ = : ~ n u " i ~ a m  IPTG 

P, .A w 
rzua E. coli Rosetta gami B (DE3) pLysS ' d 4 ~ 5 ' R n ~ ~ ~ ~ ~ h f i i f i G t i t  PET-mNotch3 

3 3 
ua.~%'n~i~fiu8wldoffu mNotch3 EGF repeats 9-14 ddini~~mni~uufisaaaaivitrau~baa 

vdcr 4 600 UI~ULURO~IJ~ (OD6OO) .tU R8 0.2,0.4,0.6 LLRZ 0.8 WIU(~IKLI ~ I I ~ I ~ L R U  IPTG # 
~aiur$u+iu 1 ~ i a ~ ~ u a i f  u a z ~ i i ~ , i a c i i a n i u u ~ a n i ~ n ~ i  6 a L I h 4  'irnoizriniouamtaon 

aaaldtAu mNotch3 EGF repeats 9-14 lmL i j ? i  SDS-PAGE 1m~l13~airaz~?arohm"~9rrd 

k d a u  12%mi~??i~u%a 3.9.3.2.3 ~n~w~ni tnmrroak~bf ima~u~di  4.1 1 WU~I~IPLRU IPTG 

OD600 4 0.2.0.4.0.6 U R ~  0.8 lfi~m~inio~~mldt~u~~xiumntiiian'u r d a d ~ f i u i m l d o ~ u  
3 P v5aumn' O D ~ O O  d i a l  IfirviiCu rran4lfidu41 OD600 ~ o a ~ i u i o ~ ~ u a ~ a s r i a u n i ~ ~ ~ u  IPTG 

rw'aai l~ in iow8mldt lu rnNotch3 EGF repeats 9-14 $uihiaantiiaiia 0.2-0.8 &rfluszoz# 
3 4 

nauniorq$cydgauazod~udaa  LO^ phase ijkoiniou8mldrloiiunad A& OD600 a i m t  
3 3 4  
Lwuabaan 0.2-0.8 hnunis$n61&au IPTG ~a~~uizfiuIunitI~~irsPsnou~~ruunTdoiu 

P, 

rnNotch3 EGF repeats 9-14 16 k l d ' ~ ~ u n i 4 ~ ~ ~ ~ ~ ~ ~ ~ d 7 z ~ ~ ~ n ~ l f ~ n ~ ~ ~ f i 4  OD600 no4 
2' 3 4  

alrritrrruanon 0.4 ZdIhniowfirtldoAu mNotch3 EGF repeats 9-14 I%nYuindq~ 

b d ~ ~ 9 i n L f l u o Z ~ ~ d $ ~ W % ~ ~ 9 ~ ' b m " ~ n i ~ n ~ i L L ~ ~ b 9 $ s a ! ~ ~ ~ ~  Log phase ~ r a a l ~ r m i O r i u a  
2 d 9 - 
nevlbtr1uizfiurrrrzfizmanIunid~~maiu 



hhh mNotch3 EGF 
- 

repeats 4 1 4  Wlcr-33 kDa 

4.1 1 ~ l n n i s ~ ~ m ~ e e n a ~ ~ ~ d s i u  rnNotch3 EGF repeats 9-14 ~ l ( ~ ~ f i n l ~ u d ~ h h 1  

~mduuunPfieun~Pa'n~im"~o IPTG 

d a d  1 I ds i uu ims j i u  

d a d  2 %nGibi?fl IPTG d OD600 lVi16~ 0.2 
2 Y 

d m f 3  o i a i o ~ ~ s . r r a o ~ i n n ~ d n G ~ ~ q u  IPTG d O D ~ O O  ~ I C U  0.2 

d a d  4 %f161hu IPTG d OD600 dl511 0.4 
d d a d  5 e ia is r i ;ucdeq inn i~ 'n~ i~qu  IPTG n O D ~ O O  d i ~ u  0.4 

d a d  6 %fl;im"qf~ IPTG $OD600 ~vi161.10.6 

d a d  7  eiuisL8uqdeqinni~ 'n~i iqu IPTG d O D ~ O O  dvi'~~ 0.6 

d a d  8 %ll.hbi?f~ IPTG d OD600 d161~0.8 
2 A' 

d a d 7  aiais~nuq~nsqinnidn~i iqu IPTG d O D ~ O O  AICIJ 0.8 



4.4.4 R~IuL$U$U%%~ IPTG d ~ ~ U i ~ ~ U ' ~ ~ ~ i d n u " i n i ? ~ ~ d f d ? ~ ~  rnNotch3 

EGF repeats 9-14 

3 3 a d 
LEJUQL¶B E. coli Rosetta gami B (DE3) pLysS ~ 4 u ~ R a ~ ~ ~ ~ ~ h 8 i f i s ~  PET- 

d 2 Y 4 ,  
rnNotch3 wediqmni!uufi4 OD600 ~msir1ir~nu.r~¶auni~nin'~10.4 q r & i i l r l w ~ m l d r i i ~  

mNotch3 EGF repeats 9-14 ~ m f l l ~ R 4 i u L h i r $ ~  IPTG dumfldlQfkh 0.3. 0.5. 0.7 ua: 1.0 

~ ~ ~ h ~ i ~ u ~ : ~ ~ u ~ a e d i i l n i u ~ ~ ~ n i $ n ~ i  6 (1)iiahq i~~~:~n i r~ f i f i . )eenne. r~dr"wu 

mNotch3 EGF repeats 9-14 bfl% SDS-PAGE wiumu%a 3.9.3.2.4 ~ w 8 n i m m a a 4 ~ Q  

uflnq~upd 4.1 2 ~murruiiS/~naaiu~~u~un~.j  IPTG Sniini~uBwCdriiu mNotch3 EGF 

repeats 9-1 4 Iu~u~gdLueA~a:~nCilM"~'inni~~~m'ido"wu mNotch3 EGF repeats 9-14 M 
~ufiuiruddinir ~ 4 t u  4 4  L;B~A~IUL+U$U IPTG 0.3 i iaihaif ldf lunimma~4ei~~d 

~d~:e.rqin~~u~aiu~+u+uAi~nS/fiiuirn~nii~~u~m~~oiiiu rnNotch3 'lh 

TJrh mlrlotch3 EGF 

repeats 9-14 WlR-33 kDa L 
@d 4.12 nioufim~~enn~.r ' idof lu mNotch3 EGF repeats 9-14 ~ IL I I~~~~ I~u~~&R?IU  

1lu3une.r IPTG d~f l rn i r~vdsar i i  

de& I ldrluuiwogiu 

d a d  2 h r i i i a o  IPTG d R ? l ~ L + i ~ + u  0.3 ~ n ~ c ~ a i i  
2 Y d a d  3 o i a i o ~ a s ~ a o q i n n i ~ n r i ~ i a u  IPTG C/R?IUL+U+~ 0.3 i jnBhsl7f 

d a d  4 ~nl i i8 i lu  IPTG d~aiuL~ubu 0.5 CAGT~RIS~ 

2 Y d m 4  5 a i u i o ~ ~ s t ~ a e r i n n i ~ n i i B i a s  IPTG C/R~IULYU~U 0.5 i i a B h a ~ 5  



d e d  6 %f~i~b;?u IPTG ~A?IUL%N%U 0.7 S j j ~ Z h ~ l f  
2 3 d dm4 7 a iw is~aos~aaq inn iSnCi&~u IPTG n~aiu~%uij9d 0.7 i ~ a ~ h a i f  

d~dft 8 ~nri169u IPTG dn?iuL%u%u 1.0 %Zh~lf 
2 s" deal 7 8 1 w i o ~ a u 4 ~ ~ a ~ i n n i ~ n ~ i & ? u  IPTG ~ A ? I U L % N ~ ~  1.0 i IaZhai? 

qinniowmaaa%i4n"fd wuiini~z$~wuizfiuaa~niSni~l~'~iimn~tfis"~~~dsiu 
2' 4 .4  

mNotch3 EGF repeats 9-14 ~ ~ m " a J l n d ~ m  61 Lautraanpcuwq~ 37 otfllLaa&ufi d l  

0 ~ 6 0 0  r iaunidni i&au IPTG ~viir-7~ 0.4 A~IUL$N%U IPTG 0.3 Za5CUai0c ~ f l u ~ ? a i  6 

%9Cua 

4.5 ~ a i ~ ~ f i * w h e d ~ m ~ ~ ~ ~ u u w " t r l ~ i u  rnNotch3 EGF repeats 9-14 M&$I 

'~~~3*n&+ainicl~ niimidi I , ? B ~ ~  

~aaini?ziaui:nu~uni~u~61"s~1au~uuu~"~df~u mNotch3 EGF repeats 9-14 

~~azniofin'm"s~au~~~uumTdo"mu~in~"11aa"1m"~~&? 8.rQiCdoAugnw~u mNotch3 EGF repeats 
$ 4  d a Y d 94 

9-14 wwamuiiil+u?qns a a ~ ~ n a ~ n n i n : : i ~ a o u a a a ~ a ~ : : ~ n ~ i i a ~ ' ~ ~ n u a n w m u ~ n n  4.r 
d 4d d ~fluu'nor~iinomaziihafimmuLa~u~ian'u 6 I%I ~afiiu~wdbh?~?~\dd~:~dsz~~fluau L L R ~  

iun'ulooouaail&w::Gn~iia4.~~fludo::~u~n&~uw"us::l~aau k?u Cdo$udu7 dGa$u 

wisazaiudfin'~lalii4wuiu q ~ & f i i N i ~ n ~ Y n ' u b ~ ~ ~ ~ ~ ~ C a ~ = : ~ n ~ ? a \ X  ua::deiii4iiw 
d dV 

wash buffer ~domu~qufifaaz~nb~a&'bm" w?a~u8;?uus.ro~~sdau~:w~m~anui uazgn 
PI 

d a dd ad 

haaanld ~inliuszaz~domua4uafimmub~mna~m"9u elution buffer (~IAWU?~ a) Cdo%.d 
d d 

mNotch3 EGF repeats 9-14 8 . r rqmoon~ in~aR i r~  d11~domun~6~;j;~?i1~u"s~nf ~ a z &  

du~~au~ inCdo iuaGmdu~ 4du~u1monis?ulo~::~"riiauLw~~;j;R SDS-PAGE ~murgmu~:uu 
l, 

n'Ynioazaiu~ds~un'awum 

4 4  

il E. coli ;WRWI~?~~U mNotch3 EGF repeats 9-14 ~lfin'~"sA0Nfi~UU~Td9i~fl~n 

qin~.aaaTmuaaasfiGd~daf mi~?"su%a 3.10.1 ui~~dsWYlddaudozna~aa4G4~da3mu~2u 

8M UPII b L 2 ~ 8 M  SI~I?I.JI~U~~NM~G 4 B~~~II,"IIPI~ULI U1U 10 UI; ua::iiiid 



d * Y II d 
sonicate has~noeq sonicator iiuau 20 n5.l R ~ R L  4 hi; ~ I ~ ~ ~ ~ I U I ~ ~ L M I U ( ~  

na iuhmu 10.000 raudaui% uiu 5 ui% unrr i iu id i lQu^oqn~h~~~m His-Select Nickel 

affinity gel u@z?~nnzi/i?u~nnib SDS-PAGE lksnimmnoc64n~mtu@d 4.1 3 n ~ i i  
4 4 

biarjrrda5diiy L " f m f i i ~ i ? n ~ w n ~ a ~ s ~ & ~ r i i 4 a u ~ ? d  cifaqqiny uuuunum~unisdatl~~ji 

~ a ~ & ~ m n u a z d ~ l f i d t ~ u ~ a ~ n i u t u ~ d a a n u i l h  ~ s z f i i ~ i t n l i i ~ i d i t d u 3 ~ n f l ~ i ~ i a ~ ~ ~ 1  

His-Select Nickel affinity gel ~ ~ ~ ~ u n i ~ ~ u ~ i ~ i ~ ~ a u ~ u u u n ~ d ? ~ ~  mNotch3 i i n i ? ~ d f ~ ~ d a  

h i r l k  6 Ri (pld 4.1%) ~urudfimjndaAbii i  Urea L ia iu i tawnr ran^Lbh 

auyod ( p ~ d  4.138) 

5 ~ ;  4.13 wc~niomnquiWoAu mNotch3 EGF repeats 9-14 n i ~ u f i n i ? u d ~ u ' u f i v ( ~ d ~ ~  

h n i ~ i l Q ~ ~ ~ k u w n u s ~ u K ~ q 1 n d 1 t Q ~ 3 ~ n f ~ a ~ ~ n d 1 ~ 3 ~ n f  His-Select Nickel affinity gel 

dmrd 1 ~ ~ s i r u r i s l o ~ i u  
4 d d e d  2 fdosluna~ml)kin~"dLdadudtw'uu~~ri~ldd~ sonication 
4 d d e ~ f  3 fdomun'la.iiu5u nickel beads 

drsf 4-5 diadia Fraction dh i 4 f i a f i ~~2  n% 
W I  

$044 6 Fraction qinnirn~ns'4$ 1 
Y ,  

d e d  7 Fraction qinnirnzns'4$ 2 



B a  GI LYIn6uuh~fid0~ E. coli nu wl~l+lCd?;u rnNotch3 EGF repeats 9-1 4 ulfin'6l"sR+I~ 
d 

0~~uun~d~~uaan~in~rsn1m~~~~7anln7fi~'v(~~aid~~tui:fiu~1n~sn1~nman 4.2.1 

n~urrkl iudgorvq~ 4 a s d m  u ~ u  i o uiW unzri11dumn~~n6&~u~au4~~1ud~~8au 
Y 

~ ~ $ 9 9  sonicator u n : u d ~ ~ j ~ ~ ~ n 1 ~ n d i u ~ u ~ k a l u n i t ~ ~ n ~ a n 6  Aa sonicate <IWU 20 FIG 

~flilrmn~ 5 iu+ is ia~h unz sonicate <luau 4 n k  ~ i l u n n ~  20iul;siank q~nZurilui*il  

l~u?qnf;lauqmd1~3qnfCd~Ru His-Select nickel affinity gel u n : ~ ~ n ? ~ : f i ~ n ~ r n n m  

iiaurnnii~ SDS-PAGE 1~usn~onn~o.r~4ufina'1u~d14.14 nuiirqniun:<~uauRkq'~un7? 

sonication n~u~?onn'nn'r~au~uuunTd?"wu rnNotch3 ' ~ ~ I ~ ~ u I w ~ ~ I L Z U U ~ ~  unzniultn 

ri~u~d~lriuiqn<lliiiauqm His-Select Nickel affinity gel ~ d d  4.14A ufilrtni?*ii 
Y 

sonication / luau 20 h?4LflUL?~i 5 ~lll;dah?4 zdn 4.14B u f i f l t n l ~ l  sonication 
A w . 2 ,  41um 4 R ~ L ~ ~ U L ~ R I  20 i u ~ ~ i s i a ~ h  qlnuanbu qtriienn161 sonication iiuqu 20 n h  

rf lu~asi 4 iu~Zmank4 ~ ~ ~ ~ ~ ~ u i ~ n n ~ ~ ~ ~ ~ u ~ u u u n T d t ~ r i l l i ~ u y ~ ~ u n ~ l R d ~ " w ~  

rnNotch3 EGF repeats 9-14 ds:Ritla~1~~l~:s1u1uflouicuu~n 

A. sonication 4iuau 20 fl&~Li]u~aai 

~ul;eimflt4 

YI 
B. sonication Q°iuau 4 fl?~~~ubaai 20 

5ul;ei~~& 



@d 4.14 
d w 

A. u a n i o m ~ 7 ~ 1 i f d f ~ u  mNotch3 EGF repeats 9-14 Ma sonication 20 A?~C~UL?~I 5 

iui~mafikuarvi~'~fiu~nf&ao~n His-Select Nickel affinity gel 

d a d  M IdrAuuimogiu 
d A 

d a d  1 aioazaisIdomunn~~~$iqinnio sonication 20 fib ~ f l u ~ a n i  4 ?rn1/ ~ $ 4  

d d d a d  2 8 l ~ a r a l ~ f i j ~ ~ ~ ~ k ~ ~ n ' ~  nickel beads 

dm; 3-5 had14 Fraction d&14n0&4 J 3 n h  

d a d  6 Fraction q i n n i ~ l m ? 4 d  1 6 9 ~  elution buffer 

d a d  7 Fraction 9 i n n i ~ d z n i 4 i  2 6au elution buffer 

9. ~ ~ n i ~ 6 l ~ 9 ~ 1 i f d o i u  rnNotch3 EGF repeats 9-14 Lda sonication 4 fi i4LflUL?RI 20 

i u 7 ~ d e R h U ~ E ~ i ' 1 ~ 1 1 3 ~ M f ~ ? ~ ~ b l  His-Select Nickel affinity gel 

dm4 M fdsiuuimoj iu 
d A d a d  1 aisaraiuId~munnn'nlBiqinnit sonication 4 ~k ~ i l u ~ a a i  20 k i W /  R% 

d a d  2 aioazaiufdoiuik iun'u nickel beads 

d a 4  341 hod14 Fraction d ~ j 4 f i t l t ~ ~ ~ 1 2  n k  

$ a d  5 Fraction 7lnnlY5zR!4d 1 ii?u elution buffer 

$4 6 Fraction q i n n i n m $ ~ ~  2 diqu elution buffer 

OrlsSu rn~dch3 EGF 

repeat 414 ¶1U?n-33 kDa 



%df 4.15 nit~~~miloonroq1dti.h rnNotch3 EGF repeats 9-14 niu~&dilw"u3qn$m"au~m 

His-Select Nickel affinity gel ~ n l ? z d ~ N l z f l N  

d e ~ d  M Cdriuui~qiu 

drsf 1 nirazaluCdt iu rnNotch3 EGF repeats 9-1 4 iflf%m"au\aifl 

u lv ldag i jy  i f f n ~ a z i i ~ d d i  sonication 

drsd 2 ~1raza1uCdriudk4~1n'u nickel beads 

d a d  3-5 Gaacilc Fraction d 6 1 4 ~ o ~ u  3 R;J 

daad 6-7 Fraction ~ i n n i m z a o n ~ i n ~ a t j u 5 R a u  elution buffer 

~ i n u ~ n i r n m a o ~ d i l d r h  rnNotch3 EGF repeats 9-14 1w"u3~n$lmu1Y~mdih~d 

His-Select Nickel affinity gel ~ m f l ~ o n q N M ~ s l ~ l r f l $ i ; f ~ d ? i ~  rnNotch3 d 37 94fli 

madsa d u n a i  6 i?h ~niiniru~m~oonae~CdsiuCmu15u IPTG ~aiu~+u%u 0.3 28; 
C J ,  2 3 

~1819 nn~~mnZuLLaqd 600 u i ~ w w s a o ~ o i w i r ~ a a ~ ~ ' ~ ~ ~ ~ v i ~ ~ ~ ~  0.4 ~ i u i ~ n i ; o ~ o u ~ u u u ~  

w t i  d m u l Y u ' v l d a d a u i - ~ u  ( n i ~ w u a n  a) d~ 8M y hr3udaud~rnouuaz~i\d.iiilw" 
V V 

~.aa6~rmn'imunir sonication ~ l ~ a u  20 19% A F ~ A Z  5 ?ulf!\8d4~Id rnNotch3 EGF repeats 
&A pl 2'4 pl 

9-14 ~7qn~nuu?ah~a~adr=:u i~ ld  33 iihmiasiU &i;auimg.sniidnii 64Guldoiuusau 

R?IULflU\d\6$q:Lfl~~d2i~~ rnNotch3 EGF repeats 9-14 ~ ~ ~ ~ f l l ~ l ? ~ ~ i ~ d ~ b i ~ ~ w " ~ ? ~ ~ $  

~ ~ m u ~ m : i u i d i h p l  ~j~u4qQlIdi6gqri~alunlrnmaaqpi~Id 

~ ~ j ~ ~ n d ~ n ~ r d ~ n o ~ u ~ ~ r ~ ~ ~ u a e i ~ ~ n ~ a r l u ~ . a w a " ~ a ~  2 9 3 ~  L ~ a ~ ~ f l u u a u i ~ q u  
a 4 2 4  a i i ~ ~ n 1 r 6 m ~ ~ ~ n h ~ u ~ ~ ~ u ~ ~ u ~ u ~ u a 4 ~ m u ' I ~ w a 1 f l ~ m  pcDNA-FLrnNotch 3 7i;lu'lluou a4 

Y 

drzuaasw"a1driu mNotch 3 f i a i u ~ ~ a z ~ a i f l ~ m  pcDNA3 ~ d l l d l l i l u W a l ~ ~ m ~ m R a u ~ u  d l  

nirwn'mCdsh ldmf iu i~ ld~iu ~ ~ a z ? ~ ~ r i z G u ~ ~ n i m m a o ~ 6 a u ~ n n S n  western blot wiu% 

h % o  3.12 ~ ~ u ~ ~ L L ~ u ~ u ~ ~ ~ ~ L ~ R ~ F I ~ ~ L ~ ~ " I I ~ ; ~  rnNotch3 d ~ d i u i q i n  Dr. Anne Joutel wuii 

~1aanLaJ293~ i j n i r u~mqaon~oq fd r i u  rnNotch3 o d ~ ~ ~ m ~ s u u a z ~ a i u ~ % ~ a o ~ u n u C d ~ ~ u  

rnNotch3 U P ~ I O L ~ U ~ U W I U ~ ~ ~ I N T ~ O ~ ~ ~ ~ V I ~ ~ ~ . J Z ~ ~ ~ L L F ~ ~ ~ M ~  ~ 4 5 ~  ~ ~ f l i ~ i 0 0 ~ ~ 1 f l u  

uau"n~ui iu~~m~~onhC~'Snauoauou^wuo~~6 



- : pcDNA3 

+ : pcDNA mNotch3 

;dd 4.16 ~ ~ n i 0 j ~ n ? 1 z ~ n i ~ i ~ ? 1 u d ~ ~ h i u a r i i . ~ n i a 9 1 u ~ ~ a a ~ a d  293T bu% Western 

blot ~ ~ ' ~ ~ ~ ~ L I U ~ U Z U B A A B  Notch3 (5El monoclonal antibody) 

4.7 u ~ ~ ? ~ ~ ~ ~ ~ ~ ~ N ~ u ~ Q Q H ~ ~ A ~ Q ~ ~ A u ~ A Q u ~ u u u ~ ~ ~ % ~ u  rnNotch3 EGF repeats 

9-14 

)r Y 

I ~vynnaeaf i8u  7 :a :?mudgnqiifiur*h?u~nau~uuunTd?~u mNotch3 EGF 

repeats 9-14 d i i 1 ~ ~ 3 ~ n i ~ a u ~ m i i u 3 q n f  His-Select Nickel affinity gel ~moinniaz 30 

L I R ~ ~ L  fiu1.t 100 L I R P ~ ~ T  ~ ~ U ~ ~ ~ ~ ? ~ R B U ? ~ U L I R ~ ~ I ~ I ~ ~ I " ~ ~ ' ~ U ~ ~ I ~ ~  

~nniin lndirect ELISA ~nsi l Im~m~~l Id~iAu mNotch3 EGF repeats 9-14 d ~ l ~ ~ ~ ~ ~ n ~ ~ ~ l u  

~Cu'uru i IrrfnsnFudeijn'liisl YU~IR~~A~L~~IL* IA~ 96 ~ q u  u ~ z m n q ~ ~ ~ a u i u a ~ P m u %  
d 

Indirect ELISA ~ ~ a u i f i ~ i ~ ~ a u R u m A  (IgG) daueu~~qu$lmluiFuuyu~'.jn~z~u 

piiquniruri? 3 nknui ivy~ani  1 miu uazuyzn 3 ~ i d L v ~ a ~ ~ r i i u e u f t ~ e ~ ~ m L m a ~ ~ ~  
W d C  4 d 

Y 

g ~ ~ 1 ~ ~ . J ~ l ~ ~ l t ~ ~ ~ f i ~ ~ ~ d f l ~ ~ ~ ~ L ~ ~ ~ ~ ~ ~ f l ~ ~ 4 ~ ~ ~ ~ ~ ~ l d ~ ~ 4 d  4 *IlldlMyhn' 2 mlu 

niuu&~inni&mnsz~u riinyKad 3 UR:: 4 uiCm?z6u~m~mmk8~u~u"wua~ (~zKulrn~a/  
4 C ,  :dl A,, ~iifiu~m~ilufia~rriin~~di~lmnmuni~~mn~z~~i~~un'u~uvynnaa~~ hau 

A' aniin Indirect ELISA wuiivysi?d 3 uaz 4 maufiu~tdausuR~qu1X~pru 1Sriil~~mafl.u 
A 

oz&uiugtnqmrviyh so 1:128000 4.17) u d n ~ u a ~ q i n n i t ~ n t ~ 6 u ~ m ~ m ~ ~ n a . ~  
I ' d usuRusiiuhrruii~yrila 3 m ~ s ~ f i q i n n i ~ ~ m n ~ ~ u ~ F ~ n  6 iaLiienwyriid 4 uiwnsu 

, Y d  
??UL*BARn?.J.ln 1 



mimd 4.3 i i ~ f l ~ R U f l ~ h m f l h ~ 4 r t y  2 hrt f i~&?uni f~nnoz~uRau~do~u mNotch3 

EGF repeats 9-1 4 ddl~$u?~Ytf; 

j d  4.17 O ~ ~ I ~ L R B ~ ~ ~ ~ B U R U B A ~ B ~ ~ W ~ K ~ ~  3 ua:: 4 d ~ ~ ~ n i ~ ~ n ~ i i ~ m ~ u ~ a u ~ ~ o ~ u  

mNotch3 EGF repeats 9-14 h ? u m ~ f i ~  Indirect ELISA Cmu~*LLflu?~q~ mNotch3 EGF 

repeats 9-14 naiu~judir 1 h h t n h d f l ~ R ~ ~ ~ 2 ~ ~ ~ f l U ~ n " l d ~ ~ ~  L L R ~ ~ h ~ B ~ r t ~ n 6 t f i B 4  

Geqiq 1 :I 000054 1 :390625000 



d 9" 
m ? n &  4.4 ~ ~ ~ 1 0 n B f i ~ ~ 0 Z ~ U ~ s l ~ ~ 9 ~ k ~ 4 ~ ~ ~ ~ ~ ~ ~ ~ l ~ " a ~ 9 ~ 4 ~ ~ ~ R ~ f l 4 ~ ~ ~ ~ ~ l d ~ ~  

qiiquhfiwldllpiiu mNotch3 EGF repeats 9-14 ~IU?U 2 kh~?r$ lndirect ELlSA 

r 9  w 
4.8.1 Wan1011~aUs~u~1~1~fnUiL~aflL'IIlnuLfln6u"iuPIt4~ 1 (Fusion 1) 

r  t d  wan~maaumucrnano.m 1 t*riiuqlnaysild 4 ddqnQij~u~u~qu~d~iuu39n$ 

mNotch3 EGF repeats 9-14 d'%.~ind 30 bh1n0nk i r i u a k q i n n i m ~ ~ u ~ 1 u ~ a n 6 u & ~  L&( 
~~a~?u4iudia~Lwi=:$uilL'liai~u~m 96 vqu i iwu 5 9iu (456 U(JU) ~wmvioLiuqL'lia~~ 

HAT dj~n~,'nanr~nir&nd~iu3nu1'11a~~aaa"Luud~::uqu~~un&a.j~nn~~~\j;'11~~~~nEJ"u 
C Y  rrl kau~a.r~a~R"lau~~~ui~=:~Kna~::~d9~un;1~n~naui ~mciriiuun::~fl~~usa~auin"~d~n 

Y 4 vaournuqrmiu u&~qiniudtrulnd 16 iu ~ m n % u ~ ~ u i ~ = : ~ ~ 7 ~ ~ 1 1 ~ u ~ [ u ~ ' s ~ ~ ~ ~ w u n  

fiutnqu lnunuaaR"Lau~lnu1d~~7~q1naquk~~un 400 aqu r i i a i ~ i t ~ 8 u s L r n ~ " ~ d  

nnaeuKqa~n~in Indirect ELlSA ~ ~ ~ ~ u n i t ~ n m . t d ~ u ~ i i ~ n n u d u " n ~ ? d f : ~ ~ u a u ~ ~ ~ ~  ud 

I r i ~ ~ u i s n i i u u n ~ ~ ~ ~ ~ ~ ; ~ ~ a u ~ ~ a ~ ~ a ~ f i ~ ~ u ~ n n  6 r i lddeued~u~doi iu mNotch3 EGF 

repeats 9-14 a~af ih.r~auRuai ;dald~~u mNotch3 EGF repeats 9-14 % ~ U ~ U R ~ I T  



nmaouhurn RGR Western blot A?uf$d K ~ L W R S R  Indirect ELSA I R R U $ I ~ W R U ? ~ ~ ~ ~ ~ ~ ~ I ~  

ahcuauRuoZsia rnNotch3 da~m~&w-maa~nau'  293T $ ~ n i o u a n e a o ~ u m  Notch3 

6 ; ? u m ~ S ~  western blot I ~ ~ r g n l j i ~ d r ~ ~ c d o l u ~ i u d i ~ ~ u ~ ~ u . j ~ ~ a d a u i m  24 M ~ U  &M?U 
Y B  ~ r d a u i m h ~ a u r w o r ~ u ~ i u ? u ~ ~ a ~ r r a z ~ w " ~ . ~ ~ ~ d ~ ~ ~ . j ~ ~ t c ~ o u ~ ~ : : ~ i ~ ~ a ~ ~ u ~ ~ m u i ~ d b ~ u n ~ ~  

~ l r q a d r d o ? ~  r ~ p i w u i i ~ ~ 1 1 ~ d u i c d ~ u ~ 8 ~ q ~ ~ u u ~ n i o a ~ i t u a u A u a ~ s i ~ ~ d s ~ u  rnNotch3 
A a 4  

oiqLi;Ocqiniirra~au'~muisia rnNotch3 ~ m ~ i n i i n a ~ a u ~ c u f i u i ~ ~ ~ u n i i r n a a ~ u  

L ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ ~ ' 1 ~ L ~ ~ 0 0 ~ l ~ w ' ~ ~ n ~ 3 ~ ~ t ~ l ' L f i ~ " 1 [ ~ d ~ l ~ \ d  % L ~ V ~ N R U U ~ ' L U ~ I ? U ~ R  
~ ~ o u ~ u e f l I d l u ~ ~ n  

~ ~ ~ l n l o l t a B u ~ l ~ ~ " d ~ d ~ ~ ~ l b ~ ~ ~ " I ~ ~ ~ f ~ ~ 1 ~ ~ ~ ~  2D5/E2,2D5/G6,2D5/F6 uar 

4D8/D6 ~fiwau?nLianmnouh?uLy~ AGA Western blot do~$eufhpn?uquu?n i c  6ib.11~ 

~ ~ ~ u o a ~ ~ u ~ u ~ i ; i c a u .  ~ d n n ~ ~ u ~ ~ i u ~ i r w ~ r b i o " s ~ ~ u ~ w o ~ ' ~ ~ a ' 1 1 a c ~ a a 6  ~ ~ ~ T - ~ C D N A  

notch3 ~ a r ~ i ~ u ~ u ~ ~ a u ~ a ~ ~ u A u a f l ~ ~ a " ~ c ~ u m \ d m m ~ a a ~ \ a ~ ~ ~ ~ m ' ~ ~ ~ d  



d 4 mmsi 4.6 ~ l f i n ~ r ~ ~ ~ a n ~ ¶ f i f i ? a ~ ' i I m u ~ ~  w f i  w u m u ~ u a ~ e i ~ ~ ~ r i u  rnNotch3 dufimmen 

Fnu~afifi?fild'293T ~ ~ U L M A G A  Western blot 





/ ihh%~ limiting 

/ Dilution 
i 









d Y U  

4.8.2 L ~ ~ ~ ~ s H I Q u ~ u ~ u ~ I u ~ L ~ ~ W L ~ ~ ~ Y L ~ W ~ ' ~ ~ U A ~ " ~ ~  2 (Fusion 2) 

C t i  Irmitrtaeuoaun~anoqn 2 14rtdirysi?6 5 61hiuniolmnor~u1d~~rtun 4 nkquvh 

nioaaouo?u~¶ad dcnaout~uaalici~u~d~h 16 ~ u d i n i t n m ~ a u n i o n h t u o u ~ ' u ~ ~ & ~ ' ? s  

MR% Indirect ELlSA uaernniin Western blot * l~i l1h~u$1~~n119nhO~17tn~1fiO~~9O 
Y Y  d 

Indirect ELlSA %kau 158 rtqu L L A ~ W * ~ U I ~ U ~ I ~ ~ ~ ~ ~ U ~ ~ L U B Y ~ ~ A B Y & ~ O L ~ ~ ~ A  Western 
Y t Y  

C U d  
blot K~CutqllrjZ6 monoclonal antibody ~ inn ima~uoau~~~nno~u  

m191~C/ 4.7 U B U R U O ~ ~ I ~ L H ~ ~ O ~ M ~ ~ ~ ~  5-7 I ~ k n i d ~ n ~ ~ ~ u 6 u ~ ~ u ~ d o " w u  mNotch3 

EGF repeats 9-14 dui iogd  



;d14.18 ~ ~ ~ U I R L R ~ ~ ~ ~ U D U ~ U D A ' I I D Q V ~ ~ ' ~ ~  5 . 6  U.L. 7 d l ~ j l l n i o t l ~ n ~ ~ [ u n ' u 6 ~ ~  

l d o h d  rnNotch3 EGF repeats 9-14 ~ ~ U L M A ~ P I  lndirect ELlSA CBIUI#UBMZL~U mNotch3 

EGF repeats 9-1 4 AIIUL$~J%U 1 I U C R ~ ~ ? ~ ~ @ ~ ~ R ~ ~ W O L A G O L I ~ ~ " M H ~ U  LL~)L.I~?%J?IB.~II~ 

~mnaar;jes~a I :500 C4 I :5i 2.000 

=i ww mnR 4.8 w n r n i m ~ l ~ o u o r ~ u I w ~ m a ~ ~ ~ ~ ~ ~ ' i ~ ~ m ~ ~ ~ n ~ ~ n  

qZf$~h&%.~~dsh.~ mNotch3 EGF repeats 9-14 h ~ ~ u  3 WY?RaGP$ Indirect ELlSA 



r i~f .r lul~nusnueuium~~t~ua 4 k n u $ ~ ' n ~ ~ o n & ~ o m ~ ~ ~  Western blot U&Q 

Ihnuan u i ~ n n a u n ~ i u n i u i s n ~ u n ~ ~ u ~ u " o ~ ~ ~ ~ m m ~ i j a ~ ~ ~ ~ ~ ~ n ~ n  293T d i innun 

~ d R 4 ~ 8 l t n l ~ ~ h ~ M ~ l f l ~ ~ 1  pcDNA-rnNotch3 uflZ?WltI~n pcDNA3 (pwuquRu) unr 

l i i an f i u '  293T ~ ~ I ~ ~ I ~ ~ ~ R ~ ~ ~ I ~ L ~ ~ ~ B I ~ ~ O I R O ~ ~ ~ ~ Y R ~ I ~ ~ I L W I Z ' I I ~ ~ C ~ P ~  

d w  4 d knuenueu~~sanut~~u~wmd^uan~t~an~nld'  r t ~ u i 1 h T u l u ~ u ~ ~ ~ ~ ~ i u 0 3 ~ n l ~ ~ ~  

4D8/D6 La:: 2D5/F6 t I1~1oni~~u"~n~~mmdi jqaa4~annZn~ 293TIpcDNA-rnNotch3 

~ a m z ~ ~ ~ u ~ n n u m ~ u e u i u ~ ~ ~ n ~ p ~ n u  2D5lE2 un:: 2D51G6 wolsWnu~alui~rnlz 

~ : : M ~ ~ ~ ~ ~ ~ ~ R R U ~ ~ U O M ~ ~ ~ T ~ U ~ Z " ~ L J ~ L W O ~ ~ ~ ' I I ~ ~ ~ L ' B ~ A " I ~ ~ ~ '  293TIpcDNA-mNotch3 h 

unmq'lwwinan" 4.9 



s%Cnau u d~nirtnni;uufian 450 nm 
. .- .............. - ----.--.-..--._ _._ _. 

293T-pcDNA3 cell 293T-pcDNA-mNotch3 cell 

. ............. ......... ............ .- .-. " "--" ,...--.,- 
'qmfi?uquuan (serum) 0.593 

"$RA721qUau (pre-immunized) 

20- 2D51E2 2- 4D8106 P o s i b  Nq@w 
(serum) 

clone number 



~ i n n i s w m a a c w u ~ i ~ u ~ u ~ n ~ u e a ~ ~ e u ~ u a ~ s ~ a ~ n a u  4D8lD6 2D51F6 a1~1561 

7'un'u"sLauLsla~ii~qacLaafi~ ~ i n w a n i s n m a e ~ ~ ~ ~ c a i u i s ~ ~ i l d ~ 4 4 n ~ i n i ~ ~ ~ m ~ o a n  

aoc Notch3 'Lu~aar iaJmi ic l  u a z a i ~ 3 1 W ' L i ~ ~ u ~ i ~ n a u q ~ n i s ~ c 8 ~ ~ i m r o c  Notch3 

dald'bn" 

$wijsl w 3 m  

~~nuZuai3 unuGuai3 

(Western ( cell ELISA) 

blot) 

~ i n n i s s l m q ~ a u ~ a ~ ~ i l ~ a . j ~ u ~ u ~ ~ a u o a ~ ~ a u ~ u a ~ q ~ n ' ~  4 kaubuG Indirect 

ELISA antigen capture ~ ~ B I ~ U ~ U ~ L ~ U U I W ~ ~ J I ~  lgG2b L%AB~?RIu~u (sl1014# 4.1 1) Wual 

h ~ u ~ n a u a a ~ % a I n ~  4D8lD6 Usz 2D5lE2 z l a k l n f l  lgG, u n z f i a k a u  2D5lF6 uaz 

2D5lG6 ~ZaFaZwil lgM 



891576d 4.1 1 ~ 8 ~ 1 9 ~ ~ ~ ~ f l ~ ~ f l ~ ~ ~ ~ d ' 1 1 ~ ~ h ~ ~ ~ ~ l d f l 8 ~ f l ~ ~ ~ f l ~ # ~ 0 %  Indirect ELlSA 

2D5lE2 

IgG2b 

(positive) 



~ $ 4  9 

~ l n n l s f l h 4 w a l f l ~ m ' 4 ~ a u ~ ~ ~ u u ' ~ ~ u u s ~ 3 I I I b a a ~ m ~ ~ ~ u ~ ' 1 1 a 4 ~ ~  rnNotch3 i 9 m ~ C u  

u . m m  EGF repeats 9-14 'Lu~ln~ma/ PET-1 5b wuii~haiflijm~nufluiiu9u 2 ~ R U  q in  
a d 

niodousia$uzul,uo'wm+m 1:3 LL~ZIUC~OI~~U 1:5 r 4 w a ~ i w a i ~ i i m ~ n u a u k  2 CRAU 

l f i~~n: :Gvidim'u~a4Cq~BLbhui i i jdut  1 Cmaudlkinniodaueiafuiutu 

a'ploidqu 1 :3 d l f i6 im'u~q~8&~'~6d~nha~ ~cr::fliuiondo~u~atfifl~flu~dt~u mNotch3 
d 

EGF repeats 9-14 16 ~ u ' 1 1 ~ r d 1 ~ a u ' ~ ~ 6 ~ i n n i t d a u ~ a ~ u ~ u 1 u ~ m s i d u  1:5 wunlt 

~ d ~ u u u d a ~ k m o u n i u l u $ u i u  rnNotch3 qinnion~mtfifl~fluntma::~Cu serine ~ d i u u ~ f l u  
Y d Y 

proline (nimwuqn A) &w'u ~ ; ~ ~ ~ L Z Q ~ ~ ~ I ~ ~ Z ~ ? A O U C L L M M G  rnNotch3 qinnis~.aauFia'iu 
d  

OU~.&?~SI~?U 1:3 \ f i ~ A 0 i : : ~ n i ~ ~ ~ f l l i l 4 ~ ~ n T ~ ~ ~ d 0 ~ ~  rnNotch3 EGF repeats 9-14 I[uL'daEj 

L~I&ULLY n?Gueia\d 

do~iwaifl~m-',aau~LLuuw' rnNotch3 Wld i i l ~n i~L f l t i l 4~anTa4 fd~ i~  mNotch3 

EGF repeats 9-14 IUL~~~L~I~~IULL~ 2 fll~w'uf WU~I E. coli fliuw'u{ Rosetta garni 
d d  

B (DE3) pLysS f l i ~ i ~ n ~ z m C d ? z ~  rnNotch3 EGF repeats 9-14 ~ ~ ~ n i ~ n ~ i n i ~ f l ~ i 4  

Cdsiu6aunis~Zu IPTG ~bsin$ukwunis~flm~aanm4~dfiu rnNotch3 EGF repeats 9-14 
a d 

l u u u ~ G u  E. coli niuwirfBL21 (DE3) p ~ y s ~  r~ura~aunRildmo~~~auiim'unoma::ZCu 

aacCdsiu rnNotch3 u3~1t-u EGF repeats 9-14 mtqqwu~nmaudwuCnis~~uaqiudhi 

(rare codon)niulu%d?h rnNotch3 EGF repeats 9-14 i4q::kfll~100nam~fiflLLa::Ld0rw'fl 

lu E. coli f l luw'u<l&~ ~ A B ~ ~ ~ P I L ~ ~ I U ~ I  E. coli fllu$u{ Rosetta garni B (DE3) pLysS 3 
a 

fiwmzfluu?~hu ;a ~ f lu f l iu r i~<du i9 in  E. coli f l iuvh< Tuner (B Strain) r t l 6 ~ n  
cl 

Km~da.rlGs.jifl~a4 tRNA ~ l~ f l u  rare codon d d t : : u l ~ ? f i f l n ? ~ ~ L ~ ~ ~ ~ ~ ~ A i 3 ~ ' i l m  ~4qrwu 

Y 
fiaolu E. coli ~ l ~ f i f l l u ~ < m ' 4 n ~ l 9 ~ ~ a l u f l l u l ~ n ~ ~ m ~ d ~ ~ ~ ~ 6 u l u  (Graslund La:: 

A I I IL .  2008) 4 4  rare codon $2 6 f ~ m a u  ;a AUA, AGG, AGA, CUA, CCC LLa:: GGA Iu E. 

coli fllu%$ Rosetta gami B (DE3) pLysS $ i ~ f i n i t ~ ~ d ~ r w ' ~ ' I I ~ 4 n t ~ ~ : : ~ ~ ~ ~ d ~ : : ~ ~ ~ ~ 7 ~ ~ 4  
d 

L L R ~ ~ o I ~ u P I ? ~ ~ ~ ~ ~  fu'IIm3 E. coli fliuw'u{ BL21 (DE3) pLysS W~iu ion~~darw ' f l  rare 

codon 26 ~ i I f in t ru~unis~~dssf i~~dt : :~~7niwhi  ~ a a i q q r ~ n i s ~ i n s m a : : ~ ~ u ~ ~ m ~ % i \ d  
d d daueioCu~i~adh~"lbi~~uno::u~unio~rdttf i~"11a~~dtmu~~li~i im~u~"ra~iim~u\6ld"au 



4 d 4  'Lu E. coli RI(J$U{ BL21 (DE3) pLysS ~ 4 6 % ~  r r in6a tn ioah~~donunun io~~do~ana. j~~  

'Luy niTlan ' L ~ ~ ~ I ~ u ~ ~ ~ Q ~ ~ ' L u ~ ~ s F I I ~ ~ ~ ~ ~ ~ o L ~ w I z ' L M L ~ ~ J A ~ ~ ~  E. coli ~ l u I h f  Rosetta 

gami B (DE3) p ~ y s ~  ~ ~ ~ ~ u a i u w i r ~ i i ~ o r ~ n ~ n i w q i l ~ u n i ~ w ~ m ~ ~ o i ~ ; i ' ~ ~ ~ t t ~ ' a u i ~ i n ~  

a 13l'~l m 

Madan b~ar Gopal (2007) ~6o1~41u~l ~ I T W ~ ~ ? A I ~ ~ ~ L L U M M T ~ ~ ~ M ' L M  E. coli PSI0 

d  6-44 Rosetta gami B (DE3) pLysS ~ l u l m w ~ m ~ d ? ~ d ~ ~ ~ u l m w ~ 4 n ~ l  E. coli ~ lu lh4 f  

BL21 (DE3) pLysS ~~~BPIRE~O~~~U~IU?<U$  

Graslund kar~m'. (2008) \ k i w i u ~ ~ n i o l i i d u u i ~ ~ a ~ ~ a ~ n ' L u  E. coli ~ M i l b 4 d  

fl~;14'uiic~$dwadanio~~am.jaan~a~~doiud~a.jnio dtl6~~t-i airmaa4nmmoi aiuwifnot 
3 4 " Y 

L L L I R ~ ~ ~  046dotnaudi.j7 'Lunio~au4~aa LAM a ~ m ~ a ~ a i r r i o ~ ~ u ~ ~ a  ~aiu~ilunom~uaqaa 
" 4 2 3 A rw oirrior~uc~aa qn r~qz  ~nnaiu~a'LunisuutnaFmuni~~nri i  ~aiu~~u%unata ionkan 

a 4 a i r  GI oruraa imtn isnr i i  r i igmn~u~~atrna4ni~n61 athudazounmoanio~bam4aan~ 
4 4  d  naiuiidua~ir~~$~r6a~rriniar$~rruirau~da'L$6~uim~doIi i lu~q~~qmmiu;i '6~~nio 

dim~unistiiniazd~rrui::au'Lunio~Z~~do~ld: mNotch3 EGF repeats 9-14 'Lfl8iu1n;i'~m 

$wuch 6atw8mldoiu mNotch3 'Lu E. coli flluvkrg' Rosetta gami B (DE3) pLysS C/ 
- 4 ,  gmrrqz 37 a . jn i~~a~qua & ~ i i ~ a u  IPTG dmiu~+u6u 0.3 ~RZG~RIS. nnigmnZu~~a4 600 

uibwmo~viin'u 0.2-0.8 uiu 6 $alutniurrknio%nlii ~ ~ a i u i o o w ~ m f d o ~ u  mNotch3 

EGF repeats 9-14 \6u1ndqm 

q i n n i ? ? ~ R ~ i ~ w ' n i ? k ~ ~ 4 a ~ n . l l ~ 4 ~ d ~ ~ ~  mNotch3 EGF repeats 9-14 6auLnA$A 

SDS-PAGE wuiildo!~ mNotch3 EGF repeats 9-14 ?~IuI~ 33 kDa LdaL~uuL$uun'u 
Y Y  

~ d u u i m ~ i u  fiiiaui~l&ndiahQjnii~dofiu mNotch3 EGF repeats 9-14 41nn19 a 

6i~?m6auld?knt~ Protein Identification and Analysis Tools uldglu%~l$l ExPASy 

Server d'L6wanio~iwmauim'11a.j~do!u mNotch3 EGF repeats 9-14 ~Yiin'u 24.693 kDa 

(IIIAWUafl A) W A ~ I ~ ~ P I R O ~ ~ ~ ~ U < I ~ P I A & ~ ~ ~ " U ~ I U ? < U P ~ ~  a'E?%J (2550) &~lJil?Rau 

G~~uunTddu$~~am~aand~uim'LrrQjna'i~uim~\6~innioiiuam~~un'~ uaraiuiooduiu 
4 d  1641 aiqiinit~Ruadrlaa~rl w ' L W " ~ ' Y ~ ~ ~ ~ M M L L ~ ~ ~ Q ' ~ ~ ~ ' L M ~ ' : : Y ' U P ~ ~ F ~ T A I ~ ~ @ ~  (Cook uar 

m w  24 
Unger, 2002) n l fw~m+~au~LLuun~d~ iu  mNotch3 EGF repeats 9-14 'Lu4luaqu~smau 

A 9  A' ~ L L ~ M M T ~ ~ ~ u ~ ~ ~ ~ ~ " u M ~ ~ ' L M ~ ~ L L Y Y " I I D ~ ~ M A ~ ~ M Y D ~  ~ t L ~ U ~ d ~ ~ ~ $ ~ ~ ~ l ~ l ~ ~ ~ l 4 7 ~ ~ 6  
4 d 

L L ~ ~ L ~ ~ ~ ~ ~ ~ ~ S ~ M ~ ~ ~ ~ ~ ~ ~ . ~ W ~ ' L ~ " ~ ~ ~ L ~ U ~ ~ A ~ ~ ~ L L ~ W ~ ~ ~ ~ ~ M B ~ ~ ~ ~ ~ ~ ~ ~ ~ M B M ~ ~ ~ ~ I L ~ ~  

4 d  r4 diu$u " s ~ a u ~ u u u w ~ d t n u n ~ m u ~ a i u ~ a ~ u o ~ ~ a r u ~ ~ n f q ~  W~nlds' la~riaulXj iu (Kane 



uaz Hartley, 1988) qinniowmaa~fdsiu mNotch3 EGF repeats 9-14 f i l ~ l ~ n ~ 1 6 i l ~ w "  

~ I T ~ M % ~ ? ~ ~ P ~ ~ I G ' ~ ~ M %  His-select Nickel Affinity U ?4ha f l31 l f i L~01~~ f i~ l f l d l d?$~  

mNotch3 EGF repeats 9-1 4 d ~ ' r q Y I % " a ~ d q z I i i ~  L ~ ~ M L L O M ~ ~ L ~ M ~ ' ~ ) M ~ ~ ~ ~ Z { N ~ ' M M \ ~ B I ~  

n i ~ M & q i n n i ? d ~ n g ~ f i ~ n ' ~ M \ ~ ~ $ 6 ? ~ f d ~ ~  mNotch3 EGF repeats 9-1 4 uh")Ih 
C 

~aa661u~~u io~~n 'u~aaarU~fau i  wuii luairmounioKmnoo~~~a~ftua5k~iuionKm 

nooa~auftuaAQiluaAim Indirect ELISA ~ & ~ i n f d o i u  rnNotch3 EGF repeats 9-14 d 
~~fluuou~~~upiirr~ud~n~~4;un'u~~~~~uZkd~uao~fdo$u His-tag h a  f t d i ~ ~ ~  

fiiuionKm~~h;anlRaudfi5i~LLauftua5luaiMioL<uilna~jniua&nio~aaumuL~a6ii 
C 

a " 24 
4 i ~ ~ i z F i a C d o ~ u  mNotch3 EGF repeats 9-14 M%~%?fld His-tag 69cu l u ~ i u ~ q u u q . ~  

~ ~ ~ ~ . J L L ~ u ~ Y ~ ~ ~ ? u L M  d m  Western blot L L ~ ~ L M R G A  Cell-ELISA ~ ~ ~ ~ i ~ ? i ~ f i ~ d n ~ ~ ~ l ~ i 9  

ni?olu~aarSLRJ 293T 6 ? U ~ ~ i f i z m  pcDNA-mNotch3 L d ~ ~ j U ~ ~ i i ? w ' f i f R a M d ~ w " ~ k 3 ~ ? n  

f i iui tnw~muau'lua~~afdf~u mNotch3 16 rwoizldoiu mNotch3 d~ i~ i%I~ f i~uk !kd?~ 
4 A .~m~doiu His-tag L L ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ? ~ ~ ~ ~ ~ ~ ? ~ U ~ ~ L W ~ ~ ~ ~ ~ U L ~ U U ~ ~ U ~ ~ ' ~ ~ ~ S ~ M M ~ ! ~ ~ ~  

~~amtoanao.rfdrltffu rnNotch3 qinaaA1aJ ~ ~ ~ T - P C D N A ~  (.qmn?uquau) fminwanio 

wmaa~wui i~nioaaaumuL~a6~F~d 1 ~ & l u l ~ a u a a u a u f t u ~ $ G i u ~ u  4 fnau Aa difi 
c Z d  ORRU 2lD5-E2. 2lD5-G6, 2lD5-F6 LLRz 4lD8-D6 I U T L U ~ N Z ~ ~ I ? M ~ P ~ U ~ ? U L ' I I ~ ~ A ~ ~ W  2 kk6 

d a d  

f u ~ u f ~ a u a a ~ ~ a u f t u a  ~vz~ iawmf laun? iu i i  b w i z a a ~ h ~ u ~ ~ a u a a ~ ~ a u f t u a m m a o ~ ~ u  
4 u 

LWa?d??lQ\rLqaaa~ 293T-rnNotch3 ~~~1h~ufnauoauauftuamoMfif~au 4lD8-D6 LLaz 

2lD5-F6 fi iui?~<Un'~?n~Lm~~d~?'11~4L91aa~ald" 293T-mNotch3 f9filulon1!11d1~ 

mo?~fiaYnIO~LfimJaanaa4 Notch3 IuL~A~?~ ~Ulif ldz$?w'f i fn~~ 2lD5-E2 La:: 2lD5-G6 ki 
d d  I , =  

~ ? i ~ ~ i ~ w i z F i ~ ~ a u ~ m a ~ i j ? ~ a i l ~ a a a ~ a ~  293T-mNotch3 1unls~maat~9~1MLMuiiLnn~n 

cell-ELISA t u i i n ~ i u p i i ~ ~ u n i o ~ ~ m o ~ q f i o u ~ L a ~ a d ~ n f i ~ i ~ L ~ a z L L f i m ~ a a n u u ~ ~ L a a ~  

kiuLwniini+.rgnriiui~oz4nfi~unioiitnmniotLfimqaanaa4 Notch3 l u ~ a a 6 ~ C m l i ~ l  
C 

o?ud;l~aa6uzG.am"?u 

~ ~ a m o ~ ~ f i a u l o f ~ l ~ d a a ~ f u l u l ~ a u a a ~ ~ a u i u a A  wuiiblJmauaauauiuoA difi 

f ~ a u  4/D8-D6 ~Laz 2lD5-E2 ihI9ihd IgG, ow'fil~au 2lD5-F6 LL~:  2lD5-G6 ~ l a ~ 9 l h d  
C d 

IgM ~~T~masdn imnf iau  western blot ~ ~ a z  Cell-ELISA 
d a d o  d 

LLouftuaff~u~m"b~LLaM~uamymu9u~qlLWlz~a heavy chain aa9 mouse IgG rtL~ukd?ud! 

auimlvojktuLLau~uo~yfiu~~aiqLiimd~~ui%iun'u mouse I ~ M  6iiIw"nirKmn~ot'lh 
d 9 f u f u ~ n a u a a u a u ~ u a ~ d ~ ~ a ~ ' ~ ~ ~ ~ d L f l u  lgM ftmui6?o uraw~ironqmauu?ro~lalalnd 



w do a d  
I ~ G  nu i l~ i lu ruu~ua~van~9i4n i~ f l~ i4"~u~~ama~] f lua4 ian1~~nnr : :~u6a0~~au ' i~9ubu 

$4 a A 

2 ~ i l u ~ i u ~ ~ u ~ n a ~ ~ u ~ u ~ r ~ ~ a m ~ ~ a u i u M " ~ m  ~ L ~ ~ n ~ ~ u i m u ~ n d ~ n i i (  70-75% 
* Y - .4 2.a 

" U o 4 8 u ~ l ~ l n f n ~ ~ ~ ~ M ' 4 ~ ; ~ n l ~ % . l 4 n l ~  (Abbas L a  Lichtman, 2005) 64ld'u~ld4luaqa~sc 

L ~ a n h ~ u ~ u a u a a u a u ~ u a ~ ~ f l ~ ~ a u  4DBID6 I ~ I ~ ~ P L ~ U " I I ~ ~ ~ L ~ D ~ ~ I ~ ~ ; ~ ~ C . ~ ~ Y I ~ L ~ ~ M  IgG, 

~ ~ a : : ~ ~ a i u f l i u i o o ~ u n i o ~ u n ' u ~ ~ a u ~ m o ~ d ~ a ~ ~ ~ ~ . d a a ~ a ~ ~ ~ n i ~ ~ ~ ~ l i l ~ a a n ~ ' i u ~ a ~  Notch3 

~6aiodir~irwi:: ~4Wiuirn~i~'~$~nwnisLLf l l i l4aanaa4 Notch3 haatiairl i lsi i.rl l6 &a:: 

~ 1 4 ~ l ~ d d t ~ q n ~ f l ~ n 1 9 ~ n ~ f ~ A ~ : : ~ 4 ~ ~ ~ ~ 1 ~ ~ ~ ' i l ~ d  



Y ' Q Q ~  q ~ h i u .  2548. bmuz&Iur]szmdna. i iCnu in io?a in is  ua i ina iCuywr i  

[online]. LLVrrd3dul: http://www.uniserv.buu.ac.th/forum2~ic.asp?TOPlC ID 

=1172r25 %!ldl~ld 25521. 
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.9 9 

locimum sanpum Lin.) l m u I 6 ~ ~ m ' ~ l s a ~ ~ u - 2  L f l ~ ~ 9 1 ~ ~ ~ ~ 1 0 1 ; i 1 4 7 ~ ~ 5 1 3 ~ ~ ~ ~  
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d A' 
1. ai~isbau4~"II"aauria-Bertani (LB broth) 

~7dCmu (tryptone) 10 n5u 

w ~ ~ h q i n % 6  (yeast extract ) 5.0 n5u 

h ~ ~ ~ u a ~ r n ~ a ~ o r n '  (NaCI) 10.0 n5u 

2' 3 
2. alMlsLao4L"II"aaL~Q Luria-Bertani Agar (LB Agar) 

sd d " A' ~ w ~ ~ u o i a i s m " a ~ ~ s ~ ~ u ~ n ' u ~ i a i ~ ~ ~ u ~ ~ " ~ ~ ~ ~ ~ a ~  LB ~ i u +  (Bacto agar) 15 nkrsia 
d 4" A ' $  

aiaioLau4na 1 Zjms q i n ~ ? u i i ~ ~ ~ d i n a ~ ~ ~ ~ l d ~ ~ Z  121 o4~naaGoa ~ ? i u K u ~ a  15 
w 

dourn'Aamisi;l$'~ ~ f l u ~ a a i  15 MI! 

2' A' ,dd 
3. ~ I M I ~ L ~ ~ ~ L V ~ U ~ ~ ~ N U I L L ~ U ~ ~ ~ ~ M  (LBA Agar) 

d A' r o  d 
~m'ouuainio~aatraada (LB agar) ~ I ~ M & ~ I ~ ~ I W & ~ ~ ~ ~ M ~ " ? ~ Q ~ ~ W L ~ M M  

qm~qZ 55 o tn iaa~ i i ua  ~iuuauGlaZju Ifi~~~iu~~u~uirqmM"iu~viin'u 50 rUC~onFu 

Aa5aZjZj ws 



2 2 m d . 4  
4. aivl is~aut~aou~twuuiuou$~a?u~~a=:naa~btu~d~~aa (LBAC agar) 

2 2 * a  d 
~ m ~ u u a i a i s u u t r a s ~ ~  (LB agar) niurt~jqinrii~dt%tiidaudqB;I~~wLuuM 

qmvlqri 55 a t ~ i n a d u n  L ~ U L L ~ U G P ~ ~ U  lIJ;~?i~~%u%uqmw"i~l~viin'~ 50 rUfnonk 

B/O%IB?~~? L L ~ L A ~ ~ L L ~ ~ L ~ ~ P ~ ~ ~ ' L ~ " ~ A ~ ~ U L % U ~ ~ ~ ~ M " ~ ~ L ~ ~ U  34 b J f ~ l f l k B / ~ a ~ % ~ ~ ?  

5. oiVl?L<utLaa6 DMEM (Stock Reagent) 

Y Y Y 
riid?udsmounj~uma::aiu~uriidaomd~::~fluimo 750 iiaaZimo n l u l f i ~ f l u ~ u o  

L ~ ~ ~ ~ L L ~ E ~ ? U ~ ~ A ~ I U L ~ ~ M ~ ~ F I L Y ~ ~  IS;~;P;I~P=:UIN 6.9-7.4 q in~uds"uf lu imsl%6 1 
2 

Bwo i ~ l ~ d o i n ~ ~ n n o l m u n s o t c i i u w ' ~ n ~ a t ' ~ ~ u i m  0.22 luCnr~umo a t lua~maia is$c  
Y * a  rrl 

Laa6idaamLaaaqma:: 100 iiaBBmr OmeJiuarwirwioi9Rir mh1ugeu~qruan i j  4 

6 BiViTL<fltLatp6 DMEM i~ Fetal bovine serum A?IUL%U%U 10% 

aiaior<utraad DMEM (stock reagent) 100.0 GaBSws 
4" vsu (Inactivated fetal bovine serum) 10.0 ~ ~ B B F ~ T  

Streptomycin (500 pg/ml) 10.0 '~I'Ao~~IT 

Pennicillin G (I o6 u / ~ I )  50.0 'k-ICnoBms 

HEPES 1.0 ih~ht? 

Sodium pyruvate 1.0 ~~~~~T 

7. a i v l i s ~ < u t ~ a a d  RPMI High glucose (RPMI+L-glutamine) d~ Fetal bovine serum 

n~iu~%u%u 10% 

Y 

lo iv l is~Zuq~an6 RPMl High glucose 100.0 ~aB3ms 
4" 

' d t ~  (Inactivated fetal bovine serum) 10.0 C a B h s  



Streptomycin (500 pglml) 

Pennicillin G (1 o6 Ulml) 

HEPES 

Sodium pyruvate 

'alvlItL<~tLaah-' RPMI High glucose 100.0 ~ ~ 5 5 ~ ~  

HAT 1 OOX 1.0 iX%bs 

9. Q l M l ~ b < € i t L 7 I ~ d  HT 

C 

elvllsL&tLaa6 RPMl High glucose 100.0 ! h G m s  

HT I oox 1.0 Sa55ns 

w 

I 0. nis~n?uuuGiuiu.du4t~aan' 

C 

e i v l i s ~ & ~ ~ l a d ' D M E M  vlya RPMl High glucose 9.0 ~ ~ Z ~ P ' I S  

Dimethyl sulfoxide (DMSO) 1.0 Za35mo 



no$ r n~nunpseiLvbo p nirnmb 

mnyic2nklLnuooLnom ungsaiLucn oz- ~bnmbu bcpulquosnnfi\~~u; P " P P 

nyi nsuq SP.O r~yzu~na p!~i~g~osuubn~pn~s::ss~u~osunu~ngiu~bu~sp 
5 

nl~~suggsg r Lnnp M@ JIL n~n,~iln~cu (3 u!II!~!u~~) b ngsenn~i 6 0)- 
n 



2. W I ~ L A ~ ~ I V ? ~ W ~ ~ L L U ~ W ~ I ~ ~ ~ ~ & ~ U  Plasmid minipreparation 

- WITazaIU 4% Sodium dodecyl sulfate (SDS 4%) 

Sodium dodecyl sulfate 4 n ~ u i r ~ z a i ~ 1 1 - 4 6 ~ a a m ~ ~ z ~ ~ u i w ~  80 ijirR55Vl0 

& a a z a i u r r u m u ~ a ~ ~ u ~ i ~ a i u ~ ~ ~ n o m - L u ~ L ~  7.2 L ~ i u $ i ~ ~ a a m ~ ~ t ~ ~ R m  100 

5a55ws 

nglm 50.0 Ca5haiQ 

Wl9azalU Tris-HCI GLaW 8.0 25.0 5@5hfi1$ 

fl19flzalU EDTA GLaW 8.0 10.0 585ha1$ 

wauaio~~riu~l6c$in'u~~~~eZuf idaamdozf LEU wo i ooo Za55.o r i i ~ d . r r i i b  

$gnrrr?C 121 aaniraaIiiuW ~ a i u ~ u b a  15 dau&iawimq%a eilu~aai 15 1-41; 

- Wisazaiu RNase A (1 i h5nk ia~@55F I? )  

RNase A 10 i ja8n~uazaiu1u$idammdoz~daamdm~6~~"~~uiw 1 

~jas8m~~,"udgnrrr~ij -20 a~ninaciian 



3. ~ m a h w a i ~ ~ m f i a J l I M ~ a u  QlAprep Spin Miniprep kit (Qiagen) dXmQzl&?u 

Buffer P1 

Buffer P2 

Buffer N3 

Buffer P3 

Buffer PE 

Buffer EB 

RNase A 

Collection tube 

QlAprep Spin Column 

Y 

h a ~ l ~ ~ m p l ~ m w ~ l a c ~ R $ i l L ~ ~ n ' I w " ~ ? ~  RNase A f i ~ i m ~  20 i j a85m~lu  

Buffer P I  ~ ~ a z ~ f % ~ a " i q ~ ~ ~ i j  4 19FllL7mLii~a ~ a z ~ R u ~ a n i u ~ a ~ ~ i m  24 2 1 8 8 ~ 1 ~  

lu Buffer PE 



fi7TWzalEI MOPS (0.5 M, PH 6.8) 10.0 %G5m3 

R ~ C I  0.6 n5u 

CaCI2.2H2O 5.5 n K  

ns~.nosan 75.0 jia55pls 

Trisrna base 242.0 6% 

nsnozGn 57.1 n5u 

aisa:niu EDTA (0.5 M, PH 8.0) 100.0 iia55ns 

a ~ n i l s a  (Agarose) 1.0 n5a.l 

aisazaiufid LdQ? 1 XTAE 100.0 ih55ms 



6. RltRzaIU isopropyl thio-P-D-galactoside (IPTG) R?IUL$N$U 100 h 8 h 1 /  

ktwc IPTG 0.12 n?u 1u6idaamdsrqdaondafiuim~ 5 ca88mo ~ d o a z a l u  
3 aumu&?noatdiuMinoatdi~"da u~t lndrraanluko3?6 u a z ~ i i u i  -20 atcnraa Aaa 

Trizma base (C,H,, NO,) 90.855 n% 

Y 

azalu Trizma base ~ u i i d a a m d ~ z ~ f i u i m 9  400 5a88m9 d S Y Y P i i ~ ~ i u ~ f l u n o ~ ~ -  
Y 

LUR  flu 8.8 h a  1 N HCI rr?a 1 N NaOH t iu i idaand9zq~~[ l~n~~f iu imt  500 ija88mr 
3 A  

~ i ~ ~ t d i r " d a n q m v I ~ ~  121 aan ina$u~ ~ ? i u K u l a  15 d a u ~ i ~ i a m i n t 2 ?  L~~UL?RI 15 

MI; 

Trisma base (C,H,, NO,) 12.114 n?u 

Y 

azaiu Trisma base ~ u ~ i d a a m d s z q  80 jia88mt d ? u d i ~ a i u ~ f l u n s m - ~ ~ f i   flu 6.8 
Y A  

&?a 1 N HCl 1 N NaOH d?ufiuimtlfinlu 100 jia88mt u a z ~ i ~ d t d i ~ a a n q m a ~ ~  

121 a c n i ~ a a ~ i i u ~  ~ a i u K u l a  15 d ~ u 6 i a m i 0 i t d  L~~ULIRI 15 ui; 

9. R l0@z@lU 10% SDS 

Y Y  
Sodium dodecyl sulfate ~IM?M 5 n?N a z a l a ~ ~ ~ l d a a m d 9 z q d ~ ~ ~ 1 L " d ~  40 h88mt  

dsYYPiimai~~flunsrn-~~~~flu 7.2 &WI N HCI a% 1 N NaOH u&ad?uGuimmumm 50 

za55m9 

Y Y  d 
Ammonium persulfate 0.5 n?u azaiu lu i idaa~dtzqdaam~'~~a 5 Cfl88m~ ( L ~ ~ Y M  

qmrr~$~ 4 a t n i ~ q a d u a )  



11. aisazaiu 5X running buffer 

Trisma base 

Glycine 

SDS 5.0 n?u 

12. aisnzaiu 2X laemmli buffer 

10% SDS 4.0 Ca88ns 

Glycerol 87% 2.29 Ca88ms 

1 .O M Tris pH 6.8 1.0 Ca58w~ 
Y 

iidaandsz? 2.71 Ct3Z8ws 

Bromphenol blue 0.001 n?u 

wauait~qaum~razii~Ln"ul?"~ 4 acniraaliiaa riouiiuil4'wnu 2- 

mercaptoethanol h 1  M DTT l l d ~ w t i k d ? ~  900 hfRt8fl~Fi'il 100 l u f ~ ~ 8 ~ m a t  2- 

mercaptoethanol rt%l M DTT 

13. ~10aznlU Dithiothreitol ( DTT ) R ? I U L % ~ % ~  1 hfil; 

DTT 3.09 n?uazalulU Sodium acetate B?IuL$u$~ 0.01 M pH 5.2 f i u l n r  40 

Ca88wo nwtciiuG?nooa (filter disc) auim 0.22 h ~ m u  r r~ tZkdaaanhkt~~~~rd~rn"~1a"d 

qmrtqD -20 atniraaliioa 



14. Coomassie blue staining 

Coomassie brilliant blue R250 2 n 5 ~  

LQMIMQfl 400 ~ % W S  

nonazjin 100 ija55no 

crauaio~~vun~%iX~sn'uLLazd~uGuiwo6~~dinku~unou i ,000 ijaFi5wo $I'M 

nwqdiunozniwnmq (washman) ~ a z ~ f i u ~ n w i 1 6 $ ~ ~ v j ~ w " a ~  

15. Destaining solution 

Methanol 

nsmoz$$n 

16. fiIraza10 Transfer buffer 

Glycine 2.9 n?u 

Trisma base 

SDS 

17. fiioazaiu 1 OX phosphate buffer saline ( PBS ) 



Y Y 

azaiuais~~~umlubidnamdsz~fiuins 800 ZaS5ws d ? u f i i ~ ~ i u ~ f l u n s ~ - ~ u a  
3 A du 7.4 6x1 1 N HCI I N NaOH d ? u G u i n m u ~ r u  1,000 ija55worii1d&di~~an 

Y 

q m ~ @  121 otn i~aa~qea  ~ ~ i u K u i a  i 5 d o u M o n i t u G ~  ~flur?ai 15 uiCiriaul%riiui 
Y 

~?aqi4h~bidaamdrz~~ps"~aiu~%u%u~flu IX 

18. ti7Tazaifl 1 OX phosphate buffer saline Tween20 ( PBST ) 

9 

1 X phosphate buffer 1.0 aws 

Tween20 0.5 i?aSSrns 

19. @ I T ~ z a I U  Blocking solution ( PBST in 3% skimmilk ) 

PBST 

Skimmilk 

20. aisazaiu%ua~mmt!iv~?~ Western blot 

aITaZfiIU A 

100 mM Tris pH 8.5 (4") 2.5 ?ia%ns 

Coumaric acid (-20") 11 bf~s5ms  

Luminol (-20 ") 25 I ~ F ~ s 5 w s  

WlsazalU B 

100 mM Tris pH 8.5 (4") 2.5 CiaFi$ms 

30% H,O, 1.5 bCnsSno 

~ a u a i s a z a i ~  A ~ ~ a z  B ~ p s " ~ % i ~ r i o u b i ~ ~ ~ % ~ f l u % u ~ ~ m m ~ i ~ ? u ~ n ~ ~ ~  

Western blot 



Developer 1 dm: :I 4 d lu  

Fixer I dm: ;I 4 d?u 

22. 2.5 M imidazole 

lmidazole 0.851 n ? ~  

~m?u~ f i i t a~a iu  irnidazole 1~~idaa~1dt: :~dao~1~~a~uirnt 5 caasmt nmqdiu 

ri?nwq ( filter disc ) auim 0.22 k ~ w u  u l i ~ ~ ~ a o m I u ~ ~ o ~ 1 ~ 1 ; j ~ ~ ~ ~ ~ n " ' ~ I ? " d ~ t l d ~ ~ ~  -4 a tn l  

~.aaSufi 

23. l~iiu?qnd~doium"~~  is-selectTM Nickel Affinity Gel ( Sigma ) 

Equilibration urn:: Wash buffer (50 mM sodium phosphate, pH 8.0, 0.3 M 

sodium chloride La:: 20 mM imidazole) 

Elution buffer (50 mM sodium phosphate, pH 8.0, 0.3 M sodium chloride 

LLaZ 250 mM imidazole) 

25. fiisazaiu RIPA Buffer i i ~ 5 u f i n ' m P d s ~ u a a n ~ i n ~ . a n ~ a ~  

0.5 M Tris-HCI (pH 8.0) 

1 M NaCl 



NP-40 (1 00%) 100 hlmsZms 

5% Sodium deoxycholate 1 GGGns 

10% Sodium dodecyl sulfate 100 ~ u f n s h s  

26. aisazaiu 100X HT ( Stock solution ) 

f ' 
Hypoxanthine 0.1 361 n k  ~ ~ ~ 7 ~ 6 a f I ~ i n 6 d  20 Zazzms 

Y I  

Thymidin 0.0388 nQu azaii?~l&ai?~lGink3YM 20 iia%ims 

27. fll'X4za70 100X HA ( Stock solution ) 

Y I  
9 99 

Hypoxanthine 0.1361 n% ~ t ~ i ~ 6 a i ? L l ~ i n ~ ~  20 uaaams 
t" 

Aminopterin 0.001 8 nQu ~ ~ ~ 1 0 6 9 ~ ~ 7 n 6 ~  20 %lZ%l2 

28. f l I T ~ ~ ~ 1 0 5 0 %  PEG 

waunisaraiu PEG fiuimo 5 iia%ims a t~u~7n~ud~~~1doda ' i lmd~z~~u ims  5 

iiaZEms GiIdnsaa&aufiansa;lauim 0.22 ' lul~swms ~~6tYdvaamIulno3a.jctaamaz I 

ZA%GIT ~ I , A z L ~ ' ' U I ~ ~ ~ ~ # ~ ~  -20 o t n 7 ~ a ~ r d u ~  



29. 0.1 M Sodium acetate pH 4.0 

30. Substrate TMB 67v?uwmflau6a~bwR%R ELlSA 

3,3',5.5'-Tetramethyl-benzidine (TMB) 0.1 %Gfl?u 

DMSO 100 ~ J C A ~ Z W ~  

0.1 M Sodium acetate pH 4.0 9.9 ih%ims 

30% H20, 3.33 Iufnoik-to 

Y v 

azaiuw.1 TMB l u [ r a a ~ ? a ~ ~ ~ f ~ & ~ u b l  %uaLwm TMB nann~ouamyn~k  

31. Substrate OPD 

0-phenylenediamine 0.04 n?u 

0.1 5 M Phosphate citrate buffer 100 ih55mo 

30% H,O, 0.04 5a55ws 

32. 1 M H,SO, ( Stopping reagent ) 



1. L?nLw& ~ET-I 5b (Novagen) 

2. LanLm'ilq ~ C D N A ~  (Invitrogen) 



pcDNA-Notch3 ( Q I ~  Dr U.Lendahl, Karolinska Institute, Sweden) 

LOCUS NM-008716 7943bp mRNA linear 

DEFINITION Mus musculus Notch gene homolog 3 (Drosophila) (Notch3), 

1 cgtgcccgga gccctgggaa agagggagga gggaggaggg agggtcgtgg ccggccgcca 
61 tggggctggg ggcccggggc cgccgccgcc gtcgtcgcct gatggccttg ccaccgccac 

121 caccgcccat gcgggcgctg cccctgctgc tgctgctagc ggggctgggg gctgcagcac 
181 ccccttgtct ggatggaagc ccatgtgcaa atggaggtcg gtgcacccac cagcagccct 
241 ccctggaggc tgcttgcctg tgcctgccag gctgggtggg tgagcggtgc cagctggaag 
301 acccttgcca ctcaggccct tgtgctggcc gaggcgtttg ccagagttca gtggtggcgg 
361 gcaccgcccg attctcctgt cgttgtctcc gtggcttcca aggcccagac tgctcccagc 
421 cagacccctg cgtcagcagg ccctgtgttc atggtgcccc ctgctcagtg gggccggatg 
481 gccgatttgc ctgtgcctgc ccacctggct accagggtca aagctgccaa agtgacatag 
541 atgagtgccg atctggtaca acttgccgtc atggtggtac ctgtctcaat acacctggat 
601 ccttccgctg ccagtgtcct cttggttata cagggctgct gtgtgagaac cccgtagtgc 
661 cctgtgcccc ttccccgtgt cgtaatggtg gcacctgtag gcagagcagt gatgtcacat 
721 atgactgtgc ttgccttcct ggcttcgagg gccagaactg tgaagtcaac gtggatgact 
781 gtcctggaca tcggtgtctc aatgggggaa cgtgtgtaga cggtgtcaat acttacaact 
841 gccagtgccc tccggagtgg acaggccagt tctgtacaga agatgtggat gagtgtcagc 
901 tgcagcccaa tgcctgccac aatgggggta cctgcttcaa cctactgggt ggccacagct 
961 gtgtatgtgt caatggctgg acgggtgaga gctgcagtca gaatatcgat gactgtgcta 

1021 cagccgtgtg tttccatggg gccacctgcc atgaccgtgt ggcctctttc tactgtgcct 
1081 gccctatggg gaagacaggc ctcttgtgtc atctggatga tgcatgtgtc agcaacccct 
1141 gccatgagga tgctatctgt gacacaaacc ctgtgagtgg ccgggccatc tgcacctgcc 
1201 cacctggctt cactggaggg gcatgtgacc aggatgtgga tgagtgctcg attggtgcca 



1 2 6 1  acccctgtga acatttgggt 
1 3 2 1  gccgtggcta tactggacct 
1 3 8 1  gccgcaacca ggccacgtgt 
1 4 4 1  gcttcacagg gacctactgt 
1 5 0 1  atggtggtgt ctgcaaggac 
1 5 6 1  gtgggtccat gtgtcagctg 
1 6 2 1  ccaagtgtgt ggaccagcct 
1 6 8 1  ctttgtgtga gcgaaacgtg 
1 7 4 1  tcgatggcat tgctagcttc 
1 8 0 1  agagccaggt ggatgagtgc 
1 8 6 1  tggtggacaa gtacctctgc 
1 9 2 1  acattgatga ctgtgccagt 
1 9 8 1  gttatgactg tgtctgtcag 
2 0 4 1  agtgtgcatc cagcccatgt 
2 1 0 1  actgcctctg tccacctggc 
2 1 6 1  cccacaagcc ctgtagtcat 
2 2 2 1  gtgagcccgg gtggagtggc 
2 2 8 1  cccagccctg ccaggctggt 
2 3 4 1  gtgcccctgg attccagggc 
2 4 0 1  gtgagcacgg aggccactgt 
2 4 6 1  caggctggca aggcccacga 
2 5 2 1  gcggccccca tggtacctgc 
2 5 8 1  gatacactgg ccccttctgt 
2 6 4 1  atggtggctc ctgccaggat 
2 7 0 1  ctggtcctcg ctgtgcccga 
2 7 6 1  cctgtactga tcacgtggcc 
2 8 2 1  actgtgagat tgacttgccg 
2 8 8 1  tggatggcgt gagctccttc 
2 9 4 1  aatacgaggc tgacccctgc 
3 0 0 1  cccacccagg atttgaatgc 
3 0 6 1  cagtggactg gtgcagccag 
3 1 2 1  cttactgcat ttgtccacct 
3 1 8 1  gcacggaggc cgcagcccag 
3 2 4 1  agtgcataga caagggccgc 
3 3 0 1  actgtgaaca cgaggtggat 
3 3 6 1  gtggttacat ggggggctat 
3 4 2 1  aggataatat agatgagtgt 
3 4 8 1  ttgtggcccg ctatctctgt 
3 5 4 1  atgaggacga ctgtgaccta 
3 6 0 1  gcacctgtgt ggacctggtg 
3 6 6 1  tgcactgtga ggcagacatc 
3 7 2 1  gggactgcct acaagatcca 
3 7 8 1  ggcctcgctg tcagattgct 
3 8 4 1  agtgccgtca cagcctaggc 
3 9 0 1  cattctgggg tctgcgttgt 
3 9 6 1  tgggtatccc atgccagcag 
4 0 2 1  ccgggccctc ctgccgggtt 
4 0 8 1  cctctgcccc ttgtctgcat 
4 1 4 1  gctgtgtgtg cgctccgggc 
4 2 0 1  aggtccccga ggagccacgg 
4 2 6 1  actgcgatcg tgagtgcaac 
4 3 2 1  acgtggacga cccctggagg 
4 3 8 1  gccggtgtga cccggcctgc 
4 4 4 1  ctggtggccg cgaccgcacc 
4 5 0 1  cagatggccg ttgtgaccag 
4 5 6 1  gtgccagcga ggtcccggcc 
4 6 2 1  ctcctgaaga gttgctgcgc 
4 6 8 1  gcacctcact gcgcttccgc 
4 7 4 1  ggccaagccc tggctctgaa 
4 8 0 1  ctgtggtgat gctggagatt 
4 8 6 1  gcttccctga tgcccagagt 
4 9 2 1  ttgatttccc atacccactt 
4 9 8 1  gcgtgccact gctgccactg 
5 0 4 1  tgggtgtcat ggttgccagg 
5 1 0 1  ttgcattaca caaggacata 
5 1 6 1  atgcactggg aatgaagaac 

cggtgtgtga 
cgctgtgaga 
cttgaccgaa 
gaggtggaca 
agagtcaatg 
gatgtggatg 
gacggctatg 
gatgactgct 
tcgtgtgctt 
cgcagccagc 
cgttgtcctc 
aacccctgta 
cctggattca 
9gagagggtg 
tccctgcctc 
ggagtctgcc 
cctcgctgta 
ggcacctgca 
catcagtgtg 
gagtctgacc 
tgccagcagg 
accaacctgc 
gatcaagaca 
ggcgtgggct 
gatgtggacg 
tccttcacct 
gactgcagcc 
agctgtctgt 
ttttcccggc 
acctgccggg 
gcaccctgtc 
ggatggagtg 
atgggggtga 
tcccactact 
ccctgcacgg 
gtgtgtgagt 
gcttcccagc 
tcctgtcccc 
ggcccatcct 
ggtggcttcc 
aatgagtgtc 
ggtgggcatt 
ctgtccccct 
cgtggaggtg 
gagcgggtgg 
acagcccgtg 
tctagggcgt 
gggggctcat 
tggggcggcc 
tgcccgcgag 
accccaggct 
cagtgtgagg 
agctctccag 
tgcaaccctg 
ggctgcaaca 
cttttggccc 
tccagtgccg 
ttggacgcac 
tcccgggtcc 
gacaaccggc 
gctgctgact 
cgggatgtgc 
ctggtggcag 
cgaaagcgag 
gctgctggcc 
atggccaagg 

atacacaggg ctcattcttg tgccaatgtg 
ctgatgtcaa tgagtgtctc tccgggccct 
ttggccagtt tacttgcatc tgcatggcag 
tcgacgaatg tcagagcagc ccatgtgtca 
gcttcagctg cacctgccca tcaggattca 
agtgtgcaag cactccctgc cggaatggtg 
agtgtcgctg tgcagagggc tttgagggca 
ctccggatcc ctgccaccac gggcgctgtg 
gtgccccagg ctatacgggc atacgctgtg 
cctgtcgata tgggggcaaa tgtctagact 
ccggaaccac aggtgtgaac tgtgaagtca 
cctttggagt ttgccgtgat ggcatcaacc 
cagggcccct ctgcaacgtg gagatcaatg 
gctcctgtgt ggatggggaa aatggcttcc 
cactttgcct acctgcgaac catccctgtg 
atgatgcacc aggcgggttc cgctgtgttt 
gccagagcct ggctccagat gcctgtgagt 
ccagtgatgg aataggcttt cgctgcacct 
aggtgctgtc cccctgtact ccaagcctct 
ctgaccggct gactgtctgt tcctgtcccc 
atgtggatga atgtgccggt gcctcaccct 
cagggaattt caggtgcatc tgccacaggg 
ttgacgactg tgaccccaac ccgtgcctcc 
ccttttcctg ttcttgcctc gacggctttg 
aatgtctgag cagcccctgt ggccctggca 
gtgcctgtcc acctggttat ggaggcttcc 
ccagttcctg cttcaatgga gggacctgtg 
gtcgccccgg ctacacaggc acacactgcc 
cctgtctgca cgggggcatc tgcaacccca 
agggcttcac tgggagtcag tgtcagaacc 
agaatggggg tcgctgtgtc cagactgggg 
gccgcctgtg cgacatacaa agcctgccct 
ggttggagca gctgtgtcag gaaggtggaa 
gtgtgtgtcc agagggccgt acgggtagtc 
cccagccttg ccagcacggg ggcacttgcc 
gtccagctgg ctatgctggt gacagttgtg 
cctgccagaa cggaggctcc tgtatcgatc 
ctggcacact gggagttctc tgtgagatca 
tggactcagg cgttcagtgc ctacacaatg 
gctgtaactg tcccccagga tacacaggtc 
gcccgggtgc ctgccatgca gcgcatactc 
tccgctgcgt ctgccatcct ggcttcacag 
gtgagtccca gccatgtcag catggaggcc 
ggctgacctt cacctgtcac tgtgtcccgc 
cacgctcttg ccgagagctg cagtgcccag 
gaccacgctg cgcttgtcct ccggggctgt 
caccctcagg agctactaac gccagctgcg 
gcctacctgt acagagtgtc cctttcttcc 
cgcgttgtga gaccccttcc gcagcccctg 
cggcttgcca ggccaagcga ggggaccaga 
gtggctggga tggcggtgac tgctcactga 
cactgcagtg ctggcgtctc ttcaacaaca 
cctgcctcta tgacaacttt gactgctact 
tttatgagaa gtactgcgcc gaccactttg 
ctgaggaatg cggctgggat gggctggact 
gaggggttct ggtcctcaca gttcttctgc 
actttctgca gcgactcagc gctattctgc 
gtggccaggc catggtcttc ccctatcacc 
gtcgtgagct gggtcctgag gtgatcggct 
tctgtctgca gtcagctgag aatgaccact 
acctgggagc cttgtcagca gtggagcgac 
gaggagagcc gctggaggcc ccagagcaga 
gggctgtctt tctactcatc atcttcatcc 
aacacagcac cctctggttc cctgagggtt 
acaagggccg gagggagcct gtgggacaag 
gtgagagtct gatgggggag gtggtcacag 



acttgaatga ctcagaatgt 
gtgcagagga gcctgaggac 
tccgtgtggc accagccaca 
tggatgtcaa cgtccgaggg 
ggggagccct ggagccgatg 
ttatctcaga tctgatctgt 
agaccgccct gcatttggct 
atgctggggc ggacaccaac 
tgacagctga tgcccagggt 
atgcccgaat ggcagatggc 
gcatggtgga agagctcatc 
aatctgcctt acactgggct 
aaaatggagc caacaaggac 
ctcgggaggg cagctatgag 
tcacagatca cttggacagg 
ttgtgcggtt gctggaccag 
ggccattgct ctgcccacca 
ccaagaagag caggaggcca 
ggggcaagaa gctgacacta 
caccggtgga ctctctggac 
gcttcccctt ggagggcccc 
gcgcaagtag ggcgggtcct 
gtctgctcaa tcctgtagct 
cagggccctc attcctgctg 
cagtttctcc ccaagagcgg 
atcctgcagc aggaacccgc 
agcatcctta tttgaccccg 
catccctctc agactggtct 
cctctggagc cctgcctgct 
agactcagct gggaccccaa 
ttggatttga ggggtgctga 
tcttactctc atccctttct 
gaccaagttg gtcaccagcc 
gacct tccac caccttggcc 
cctcaacttc ctcccccccc 
gttattattt ttttcttttt 
tattattatt attttttaca 
ttcctccagc gcccccgtgg 
gtactgagta cacagatatg 
ccaagtagcc agccttgggc 
tcccctcccc attccccttc 
gggaaagggg tcttgtctgc 
caccttttag ggcctggggt 
acttctaatt gtaaatacag 
cttggctcag cctgcctaat 
cacagtcctt tgtagctgaa 

ccagaggcca 
tgtcgccagt 
gcgctgactc 
cctgatggct 
ccagctgagg 
caaggggccc 
gcccgctatg 
gcccaggatc 
gtcttccaga 
tctactgcac 
gccagccatg 
gcagctgtga 
atgcaggaca 
gctgccaagc 
ctgccccggg 
cccagtggac 
ggggccttcc 
cctggcaaga 
gcctgtccag 
tcaccacggc 
tatgccacca 
ctggggcgcc 
gttcccctcg 
cccctggctc 
cccccaccct 
agtagcccca 
tctcctgagt 
gactcaacac 
cagccacacc 
ccagaagtta 
agtgacactc 
ctctgtccca 
cagaccccca 
ccctaaggga 
tctttctgct 
tacattttgt 
aaatatatat 
ggctgagtct 
actagggctc 
acaccctccc 
ctcacttcac 
tcaaagcctc 
gggggggcac 
ggcagaaggt 
agaaatgttt 
ttc 

agagactgaa ggtagaggag ccgggcatgg 
ggacccaaca ccacctggtt gctgctgata 
ctcctcaggg agatgcagat gcagacggag 
tcaccccact tatgctggcc tccttctgtg 
aggatgaggc ggatgacaca tcagccagca 
agctcggggc acggactgac cgcactggcg 
ctagagcgga tgcagccaag cgtctcctgg 
attcgggccg cacccccctg cacaccgcag 
ttctcatcag gaaccgctcc actgacctgg 
tgatcctggc agcccgcctg gcagtggagg 
ccgatgtcaa tgcagtggat gagcttggga 
acaacgtgga ggctaccttg gctctgctga 
gcaaggaaga gacgccgctg ttcttggccg 
tgctgctgga tcatctcgcc aaccgggaga 
acgtggccca ggagcggctg caccaggaca 
ctcgaagtcc ctctggtccc catggcttag 
ttcctggcct caaagcggtg cagtctggga 
ccgggctggg gccacaggga actcgtggtc 
gacctctggc agacagctct gtcacactgt 
ctttcagtgg gccccctgct tcccctggag 
cggccaccgc ggtgtccttg gcacagctag 
agcctcctgg gggctgtgtg ctcagctttg 
actgggccag gctgcctcca cctgcccctc 
cgggacccca gttgctcaac ccaggagccc 
acctggctgc 
ccaaggcccg 
ccccagagca 
ctagcccagc 
ccatatctgt 
cccccaagag 
ctctatgact 
gccttcctgc 
gtcttccttt 
tctgggacct 
tctcattgtc 
atagagacaa 
atggagttgc 
gt99gcccgt 
cacgtactga 
ctggggtcag 
tgcattccag 
aactccaggc 
gtcaggggag 
gggagtggct 
ttaggctgtt 

tccaggacat ggagaggaat 
cttcctgcgg gttcccagcg 
ctgggccagc ccatcccccc 
aactgctacc aatgccacag 
tccctccctc cctcagtccc 
gcaggtgatg gcctaagttc 
tctttcttcc tcctttttaa 
acctctctgt cttgtagtgt 
atttataatg ggtaggggct 
ccttttgatc cctctccctg 
tcacactctg acaagagtga 
attcatttaa acaaacttat 
tcccttcccc ccgctgcaaa 
ttggccaatc cggactctgt 
gtatgtggcc ctcgtatgta 
gggacatttg ggagcctcct 
ataagacgtg tagactcact 
tcacctccca gagcctggct 
atgtattttg tatgcattcc 
ctccctcttc ctgttgttct 
tttgtaatat ggcacctggt 



5. d1Kuiia~i4l~vlboqEiu mNotch3 ~ L ~ D U Q ~ Q C ~ L ~ ~ L G ~ Q ?  p ~ ~ - l  5b n i t h u f d o h  
d ~Gio?L~auRraa?~ LuLGiaf ~~nnloLaousia$u~u rnNotch3 r i u ~ ? n ~ G i o ? ~ 0 i ~ t i d m  

1:3(lst  - BASE p~~-rn~otch3-1) 

cccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaacc 
P K W R A R S S P S V M S A I - A P A T  
gcacctgtggcgccggtgatgccggccacgatgcgtccggcgtagaggatcgagatctcg 
A P V A P V M P A T M R P A - R I E I S  
atcccgcgaaattaatacgactcactataggggaattgtgagcggataacaattcccctc 
I P R N - Y D S L - G N C E R I T I P L  

Start codon + 
tagaaataattttgtttaactttaagaaggagatataccatgggcagcagccatcatcat 
- K - F C L T L R R R Y T M G S S H H H  

v 

Ndel Suiu rnNotp3 
catcatcacagcagcggcctggtgccgcgcggcagccatatgccctgccatgaggatgct 
H H H S S G L V P R G S H M P C H E D A  

atctgtgacacaaaccctgtgagtggccgggg~catctgcacctgcccacctggcttcact 
I C D T N P V S G R A I C T C P P G F T  

ggaggggcatgtgaccaggatgtggatgagtgctcgattggtgccaacccctqtgaacat 
G G A C D Q D V D E C S I G A N P C E H  
ttgggtcggtgtgtgaatacacagggctcattcttgtgccaatgtggccgtggctatact 
L G R C V N T Q G S F L C Q C G R G Y T  

ggacctcgctgtgagactgatgtcaatgagtgtgtctctccg~gccctgccgcaaccaggcc 
G P R C E T D V N E C L S G P C R N Q A  
acgtgtcttgaccgaattggc~agtttacttgcatctgcatggcaggcttcacagggacc 
T C L D R I G Q F T C I C M A G F T G T  

tactgtgaggtggacatcgacgaatgtcagagcagcccatgtgtcaatggtggtgtctgc 
Y C E V D I D E C Q S S P C V N G G V C  

aaggacagagtcaatggcttcagctg~acctg~~~at~aggattcagtgggtccatgtgt 
K D R V N G F S C T C P S G F S G S M C  

cagctggatgtggatgagtgtg~aagcactccctgccggaatggtgccaagtgtgtggac 
Q L D V D E C A S T P C R N G A K C V D  
cagcctgacggctatgagtgtcgctgtgcagagggctttgagggcactttgtqtgagcga 
Q P D G Y E C R C A E G F E G T L C E R  

Barn HI PET-1 5b vector - b 
aacgtggatgactqctctccggatccggctgctaacaagcccgaaaagaagcta~gnnt 
N V D D C S P D P A A N K P E K K L X X  



MGSSHHHHHHSSGLVPRGSHMSCHEDAICDTNWSGRAICTCPPGFTGGACDQDVDE 
CSIGANPCEHLGRCVNTQGSELCQCGRGYTGPRCETDVNECLSGPCN(ZATCLDR1G 
QFTCICMAGF!I'GTYCEVDIDECQSSPCVNGGVCKDRVNGFSCTCPSGFSGPMCQLDV 
D E C A S T P C R N G A K C V D Q P D G Y E C R C A E G F E G T L C E R N V  
AATAEQ u 

Number of amino acids: 234 

Molecular weight: 24696.3 Da 

Theoretical pl: 4.78 

km-r-lula: ClO,H,,3N311O35,S, 

Total number of atoms: 3263 ( a f l f l k U ~ ~ n u g l ¶ d h o y ~  EXPASY) 

6. d i P i Y i i l ~ ~ & m R h a s i j I I u  rnNotch3 & & a U h h L a n L t d  PET-15b m i s h i u ~ d ~ h  

cslah~n:~ma5~~u~Iiila~~inn~sL~ausia~uijIIu rnNotch3 < ~ c ? n ~ m a ~ d ~ l . ~ i d a u  

1 :5(lst - BASE PET-m~otch3-2) 

Start codon 

+ 
nnggnncattccctctagaaataattttgtttaactttaagaaggagatataccatgggc 
X X H S L - K - F C L T L R R R Y T M G  

Ndel 
----+ 

agcagcca tca tca tca tca tcacagcagcggcc tgg tgccgcgcggcagcca ta tgccc  
S S H H H H H H S S G L V P R G S H M P  

tgccatgaggatgctatctgtgacacaaaccctgtgagtggccgggccatctgcacctgc 
C H E D A I C D T N P V S G R A I C T C  

ccacctggcttcactggaggggcatgtgaceaggatgtggatgagtgctcgattggtgcc 
P P G F T G G A C D Q D V D E C S I G A  

a a c c c c t g t g a a c a t t t g g g t c g g t g t g t g a a t a c a c a g g g ~ t c a t t ~ t t g t g ~ ~ a a t g t  
N P C E H L G R C V N T Q G S F L C Q C  

g g c c g t g g c t a t a c t g g a c c t c g c t g t g a g a c t g a t g t c a a t g a g t g t c t c t c c g g g c c c  
G R G Y T G P R C E T D V N E C L S G P  

tgccgcaaccaggccacgtgtcttgaccgaattggccagtttacttgcatctgcatggca 
C R N Q A T C L D R I G Q F T C I C M A  



ggcttcacagggacctactgtgaggtggacatcgacgaatgtcagagcagc~catgtgtc 
G F T G T Y C E V D I D E C Q S S P C V  

a a t g g t g g t g t c t g c a a g g a c a g a g t c a a t g g c t t c a g c t g c a c c t g c c c a t c a g g a t t c  
N G G V C K D R V N G F S C T C P S G F  

agtgggccca tg tg tcagc tgga tg tgga tgag tg tgcaagcac tccc tgccggaa tgg t  
S G P M C Q L D V D E C A S T P C R N G  

gccaag tg tg tggaccagcc tgacggc ta tgag tg tcgc tg tgcagagggc t t tgagggc  
A K C V D Q P D G Y E C R C A E G F F G  - Barn HI 

PET-1 5b vector 
T 

act t tgtgtgagcgaaacgtggatgactgctctg~tctccggatccggctgctaacaagcccgaa 
T L C E R N V D D C S P D P A A N K P E  
agaagctactnnc 
R S Y X  

Amino aoid ~aaposition: 
Ala (A) 17 7.34 
Arg (R) 12 5.14 
Asn (N) 10 4 -34  
Asp ( 0 )  17 7.3% 
Cys ( C )  30 12.84 
Gln ( Q )  9 3.8% 
Glu (B) 15 6.44 
Gly (G )  26 11.14 
His (HI 9 3.84 
11. (I) 6 2.64 
Lou (L) 8 3.44 
Lys (K) 4 1.74 
 let (n) 4 1.74 
Pha (F) 7 3.04 
P r o  (P) 15 6.4% 
Ser ( 5 )  16 6.84 
Thr (T) 14 6.04 
Trp(W) 0 0.04 
Tyr (Y) 3 1.34 
Val (V) 12 5.1% 
P y l  (0 )  0 0.04 
Sec (V) 0 0.04 

~otal number of nrgiltivrly c h a q d  rrsicbuu; (w + QLu) : 32 
~otal number of positively oharged residues (m + Lys) : 16 

C a r b o n  
Hydrogen 
Nitrogen 
Oxygen 
Sulfur 



8. uaun'~at8u mNotch3 ~ L ~ m t $ i l l l l ~ t i m ~ a t b a ~ ~ . d f i i m ~ l ~ ~ l = :  ( j l u h ~ ~  BioLabs, 

NEB cutter) 



plate 
1 

2 

3 

4 

5 

~%awqudt . i r twn i5~do3~~a~~~a: :a~ i~  hybridoma 
A3/A4/AS/A6/A7/A8/Ag/A 1 O/A 1 1 
B2/B3/B4/BS/B6/B7/B8/B9/BlO/Bll/B12 
Cl/C2/C3/C4/CS/C6/C7/C8/C9/ClO/Cl l /C l2  
Dl/D2/D3/D4/DS/D6/D7/D8/D9/Dll/D12 
El/E2/E3/E4/ES/E6/E7/E8/E9/ElO/Ell/E12 
Fl/F2/F3/F4/FS/F6/F7/F8/Fll/F12 
Gl/G2/G3/G4/GS/G6/G7/G8/Gg/G 10/Gll 
H2/H3/H4/HS/H6/H7/H8/H9/HlO/Hll  
A2/A3/AS/A6/A7/A8/A9/AlO/All/Al2 
B2/B3/B4/BS/B6/B7/B8/B9/BlO/Bll/B12 
C2/C3/C4/CS/C6/C7/C8/C9/C12 
D2/D3/D4/DS/D6/D7/D8/Dg/Dll/D12 
E2/E4/ES/E6/E7/E8/Eg/E12 
F2/F4/FS/FS/F7/F8/Fg/F12 
G2/G3/G4/Gs/G6/G7/G8/G9 
H4/HS/H6 
A2/A3/A4/AS/A6/A7/A8/Ag/AlO/A 1 1 
B2/B3/B4/BS/B6/B7/B8/B9/BlO/Bll/Bl2 
Cl/C2/C3/C4/CS/C6/C7/C8/C9/ClO/Cl l /C l2  
Dl/D2/D3/D4/DS/D6/D7/D8/D9/DlO/Dll/D12 
El/E2/E3/E4/ES/E6/E7/E8/E9/ElO/Ell/E12 
Fl/F2/F3/F4/FS/F6/F7/F8/FlO/Fll/F12 
Gl/G2/G3/G4/GS/G6/G7/G8/Gg/G 10/G11 
H2/H3/H4/H5/H6/H7/H8/H9/HlO/Hll 
A2/A3/A4/AS/A6/A7/A8/A9/AlO/All 
B2/B3/B4/BS/B6/B7/B8/B9/Bll/B12 
C3/C4/C5/C6/C7/C8/C9/ClO/Cl l /C l2  
Dl/D2/D3/D4/DS/D6/D7/D8/Dg/Dll 
E2/E3/E4/ES/E6/E7/E8/E9/ElO/Ell/E12 
Fl/F2/F4/FS/F6/F7/F8/FlO/Fll/F12 
G2/G3/G4/Gs/G6/G7/G8/G9/GlO/Gll 
H2/H3/H4/HS/H6/H7/H8/H9/HlO/Hll 
Al/A2/A3/A4/AS/A6/A7/A8/Ag 
3 l/B2/B4/BS/B6/B8/B9 
Cl/C2/C3/C4/C6/C8/C9 
Dl/D2/D3/D4/DS/D6/D7/D8/D9 
El/E2/E3/E4/E6/E7/E8/E9 
Fl/F2/F3/F4/F6/F7/F8 
Gl/G3/G4/GS/G6/G7/G8/G9 
Hl/H3/H4/HS/H6/H7/H8/H9 

s3a.1 

4iu3uvlqudhvlun 
87 vlqu 

68 vlqu 

96 wqu 

86 vlqu 

63 vlqu 

400 vlqu 



plate 
1 

2 

3 

4 

s l ~ a ~ q u 9 j t ~ t u n 7 ~ ~ 5 0 a ~ ~ a ~ ~ ~ a : : a ~ ~ ~  
hybridoma 

B2/B3/85/B7/81O/B12 
C2/C3/CS/C6/C7/C8/C9/ClO/Cl l /Cl2  
D2/D3/D4/D5/D6/D7/Dg/Dll/D12 
E3/E4/E5/E6/E7/E8/Ell/El2 
F3/F5/F6/F7/FlO/Fll/F12 
G5/G6/G7/G8/G9 
H8 
B2/B3/B7/B8/BlO/Bll 
C2/C3/C6/C7/C8/C9/ClO/Cll 
D2/03/D4/D5/D6/D8/Dg/Dll 
El/E3/E4/E5/E6/E8/E9/ElO/Ell 
Fl/F2/F3/F4/FS/F6/F7/F8/F9/FlO/Fll 
G2/G3/G4/G5/G7/G8/GlO 
H6/H 11 
Bl/B3/B4/B5/B6/B7/BlO 
C l/C3/C4/C5/C6/C7/C8/C9/C lO/C 1 1 
D2/D4/D5/D6/D7/DlO/Dll 
El/E3/E4/E5/E7/E8/ElO/Ell 
Fl/F2/F3/F4/FS/F6/F7/F8/FlO/F12 
Gl/G2/G3/G4/G6/G8/G9 
H3/H6/H7/Hll 
83/88 
C3/C5 
F3 
G2/G3 
H3/H4/H5 

sau 

~ I U ~ U M ~ U  
vkclum 
46 clqu 

51 ~ q u  

51 clqu 

10 MQU 

158 vlqu 




	ปกภาษาไทย 
	ปกภาษาอังกฤษ 
	หน้าอนุมัติ 
	บทคัดย่อภาษาไทย 
	บทคัดย่อภาษาอังกฤษ 
	กิตติกรรมประกาศ 
	สารบัญ
	บทที่ 1 บทนำ
	1.1 ความเป็นมาและความสำคัญของปัญหา
	1.2 วัตถุประสงค์ของการวิจัย
	1.3 ประโยชน์ที่คาดว่าจะได้รับ
	1.4 ขอบเขตของการวิจัย

	บทที่ 2 ปริทรรศน์วรรณกรรม
	2.1 วิถีสัญญาณ Notch
	Notch3 กับการเกิดมะเร็ง
	Notch 3 ในระบบภูมิคุ้มกัน
	แอนติบอดี
	โครงสร้างโดยทั่วไปของแอนติบอดี
	โมโนโคลนอลแอนติบอดี
	ความแตกต่างระหว่างโมโนโคลนอลแอนติบอดีและโพลีโคลนอลแอนติบอดี
	การผลิตโมโนโคลนอลแอนติบอดีจากเซลล์ของหนู
	งานวิจัยที่เกี่ยวข้อง

	บทที่ 3 อุปกรณ์และวิธีดำเนินงานวิจัย
	3.1 อุปกรณ์ที่ใช้ในงานวิจัย
	3.2 เคมีภัณฑ์และชุดทดสอบสำเร็จ
	3.3 จุลินทรีย์ที่ใช้ในงานวิจัย
	3.4 พลาสมิคและโอลิโกนิวคลีโอไทด์ไพรเมอร์
	3.5 เซลล์ไลน์ที่ใช้ในการทดลอง
	3.6 แอนติบอดีที่ใช้ในการทำ Westem blot
	3.7 วิธีเตรียมพลาสมิคดีเอ็นเอ
	3.8 สร้างพลาสมิดรีคอนบิแนนท์ที่มีบริเวณแอคโตโคเมนของ mNotch 3 
	3.9 การทรานสฟอร์มเวกเตอร์ pET-mNotch 3 EGF repeats 9-14 ในเซลล์เจ้าบ้านแบคทีเรียเพื่อการแสดงออก
	3.10 การสกัดรีคอนบิแนนท์โปรตีนออกจากเซลล์ E.coli  ด้วยเครื่อง utrasonic sonicator
	3.11 การทำโปรตีนให้บริสุทธิ์ด้วยชุดทำบริสุทธิ His-Select Nickel affinity gel
	3.12 การเตรียมเซลล์และแอนติเจน mNotch3 เพื่อใช้ในการคัดเลือกโมโนโคลนอลแอนติบอดี
	3.13 การกระตุ้นภูมิคุ้มกันของหนูให้สร้างแอนติบอดีต่อโปรตีน mNotch3 EGF repeats 9-14
	3.14 การเตรียมเซลล์ไฮบริโดมาสำหรับผลิตโมโนโคลนอลแอนติบอดี
	3.15 การเลี้ยงและการคัดเลือกเซลล์ไฮบิรโดมาภายหลังจากการหลอมรวมเซลล์
	3.16 การคัดกรองไฮบริโดมาที่ผลิตแอนติบอดีต่อโปรตีน mNotch3  โดยวิธี Westem blot
	3.17 การคัดแยกเซลลไฮบริโดมาให้เป็นเซลล์เดี่ยวโดยวิธี limiting dilution
	3.18 การเก็บเซลล์ไฮบริโดมาในไนโตรเจนเหลว
	3.19 การนำเซลล์ไฮบริโดมากลับมาเลี้ยงใหม่
	3.20 การทดสอบความจำเพาะของโมโนโคลนแอนติบอดีต่อรีเซบเตอร์ที่ผิวของเซลล์ไลน์ 293T  ด้วยเทคนิค Cell-ELISA
	3.21 การตรวจสอบไอโซไทป์ของโมโนโคลนอลแอนติบอดี

	บทที่ 4 ผลการทดลอง
	4.1 การเตรียมพลาสมิคที่มียีน mNotch3 EGF repeats 9-14 และพลาสมิดควบคุ้ม
	4.2 การเตรียมพลาสมิค pET-15b
	4.3 วิเคราะห์การแสดงออกของโปรตีน mNotxh3 EGF repeats 9-14 โดยวิธี SDS-PAGE
	4.4 ภาวะที่เหมาะสมในการผลิตโปรตีน mNotch3 EGF repeats 9-14
	4.5 ความบริสุทธิ์ของรีคอมบิแนนท์โปรตีน mNotch3 EGF  repeats 9-14 หลังทำบริสุทธิด้วยชุดน้ำยาสำเร็จรูป
	4.6 การเตรียมเซลล์ที่มีการแสดงออก mNotch3 เกินเพื่อใช้ในการคัดเลือกโมโนโคลอนแอนติบอดีโดยทำทรานสเฟคซันอย่างถาวรในเซลล์ไลน 293T
	4.7 ผลการปลูกภูมิคุ้มกันของหนูทดลองโดยรีคอมบิแนนท์โปรตีน mNotch3  EGF repeats 9-14
	4.8 ผลการหลอมรวมไมอีโลมาเซลล์เข้ากับเซลล์ม้าม
	4.9 การทดสอบความจำเพาะของโมโนโคลนอลแอนติบอดีต่อ mNotch3 ที่แสดงออกบนผิวของเซลล์ไลน์ 293T/pcDNA-mNotch3 ด้วยเทคนิค Cell-ELISA
	4.10 ผลการตรวจสอบไอโซไทป์ของโมโนโคลนอลแอนติบอดี

	บทที่ 5 สรุปและวิจารณ์ผลการทดลอง
	รายการอ้างอิง 
	ภาคผนวก  
	ประวัติผู้เขียน



