G258 90 3T (nadd Colw g (o € S (&9 T

343F

> ™ 1343

ol
:‘;-.f:'I 5.1 > 1n|.;
:Lawol o

S 1 1 0 1 0 0 0 0 1 O 1 1 1 1 A R R S S A

> = A oo ool Coles S50 F alSiila ;F

¥ 31 oyled az 8o
A e s Ual el ) gt

295 5 Sl e ke il3y

IS Al e olajl

59939 gm0 3T
IPRF Sl J513 (35 1050 d0sd) (635 51005

[ (YYY5 a5) JoSI g0 g (o gl m (ilidiioms ]

| aEE N0 1 sl e Voo 1 Jlgm0 Sani |

R REIRRRE | R R R R R R R R RS

oyl B | oyl 31| Jlgww Slaad el dlge Ty

E.a..a.‘;ﬁ U""E‘J" 4.:54:!:‘41

Yoo \ § ke = ST - ialeme S - Suiden o o tian) ‘|
EDNA JLLES NP L1 S L-!;JEJ_.,_, T ER N (I .

(05 ol pedaS - Asz 5 5 g5 = (5 jlsiiiilas g

35l JAe 8 0 ye0)!
e jle ol clile  salazd

g [ PP Jle = slo aiiwl ]

v ymign 1y 0y o il e b g il g0 jlene e e 1 g b i P gtor 3 i bl palid 8 3 g0 T (85007 2 3 e (one 3 g ) g g2 0 YT LA ol il
[ St |

PAR IPAY (PN I PAN IPAN IPAY I PAY 1PN PAY IPAY IPAY IPAN IPAY (PAY AW | FAY

O 1] S S S0 S0 S0 S S 51 S S S S S s oA s o ot e

R IR RE R R RR R RRIIRG R R R R R R R REIIRGI IR

S 59 T (o? Sl g 39 5559 (9031 (S g (0908 LY gw 4l S5l



G258 90 3T (nadi Colw g (o € Cand (&9 T

Y axio 343F (A | g )0 AL goxo

3,1 5L a2 N-Arg-GIn-His-Trp-Asp-C scslcy o pH=Y o -

e 5l 9o (F St 5l S (F (e b S (F Seme lg ()
fuudl o 3lail 0 g0 plus o (acetal) Jlowl fslis -Y

ilige ) sl £ 8 4 SIS a5 S )

Ailss 1 gl )3 @y §5359,8 45 alin (¥

B L S5 iy IS a e a0 Sl SRY

ol e o (boat) @l » 5 4 (chair) Juis o8 a5 lSn (F
€341 (g il Cdled A8 Cdlo WS b b s Y

D-Ala-L-lys (f D-Ala-Gly (v Gly-D-Ala (v D-Ala-D-Ala (\
Flcwl plas daicwg p pw b ra JsYIE wglas -F

<z lasenl olaws (¥ i Pty 33 sl oy pas by ogry ()

Jarmels 635 50 005 2l yagl £ (F gl eyl plao b (i3 <5 Wigny £93 (¥
il pIAS (i & anij (S35 gimw 5l Lo yg iUl j9ue pamo cod i -0

boc—c¢,—a,—a (¥ b—c—c,—a—a, (

b—c¢,—2c—a,—a (f b—c,—sc—a—a, (¥
f955 50 090 OMP (55 3 oiSly a2 UMP 4 OMP Lo cg> -7

L=l (Y Oamlimal pudl 3 ()

uﬁ"“’"Mﬁ"'JSf‘ (f a.i@j.z Lg al=! (Y

€08 )% (o0 Ut (oo a2 ) (g HLA] (S (ilgd bl -V
oean Se Sl llpl s O
b Gl e g (ordane Jb &5 Il o (Y
b Gl Jgsle Slagy Ol Gliee a5 ol (T
23,5 (unfold) 3L 5 eas £, (Fold) eanls = 5l oty a5 Silej (F
fasl o (LET) (6551 b JUiil o580 30 ales oS —A
318 oS S Jame (S Sl Al b g Sl s 1 2eST Sgie8 slagin 5o ()
3yl uSe Cod Jaoms | S0 S Ao b g el jlade o idin JSeied clagin o (Y
3,18 s o dawzea | S0 S aionila b g Conl Jlafe oy 268 Wl 6,5 4o (Y
310 e o dagmee (S s azendls b g Casl Jlade o it Wl 0)5 50 (F
NP Gime Jlisl yo (uiig p LS le (a9 0 1) (tpliie Sledlbl 4y 35 plas )0 0 )Lil 090 glasass -4
?Méuﬁ
ol i b g ANS ) s il g8l ()
Sy el o e aled Kjse g (15 il sl (Y
250 4l 53 Jlye0 oled Ky 90 g ANS 5y e il gigls (Y
o) e il 5 515 il sigls (¥
€015 gSro Comu ol sl oIS b 59,5 035 S (S 589 iU (g p g S 2 Henry (555 b gullas -V
(r) gled (¥ (&) b Jemils ()
(€) Pl (S pslgs oy (F (M) Soals 4588 o (¥
g dadls b fiSea p )0 (1) LdgSso (o alold L oo (pw 95 (¥ig = 3)Usd alaly olal W)
il 4igfay o j 4 adl

wF , st (f ¥ " N ¥ Y ' T ¥ Rl . # 0

S 59 T (o? Sl g 39 5559 (9031 (S g (0908 LY gw 4l S5l



G258 90 3T (nadi Colw g (o € Cand (&9 T

Y axie 343F (A | g )0 AL goxo

Slr ) by 51 G plaS bl paudsdi mrow 9 U5 (el slaps 4 Jsbe glic &5 (Jjge ;0 Y
Siail il Lid  J8laT  facinadlay souslon
(Nernst Potential Equation) o alsles ()
(Debye — Hiickel Equation) S - cbs alsles (Y
(Goldman equation) ;a5 asles (¥
(Donnan Equation) liss alsles (¥
flawl oo S Y 3,50 30 dlas plas VY
Sl g 5 (ol 8)lg0 )0 Y (5 ez)l> (O
ol 092 591 (g Auligy 30 Y g iyl (¥
D sa ST S a4y e 5,1 (Jok 81500 (¥
34la S Bl b Coale o g 251 4 Lﬂs‘;'!'}i g % T
3 ls Sows DNase culled a4 i) oole Jil a3 plas ¥

*ye y glinsd 33 (T k518 55 o (Y pdaiiund o (Y i g2alS ()
Fiaml plaS W pidS ausid  Jloiol Cand (gl calbio CoiS e -1

JEDL el (F oS el QY &l 5eaSY (Y by ks zasl (O
Gogul c0 000 Ylalyd L )T )0 33 o)lae jl S0 plas —1F

S 9268 (F o4z (7 ey il 3 (Y iy el )

fumal g Sl plaS o o)1 (FALlS 19 09 o0 Sl gi ol 950 1S g (pal pinsls 1Y
sie o5 sles 25 . Bacillus licheniformis ()
Suie g5 slas 251« Bacillus licheniformis (v
e o5 slas 25U« Bacillus polymyxa (¥
e o5 sl oSG« Bacillus polymyxa (f
flnl 12595050 1 G plas (2L yo glalao yo Lo 5L SLiGelid 09 5 (0 i slel 2 —1A
logs S bgrsT (¥ as S bgigy W1 ()
ol GHC s o b et 05 slogs 250 (F o g =S ligig s LalS' (¥
@ 355 a8l 8 sl (sinsitral) o Ko Buw glyls Limnea sp. 53l y93l> sesly slod ,§1 14
oy yige 1] cpally 9 aple opl laeuiai) plas ol (Dextral) o Sl Wig S cudasd bl
fiiS o
(SS) Lalls 0,5l jau 5 alld 5,8 jole iopally 5 (S8) Lalls o Kz 543 ()
(S8) Lallsl 0,5l 90,0 1opally 5 (88) Lalls o 5> 0g5 (Y
oalls 0,8 g alls 0,80l jole sopally ¢ alls 0,80l 0gs (F
Al o Sl a5 alls 0,80 oleipadl g Lalls 0,80 05 (F
waelas Sl Sloled (s Al yo )0 Sgugh clapgigegF (S Cha (SigSa i i plas jo T
Tl ogSae jalne €90 51 (i

(\

.|

S 59 T (o? Sl g 39 5559 (9031 (S g (0908 LY gw 4l S5l



G258 90 3T (nadi Colw g (o € Cand (&9 T

F axio 343F (OO | i )0 AL goxo

Tl plas’ Jhai 0 yg0 Cilyg 292 ) dolic el 0 Y
Ly o Dgdzma ()
;i X 4y age 5L (¥
e O i}

oublic (g phnis Sl pdle (LM 0 Soplad ) glbcaden ;U L pglo poodw @ GlbMiw o VY

fuls dalgs
47, XX A2 (v 47, XY, +21
47.XY . +21/47, XX, +21 (f 47, XY .+ 21/46. XY (¥

O] pramas dy 3 plas -YY
el 00l 7, bl g S Yol ol 60,5 eais el giel K Jaith ot s JsSge 0 51 ()
ol bl 0995 528 gz il Bl iolisS anb o3ludl 31 T JSge a5 st b (¥
Sk O 0 medsfioe il anils 32 ol wty (b ol il G 50 L sy L S ST
Sl 00l0 #; (ol 00938l b BAx) ailes gyl (o s
Sl (Sas Conl (s a1 pacly o1 Jsb (s sereb O] gannlsinl o lg a5 gay L (F
Al Obl G995 4 dapgas 5l (So 8L e Sl
fuidl o BT Ll a2 donss ol Johoo DNA 5 0ily Johuo 45 12 51 S al> yo 30 Jobus ;51 -¥F
A8 o Jlb e 151 g oads Late Wo ey DNA & by o PCNA & P21 (ps5q, (O
g s by b Jsho g 00l g crge g oad Jlad it PS3 (sigy (¥
el oo CAKT Jos 5l Catloss go g azbly 2l581 P53 g (Y
05l o0 Jomy Catlan D opdSs CAK2 Joe 5l 5 99 oo adgi P21 opzig (F
€3 guin o0 Aiiild p G plas Cudlad bawgs Primer  S155 gl Glakad j0  -YO

III 5l,el DNA (g;lelssig357 (Y [ 5,0l DNA g5Ld8 5ig551 ()
[Tl 0.l DNA  g;Lls g5505 (F [ el DNA g;lels gsqul (¥
oly yj plas 4 by g wSU I e b DNA o 51 50 Proceesivity sbal jo i op pdiy -8
s
(L) vy (F (L) O (7 (L) B (v (Ll a ()
70 ¥ (o0 )30 (i p pIAT biwwgi i 3 iy 755 99959 Sz 855 el YV
Exportin (f Ran (v NUS Jlg (¥ Importin ()
Wy oo Juako (g n oS AT (1] 9 (S35 0 )gigegn W AT (g p B (gl bl By 0 -TA
! plas”
TFIIE (f TFID (v TFIIB (v TFIIA ¢
Fadylo i pgjgowws o LSLS 3o b piigy jl adws plas Y4
ST glaciadls - o Sl (Y il slacaadls - o Sanl ()
ST sl - o yaals (F ehslins glaczadl - 5sglSyl (¥
Yo pd o0 Do JoSu 39 £ plaS byl (G HT oliwd a (coudlguil a5l I o Jo5ujg Jladl Y
COPII ,ls_pites JoSujs (Y COPT Js 55 JoSii £
SN oy S5 je (F s g JsSags (F
T390 (Jobw a5 12 505 pumns oy 31 9550 My Gy 51 535,08 5 Jolge 51 S5 plas Y
oy el ,5aSTs (Y 3 3lge ()
SS9 4 pgjgas,S Jlasl (F DNA (g;jluaslan (7

S 59 T (o? Sl g 39 5559 (9031 (S g (0908 LY gw 4l S5l



G258 90 3T (nadi Colw g (o € Cand (&9 T

& i 343F (A | g )0 AL goxo

ol jld a0 X =Yoo 0 o (pdigp rnl..Lf ‘::dj.fl..!..q- ‘5|ﬁ ;tm-.:.'.ﬂ..u,ﬁi)l slis ;o VY

oISl (F Sl (Y oS (Y Oyeals ()
fobl oo Jg s glhlo p slp Jolw jl Soplos olewdl clie VY

Yeast (v E. coli ()

Human myelin sheath (f Maize leaf (v

fadl oo (Sl gel slaaid) sla Shg jl Suplas —TF

900 LT JuKit5 | il Loy YIS g 9 0 i Lo Jolas 000 JS 10 ()

b se Ll S5 51 e JailasS s 5 aiyls (2 Jolos J51s sl aloler s (¥

il oo Layg il Ll (68 UK oo g iyl i L Jghoo 1 (odimy odbans (sloeSaal o (F

g oo (i pewld clpl iy p Loy g ailo A eas gla Jolu slaal o pls sl o (F
faib oo e Executioner capase jl SGplas —Yo

Caspase 9 (f Caspase 6 (¥ Caspase 5 (¥ Caspase 1 ()
Tl oo Gy (g2 jgme b adaly 30 Ojlas plas” -YF

Sls ATPase cools bapy jame oalod ()

wiiloduds ans-bu S 0yl S 3 ‘_,._..f.....u O gy g }| Lﬂad‘]}_w ,_;:Ln..'i (Y

DS go ISy ST e sl Bk 4 St Sl s (oam (T

)5 58 5,5 i o 551 il oyl 5 JySle o 53 ATP Jloil olSoler (F
foghign Wolo j slo awgy jl Saplas’ Gy 5 Gy sladgho g 51 TV

g 8 0,9 byl Gy sk a5 050 0 Moo jlg by js Gy Jobos i ()

S90S 0 Mg by Gy Jsho aem 5 395 0 M 0)lg by, Gy Jolo acten (¥

S on S 8)lg gy & Gy Joho s g wils o Gy 0 Gy sk acn (¥

Bgdise S 0 g by juw Gy Jsho ateas 5 wila o Gy ,9Gy Joho aten (f
o9 g0 Suiij o3l (re-replication) sums gjlwadilos Sl iyl ylailins 39 33 Jolse jl Suplas gals —TA

Gemenin (f Cdtl v Cdco (v MCM ¢
a5 o0 sl 1) (Jobw a3 52 Al po plas D (plSs ale s0b 5T 30,5 T4
e e (F Gy 4 99,9 (F S a3 295 (¥ s 42 99,5 ()
Fogab oo il Lo Jgluw plaS )0 pidon g 0)l0 Glai Jobw cdSiul gli jlog,5 plas as (pmojo ¥
Jubs! sle sk — Laalgl 5 (Y amale slo Jobo - olin glaatd, ()
Sl el ok o gk bt (F acsala ela Jobor = ez ; 35, (F
2 GIn-Arg-Pro-Leu Goly &G 0929 9 Jlwo i = N 55 gdgpund Bl O b (Sudigpn oled waie - F)
SamlanS Jlonn i = C
L_g}lf‘ olfuo (Y smu'}lﬁdﬁ aSs ()
eeia (F Jgissly (¥
138 5 o0 po ety i a2 Jg g 3 (o09) (oSTp (LS Glopmiig py JUil pus ez ge (] oS 50 e —FY
PEXS (f PEXT (v PEX19 (v PEX14 ()

ER 4lii Jlgi ized g aiws (signal sequences) ailic Jlgi olls cpmiigp S0 a5 J g0 0 —FY
Gl p!d.‘r J,S...'.Lu Ly § 3 U_'.tLQ.r Duads ML

ants (¥ ER (A

Sgd g b= ER g a0 (F e g (¥
Tigih oo w31 IS (g5luJlad 4y () SHWIT 55,01 glooni S —FF

ke Lol (¥ C ;Ldsinsd (O

sl (g3gd..8 cAMP (f 3nel (g3ga8 cGMP (v

S 59 T (o? Sl g 39 5559 (9031 (S g (0908 LY gw 4l S5l



G258 90 3T (nadd Colw g (o € S (&9 T

¥ axio 343F (SAS | gy A goxe

sS jeee KT UL 5l ilgy oos Na© g0 1,2 —FO
ol 508 KT 5 Na¥ s cjab (0
sl 5.5 Na™ S KT e oyl (Y
A5 )]8 diga o] b Qilgs soi g 0391 SizeS Na™ g o5l (¥
A8 s Jladl JUIS gladalyial b dily7 od g 8395 S8 NaT 100 o5lul (F
CsS g0 ok Jokw 99 oy JUI wiile laolas —F#
Plasmodesmata , Gap Junction (v Hemidesmosome ., Gap Junction ()
Hemidesmosome, Plasmodesmata (f Occluding Junction , Plasmodesmata (v

‘!‘.Ju.'..l.f,_sn 4-]-!}.9-1»5 1} MT slrasl plas aud.:-‘.: Jlxs ) ges ;,-.BTGFB ﬁlhad.i).:f -FY

Oegi g e (B O 9 ey (V g (V o ()
Fadol Jos poald O jguas clis 200 j0 JU olou | b uiiled o (Ionophores) s sdgia 3| Suplas —FA

pled gy 33 99,08 518 Jjgiamw )0 JUad pad (y5gee S plgie a4 (GlewlS puf (SR gy plas —F4

A w3l 5 (F D (el (F ol (¥ B n3l 5 ()
4 osdigh baie sluls sgls 3 039 i dicwluawl 15l 5 (MoOtifs) cladidse | SUplas  -B
ol oo 9o y90
Leucine zipper (¥ Helix- loop- helix(
Homeo domain (f Zinc finges (v

! oo (yilog ;5 ;0 Hexameric Rosette jLslo 0550 30 3 9)le0 jl Suplas -
Siboe syl Yo pd g50 00 gl s 3o Hexameric Rosette ,» ()
ams o LSas |, Hexameric Rosette [lslo g ooy o548 j5me S5 Jo> (5ol Vo sla,nd (¥
sol> Hexamerl Rosette gla tsls a5 wijas o U glaisf 4 00Kb ojluil 4 slacis) DNA (¥
ik o JSii |y Yoo—Yoonm Lhas 4y 4 YooKb
Dol o bl ably o (6 pegil Yo e o010 (g5l> a5 Jamgia il b Sluil pgjaag S ay (F
f ! Salail plus” ool lys-lys-lys-Arg-lys (iige sol> a5 Sudigp duaie -OY

Gol A (Fulig p psdped oSS alo o 4y Gy alo o 1 gue sl Joko 45 52 51 5L il al> oy —BY
Cycline E+ cdk2 (v Cycline E+cde2
Cycline A+ cdc2 (f Cycline B+ cdk2 (¥

o ST 09,5 9 oSy Glagniiyn b bl s -0F
D 0 ":rh |) U""fl —l" cdale -.u...'lj'] mdLm|L45w1 \fL“b;_."'_‘j-"Sf Jl J—J}""' J; {}
islioe d92ae |y il 5l (s3lse loins (ST sloans; 4y JLasl b (odld (a5 (Y
Sy By s (e S o jon hae il ol Bl 5w oS DMD g les o
A5 o0 lax (ol )15 (glais ools 1 (5
g igd oo Wil gmnliyendy 5l il 5 0l bate o381 -G 4y (ulidg o g Bf_o-.'.}}*:i sl p (F
meraJing)J Q{S'—F Lﬁlmd.;.ij alaas

S 59 T (o? Sl g 39 5559 (9031 (S g (0908 LY gw 4 S5l



G258 90 3T (nadi Colw g (o € Cand (&9 T

Y axie 343F (A | g )0 AL goxo

i1 5 5l8 Jssbe (uniporter) » oG O g0 43 45 wiswd (5305 BU GLUT & pguwge cloguiiny 00
(e e (w30 B oo jeue cLid
sl sads aSls ,;}1 e VY Blos 4 besjye glays Ll jo a5 510 0439 GLUT £g oz ()
Sl oSl 53 Gedgend 808 w5 B (sloJshs § 505 sla sk ;0 GLUTZ alezr ]
10 S oyt Ll (gom dw laisle Ll 4y 515 JLai! b Ygeno a5 oo lulis GLUT g4 ¥ (¥
ol Jlob sanallse) B slo Jgbus sLié 3 GLUT3 09,8 ol
3 g o J) ol 5 ileiigo Jitia | 3568 S5 Sy 40 4535 Bo b ln GLUT gl ¥
e o Jaza |y 55508 008 L5 g 8 ls codleb )8 sla oS sLad s GLUTI (¥
oy lp Baye Julgwl sbjele pidea Gulpl cel pj gblele §I S plas LS4 -0F
fogd o0 L Jgsdg09,5Lo
High Endothelial venules (HAV) (1
Vascular permiability Factor (VPF) (¥
Vesicular-Vacular organells (VVO) , Cavealea (v
Mucosal cell Adhesion particles (Mud-CAM) (¥
Cell Fate choise (Fate) cuwd oliuil § pudisi )0 adb jl pliu Jobw gloply JUEG! ol pnn 31 S plas - BY
3,08 i (g0l Jokw SO

Notch signalling (v JAK-STAT signalling ()

Tyrosine kinase signalling (f Wnt signalling (¥
Cogis0 jouall Yoo Ccly (J slredlgils 5 Jolge 5 G plas -04A

Bad — Bax — BCl - v ceda (Y BCl, — Bad — Bak — Bax ()

BCly . BCIxI , ceda (f Bax — BClxs, Bak (v

&l Dynamin ;253w 59; Loss of Function & jse a4 feuwlige SO Jobw 10 oS 0,8 51 04
fogs walys az o amis widly
e jleopll pig U Js%;e oo las (Y L yo San L pae ()
ARF .59, 0 GTPase cllaé pac (F clag jlcopll pog b JoSise olas pac (¥
fagd oo PI-3,4.5 triphosphate 4 (wiigp plas Jlail cosw pH (g —#+
Ly C jledsins (F C 5l putign (7 B LS sutign (¥ A LS eign (O

JUus o35 43 0 lsad 5wyl 1) 955 4y Juaie GTP 3y, Ul (Ras”) < Ras gasilh uz o9 —5)
. e 2 T o, ! :
Taid3 o0 350 095 5l (o 9id 4z RaAST gz (61510 (Uge glo gl il 0

Ay 9,8 byt gl EGF & 5L (F ) Ay cadgs (Y
fabl Jokw gjg i Lo 31 )0 JHST 5l (0L wilgi oo Ll (g low plas” —FY

Taysachs (f el T (Y ot b (Y MS @
TosS o0 J.o.ﬁ Matrix targeting sequence sw p5 alg.‘..c.d.; S plas GuS gl uq;i.—é- slis o -FY

TOM40 (f TOM70 (v TOM20 (v TOM22 (y
fuis oo Jos adaptor ;lae 4 Soplas —FF

SOS (¥ Grby (

Diacyl glycerol (f GaS (v
ol i Josho a> oiligd o APC—CdceYo wSlaS -5

Cyclin B (v Cyclin D ¢

Cohesin (f Condensin (¥
Codco I 42 Fsagyt (pids Jab s (gt jho 33 jayd Joulf slajluiiy y3 STATS -5

Bad (f BelxI (v Bak (v Bid

S 59 T (o? Sl g 39 5559 (9031 (S g (0908 LY gw 4l S5l



G258 90 3T (nadi Colw g (o € Cand (&9 T

A dxae 343F (OO | i )0 AL goxo

63,10 (gl G il &y (g3UUT (slopgjgag 5 JUL! jo Syplas —£Y
S5 § 4 (Soo slaand (ygenlispods 5 15l (5w 4 (gl (Tgo slaans; ol hsb ()
6?1"5 slaal; el el g 69"‘] 90 gleard, 8, g (Y
e glaail) ewlp ey 5 (g, AT | Seo sloail, slaard, Ogel 7 ey (F
D sledid Ggeolipaddy 5 6959 a5 (g0 slaaid; (grali e (F

fluml plas aily oo ol yod 089 gla ok 5l i g 0 3l j )l (4818 Canwd jl g 7 by 45 by gylom e —FA
g5 o0 CAMP 2ul33l cely g 00 3dg 000 GDP 4 GTP 41 51 5 aSGAS (595 1 o 336 ()
b s CAMP 22l 5 DS sl e s GO (55 32 o 50 (F
ablge TPe 5 C jldsind mapil s s 30 (F
Albise Jobo )3 oS Clile (2818 g oendS JUS (55, 2 o b (F

(09 00 Wil (Sligyd Casl B slopralSulis (10 )5 aiity o5 (290 b Suplas 74

Cdhy=CdCyr (f APC—-Cdhy (¥ SCF -Sic\ (¥ APC-CdCre (
fuidl oo BHy (yogo syl bl pj sl Jeise cidz jl SGplas -V
BCly; —Bax (f Bax —Bak (¥ Bid - Bad (¥ Bax —BCl, (

Cansl 90 ok sBuislyd 51 Sl ;3 MPF 4l5m0 5o ¥ —Y)

DNA (gilo siilea (F ais (il JSA5 (¥ lapgipes,S oS5 (V1o jeg il s ()
Cogu o0 5 jlw wiilor rolling circle ¢ 5ilso U p ) slgogii 3l Suplas —YY

$A5L pgieeS (7 S5y pyjge S ()

la3le 51 oam pajee,S (F yoia pgiza,S (T
£, g0 giiilon JiSiar 0 W DNA suzmo JLail b odligyd 5l aile Syplas -Y¥

eda (F  glaxd, SSDNA & osisd Joate cuigp ()

ilregnlsss (F jleal (¥

LTI | .FL!S' ORF ;_'S:.I & gulIen —¥¥
aasls (305 sletil 5 Hpge s slal (F aails (5995 Sl g 9% (9995 sl (Y

15,10 0929 (g Ll dx DNA a owigd wigw i jo lasol 3L ;0 Cro pligpn Yo
Helix-Loop-Helix (v Helix-turn-Helix
(zinc finger) (gq, cuaSl (F Latngl oy OV

€3 o0 JlULS o 31 pluS Lawgs Branch migration al> o 5 L il 33 Solgod oS iy dusgp 0 Y5
RuvA.RuvB (f Topoisomerasell (v Rec BCD (v RecA (

Gy 4 g p Jolw 3l SGelas o Synaptonemal complex Jli guloew WSles fSCoG -YY
‘:ianfu.n FL"':"'“ )th.k#
e (F Sy (F PSSk (¢ Pk ()

o3 DNA L Jg oyloi o8 08 aisTly 55000 4o T jipes DNA o 3T 51 (Domain) s olas -YA
Fole Sy ool JuSid
Core enzyme (f fingers (v Palm (v Thumb

F0,310 0423 (g pdion J5 cudlad Uil pgd5 3l m-.plldf o -¥Ya
& o5l (F CpG ;I =& (v AT (v mCpG ()

Gl cudled Cud i (00 glrail; JLail) single — strand annealing goi | o5 ,si ;0 —As
Sl 1:1..&5' Hﬂ'.ﬂ

Polymerase A ¢ XRec¥ .Rada= ()

DNA —ligase .. 31 Polymerase p .Spoyy (¥
Ku .54, s Polymerase A.XRce¥ (¥
DNA —ligase 4. 51 s Polymerase p . ku (f

S 59 T (o? Sl g 39 5559 (9031 (S g (0908 LY gw 4l S5l



G258 90 3T (nadi Colw g (o € Cand (&9 T

q axio 343F (A | g )0 AL goxo

slas (short-Patch pathway) DNA olsS olg yunti punsilio ;0 18 )0 sl il cudled Cod i —A)

¥
¥R g LS ggasl U (Y Y5 g elSsigail (XReey ()
;W ¢ APEY (P 5l s DNA (f XRee, o 5L LAPE, (¥
fadlb g0 Jd glizl 3l Splas” Lol yasko yo (Pre-replication complex) gjlw wiilos (y Ll s puslas —AY
ORC ;MCM:DnaA (¥ ORC sMCM:Cde, ()
ORC ;Helicase« ABF, (f SSBP ;Helicase<DnaA (Y

o (oY) A 5l 55L pgi 51 (g 5lwailon ;3 (55l Sl clico LP (g s ailig - AY
Sgien b alen (] Gy SLaS Gud 0303l wo jl carge ()
A e oleld ] sad Cas 2 gl e slaldalyi slas] el ay (Y
03,5 oo (gjlwiiilan g4, alaai 4 DnaB jla! o ga Loy (7
..:..::Jfoa DnaB ¢;5a culad aile oputigp ol (F
€08, oo E. coli 5 55L 35 Jod ool b | S plaf slonsl el dNAQ 5 10 it —AF
39 g0 Syl ) 55 gy BB g I 50 s DNA 51 00aaly 5 clad pe g0 ()
235 0 DNA poass 5l (o (g5lontiilon Sz (505 o0 5l (20l5 e (Y
ol Gy Oylie plas —AD
axil s TATA Box asls 25111 I slesise » House keeping sl o (Y
3,08 3g>5 Core g UPE DPE gLyl 4 ooty cblis ailaie aws o [ LS slo,gig0 0 4o (F
a3l oo DPE wilaie WTBP Jlail Jowe . TATA BoX 0 I oS sl signs 5o (F
Toga 0 Sl pgiam 5 ol & 555l oISty (pui¥T i Aol ans! Jol> (RNA - A
EBF =T's (F EF-Tu (¥ EF-G (Y IF, ¢
fewwlxs Peptidyl transferase o 31 SB35 0 -AY
318 oS 28 350 ol 0 YYSIRNA 5 bl o pojam, 008 a2l 3 g5, 52 ()
3,03 @3l 28 S e onl 9 VESTRNAL 5 0l o pgjsm, Tos 02l ) 69, 2 (F
...‘IJL:- L’gn.LJS.hJJu .«‘5‘?’4-&.}‘-1-1 52 YTYSrRNA 3 J.:JLILFA #8358 YoSs l.:i:-"13- P » (Y
OB 55e ol 58 Ly 5 Ly slapetyn VPSTRNA 5 odle 5 adlye 005 wly 105 (59, 2 (F
WAl galds
£0,10 ol pdli ygigey (Clearance) Laus 5 yo olas )y plas —AA
TEIE g g3l asly 25 0055, denS )8 sloiil (gl jpads )
THIH by o5l axly 05 00555 JenS )5 el gadlsjghds (¥
TR g ol aly 5 002850 JanS )5 Slesil (gl 9 (¥
TFIH by w3l axly 55 005555 JeeS 92,5 Sl gemdhy jpind (F
fudl oo S5 09,5 Gyl sl g il Suplas —AR
Wyl a3 g So Il il cusls 51 ()
)ls 2979 (5595 gra g Codlyg IS 0 Jasd (¥
g oe P31 (e n SaS (g g (7)1 RNA S L (¥
Agbge Sl 7 RNA S (o 5 (i n S5 o (F

S 59 T (o? Sl g 39 5559 (9031 (S g (0908 LY gw 4l S5l



G258 90 3T (nadi Colw g (o € Cand (&9 T

Ve daxio 343F (A | g )0 AL goxo

(transestrification) acwloi ! uilyi oSl e eyl Bds ) o)lae 3l SO plas 0 -4
12 505 (o0 )90
trans —splicing ()
self-splicing groupll (¥
self-splicing groupl (v
Pre-tRNA splicing (¥

L.I'1J""° ;ﬁ‘e‘,fjél g0 L&.‘M'f plas el ] 00% alS Lo QT ) as ,_:,.rjh:i 1..'.‘15"": dilaie d d>oi L -4
30,5 o0 i3 )gs 50 (g5kw (piy )

AAUC AUG G (v ACUA AUG A (
AAUC AUG A (f ACUC AUG G (v

fasl 3l 0 )90 puiiame yob &g ATP flg and (nully p piang LT 5o o550 (oloysaf s 5l Suplas codlad gl -AY
elF, (f el A (7 IF, (Y elF, ()

& oo gl JrS 9 ool worge (F9) 90 ek RNA LS )3 (i) G 95l plas -AY
ol oo S T30 sl g3 gamns

€00, 0 Juwio g} yoi gogp sl 30 b Bblie 5l SuplaS & g1 )g s Slhe by RNA msilel usly 5 -AF
TATA-box (v YO glpte adlais ()
&Sy T Egyp ailaio (F LI alie iy
fadilgo o3 ol lp JreS Al o ke 5 Jolpe il Suplas Lol Jlaiay 40
doz )i £y (V ) Ego ()
RNA 5 (o555 sladslSse 35 o 51 (F Sedgigy RNA (ks (F
i 33 Y 9 Z glan) ole oad adlal jeuSY g SelF E. coli CliS e 4 A 90 0 -5
1"o*z 'y~
Sl aigSy — =
1 O'zy
Pybeed G Z wgdisa Gla ¥ (Y Ligdi ca 3k g0 4o ()
gy gad Gl plaSgen (F 2edisad Gl ¥ wadios Gl Z (¥

Jd il Ay yb g 5yl Kdazef o g0, 5Mes g4 4z (polygalacturonase) jUg,esVBE L oyl -AY
] plaS Az )l 35 oL 3 eoliswl b o] oy 5

03 ol 3l (i Bl ogae (S @3 (Y MRNA i 51 - o508 (0 o8 ()

5 0ol 3l e B ogaa (a0 3 (F MRNA s 51 - 0500 5025 4528 (¥
F0gul o0 0y) (sl il sl oLl jobas e MRNA aes 5 (40,5 afsl s yb 3l 5 SRNA jI Suplus -24A

(micro RNA) miRNA (v (small cajal RNA) Sca RNA ()

(small nucleolar RNA) snoRNA (f (small nuclear RNA) snRNA (v

sl oo g ) 0)90 30y Whhlee 51 S plas -4
2,10 A M g 4y s SIMRNA &l jo a5 MRNA 6l 5 sle Jlgs ()
"U.‘}":‘L.F“' ¥ S5 2 enhanecr 1.,!"‘": .'JE C';L" 3 ""‘i}l"’ .:"1.1j Enhancer 3PN a5 '..b'lLt'L.;lE'l'l (¥
gl wile Szgs slasslpe Jlail b a5 wilioo o MRNA a5 oliss slaJly (F

S oo palaS 1) Cews by () Ol g 00903 i o] DLaS S

global &j90 1) (lign 3w (Fa g gladsle ;0 p) slayssl jI SO plas ol abjaud e
CSS o i
elbeB (f elE,B (¥ elF, (v elb,B (

S 59 T (o? Sl g 39 5559 (9031 (S g (0908 LY gw 4l S5l



G2 99031 (awodii Colw g ol § und (5O T

W axio 343F (St | g )0 AL goo

S (59 T (o? Sl g 39 (5559 (9031 (S g (0908 LY Igw 45 S5l



G2 99031 (awodii Colw g ol § und (5O T

WY oaxio 343F (St | g )0 AL goo

S 59 T (of Sl g 39 (5559 (9031 (S g (008 LY gw 45 S5l





