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~,sJ~ , ~~ ~t,.:,,,:.•••.d

Y~I U",y,.' fl~ o,)I~l>y,.j Lenti virus 1AU",y,.,~ - \

U"'r..' ,;) (...All

U"'r..' ,;t? (..,..

U"'r..' ,...:.1 (c::
U"'r..' "?4 (.:.

Y,),)~~ ~~GTP J,.s:J~ ~ ,~~ ~14>~ .J',) ~.J,) - r
J~,..~ (...All
J~,..,.:.(..,..
J~,.. 4...1 (c::

..:.~~ ~,; GTP J~,.. (.:.
Y~ .JI,)~ ~w fl~ .J,)~.""? ~I.J jl ~ ~ ""? hsp70 , hsp60 l51A~ lx - Y"

~;b~-~;b~(...AI1
~; fl.:.::.>1 - ~; <I.obl (..,..

~'J? w.:.),> l;- ~; fl.:.::.>1 <c::
~'J? w.:.),> l; - ~'.J? w.»),>l; (.:.

Y.J.:.S~,)~1.J,s~4 ~'X 151~115'~ ~~I o~~ 'u~ l.SIAJ,.s:J~ jl ~ fl~ - f
H3 (...All
H4 (..,..

.H2A (c::
CEl'W-A (.:.

:~ ••,~ Endemembrane system jl ~y,.j ,).JI~ fLo.; _A
~~,~I~(...AII

l.S)~~ (..,..

lA.~,s1, (c::
l.S% o~.:. (.:.

Y.JJb')~ ~ 3' Splice u~ f,j~~I15I~1 jl ~ fl~ - r
. U2 (...All

U2AF (..,..
.BBP (c::

U4. (.:.
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~,,),..:,~ o")lA:w..,,IA TP ~ ~I, ~ t.~•.•1~ jl ,~t~ lSlAJ,..lw fl,j,.".;1 , fljl}:J lS~ J,,) - \~
P (...All

V (••..•

F (~
ABC (,,)

~~ ~ ~ ~IJjt~~ ~cAMP ~JjSI ~ ~, o,,)'J ~~ - \y

..,..i ..,..~ j4 _ .:..~Lo ..,..~ (...All

}),,)I ~1}1_ .:..~Lo ~.; (..,..

;1),,)1 ~ 1}1_ .:..~ Lo y~ (~

..,..i..,..~j4-u~Lo~.; (,,)

:~ ,~I ~ TGFp ~ Yo Snon, Ski lSlA~,.x ~ ,,)JjoOJ,,) lA~jf flW - W

.~4.1S'"JL.:u14.4.yW Smad4 , Smad3 ,,,) ;lb. ~ (...All

.x..;.SI..S"DNA ~ l.?l,. ~ Smad3 J~l jl..:..a.il.o....o(..,..
.X..;.S ~ 4Sr.? ~ Smad4 , Smad3 ~ ~ jl (~

."lj,,)~ I..S" Smad7 ~W ~jA (,,)
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EGF (...All
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~}-!,.4Sl.lll)""'t b (...All
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Bel2 ---4 Caspase 9 ---4 Caspase 3 (...All

Be12 ---4 Apaf ---4 Caspase 9 ---4 Caspase 3 (..,..

Be12 ---4 Apaf 1 ---4 Caspase 3 ---4 Caspase 9 (~

CED 3 ---4 Caspase 3 ---4 CED 9 (~-

~~1 fll~Wnt ~~ ~ ,,)JjoOJ,,) ~ ~jf - Y\

...::......1Frizzled wi ~;3 o"lj.r.? , LRP •.) ..)..:>1o"lj.r.? (...All

.,,),,) ~ I..S" ..::......~~1 ~W , ~ .~jA .r.:---o !y"1 ~W (..,..

."ljLoIS'" ..}4 JW ~~~ ),,), x5lS'" ..s.; 1)~ ,Wnt.r-- .b...,. o~JW ~lS ~ (~

.,))b rl.i ,.4.,,)Lo;i...,...\.{Jl),,) ~lS -/3 S,JjA~ (,,)



•
•

I ,,,., Jl... ~.'b. ~A.t.J .~~ • ~- ••- . .#". . ) (ph.D) ~ r.SyS~ I

.

_n'
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SnRNA ~~1 f'~1 (..iJ1
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'~l.S" ~ rRNA l.S)b)'!~ 0lS:.o 0'':'& ~ (~
snRNA 0.r->~.0lS:..o (~

Y~I ,.j'J ~ ,.I..\S~')¥ ~ ~)l> ~ ~'.x ~ JlA;,j1~ )~ - '\

I GTP (..iJ1

I ATP (y

2 GTPs (~

3 GTPs (~

Y~~U"'l4S') y-'j ~ulA;l jl ~ ,.I..\S.~,..:,U"'l~ ~l ~Lo ~ 45 ~Loj _ \ •

•.,),j~l.S" )'~ ~ jl Z l.S1A.~~ (..iJ'

•.,),j~l.S" ~ ~, l.S1A.~) (y

..,),j~l.S" ~ 0!j-,=", l.S1A.~) (~
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...:......1,,~ ~ o~ ~,~ .::..Ju:,~l)b (..iJ1

...:......IJ"'>'!bG~M (y

...:......10L..)r~ J,s:J,... (~
...:......1 I.S!~ 1.S!1~1 ~M (~
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..::......1 )'!I)'! 4fT ~1..l..tU (..iJ'

.~ IA.j~ jl ~ IA.jt;\..i....j (y
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Y~I ~ (Alpranolol) J",.;I~T ~J"~~l> ~).tO)~~}f ,.1..\S
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.~;I~~)'!)t.S J~,)'! r-'T 0Lo)~)~ (y

...:.....",isoproterenol ~w ~j,J~ U"''> l.SI;I~ (~

- ...:......1(beta blocker)' ~ o~)4-0 ,;I~ 0!' .(~

_n"

:~ ...u"':'~y~ ~,.Lw~)l> ~;-Lo jl ~ y-'j ~)I.tO"W - \f
Laminin (..iJ1 .
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Uz,0~ (..All

jI~DNA (y

•• ..1<': Uz,<'1 ~<' (~ ,r.,......,....~) c.S ~ c::
Uz,0}! (,)
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~,L c.SUz,S-.I.1j1 .::..S ~ (..All
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'.-.t ~ <l..> (..All
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0!jl}; •.•l (~ ~'X (c::: ~\'1 (..,.. 0::-"l;,If (..All

~.),..:,J~ ~ t.iJb1S ~~ ~'';~ ~~ ~ jl NADPH.)~ - fY"
~..:r.)~.;.j4.j4 .r---o )~ J')l;;.>l(..All

~~,:JS,. ~b \).r.-o ~ts" (..,..

}; .•.••1.h~ 1~l;,If PRPP.:...:Jw ~ts" (c:::
,..:r.)~~ts")""-y ~ u4')' (~

~~l y-'j .))1""jl ~l~ o~.) ul...:J~.H,l ~l ~)l).)l ci.) ~l}il - ff

~l~,~)~~~ (..All

..:r.)~1S~~,.u.s-,.~~l;ts" u41}1 (••••

• .1....0.> •••. ~~ •• I(' •. -. ~,J')l;;.>1kU'! - -r--? \,,7 -,.-- ,. r--' .r---o ) ••..
jl;S,~)u\',s,)~ IS~~W ~ (~

.~l Q4. ~1}illoJl~¥,'y"I~I-~ ~)l).)l ci.) .Q~ )l.,s ~lo).) ~ ~ 4S ulkr' ~ ~.)~).) - fO

~e....tlJ!j .))l~ jl ~l~ jl ~U ~l}il ~l

~ '~~l;ts" u41)1 (..All

jl;S,~)u\',s,)~ IS~ .:...:JW)4ro (..,..

ISjL ~'X..Ai,; (c:::
" ,)l.;;...,b .r~ A.<"1 ' ,. l:",gl (~u'T::-' - _ \,,7 u--" 1J"'!..r

~~l ~,~ ~~,~l)~~,.)¥" c.L: _ fr

1S~4~1,;1 ~~, ;l)~~'.r-"}~ <.S O~ '-:""!..r>u (..All
.<: , .1.1 Ali PTH ' A - ~ts" (••••

~ ) 1.5""' <::-'r ~- .
..>.,.; -I t.. ~ .:i~ (_ '.r-' ) • ISO, IS) '.'~ c:::

PTH ~ O~.r.l ;;.....,lA.o (~ '

~~ ~ ~ ..;w.s'l,~1.>.S)1+o~~ jl ,.),..:,~ ~~ ~~ 4S 1oJ')~)~ ~':l4 ~ - fV

NADH 0~li),)~~ (..All

FADH2 0~li),)~~ (..,..'

c f',;S~ 0~1~1 (c:::
. " (' .1~1 (~u~ ls!~ u~ -

~.)"':'u-O4S~ aj)4,),.A.-j ~W J.AIS,~ y-'j Jol~ jl ~l~ - fA
ATP (..All

~ts"~,(..,..

0!yA; ~l (c:::
Ca2+ (~

:~ ,.)"':'u-a J!j .))'~ ~ J.AIS~Js:Jl.)4.j..J~ _fl\

~ (c::: ~.r.,;.o (..,.. IS,) (..All

v
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\',),..t~y.J J~I ,ol~ ~4 jlil.A.w.j-y j,:o.Nl! ~.fT ~ - fA

hunter (...AJI

MorquioA (y

Sanfilippo A ~
Hurler (,)

\'..:....wl,o'~ ~ ,~4 \ll. jl ~ cS)~ ,0yM 4.? )1),)1~'J ~I ~ 4S ~)~),) _ fy

~,~ f')~ (...AJI

~ vo;.o l$..L..); (y

s~ tY jl (AKI) s~ ,)b ~l (~
s~ J-=? tY jI (AKI) s~ ,)b ~l (,)

\,.J,;S ~ ~pJ I) ~ cSLAu-J~.1 y,.j cSUbJ~ joOjl ~,~ u.~.-U,)) ~),) _ fV

Bathorhodopsin (...AJI

Lumirhodopsin (y

Metarhodopsin I (~
Metarhodopsin II (,)

:~ ,~I ~ y,.j cSUbUjoOj~~ J!tAo ~~u.o - fA
..l.:->l ~.l.:..o ~l, ~. 0::-"4,,) (...AJI

0';':;),s ~ J,;.:;),s (y

0,J,.)',s~1 ~ 0';;-'':;''-; (~
..::..1:....1J,~l ~')~ -0 ~ .:,r.;,;,r' (,)

\'.a,)~ ~I~II) Ubu'~I~T 4.? oJ.J,d J,Lw j~ y,.j ,))ljoOj' ~I~ ,)~ ~I~I _ f\

Sodium iodine symporter (NIS) (...AJI

Thyroperoxidase (TPO) (y

Dual oxidase (DUOX) (~
Deiodinase (DI) (,)



~-.o===============================================================~k':!J"" ....,~ ...,.:.", =', (ph.D) ..,....,., ~ .1
~.uil~ JlAilY-.i o~~ fl~ ~~,. ~W il ~IjJT ~;~;,) - ~V

...l..!4.l5" .J".-" PrPSC ~'r. ~Prpc ~,r. (...cJl
',,)"':'l5" 0~t,.... )1.::,,) jt:;~ Lots" (":'"
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...l..!4.l5" ~1}1 ~~I-Wl jr.-A (,,)

o~ H I; Hi ~ fl~.~~~ ~, ~; .U"'I~~ f~ ~I ~;.);JS L:.i ~lX ~ 4$ CTFR - ~A
~,) ;1.)

Flip-Flop (...cJ1

~I ~1 JLA::.;1(y

":,,,1 JLA::.;1 (~

)5' JLA::.;l (,,)

~~I~ ~ ~ ~ u,J,s , ~;~ 0.)'; ~1JbJ,Lw ~j,';1~ ~~~ - ~~
J!,k ":,,,r: ~~~, - ?,Jf (...cJI

~,::S1"41- J!,k ":,,,r: ~~~1 (y

ot:;,s-":,,,r: ~~~I- ~t:;,Jf (~

~-?,Jf (,,)

~,)~ o,)LA;.,.,.,I~~ ~ ~,;I,) ul~ ~, o,)~ U"'I.,s:;~, ~..u.o iY 0.JWS;~ Y-.i ~,;I,) fl~ _1'+

Statin (,,) Ezetimibe (~ Orlistat (":'" Heparin (...cJ1

~~W~ ~ ~Ill ~1Jb~ ~ uloi;,) I; o..u.o ~.),.) ~1Jb~;> 'u'>;.) ,)~~ ~ ~ fl~ _1"

Bile (,,) Motilin (~ Secretin (":'" CCK (...cJl

:~ .~ ~,) ~)~ 0,)'; ;,) ~I~ ~lJb~ ~ ;,) Y-.i ,)I~ ,oW _1'r
..:.~;- IS- (...cJ1

);:-.1 J,.r-JS (y

A2j~,w (~
A~~, (,,)

~.,),..:.~ (ACC) j~ ¥.;s T,r ~I ~~,JT ~j.iT ~lJboJ.>I'y'j(u,*,,",Iy"~).~ t-ilo y,.j joL: f"~ - 1'Y'

..:.1;:...:.-. ( ...cJ I

~,....;I (":'"

1,s- ~~4 (~_
~y.ii1.S?1 (,,)

~,);I,),)~, u~..::...9~f"~;,) ,~~~ ;1,)~T ~I ~I ~ 4$ ~ ~;1S (>/.~~) ;I.>k ~~ _1'f

IS-r:- (...cJI

~ (y

~ (~

~l~Lo (,,)
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"~I ~I~ ~lS,.u' ~t; .:;...:;U u,> 0),' ~ljSl ~,)

IA.};"";I,; ~1 .::..::JW~1}1 (~I

jL;;,)~,) ul".r-?)4-0 (y
j~ j~~ .::..::JW~1}1 (~

j~ ~ l'!.? ul".r-? J~I,.A-9)4-0 (,)

,,~~~ ~1j91 ~j.iT ~I~ ~W ,~I ~j~ ~I.ll ~j).:;...:;Ud$ 45,).,s),)
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~~ ~4 J~~ ,o~,~1 J~ Jo~ ,o1.>S~ ,~~~ ~ljSl U,> ~,....JI ~ tl$ ~I.ll ,)ljoO~ ~ jl ~ - vr
\'~~~ ~ts ~I ~lo ~~ ),) , ~ljSl

ABCAI (.) LCAT (~ LPL (y HL (...All

\'~~~ ~ljS' J~I ,o1.>S),) l.o...I')4,~ dT.,s- ~ 0),1 ~ - VY'

lSJ..:S .)1.> lS)~ (...All

~'.n.lS)l4 J~ (y

y1w.)b .::.......)j1 (~

~)r/ lSfl.)w'> (.)

\'~I fl..tS,~~~ ~ts l.o...I~ ),) ~# ,)l:> ~ l...w)li ),) tl$ ~ ~ - Vf

..:..1),1(~ ~~ (y ~~ (...All

\',),..:,~ ~~ ~1Jb,oj'H jl ~ 0LS)!,)~1 ~joO)!j ,))joO,o1.>S- VA
r,A;J (...All

.::.-....'})I~ (y

~~) lS,).) (~
0,~'::-; J.::.:...o lS,).) (.)

\';,~~ ~j ~~lojT ~L.:, ,o1.>S,)~I ~~ 0'> ~~ jl ~l:> 0LS)! - Vr
0'> AST ~1}1 (...All

)).)1 wj~,),l J-AIS ('-:"'

~,IN) J-AIS (~

Lo......')L. .I~ "lA. ~IS (.)v~,...~ ~ .
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