216F

J S o8

=11216

1F o) Jlom (55550 oo 590 41 9939 (55 poiodond) (99037

o

(1) s i i
1Fee WP drosr pawe

N\
N

aln! ool (g saees

& 59Ed 5 Silidond pale oyl

29 el e lejlus

g, oo ol C8len 0ol Mol 5Ll ST
(o)) Fas olal

7~

(YY1 55)

-/

o el ley g e Jlows o led coloas o Sloeie) Slas Jaoe

S fely pyle

5)kodds G

5 ke 31

Jloew 2loay

el alge

aids 1Y

8.

1

8.

AR | gy A gesrs
5950 8 Syl 300 poniia

IR e e e R A e e e e R R A e R e

et Sl b il 31 el

gla i 5 el el !

R R e o e R e R < e 2 e R e R e R

“Dyign 18 il yho it GRS g Abbogn Tn ol () 350 bl o Bgi 5 o PR oled 1 009031 W17 0 Y it (e gy ) s o 0 o s LA g 80 iiler




Y i 216F  (YV+4) uS (o350 sloayan 45 2959 (35 pestode) o505

] (39031 daaaler 0 2l jgudo g ol Ao 4y oy ) HOUS 30 Ll g liasidio (40 )55 3l ¢ ool )5 ol W

JRCYES REUP- S PRSERC PN T SRy PAL S-S o I PRSPPI | -1 LS PAR VOO Oe I 1Y

sl oy i s g Es e Jlgw A= uds QMUE..HJL_!_ YL e a a9 &l SYL EdeJbgla & ylads b
e o0 a1 placlizewly raly 3 b Jlgw &2 233 g3 5

Ll

Dy andyle Qi g HigsiaS el 30 p) slan il Ase )

jUlaud —F 5515 (F 5T Sl ()

S TS Sy Joil gand (F P )5 g s (¥
il plaS ()5 0,8 1y sl pgaliannST i ol Jpame T

195" Jdgusg (F 155" Jetn g (F 55" Lglla (¥ 155" boseige (4
€3 i o0 51,8 sl 840 1 Slalio gl youns §1 Suplas 0 NADPH -1

selaiyeslE (¥ Slisjenz, (¥ siesed OV eS8 08

i 5155 s Sl 3T 51 SIS 505 e s iy syl 5 olialpry -
e Sl sind s NSO
R PHIPRTIRUENOCH PV T SRV | [N L4 ¢
3003 Slgyoy g LS Sl plE gad (¥
35s e Oland ¥ wdall ol 55 janms Sy (F
039000 g lows P 598 24 i (UDPGT-1) 1l phndl i g )95 ol lhasdiso (ot g w31 colad o i =0

Sy=lz s (F Tl 155,57 (¥ S by (F 285, ()
7090 o0 Lo 9205 9 (DENOVO) i j1 1w 30 TS| L 93 ) Y 985y 60 0 5T o b 3 byl JlSyplos” -7

LS ata (Y palSel (A

(oo oS5t =% oyl ¥ ) AZT (F NI PR
T o0 oS jlom Lntidg Skt 4o (ol g o108 g2 il o (051001 (Sl gilio g5lom 0 -V

(Byy) pa¥lsS (F (B,) TPP (B, )YPLP .y (Bq) w¥ss
FABl g w2 Sl P 45 52 oA oS e T IS A

e 33 oy el (¥ Pwls Ldgimalls O

sLiine ACP Lol 551 (¥ S 52,8 155 Ll (¥
S0 2929 o T pIaS gl 10 el il oo 331 ()55 S sl el rde oF Gl = W oy p0 A

ST il (F $Blid -# 35518 ()

Sl g pphad ilsS il S o (F S Sl g (¥

fams )yl alic g oas jo ) julsijefels wilyi oo (ysayap plas” Y-
LS B els (Y gl (Y S gty oy sl ()



— 216F  (YY+4) 45 — (51350 (glae 195 45 3,3 (5 yatodoni) (39051

T g o0 paldld oy il IS iyl o 3w yanns

s I (9 599 51 (F g2 (4

S Seidgglginal (F S 32,55 55350 2 y305,8] (¥

€35 o0 Jitio 08 41 disl sl plaS 5000 Gos 3o 33 aluol (glbiiusl s gslio i ool SLiigal
LeSVTF Sl T Slaligls” (¥ CraelislS ()

Fogd oo Joolo ATP (s yidon 0 52 sl plaS (gl U 1

Sl Stz (F ol Segrd (F sl S Lol (Y Sl Ssdal (A

130 )5 o0d plamil 5 ) a0 ) Sl gelin slandy) 5l Soplus
wlST jaadl 28 (F G s e (F S sl 48 2 (Y S plezl s O
Cu2d o alanil |y (yuc Aol 9 yaumiliinan Jus Lolai o 37 plas

3U5g s Slalisls (F 3U5g e L (Y 3By s SLSN (Y sesl O
fowl joSYE ol 25 slaay ) (3 31 SSplas

sl (¥ ke (¥ 58l (¥ 35 O

bl god LASI 515 aino] gloail 3 Syplas

oYY Jasd (F oebeh (¥ i (1 O (3

€318 da2g o fawS| oals Sob Able ) slaudeil;aSs] 51 Syplas plaxslo jo

E) alflg, (f Ag oS geagyi (F OalSalulig ,; (¥ Ag st O
T 10 518 Jajgsmm 00 p5 googe 98 jl Suplad joiom

Sy geyen (F gl (¥ Jgsl il (Y SO
i g o s S gl g glolil Ll 30 5 lbad 51 S plas

3T Jg s (F Jg el el ¥ Sepedghond (¥ &l 55 (1

§3 310 Sl (55005 g 4 Bl g 51 T35 Jinadly a5 JUSL 50 w5 plas

Oty I5 (Y oedss O

(ACP) Lol JoU ooty o (F ot (F

C3 900 Sy STl I3 (695 6990 5ys89 50 sl 2 53 By 09T Jliet ez g0 o0lo gl
CTAB ¥ EDTA TAB (v SDS ¢
il g0d 5L 0350 (eSS 5 olaS 3w (ol

Os=3lsls (F Cigig e (F oLy @ w2 ()

fo,las sy eWrasaal dw! §1 S plas oy 5l s;0 Denovo e o

Gly (f Ala (v Gln (v Asp

00 1 o0 planil (Jobos 41900 gL proly 5 Sl Alasly a4 390598 @ (whaas Sl o 35T s Jled
cAMP (f ¢GMP ¢ IP. (v Ca™™

€505 (oo 3T eullad gy az o (3a5lS siias 53 el 3500 poslyy laieds (i 5eSlS (e
3yl JuaSlS (F 3 oS sl (Y Mgpaee (¥ joleaag)

syl fba vy gy proen  Fhggals 5o 4l aylga plad
szl detlgeigs ot (F 2 yedg pyla CF lasg stz (F lagygen (1

-1

Y

-1¥

-1a

-1v

YA

_To

-T

=Yy

vy

—v¢

=Y

—ys

=Ty



F ami 216F  (YV+4) uS (o350 sloayan 45 2959 (35 pestode) o505

TG [PURSH P RT SICHN [PL YU SICH PP PIPL UL SNV B P

a5 ,0ud (¥ jUleud -F 55157 (Y LT 9255 Bea it (¥ g8 by ()
B3 g0 3ol 3ty 558 SIS g 5T j5 a5 31 48 5 sgetl sfdnst (sl e 1 Saplas

Sl I (F S e (Y (Gaucher) aiss (¥ 280

Piannl oIS jUise rimics0 w2 1 30 290 g0 Sosiciuws py 295

e (F Odradge (F el (Y S5, ()

Yl (53976 (raigaio 41 paidumawizogd Bowd (ol oaoling plas

Syl sl (F S g4 g (1 Sedgtaal (¥ Semles (4
BV PP COF o] ] Dl g 30 AilgT 0 il 9 ol oS

S (F it (¥ Sl Ll (¥ gy ()

¥ i Dl | - Wl Bl g0 o ySilos

A5 oo S Jajgiee 4 )8 s 5l 1, oL ()

S oo JEe (50T gRne & Jg9mae 3 ) Ll slap Vg (STCY

UL PR 1 - RSN CLPCRUI FRg Py PLINWI ) pRt e ‘S“"JL"“'”T (v

5 o Jinie (5, S e 1 Jgjges 1 ] ol Sl s Lot sl ¥l (ST

il uddgi B 3aI450l5 yunns sbralaily 31 Suplas 1 Laay jaunadS g 57 i (51 3003 )90 Jg paualS

Slind ¥ asul 15 (F Sl |yl S g e o (F

ol plaS 3io (glocks jg 5 puur pidins 30 3427 g0 UL

SESYE (¥ F 0

ol eSibaladt Ll SN0 sl 15 gl Ll (Y

Tl aid) 4 JgpuedS JoSdso du pj sl m 2 Sl Splas )

a5 5505 (F cmbes Fial (¥ Oelet Lasland (¥ el 15 ()
ol o0 plmil (gusmlgioel Bdu ) plaS ;0 W giead ¢ gradlitw]

o (F Crdsn (F el (Y sl (1

00,10 092y (ool 095 5 (T paigs ¥ liidua 5 Sy alas Hlis b o

Sg,a8 88 sl (F Sl el (¥ S 98] sl (F sl S a0l ()
iy oo Vo ol U0 2§ 0 g sl plas’

Al ST (F el Sl (Y sl Stdged (¥ el Sl O
9ol Wsimd 1 aiasd o105 ¢ 3 M oS Jlad ;ga51

oy dgbond g puesl® (F s Jg younsd® oo (¥ ool (7 PRSCICEL
Cazdl o BLET p ) clows o105 58 3l phailyi oligl Lot g jllins o MSUT olgr o580

oslgal (F Sl gl (F S5 3 gl (¥ oS ool (1

30 g pwgimd Jlad o8 dudgi Hl pdle U590 ) WT -0 e 3T jlee b aF consl 3,15 (Finasteride) ol pwlind
M0 i s 3 1T 03 0 (FS s oty U ) o 5T 0ol Vg 9 Ky o9l ol 09 00 1 50
R e R e

degloen jlea CF st slea OV ) et lea (F ety sl ()

-YA

1y

=,

-

vy

Y

=

-Ya

¢

-y

-YA

¥4

~F)

-fY



K 216F  (YV+4) uS (o350 sloayan 45 2959 (35 pestode) o505

Jadoas o 5T adg¥ Cas s 3g2rg ol b el a0 o 35T S (g jlas g 5lmT g ol s Bog0 ey il 5 1 Sy
§adlo o0 comslio o 35T cnl (g it (51 1) ot IS sl (T 30 (T i Pl

el b olSler o (oaigh 5 HeW ) So ek (O

pe Jlad olle 5o fapal &) Gaeogl Ay S s (Y

il Jlad olSule 5l g ol jo Ganegl 4y ol did)y 5oyl (F

o3l Jlad ol 515 Al o D50 4 YT i ;) Sy s (F

fanlS oo ool DNA bgloes digei S jl 55l Caizr o8 10 anbad (S (gjllazr sl ) 5 2 Balosl (b, plas
5581 J3 s3I O HPLC

aal b STk S5 sms 59 59802501 (F 5l JobT (B Tgilag 5 (¥

218 eolitinl 8550  F laamgs )5 S guamo (g jluidas Gleaeds Wil ood 053 ladsul (5)5iler sla Sl 5o
el Codgume (il ol Jghuno 23 sl 5T 51 S0l S5 isgll 5 a8 o S5 5,5 os i S

oS 5,5 Dlg o (¥ 3559983 Llg o €

S oS 905 Dlg e Jsiladand (F Ol 32,55 Lilg oo (F

T g (i (g 49 13 T 3195 sl S ol s oo (511 (o 5 4852 Sy 31 Y g a0y 35 ol
NHADH «.. , FADH, 5 (v NADH .. , GTP ., (

NADH w.. ,FADH, 5, GTP %, (¥ NADH ,s , FADH, ,s GTP <, (v

g Fatty acyl synthase il |pvwgw olaicds pj sobe plad cojm clbiu! Jmwgw ol 4o
Vgl o0 elaiul oyt 8 paeiy (gl ol

15 Jigla et CF 1S il 1 T35 00 1S ezl O3
.................... Sas 8o Rl alnili e lTa g Wb

WSl SPile g 2a8 (Y bl pe Zals Gl gl ()

Sl ggei ol i (F Al agmg 8,50 S 4y (V

ot puiilSio ..3543:5.9 saladul wiled )5 L8 pao Joilio a5 ool 48l o Cingomin  GiplT g yloyo sl Jailil g3 3
Qwu.q- JBJLA.M \.éfm J1 ‘J.nal.’r- WortteD Gelwserel éjb ;_51;.} Js)l.‘?

sl B 1 808 g S (Y Bl Bglssnms L a0

el | 08,6 paisS e S5 (F sl Sl 2 lge S (Y
il g0 JUd et Al i )90y (3 595wdS il gl BT 51 Sl

Srac L el (Y RS IO

S Pl 58S (F 3 S (585l (Y

e il oo Sy 35130 ded (UGe a0 Dilg o BT cedlad il b bLS 51 50

2g3ga jlapn TS ool alsges (¥ g ga Jlab NAD" alsgey )
D9 o0 las (gt jiuds abpsgay (F Dol oo jleen Gt pod aliagay (¥
3,15 Bl 9uS oo 4y SMlas 1 JoSgo az (5,95 a5y )0

CO,(F 55 gl8 (Y g s (F SLESY ()

—FY

-Ff

-fb

£

-fv

—FA

¥4

-

-bY

TS o0 Job pobais! GugSne jlog o8 (il 5 S5 0 g8 15 S T 5 Saplas’ AT



i 216F  (YV+4) uS (o350 sloayan 45 2959 (35 pestode) o505

Y. PO soasly ui yeas Jdods e l8g 0 T 3l L DNA (Processivity) Saigpbus @yud
el ] gl L

Y F o (¥ B« o ()

Togd o T 3l plaf aded & o o jeiens (T 5L oy ganlimal o

Felis 5 pmign (F tige e (1 bl (F e (1
Sl ] cadlad plos fdoas bl ees DNA (proofreading) Suwismaai S3s

3l gigl -7 (F S JlalS g 81 - v S gisl - ¥ Y 53l 55381 -0 ()
09, o0 guatnn S | pdd S 15 35l30 31 Sy plas

DNA jaedlos (Y DNA el g (3

gt gl (F O Sgee i (1

ol LB DNA & iy Jlail jo 2 glaciiigs jl Syplas

o Gl (7 O] a3 ()

(Helix-Turn-Helix) gy jle - i85 o - gayle (F (Zinc-finger) sS4 So; (f
¥55 5 g0 i (panilins 5T — oy s basgd 15 (sloy 90,598 5l Suplaf i 5

gl (F Jajei ¥ (¥ Jasl el (¥ Geabigs (1

Fo e i gty 558l =N gy JoSLid 53 515 aimol s plas

Tvr (¥ Thr (¢ Asn (Y Ser (A

Togul o0 JUUT i pios 3 2ile (b Jga79 Some (Depolimerization) oo 55 jlew b p) slbass 35 31 Soplas
(Nocodazole) Js;lseS s (¥ (Taxol) Je5T (A

(Colchicine) yow a5 (F (Vinblastine) ;b g (7

TS oo b o s | jalome Jola 50 Jobuw cdSiw! (Cell junction) p3 Jelw akuly olos

paged (sob (7 egjgemd ()

(Gap junction) jlul alsls oYLl (F (Tight junction) e oYLl (¥

SUd oy gl w5 oole AT 3T a0 1y (S y Jabe Sy sesigns o0 Tae weal Lduloil o
€S g0 oMl Jplus

Sy pale ol (F Sl sIn ey SDS (v a8l (1
Py el oty anl gt poee I ) glaads ¥ pled

Fas ligand (f Cylc (¥ Bel2 (v Bid ¢

Vi oo jue (guapdd 0Y 90 5Ll S P 51 s p J9Sgo pla’

por e o (F Jsill (¥ j5 g8 (F w0

S B ps s 9 FVL GBS a0 b gy g ol ot 31 Jodw SUGged g l0dke g o
foanl 4ig8ar Gmaly a3 YU jlous ool mgusy 50 (Jobw Gl )l g laplodia b o 5 a0 )F ouds il YLy
SzreS sla e js - Legjend - (6,08 gie - Lot (1

Paig) = P s L = Aok LSl o a5 gl Jgbow (Y

ok SdSl - mgi5d - S g (sla JSa s - Lrpg e, (F

Bl s - Lo janS gee - Jebs Sl L S oS (gl J5S5 54 (F

¥

-0d

.y

oYy

—BA

-84

-#

-¥Y

sy

-£¥

5

_55



Vodat 216F  (YV+4) uS (o350 sloayan 45 2959 (35 pestode) o505

dj.l:u; L.§.| .}L'JU1 L‘a‘llf LI I.J'.f"'"" Aoo mosmol/T. Lol axilix, S 330 J|..L$L‘.\_- L5=5" J.oJS ,._glﬁdj.:.lf d.u;'h’g.a.m' -y
Sad (5 ol Lt o 142 99) SulS o S ol Yoo ML o [ plabs Sad jladio 4z 30,5 sl J3al8 (3] (515 Soiisig
(o s i yo 1 1) plabo

va mmol ¢f vYae mmol (¢ voe mmol (Y v mol ¢

il 00l 3135 g1 5 0 s9008 Jotte Sl S (0 95wg N sl Shig —FA
4 iF plas wumis glejgiie sunlin g yuileg Ty (glann prdly glaSiwn «Suil plod b Jaluw ol oloxy
3310 Catlds Y Cloworgi & il

soxellig) Jloy col (F pasy oyl S5 (F G5 ey il (Y etz Sl O
Toghi o0 b ok S35 (g0 Sdor SLOCBLE 33 (Jolw a2 5l (g oliss 0,90 510 w5 soimSolu jlSuplas 74

cyclin G,/S (¥ cyclin G, (v cyclin M (¥ cyclin 8 ¢
fadtl ool (LS Gt p 0 Silos S0 15 4 jF plas V-

sl o Shes (Y slye JUES! (4

EE T e Mg by
3,51 (5 i 0 S 535 sl Sy plad gl ;o (Rough endoplasmic reticulum) pj  cowdl gl &5 -¥)

Sloass 5 i (F S5elS 353 326 ¥ iy 28 (¥ S O
Fagih god sunlie O, B tubulin slaasly pj ais ¥ plas jlisbe jo VY

Jggis S (¥ gar il (¥ 58y (Y gl SR
0 308 50 6 4 S0 990 Jg kel i (sl g 4z 1 Sl o Job - VY

S 4y aznly j92pmgadl (F 35351 (Y jaregS 8 (F S5y ()
Tl g0 Jobow Cavud pIAS o 2Ll somnd 9 b (mids p 31 (o 1 4 Oy 8 JLail 5w oSGl VY

£395) = gDy gail 4500 (Y £39d = 3 elKiws ()

ceonbgil a5 anin clad o ls Y (F G olBiws - pamdlygasl aSL G (Y
Tl (LS sUlomdgonsdy wlics ol gl 5o (Jobw (na JLail g4 plos VA

L pg5gems (F posgemes oo ()

(Gap junction) ;lul alsls oYLas! (F (Tight junction)y e =Ylasl (¥
Tl (ol g5 JEl plas J510 10 o glaasud gwliunsT ool VP

psrSTr 5 (5,08 g (F 5 545 g (¥ parS | (¥ paserd O
TS o0d e S HS ol jl Jobw Caond pliS  polaisl glagdigny -YY

Jsk Loz (F Pl (¥ &M e (¥ pessrd (1
£l Cislids slid  Jolus 5 ksl plas’ —VA

s (F ey A5 (F &S g (¥ Pajerd OO

§38 0 (ol w04 1) DNA ads) o s p2ol (1 jgiens (ygamslinald gllas S5 amai 513 4l 35 plas’ ¥4
Eass and, g0 ya AT 4 GC 5L cas s (3
Sro sleazs, 51 S 0 GC & AT L cis s (Y
o slaacs, 5l o 0 AT 4 GC 5L s s (¥
530 andy 5o o 0 GO 5L i gasslSy S5 Bho (F



e 216F  (YV+4) uS (o350 sloayan 45 2959 (35 pestode) o505

P a itew! s (DNA-dependent transposons) jaoee DNA ols ygjaumil 5 850,58 4 sloass 3§ alad —As
g e lrasls Ty 00
gl oo radlr Ko slr 4 DNA G asy ) RNA w2 & alaulga (Y
it s 251 50 S (il slaceglia il 5 550 Jgtns (F
S o oo |y g8 plaraler 0 nF 0 elaps 3T i (ol 5L 050 glon) (F
92 38 (o0 )18 eoliicwl 3390 (9,0 9 DNA GICDNA wdyi et 3 slaiy) jl Suplas A

southern blotting (v real time PCR (A
Reverse transcriptase PCR (¥ northern blotting ¢t
0 it Jled 45 WS oo lgie oyl pw Crpanasiis I o5 adl o Jled Sladl gla Jebu j1 s o jla0gli AT

Fams &5 gl Al ol |yt 5165 Jolas <3 (s il oo 1y 51055

wiil oo DNA are 5 elbpiome 5 el glls wdd] Sl s sla sk ()

ol g0le (lo Joho 5l 5 a8 e oy (glofalos 30 (gilriilan ppusa (Y

g Jaleo 15 e olal ely 4ol iy 5 85 el (g 92 i, Sy Sl OF

Red oo Jobe F e 4 e 45 oole Zawd I 253 o Sles lapgiaes S oed oo Ll Slagli Zodlad pas (F
€3S o Jos (AAAPLOT) i ganlsl JsSIgn Ko olgisas RNA glgil jl Saplas’ —AY

mMRNA, IRNA (¥ mRNA v TRNA (v IRNA ¢
S5 S ——— (Restriction enzymes) sussSogame slags il —A¥f
Sl sl (F SIS 539351 (¥ Sk @ Sen O

CLS g (bt (30 T St il s o 435 a8 —AD
sl oo Sealiydga 5 les S pls (O
el So3alen slrpiana jo 655 OMaT 8 g5 Dbl ) e dalllas (Y
ile oo Sl Blez 8351 5 Olien cptleend 9 (Saped juii 2 o a4 S oo ol i il (F
lige SRl (Siged g oliand la 28Ty polad (b o Blaer (9,5l a5 00 e s Sl (F
2,00 Ly D dlo el dasl plas’ - AS
Cdgieess (F rmelS (F U (V ey ()
3595 el ool S5 31 oy 35T (iSTy G alaslgay o el lndl (gl (53 00 sl el Sl S5 e —AY
Tonlily i ly ol eale oy ol (Fonn o 5 adonol (slautmmat 1S p T Lanls S5 &5 D9 o0 idens

RN BT YG: Sl i (¥ 2 doms (Y o O
Py ol yiieo Coldamd joiy g jalgSlS (Gl sy a1 w1 slacadgilio plod —AA
Slewd seaall  AF (T Slend P ojanss 8 (Y Dland _F o FLIE (Y (UL ' F-IWE S o
kbl pn B copmmslyo T s 55418 31 iia b ST4IS §) im0 poaly 15 slinte 5 us 19,5 olaf A0
oS g analsd (F O35S g el (¥ OS5 Azl (¥ oS g sk (1

Dt bl go 2L g i g1 sbai F Aea A
S gl (T Slils BLS (Y S8 (¥ 3870



