ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

J 5 &5

|
6

264E

B P B L P O oV L P A L P S R B PV L B B B

T — ’V‘ gin o £3bol ks 594 01 SIS ST
‘ ‘ (D;} u.:\.n.n-‘l' eﬂ'.n|
AR it
ANY/4 e

&3l g wladad pale oyl

338 el i plojle

‘ IPAR Jlo e (3 posiodond) (5 553 0,399 (59359 9903 l
(YYYP) 05 = (55 g0 g o quliiums § &l I

SEPETCR [ L i v PRLIN Yoo i 15 Slad

W as 3y lod g Sload o iloeio] Mge ylgie

Sjladi G| Sjleitn 3 | Jtsow loas ol alge e
i ara e = g g — g § e | yeg )t A8 405
e P R
Yee 3 Yoo wgbeaial® - ikl | Joilse bl § - ad oy Jobu }
s § gl Joldan g0 la Ul Slal § g poadics

Byls i 5 el aesl ! e jlen ol il 51 aslin!

sty g0 3yl e i ol 1 bl o0 3lomn ke e 1 33050 Wil i g aRee L linill (oled 5T 000 3T o5 3t Y e e iy PR g5 0 0 b 501 g i colen e

R o o o o o e e ] YA | e e o o o e e o R

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

¥ dimiio 264F  (YYT$) a5 (55 jekodnsi)g 5250 8590 58939 3303

|| ;_jj-“)T L..l:- 3 Lods JEeas gL :lJJ*nd..! .J.ld Js..l..‘:_- i_ll.‘:-)m 3o Lawl 3 Slazdin 0 pas s'.;hl)-f h_a.ﬁﬂ,lé i

R 8 D R WSO U O T D il
T JriS A5 g foi W lgew Ao ya80 g dolizeuwl oYl duds & 3559 Oyl5 YL 0 yade dbgls 5yl L
el s U 1) pleligoly (dly 3 C¥15ms & 580 (59, p 0t

Sl razei 42 i pluS HuplTgan by LAY 5o

wual i @l ol Guelfsen iz GuglSgen pR© ()

33,5 o Sz sl san Jagi g Sl S jgony it COy (v

ssledign Joamd 1) O1 5l GienST 008 o) wglfaam ST 0 87 ol b Dl Saad s =¥ 7 (F
caaby o b e ity T B Yol ssmrisial®ao ol wlaed et % el F
Faddily oo Loz slo plas SRiblad cad 54 ¥ 9 ¥ 1 250
Vie s Wl el O

by WY, (Y

Ve gl et

b g Yo a1 (F

faidnd (S35 @IS (51510 Op 3 Op (57300 012 oo

Higd o e Sitlend ool 5l g et Gy 5t oglul @ (O

gdee iiie Sedlynd ol 5l g cand O Sl 5ol @y (¥

dileSy gt g )L pln o gl a5l 0 Oy (T

gl g Freies Sedgiod apl 1 00 g Sealpnd ol 5@y (F

RSSO PIPRLH VO S L g L g SO L ST PP ] [ PR P ORP I [ SN S

\ 390 205 3L 5 8l5 ()
dga zoi 3L g5% (¥
s gn ol LS g i%a (¥
g gn 15l o5 olF (F

S 59 1 (2 ol g 90 5559 (g0 3T Wbl g LS (9 ST

-¥



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

¥ azio 264F.  (YYY$) 45— (35 joiodoi) g ;558 8590 (60939 (3995
Jobsw s 350 g laal (Glyelay 3o ol Jolad 5l ailed oo g0 51T 4z D98 (Bt dn Ty oo & ot 81—
)10 5l (5,95 B3eS az 4 395 5 Sas (gl g WiT Carilos
(501D ; superoxide dismutase ; GPX ;Glutathione peroxidase)
Xanthine Mn 50D
o, Oxidase 070 77 H,0, Catalase H,0 MH—GPX v
Mg —SOD
Mg —GPX ¢f
Redox Signaling
FaiolaS oy (gLl gamsliomST g Jnger (618 yumn 30 ad F s oy ol alols g logs 3ilg8 -7
{CoA/NADPII) « (ACP/NAD ) ¢\
(ACP/NADPH) « {CoA /NAD™) ¢v
(CoA/NAD )« (ACP/NADPH) ¢r
(ACP/NAD*) «{(CoA / NADPH) (f
3% 3 ¥ sl (i g JIWA0 45 arlpls )0 (Jpeammo (pdig 5 bl (g e poil gy S 53 e Jlesl e Y
€090 dml by az b bl Jaogili oguama
MS (Mass spectrometry) (3
2D Electrophoresis (v
HPLC (High performance liquid chromatography) (r
CD (Circular Dichroism) (f
FL gl j3 1y s Jogo g8 (oo BLI 1 g [l U35 g (J95000 JB10 QIS ped plai 0 pgyam k. —A
95,5 aluled
'RAP (Ilorescence Recovery after Photo Bleaching) ¢
Patch Clamp ¢
IRET (Forster Resonance Fnergy Transler) (v
CD (Circular Dichroigm) ¢f
090 SaSilae £9 plaS A asio NMR i wiab o (Spin/Spin Relaxation)T, siubal by -4
St 3550
rbdga [ ohadga (F o oladas i g ()
winr l grbaiaa(¥ il olafga f gy (F
el iy pf Ppples B
S P Lar v Lal8™ (¥ Lo 3
P B— (ilslg Slani suimaLis ¥ ¥ XV Lgye8 s 1)
Py oS S o aids o (T ealysl o5 K o adll pa (0
poeoly 8 S o adls o (F pori 2T @)F Sy 5 el jo (T

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

¥ dxio 264F.  (YYT#) a5 = (55 yoiodosi) 5,559 8,9 (5599 (s90)]

ol plaf (s s slo JoSao iy (quy p 0 IR vl (slie

S50 gla 38 (Y slai | sla 38 )
iy g il ) gla 38 (F s sle (Y
S sl juuf (g lows 341y als o o180 HIV Cigic 4 Sis a,8

FedgSee o a e Yoo | glaccwgadd (F Fedg S 2 o0 Bos > cledaagid (Y
fogbien bgipe Joiga cnl (i plas 4 LPS 09 (oo

35 e Sl Ly (7 A sl O

(KDO) Sligis] ond! o0 27 (F O osile s (1

§0 g 505 odlakunl (33 ) danuS i 31 ol gt () go (sl (51 25 Slgulio sl 5 5 Syplas’ yo
gl lorend (T g igtlend ()

B9 yiylgeet (F Ly yigils lgzs (F

Tl (ol o o5 sloild Sl gl 5 J s 1S plo

R ted g pllardy jpan St (T galghe el St pa BB )

Sl 4y w3 AP jeze (F Jekw 21 slacntse o sbas! (Y

02 3 o0 1 y90 (hien 4 505 olon b Lo 350 1S 50 Y oo )l g & i} 99 (o il JLuni!
le Cowd ol (F Les Ty lalioia o5 (Y la hie 0,5 (4
3518 513 oo™ 6 1 GLAS )2 Al IS (o o 5 (gl g Sl 03U Dl rnesr 50

MS ¢ P L (v s

“Cuwlize 4 4 RINA editing

RNA s lajl 00, 9))s i et O

RNA clgsla b ira—v8a us a8lal (Y

RNA (glyzi 5 5 F5 13,8 Bio (F

RNA lgl g0 4 Sadls™ bl g A Lps fad adls! (F

3 Jae Bl Loedei§ 51 o gl 5 S1.080 ey (oo 00 g A T 50 STl ais 2 8
ot plas o e d g A gla Il (Jlgl )8 090 Jud 5o {(grms Ol jgade o) aily

AA Yool
Aa qa7
an Aol

:FV 3 C-r.')\"' l:\: CL:JE Oﬂn {T‘

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T

-1y

-\¥

-\f

-4

—18

Y

VA

-14

Tn



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

B o 264F  (YYT$) a5 (55 jekodnsi)g 5250 8590 58939 3303

D23 oo nLLily (65l o a5 (6858 (409 D550 Jaus b D55 9 e yleT oo 2 Sla by, L g plaSTL
$g0i  pklio

B3 oo b 1y Joliie astigd Cdue aF (50,8 b test cross al=il i

a3 oo b | dligd Cadue 45 501,81 L b el i1

‘5’5.].;» 9 ES!BSJ&'” td::.w 3= axfllag dii

o {1 Jo¥ ot 9 55 (5 b0 (394 (03, bV

v, i, 0,0 (F T TIN Ay .1y 1 Lasé ()

At 35 Lo 13 (S g g0 30 P9 phe o 90 (IDdependent assortment) Jiiee o jee ple Cde

Y] sul uLaJ b g3

repulsion (f recombination ¢t linkage (v Crossing over (A
T 1o pli dzr (Si] Jl opl Ogdd o0 S oyidg) b Lgo L) 5999 Jand a dlivo o181 50
cpistasis (v pleiotropy (v

genetic heterogencity (f variable expressivity (v

Ciwgs Sy £ daw gid axS e o {(sene infraction) J3 iSws p Lo a(Bb)s(Aa) S5 zei a0
ol a8 o gl igf i pa By gldedl) aF ol o dargd b .0diS e 3lew ! 1 (albino , black , agouti)
Gletodly 10 Cand mlad 8,8 cdallo 18 few 30 Cowar S0 Blad 1T Cannd g il ()5 Cend
Sl 7 Joxmeo By o1 81 oldl 8s5 51 fols

b8 G e B IEMA I {) Y 0

o g duie 3 prad Al olelld Gl el 0 o ] wed e S plas Mismatch Repair guo i g
Tudyls g3Ldls o

MutL . MutS (f MutS , MutH ¢ MutH . MutS ¢ MutH , MutH ¢
Togi op Judid dighe MRNA G5l g 0 Gy SaMs

35,5 o0 a8lt o aliie adealS g (0, S5 4 ()

S5 gr 0398l prw aSeilsisn, Y= OH 058 0y Lie 09,8 S5 g aisle Gy Sadls 51 (Y

Sed oo abla! s alite 5 usstlS o g0 Gy S« (Y

Oy o 0358 290 2T ei0n; Y—OH o F a Lte 058 S g arsle G S 5! (F

095000 ) Jokw B plaS (ot lolid 5l (5 pooS o

My 9,48 (F 293953 (T ol gail a5l (Y & S gia ()
Cawd oo 31 5o 389 ol po 3l Suplad 30 o g lowsls g 0150 o Jlodgiy by Sl
O - 095 - Sl (Y gk - Gl - 236505 ()
o) = oSl - ¥k (F Oy = 088K - oigid (F

Tbd g0 ) og Wap dez i 30 TFy a8 dawsd GTT 3ds o 1o Syplos
g oo £g0b MRNA e 35 ()

g ge ple piamy SagS axlypy 4 S el (¥

38 o0 58 pieey SosS amling ) 00 055 oKl ;0 MRNA ¢F

g go by pajemy SaeS waly M I 5 TFy (ola g8 (F

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T

-7

Yy

_yy

-y¢

-Yé

-YF

-Ty

-TA

-4



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

$iaadin 264F  (YYT#) aS = (35 yoiodosi) 5,55 89 (539,39 (3305

Fald oyl 4y 3¥ plas (Nucleus) e U bLI 1 30 Y

B0 Damrg Sk SO J a0 e ol Jalw dos alun jo A

il piogili Yo =80 did o)l g A3l sLil g0 o aleld b

ol Bl o™ g T A5l Sl A ol cLiE

WS 0 At iuigr yis AlaK g aol (L5l biwgi claiad CulSin! b b yiws
it Jovalg i almalllsy ey alddid CASW] sladdaw €

bt o i 38 (sl in0g )Y Lot (3l ] s o Soifeele S

a. b (f b. d. e ¢ a c.d fey bh.e,d.e fo
yrds dlpes w3500 A MTOR oo 0550 30 =)

spb e Jedpst TSCHTSC2 lawg mTORC] ¢

S o et 1) cnsig, olo,exSB L e mTORI (v

S e Jd |y o3l3g Sl cdled mMTORCI ¢

el oo Jud Rheb-GTP SLles 4 Jlasl 5 o mTORCI ¢f
fuowli o Merotelic attachment 1, p; JBG 51 SGplas -¥Y

Cohesins !

(Y Aurora B {1"

o e
rom— =

Microtubules

i

Sister chromatids

v

i
‘!'..1\.'.5',50 S Libdglm Oy ‘5}..\.155.'.'._._& J.}Lu A ‘575.1...: u.utb'}'l..cul j| L.s.‘l_lﬁh.lj- -y

L
L

Gap junctions (¥ Tunneling nanotubes ¢
Desmotubules (f Plasmodesmata ¢t
ol S yien sloelid 5 TIM Sl s TOM (Kb 1 Uoiiin s JUiSt 13 g1 gloain 5 51 Suplas’ —FF
foylo i
Tims/Timye ¢ Tomy «/Tomyy ¢\
Timyy/Toma¥ ¢f Tomyy/Timyy ¢

critical concentration(C.) als 4 ATP-G-actin cdalé . 51 sladidy cygamlip o b o 50 51 Y8

Tidlion AT dar o g1 (o U 9 i SLid] o

Sptige 58 gite sl az, (F S n blgb s g0, Ll 93 ,m 0
e o sl treadmiling o5 > (f S o dalal 2e3 al ) ay Ll g (Y

S 59 1 (2 ol g 90 5559 (g0 3T Wbl g LS (9 ST



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

¥ simiio 264F  (YYT$) a5 (55 jekodnsi)g 5250 8590 58939 3303

S o nlole ol wijl —an 8 wlaisl Oy way Jol w il s dlosly st 1siaplas —YP

fogis co Jomio ATE-Gly-ASP ol gouwin e SG 4 g (cell specific manner expression)
Integrins (¥ Iibronecting

Collagens ¢f Protcoglycans ¢v

Tagubi o0 il S bawgd B LT Lot (g9 5

+end directed motors at the cell cortex ¢

—end directed motors in the microtubule overlap 7zone (v

—end direeted motors at the kinetochores (v

+end directed motors in the microtubule overlap zone (f

13,5 (g jlwlaz Faud prilul yill 1l oolaal b 1y pg395a) 9 (55058 sino Saluil 93 i o0 (S g plas jleslaruwl b
[soelectric point (v Size ¢

lonic composition (f FEqulibrium Density ¢

sbid Jdo (yeod 4 3 ol o Lateral g Basal Apical wile Joliie 7ol @lylo Jblay! sl foluw
3 Jokw 31 Z5L Lo p gl 5 50 Zodauw (il 1 Soplal aiians 51395 1 Comdad 51 b Jokuw ol Slodly

Gl i s gl

ke aes (F Lateral (v Basal (v Apical ¢
CiS fos syl J5KIse plsicas o 3 ol VLT )3 o8 350 ala
j EA R O I o 4 i ase T Crenils L (Y oenls _ Ll

a wilyd e Bl aile B JLES) foiia w5l Ced pla g . X-ATE-ATE-X 5 KKXX gl g
¢da oF Juaso COPI

el sl jo Jlgd 53 8 ()

Oriisn (sleigmn Cuannd Sl S a0 X-APE-ANE-X o (LS g8 gl o KKXX (Y

s odaigtee el (LS S letil po X-ATZ-ARE-X 5 18 e 0 KIKXX (¥

cshed 82,5 sleid jo Jgi g0 2 (F

Tagh Loyl (yogei 031 0 (1 5 )Sdos Jilho 30 Lo Jorgig e gulsly o dos 5 31 gy 2y §1 S plus
g e W (3l (g 99

Wodes - W el lal 5 Tyr Gis

leopdsed - LT ool (lost JILyS s alnad 2 (Y

o pelaigl L LS a5 slosdl 1 TYT Bde (T

Lasiadgugs = Ly o35 ot LS s alnal s (F

SUAK! o 5T p1a8 Lot b ool sl e sLi & GP 33,0 31 jUlhnd U0 o 3T St sl Joku 4o
T80 ,8 Jled s 5 ol loer cliid 31 3ULAS ST aF W 4l

Glycosyl transferase (v Phospholipase C ¢

GPI amidotransterase (¥ Flippase ¢

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T

=Yy

-YA

_¥q

—¥.

-4

-FY

—fY



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

A dindio 264F  (YYT$) a5 (55 jekodnsi)g 5250 8590 58939 3303

fonl gromo Lbloz plas oLl yo (POTINg) ooy 55 (657 )1)8 pasilio b alasly yo —FF

S o 0l 345 (IS Ll 10 1 SlASEy 0855 3,ls g (shtliin sl 1B g 15 iaa 3 L s 55T (B

gy oo Jio (LI [ GLAE & 02 )95l i ygods ol Ly 59t 5T g o255 sLAE 32 (6 0 )15 ol (b

bl g gLad 4 Lo yo sl sluging Cold Sucl (g y0iT et (215 dLiL )3 39290 TIM usleS (€
S oo Bl 49 rase ylidle sl

sl ol g sLid (ml 50 Wopw y9 (8 )18 Cably (00T gione (o 5L sl 50 3990 SAM (iloes’ (d
Dol o0 T 50 e

Sl g0 ol 4 pommis Jlilu olal g o2 )15 L2 j oy oy (6 S8 sl BAM uSilaS lacsy 59 53 (0

S (00 35l e wY g0 ) Ly slaasln TOM usiloes’ (F

b.d.e ¢ a.b,c
d.c,f ¢F c.e.f ¢r
o po Ja slie 500 grlanw 40 e S 115 g il g Wil gdinsd (g3 il dipo b o gloass 35 51 S0plas -
Scramblase (¥ Flippase ¢
ARBC Pump ¢f I'-class Pump v
g o0 patelin (1 3 5l Cavunsd plaf Taegd I Jtoig o b ) 08 o o 0 S (gloyain jo —FF
Head domain (v Tail domain 4
Neck domain ¢f Stalk domain v

B 10 G5 (g 3008 g (s ilo ds Jgjaiams 51 B yaiin 0958 (s1p (5590 cresli 30 325 3,l50 51 050 wim —FY
e glags xley sl ATP 3y an (A1
G o S yile glapg e Baugd ATP g puas (o
ST gie0 (GBI sl (555 50 (o lbondg Sl Jammiliy YS! (2
ST o (gt £ Llad (058 33 (2 Lol yiSUN femandliy NS (o

Y e
il ¥ ar
sy igid oo 6335l as glruiTep laisbe 3o aiel claauwl 4 alilgi o ) clRoigp a0 —FA
Bip (v Calnexin ¢
Prolyl isomcrase (f PDI (v
.............. oot loz Caels pgjgaal Bl glad ol gl T8
2 LDL Gl g sds (¥ By ga (o d 7 5 T ()
a5 o LD sai 5 51 Apolipoproicin B (f Al ntpataily aiied  ds Sl F TN

et Jas LGEF g0 (Jolo s as boiyiligy 59,9 duwgyy 50 —0¢
Sgds_oa IMPOTHN ol Jlad Sl Jo5ammm 4o (Y
S o miges GTP Lazis o |, Ran 4 Laza GDP (v
e oo RN gl GTPase cools ol Jlad 2l aun jo (F
dad e IMportin i Ran i las cel TP jodssa U pudbsw o (F

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

8 dadie 264F  (YYT#) aS = (35 yoiodosi) 5,55 89 (539,39 (3305

flal pomo g j ljles j1 090 iz

W23 20 (ki progili Yo U Y oy SO 02 b plensrt 1 goam dow gl SEM 010 g il CrgSiusg v (LI

slasip sl o (g Sl (wefae 585 D55wg S dnd TEM 6,135 Jg pisUl 0 g5wg 5o bl (0
S g0 ol g 2SI Zlsal 51 (5588

gl g o3likanl 53ad 51 5ai gaie lgaeds 45" Sl S gl g8 ySn o298 JUpai0T 9%y S (g

Sgai snalie | la JgSIge 0w il (slapil 0)lef o (Hg iS! (closgSiug Sne 0 FcaS b (2

t (F s Y (¥ v

-&)

Casolad Weg) ol o Lodign 9959 98 5K los 090 39 fasme 495 -OF

Dy oo Jodw 30 2pa) oSy Slowi Golidl cels Pext) oYL 4l (a

D 00 3000 Wop) (ol 30 10aBLg UgT 0 pnij b o 2 slavs! (gt (b
oS e ot bl 1y PTSY LS a5 Cowldpg) sy cLid glaopdisp 3l pexd (¢
g oo Seolil ! 831 i wgd Lypods LI pgj oSl slapmiian (d

O pS e g0 Bagi oSy 50 SomBonl g B8 wiile (Sl (Hojes (€

! rgliie (alisie glocdly 38 Wbpg) wflp ol wlus 5

f,e.c.b (f f,e.a ¢ f,d.c ¢v d.b.a ¢
Seadle glp cala (2l )5 ploS abd oo LAY e 50 (delw &5 o ol 5 (S0 5 S0

Fadil oo () g (A Gla sty 5o Jlaw

AT oHA
Eié:]g-'cﬂ!;_:r @ ir\eplicaﬁon
s ST
R MR
(ah elny/ CDK () Dephosphorylation ¢
() evelinD / CDK (<) Polyvubiquitinylation (v
(il elny / CDK (w) Dephosphorylation ¢t

(aly GV/SCyelin—CDK () Polyvubiguitinylation ¢f

oY

Dy dg ....‘A.ﬂsasc-ﬂ)."i )...':‘T.:t Fiat- 1} 1) ] JJ]B.Q dundh ESJ"UJS'“'“‘ da “;mu}lij..h-f M Jh) MAM Lfll..;..c Lﬁ‘}: JLICIJ‘ —AF

iyl ag iy (V 3bsie ()
sl g joogBaga (T s5ilger ol (sladdigs g (F

‘!"..\..:'.rLan ot g3 P J...Qrm.l }L.:.:;.il & eoluw )L.i..'i.ﬂ d.m.ll.ﬂ.n 2 1._.1}1...: rﬂn.ﬁ- —D%

il o yle S o fuged LAl g Gl CBLE (ol gl 8 g ad logs asla lait ()
il e ol jLacsl 5l iy o] Comelass! Ja ool [lacs! 51 aS oads L jbasl C g (¥
358 o Syge (5550 G pe g g (0N SPCCIIC) olad e Lol gs o (Y

Al oo ol jlacil ! 3VL L oo Lgd il o (specificity) coslans! o i o (F
505 (o0 1,8 oolitusl 350 Jigogy plus lane 5l 50 (59 alo o Bad (ol

P (f Pp (v Ppys v Pep Y

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T

Y



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

\+ doeno 264F (YYTF‘} a8 - (F}Md-my)ts)ﬂfﬁ 5)3.3 Logi9 ug.n_ﬂ

Fadly suils Wilyi ol Focoll 6 55k (ol p pj glogins 5 Sphas —AY
Dna C o led 8is (3
o3 pog selaeed Cedlad Bdo (Y
I LDNA llsss sl via 0" colls is (F
I 5l L DNA ;LS 55435 vha & cldles i (F
e shilmeone jle o RNA JICTD cavesi 5o 5 sl Ojls dod —0A
adblige Sy508 5 03 sk Sl 51, CTD O
Sy goi oz jgisay 85 51 il s RNALCTD (gl pind g0 (Y
ols sge IILIT I glajle L RNA 5 CTD v
! oy il glazial ol e (1S5 B e gl i SICTD o laslins o ¢F

Fo pdiien Do o 3T 3im 9 25 (ke sladusy 3l Suplas -4

Exicision of group II introns (Y RNA editing ¢\
Excision of group III introns (¥ Trans splicing (¥
HlS o0 Sully i b Sl il (gl sy i (Ao s tRNA § S0 s IRNA dails glapygss -5
Ocher (v Opal ¢\
Amber _ Ocher f Amber ¢
03,105 ygdor Syplad RISC pSlos 53 59
DGCRA (v Dorsha (v
Argonate (f Dicer ¢

flama oo wylo Jhdi (glaos yi aigly3 )0 a5 (P-bodics) P elwa! pguas 0 Suplas £
bl ge Plsls 5 28 O
s pamRNA g 20 0 (Y
LA ST L T N (PN P
wilnatis g RNA Lt 5l consdlygios sladsgasms (F
o o] yd RNA i (gl 15 o s 9 gl 4l (35 55 U Lafs (380 5lpondy RNA gl (51 —PY
Canl plaS suds ,55 3pods RNA Jguazo
RNA-RNA s (7 DNA-RNA 4 e ¢
33,5 ob JUsb ol RNA (F DNA-RNA-DNA s,.0 (¥
s e o 39y 533518 (laie s (g3l phandl ke i o gile o T el ouds LS DNA ae )7 j0 —5F
Togd o0 b3l il 5 e b g 095 (3l gl 38l Cacls g 008 o0

ALK ¢v ALKA ¢
Ada ¢f Aid B ¢
Fogui oo D guuin s g9 (3 b Jld BB )3 b0 Jolae cjor 4o 3 alos 50
Hy 5 Hy Ggonn gt s (Y Hy s He glaggimmd (gl dof oo OO
He (st 50 3 ejled a5 Gseadleto (F He Ggioen 0 Fojlad el Ggmnsdliie (7

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

idandin 264F  (YYTF) a5 (55 petodnsd)g 5250 8590 58939 1350)]

Cailelas «tmRNA» b LLJ )l o rames 4y 3

e p3 e MRINA (] (513 Failis g (b (905 BEMRNA 5 oud B8gko pgism ; (gjluls, ys (2
WByle il

WS 0 3515 paiam s JFI 4 1) e doesl gounel g 8310 o3l aSailS 4 Yoo sgux (b

asiel i1 il giael 90 Jae yga8 T (el 9850 tRNA & dauis (o lisLus (e

...L'Jhﬁ.u a5 l; \_";ov-sf it ) 5 Gl B0 L,__.!LwLm Lﬂbugﬂ_,'fg.i 3 Libulaﬁ)u-jﬁ__ Lad g 45 mRNA ‘5‘:5; (d
53 WU mMRNA c4; potd Aigie paiaw A sl 4 EF-Tu s SmpB v2ig o) ess 4 tmRNA (e
g g0 8l bbb

0908 BB MRNA g5) » o0l iBgio pg)gm s A sl & p9)9 81 9 SKIVP (s of o & tMRNA (T
g o0 3l kY

d.e.l (f c.d.e v b.e.d ¢ a.b,e

el poif gl 58 g sFl 00 )5 L dile 9 (38,5 4 530 (gl plus

LEndogenous retroviruses (CRVs) ¢

Mutator-like transposable element (MULE) (¥

Short interspersed nuclear elements (SINEs} ¢

Long interspersed nuclear element-1 (LINE-1} ¢f

AUG dgl (Seanning} 50,5 law b 005 @gsle Jos 30 Loia3Ba 30 5 aear 5 adgl Julae jl Syplas
'!'.3)'.} Uﬁml‘l‘lRNA WG9

elbe (F elk, (v elk. (v elF, ¢

“cma «Lateral gene transfer» | ol

SATL S R ast Sl et Sl g Jlad O

Jobki Ky s Ban uSalal &y Saladl o0 51 g Sl

S Jolo So 4 glS0n Jolo S35l 03 Jlazt (¥

Cogt S Jabos 1 503 555 a0 o S0 Jshao w05 S 51 3 s ¢F

PP R sle ol so wo v w8 camRNA surveillance

slasl olly fsaS glls mRNA (v Jlas 2 sla sy b saiSallas ()
nonscnsc-RNA ¢f oLl oeas i mRNA (v

s wiis Degradosome wuSloS 3o 355 9,050 don

(O yand 2dg2lSys LY PNPasc (v 515 ()
RNAasc L ¢f RNAasc H ¢

Yl TRAMP i 58 i 9390 plas

e e o) gl ggui Collad K =i camge [ExOSOME b 828 b b O

Sgi o0 ol o5l gig 38T Codlad S 20 camge EXOSOMIC b 205 5l L (Y

A5 e g peSale angill LAl ol 5l el RNA glyl 4 0ligoA as) fog38 L (Y
g oo asb RNAL clyal 5l oligoA 4t nod s Coge 510e collas L (F

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T

_$5

-£Y

—#A

%4

_v.

-¥

-¥Y



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

W axio 264F  (YYT$) a5 (55 jekodnsi)g 5250 8590 58939 3303

V! praseas iNSOIAtOT J1ai 5L 3,50 ol

Sl Jigeg g odisl¥ lgi v B, OO

Sgdigs ilag g >l T aile (Y

B une T 53 iy oIS, 8 e Y

gl ga goodaid Joi dy cedad oy y Jlail § adls (F

4t e 3| e s Exon Junction complex dnafsds cpmods sivew @ divd JTMRNA UG 3000y 50
ﬁ‘..l.‘ljﬁun o ¢J13 Lb)j.nf'& TQLJJ Cd-u-l‘}

Mex - ALY_TAP ¢v ALY _TREX _RET ¢y

TAP _RETF _TREX ¢F TREX _ ALY_ Mex (v

ol 8,90 oS5 (o1 58 (2 2By b bd oo DINA 1 (2l (o (oilog )5y i

AROY oS, SECRON SRV, SUOUN o | ‘DNMT\ O

HPY (DNMT & semven § gl Geandlts (¥

DNMTy & a8 sadad figeiihi« FIPY ¥

Ailosls 5,8 addlis 3500 1, MIRNA 5 SIRNA L RISC oSLoS wiliss clacsass 3l oolina! L Lad
TS o g B 1y e 31 Syl Lo (slaasily

S e )l ! aes 5 SIRNA RISC usles O

S on e 1y gty MIRNA-RISC S5 48

Sed o JaSe Ban MRNA L fl5 sba, mIRNA ¢

g a JeKe toa MRNA L 1S 4ba; SIRNA (F

ogis g0 TGFP JUSiis pns jlgeo Zacls (Loss-of-function mutation) ;genlic yt p Selas ol Jlad
snoN (f ski v [-smad (v R-smad ¢y

§2,00 DNA 1285 siglyh (581 da (RMIPS) (g jlosiilon oamibs slbipiigp ol JUed il b 55 ol pos
g o (6 jbmdidles b LSS 5! Adle (3

D oo f e o Jlad e ey (F

9 o DNA GIRAP glacpzig, so los cels ¢F

55 00 DNA (61425 050 gloo iz 4 SSB glausiy oy Jlasl el (F

A lidw J 8 coad o] ol a5 aans 18 aalllae 3 )00 (fige iz Ay Auegy g0 ) G5 ol Sl 518
28 eealiid Blolooe (el 1 plot g adlad (ol (3L (5l (Fg) e ST bl o0 (s 99 (opdid
Cal oo Ly Ay dwg

Polvmerase chain reaction (v DNase 1 Foot Printing ¢

DNA affinity chromatography ¢f Reporter gene assay (¢

Coau o0 23 T (58 s 3 ST 10T al Jled Eeely 395 505 58 & ervthropoietin ;50,92 Jlasl
[P, — Kinase (¥ NI'kB ¢

Notch ¢f Wnt ¢

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T

-y

¥

-¥Y&

_ys

-Yy

-YA

¥4



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

W dseino 264F  (YYT$) a5 (55 jekodnsi)g 5250 8590 58939 3303

plas (Operator constitutive mutaion) oGl su i yauwlio jlro o lislu blad 4 a5 Lac g ! o
Frcwlads jUAGH o a0 dwg e

B- galactosidase aiugy Lo (Y y9sa, 4 5o b RNA Jlail 5 cusilos (3
repressor « inducer Jlas! jl cailas (F [.ac repressor atugs sl (F
Coigus o0 Adenylyl cyclase o 51 ke g Gior ud Jlad el SSplus

ACTII 4 PGE] ¢v Adenosine s PGEL ¢

PGEI s Acetylcholine (f ACTH 4 Adenosine (v

Tl o (2015 5l T adgh SHalaS sl b dbogos s (B9) 4 0L (T udgi o

S5 n glaonsS e (F = $9s sl )l ()

SSgargnt (F pojPs s lreaisS les (F

S18 ol kews Mg o0 ol L alos 1 gl 31 g 3L o adregerniv 505 o8 e Sl b B -blocker
Cd g0 o0 S g 310 pl e b 3 Slos plas 51 (arrhythmias) pdacol wdd b e

1P, o5lala, ao!58l (Y S elinl qa il dlad o liE (0

C sldgind gilalles (F CAMP 31 e oLl 2as p aals (Y

3 g o0 plendl & y90 4z & nonsense mediated RNA decay oo 8lwwsds o ol J 508

MIRNA lawg MRNA & 0 &350 ()

SIRNA Loy MRNA a2 52 (Y

INRNA w500 5 dar 3 ol a4y aiuly i (¥

(EJc) 081 (Jlai uSlsS Tanwgs p8im 055 5L (5395 s sla MRNA o o (F

o 3oyl oo (5 soli 5 o 33 MOMI" (g A

g s syl g 2ol DISC LuSles LS jlea L QY

g sa sl SE g lajlals ol Jlb bel TAPS jlgs LY

gdsgn 55l 51 pos Sl 5 € oy T (giluslil el (6500 g (6 pdydadi ST L (Y

Sgdige 5] 2 B pnen s Lol (a5 008 Gl laslwls & SleT (Slaslnls” foad ML (F

1 ] gamo RNAT st 8 (A8 L akuily 50 p 5 sloady 35 don

2,00 A ileg S JS8 G e 5l S pl Sl Jloel o (8

ool ASRNA 0535 gl,ls (slo g g blio 13 (59255 olo e (293 (T

Sls A a5y )0 dazr 3 Jlaa ly 13,5 Sl Bayle §f (pagis; § e pdaw p0 lags) pla palas o (F

33 oeilag,Sas Sl g SWIF Lo (onlgilh ol Fopghns 1o VY o)lad el 0,8 aliin oo 51 CF

g e p3) e 5

48 s Cis acting DNA sequence pla cladbio glyls wiegd o Jlad PKA dlougds a5 oley 5 dos
e als s o pf 5l

1CF v C-lun A

B-Catenin (f CREB ¢

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T

—-AY

—-AY

-AY

AF

-AL

AP

AY

-AA



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

\F axio 264F.  (YYT#) a5 = (55 yoiodosi) 5,559 8,9 (5599 (s90)]

] d.tj.f.?: L'm:’ﬂ'ljlsi'l 3 (CRE] cAMP EN) omaé.ml.; P dl}h ﬁbuj UL.J || W'in

6]:‘:_1[.3_ l__‘..ﬂ*q.f m e 8 adul ﬁa.l.l_',.ﬂ.-.».‘! =CR]: Er ‘_]L{.r.ll _J‘ ] CR]:B Da.h.n.fre._Ja.nJ CJ"‘:-“_BJ" {
NS e Jlad 1y gmigig

‘_51.-.'._5]; J.S.L_..af :'CBP ;L‘a.m]_? A v g o =‘«.L~}.n.~.é -:C‘R_.E e l_JLu:u1 }l e CREB au.\.n.pjfb.n-h.u L g (Y
"Msc:“ JL'-c' ]J )

b...S.k..J .CBP EAJ:LHJIE A g 3 e er CI{E 4 dn—‘ﬂ-ﬁ.:.? #«JJJM )l L Cl{bB OJ._ASF;.J:I._T L_J""""’Bﬂ {r
S oo Jd ) (i g1l

\__...\S—.L\?.ms n\-_.,,.k.,.ia EJ.L_:_;.I:L.\.& ,J1 e LJM CRE A SHJLLA VM-SL‘?.QS— dl....ws,fi.: CREDB Q-kMSG—-[D_A; l-_-,..hi_}gﬁ. {f
A o Jlad ! egig; slails

£, i door 5 pdins 30 Loy 5 bt i’ 30 3 Lo JeSdge LS plo

eRNA (f PIRNA (v snoRNA (v Riboswitches ¢\
13,313 3 25l 5530 plos j0 lluile Lol jloged 50 oud 750 ilig K (8 2 gLlg 5 oleMbal
wodled o p Wh pelaie w0 (g p i (T Sshals 0o VU el g iy pwidigen ()
s g3 o dial glaad ansens (F R A el e e s (T

Slod j Suplas b e T Loslib oo ¥ 9 ¥ g5 e gy CaBign 30 (59l DL 59,012 D oglis
2,10 g po 0l dlasly o3

Sl XY sl D (Y sYE Dy FdE_ Dy

E il CaPuo Z-DNA &L&i.é-'.m L,aa‘a.'.‘-'v_,d sLl.w..P ra‘..‘n.f

sl gl =V dlag T i3 forale)gdisS 5 SYN bt jm 81 s j55ls Moy gemale;5disS ()

il gil =V el b feralejgaisS o SYM Lagasm sl Sl Mgy (el piie (¥

ol godl =V Lol aid gl 58isS 5 SYIL o0 (' 694558 gy (gl 9l (¥

el il =Yyl s gl johieS” 5 AN Wnsdns s (' (52055505 Wig (igle5aisS (F

Vsl grammo (s, g sk oy dw (gl (gloind 8,1y 3550 plas

il 59,5 oo a2ilyi gn (F 83l Jama 3lyi gai (3

il gl s ailys o (F il ¥ s auilys oo (Y

Faw! 00,8 loug  Jlal 8 3 )5 W 5uiia 31 £ 43 plaS LS Lo sl cg> small angle scattering SLos5
Joles 5 olid o2 gloytig (T (cyloskeleton)  Jalo ISl glacyzigyy (3

ehis gz (F (Ribonuclcoprolelns) baposs o2l gige , (7

0 TP O] O < RS (O 3.3 | N e DNA T Jglomo ay i1 39380
a3 i el (Y R et SRR

T oo oy AT Sl g o R (T

dzrly 4 i (5185 (s )L (o8 (slbusly I JSiio gl (g pouly «Olg el (IS ginel 5585
PP b 33 5o sladi,

ol g gl = Log el 555V Ll ON QY il Ky 95'508 - Ty (ool 55259 ! - N 1
orsel J8SYE Lzl - Ny aad S o5l _ ) (F vl 35908 fetat - Ny el Sig il L ¢

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T

—A%

9

ay

Ay

—4¥

T

_qp

-1y



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

1D dxio 264F  (YYTF) a5 (55 petodnsd)g 5250 8590 58939 1350)]

o laomiig n Nigh oo asly 45 el (gldanl o izl g o0 g jliSLe s jo 45 B Dlxds 0 44
FioloS W yad 1 68 pid jlows jlidle & sy
e e Optee (F 0 T it (Y Otdag - eeelS (T tdsn - Gape O

Sl 93 ¢ ol ol 41 oS g3 ) el 31 ol ! Yl &5 g 1 S j0 1y (gladeel dnl A gt 501 -4
AP PN SRVESTRENID [PORS-N PRRE- S0P IC UV I EJN COPESICSOMN 1] I SRRSO BN WO PRSI PR COO [ P B SO

ey 3 (F i Y CeM LY Creeligl? (Y
Flonat il andly 31 i om p oA Mg (634 < ) sla sfgegSlo g0 —Yer
g8y e (T od'g yaly (¥ L5 ydan (¥ e O

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

VP dxio 264F.  (YYT#) a5 = (55 yoiodosi) 5,559 8,9 (5599 (s90)]

S 59 1 (2 ol g 90 5559 (g0 3T Wbl g LS (9 ST



