0350')

Cﬁm&)

2 CREOGRED oo, oammg

- o

izl 3 90T ylesd icebivng 2,13
90T Sdglne
(g i Iings ¢ g5 AL ke Lyt gal Sy A0
i ) 90T i 3550

W AY i
u\-ﬁiﬁ)‘ wu)wb)gé 609)3 Q}b)' &:-’YB*U

i

(@) o L] 0S5 5

gﬁﬂ\? L) | POV .:'..\.1;%%

gy V7 iyb;
A oldo dlass

b o

........................................................ :[ulJ tedbgle Olaiino

ipeedbalo

Cdo 4 Wl ofaad Ha 1 1y W lguw 4z yid0. o aitaly £45d 51 S Cowl wialinl oS
b oMbl duds Y gluno 4 JIKS! 4igd 12 3429 ©jgu0 50 g 0015 )8 o2 390

SCBgHBED

e M&
Y/Y /]

wl &

e d

]

ﬁ

s(ORED —— (ABF0)e

i




Wobotors () it Sty ol i S s

55990 o sl el s
Sl guame gl (31,5 gilog 0550 yo ain ¥ plas )
laige plete 0S5l ey bl |) Loty (I
iled oo plote SoaSs (S )L ol ) lageti (0
ilaiige salao Ky 1 Jladl 28l obl 1, bintisn (g
loiign o £, | Jlozslo JK8 bl |y lagseisy (0

1R el gt 0,2 (5 %09 5Kl 8590 58 3 3)ls0 plad
D950 )5 @ (g plolid S (Wl
el (2255 oy aliS sl (O
WS oo glolid | g s (g
ol 139380 g0 s LWe T S aSU L (o

fuglod oyl s sl 0ilal o digRa (S 090 =Y
ez i o U slxyl (Ll
eipigy o Uas bl (o
DNA @) S jo cnSs sln! (7
DNA 4 g0 ;0 el slsal (o

Sl e ol LBt g oSl 090 )0 4l 3F plus
Jajsims o HSP70 4 Bip ¢
Seodgail aois ;0 HSP70 ¢ Bip (o
ER ;5 Bip g Jsjsiw 0 HSP70 (2
Jajeem 40 Bip g ER 50 HSP70 (o

324 el oo cowlio Gulig g jlislo J50 olwlid Cyer i olse pled =0
Sl S (il
NMR 616.:\.....5 m U..JLSJJ }:_“JTF (IT)
SEM osSus S (2
TEM GgSuy S (o

fn| razms a3 35 oIS - F
NAD" + H* +Ye” =2 NADH (.l
NAD" +YH" +Ye” =2 NADHY (o
FAD+YH" +e¢” &2 FADHY (;
NAD" +H'+e" &2 NADH

fawl L gD (550051 0Bl aool vl plas Y
Cregdg ! (2 Oyl (Z el (oo s (call

Tadly oo 995 fleimle ;0 Alfsd wWign Lz b Oz awlplos A
it 51T 1 ollyd (z sl (o Sl o ()1




1 obools 5 (v 42 38) buil S} 142

i ol golids 5 oo 3T |

oy ol dily 13 35150 plad 4y o JliSTy (keq) Jolad el
Jyama (o s (z Oyl d e (o SaSly Cae ps (I

oo IS )0 (8 )T 9ot (0 lo a9 g5 5 o o i g 3 SO Sulid Sz 5L 0500 wileMbl plad
?QJ‘Q )1)3 L"T

N C bl 50,8 &350 S C sl (o N sleail (l

Tl p3¥ (rati g (l (59 g2 AL IS 39279 At 4y (i gy S (T JUSH gy
Ran-GDP (s Ran-GTP (¢ NLS (- NES (L

Swwl p3¥ cpadigp el cLibd j1 o 35 (slo J550 59 (silwlis cue
Seelne (L
odedls (z

93,18 (Kt Jole plas Sol3dl a3 (PKC) € LS (yuiig cudlad
C sldsinni (o P2 (» IP3 (w Ca?* (il

ol oo S (i g LS L oS (g5l &1 9 99 o0 JSis Sl plas 53 (guadl g (0 JLai]
ago sl — s ER (il
py bl — i ER (o
pow isle ~g35 (2
plez Lol -g35

Fogub 50 dela? 390 p1uS COA il 4 CoA Jrwl Jyud ol (6005 goue S0 40
CO2¢ NAD (z FAD(. FADH2 (.l

3Ar el ALDIS AT 55008 e Jawed oud Ugl v s guw 03-:5‘ 005 (G Siilgd oo y1) Oyleo plad
_',Uj”..x,,.ao M}u (2 ..L:m1 \.S:.Jj.q.JLnﬂ (E J')rl.slf (u jl‘-"-.:""‘ﬂ);‘ Q}:.-:"t;jlf (u':.”

Tl oo CAMP a5 aiantly jLos cyaiig 0 oS

D ;Lus ugigl (s C LS sufSen (z B L5 g (o A S ousiy p (I

Famar Johw L& 33 02)3le5T & Shas
e e Glalidl Ol a1 sLad (580 3eh0 (I
VSIPPIE VY LU [PV R E- P SUR VYT H (W)

sns e il asgs 41| oLt s pigboi (g
2o co ualS loiye s |y lie 600090 (o

oS o0 &S ddts | a..g."qﬂ i 5k LMD momi yakie y ploS
Tropolin (s Arp 23 (¢ Profilin (& Cofilin (/!

e %

=1}

- ¥

Y

- ¥

-8

- ¥

- 1Y

=1A

-4




4 olasle > (0 43 799) (giluil K3} 1422 3 0 i g8 39057

083,55 o0 (Gldid gy 3uino (5 g S St Lol 6)lig0 puand Cusly s plus FELH IPYESPa
b j S5y (5 la;bland (z ¢ bl (¢ b DSy i (il
Ol gaigwm digla tRNA & vl giual L]

=l lg € sl (g oYlssS (o S (&

Pan] A 35 1500 &) G Ao 5 (5908 (33 3508 (5110 aioro] dpun! ol
oells © N a o)l (@ Oty (Al

T oad o5 1y (oI RNA wigf zun iluadl pgi§ v o woay L 55
V0 (s Y (2 #A (o Y (all

57 eawl geamad 3 0)lg0 plad S 1S o0 Pl o9 g Sl gl 45 (ol g Gl pruilSio o
2,00 (g99)8 5541 4 55k (A
sl gy il (il 2ST5 90 Jald (o
ogd o JETMRNA LUz 3 Uy bls )l sl b pgjsmdls! Jo533 (z
Wgd calaz g Jlad 2 Up g Up ol o (o

13 g 51 ) (S donol ol plos (ygenily ygdansd sy U5 (rdin

Cgeie (O OB e (2 e (Al
03,10 gy 925850 13 Jolw e JI Ky plas Hlislu o
)b C!JB**' (> £9)50mmd | colt (E 93 gromasd (o WS""’ SV Las] (il

39 bl o0 gaino W JoiaTe ;5 000 )0 515 3)lge pled
S0 3575 Bazly 5 cta sl o (I
Spbiss Jpin,Ses sl ol Glo el oy cslesl ;0 GTP P odags (0
EYERTETRFY Q,..,..ST 20 g b S yais 50 o Col 3979, Ke ol jar (g Ss of Tau (2
ool azils GTP- 0 5155 SadS jpam pac by jpa 4 Susluo g lubl (0

00 o0 Sl piST gl (3 Lodld 33 (g il a2 Joboo D o Y g s ABLST Oy 900 )0
1S e by 1y usST gl ledls
Py oo LIS gl perlys Sl (o
S o (555 sl iz sle gige Jlail I (&

Sl zazso opoen reading frame (ORF) 0,50 jo 40 35 plus
e RNA ozl (slfo
Al o dadls g LT pa8 hle 18T (o
el 908 Ve Blas S (2
il oty (oS a5 blgasl 25T @

w Y

=Y\

-T¥

-YY

- Y¥

)

-YY

~TA

- T4




4Y slosts > (= 4 p80) bl 855 12 s f cguli 15 39037

POl g pleid b 53 1) &8 5Like (1 e donel sl 018" 3 () o disol sl pIAS oz o Sy i 4y = Y

OByt 3 = ki (o i i (z Crigaie —SaliglS (o O~y (A
P! U -Ln.a;' Lg,ﬂ.:- )',jih,d.ﬁ J.‘!_ LSL")‘Q}‘.I Sfuad )
\F (o W g Y (o YE ()

1370 e Foas Sedghidusnl 3,90 53 51 CMez plod LYY
ol g5t (6 5 S5 (A
ol Sl Setlgrd 51 VL (] g alaii (&
ol )5V Cp sl S (2
S ol 3320 AENOVO jgee s |y o) pladl oy (o

.b,ﬁ'bwnMLletuyszS’KJJ’,;i)ﬁ =171
Sy 1555l « Cu® (o SuigSol8 « Cu” (2 SogSslS QU (o g 55,08 Cu”

fuw! e Badd yaawlis Uae oyl s ) Wl podi 51 S5 plas _YF
b Jyab oad gl LaD opnl @ 355 4 el (o Ly 4y W1 gl (cal

Yun] 7ume 24 3-BPG 5,90 0 alos ol V0
Byl 0529 30,8 gla JgulS o lass (I
ol uaplyen b ply Ly T Jso cldile (0
Rediga bt Hslfean R 53 T clopganleypiis 4y (z
ibge A8l 50,3 Joul8 o ol clile Sone buld 0 G

Tl digfe cud i @ (5ot F g A (slaymslSann 5 pualfos (o i o — V5
Mb>F>A (s F>Mb>A (z A>Mb>F (o A>F>Mb ()

t.'.!}',t-“"'“"':'."*Jl J'i 8 Y/b JJLM: G—-m.ﬂ.-.'f a)...n.ﬂuj L NADH ‘Jg_o).b 03.3....:]%1 5' iy du')hb m..;i.c ale =YY
A gt S A > 30 T,f ool o gl | bl o33l 0 39 0 bol> ATP a0 /8 Joleo FADH, Jao
‘ $iS o udgi ATP Jao
L i (c V/a (o 7 ()

258 eSlg doni y dzgi b VA
1,3-BPG — 3 - Phosphoglycerate+ P, AG" =-11.8Kcal / mol
ATP — ADP+ P AG" =-7.3Kcal / mol
fudl oo Jso 0 s 8sls Wiz 1,3~ BPG + ADP — 3 — Phosphoglycerate+ ATP 351y AG®
AR AR =AM (z +¥/8 (o ~¥/b (<l

3,15 Cosadl LLd J515 45 195 51 diosol (gl JUST 30 o 5uiliahs of por 4y 103 gl 35T 51 plas — ¥4
GDH (o GGT (¢ AST (o ALT (.l

f




A olesto 5 (i 4 599) il S 145 5 gl 8 39037 |
s el Cowyd B-DNA 560 j0 basy ) 40 o Fe

A (Sl )00 & (5059508 gla gy (

o] piagili Y/ relae ke a2 sk (7

2,10 9g3g b Cadz eoil g & 0 (0
132 10 pilog 5 0 yKhas g ledSlw )0 (ooge (WA Lyttt O S Ao F

gD s (2 Ol (7 pgedlijen, ADP (o Opemidlio (M

3 el geazmio 8 jlge dodr (6 )i gias gailusnS = (ygawdly jghand (glbouiiS ;40 5550 50 ~ FY
i gl ) T C oy S 5mns 51 05 m80 Jlal il (A1
2500 C1 5 b pg S mems s 09250 JUiS! gilo A frsle 53T (0
S o Cald) 5lapnST pg,5 gy Jlail 6l Oz b feanlesSIl (2
S oo e G ATP o Jidgnd o= F Y G

Sl ylin y 3 sl yeads DNA 31 5 olus’ (Processivity) guel )l — FY
8¢ V(& B 0 (.l

132 o] prasms ouls Jagend HLEGTG alasly 50 515 (oladdy 3 4 - FF
ol pdy gl g ojlo 5bs el oSy g 4 (A
Spd e Doy (gl ly 2 LolT ez 0 (2
3l 5l 58 (Z
Sl slo o MT 4

135 WS o0 03l B (reoling 31 325 sl 35T plod - O
3Uiayems gy (il
SB3g,aem0 SLGslS35 - 00 (o
3Uispeers Sl (2

Usgpens VL (s

133 )ld (A5 5559 ,0am0 Dlggsm Called )0 55 slayeaTl ploi - FF

f9d (o0 lat yaduns (Lac Operon) 50u5Y gyl 5 Jaalpd 5l Soplas’ cnd — FY
Sl 5 555V @V sle wdald (L
o5 Omly SalE g 598N (YL ckile (o
FolE Vb odald 5 58y ol el (2
S 9555 ol slo clale (o




2 olosle > (v 42 ) it Sdjraad; syl gl 15 (39037 |
fogu oo S lw— (U (g ylows 30 GM2 0§l ol adlil amae ) 9 80 plod —FA

Aol o 3 531 (il

555V -UDP il 2l (o

By A jlaceal 5958 (Saif el (¢

A ool 59358 eatiSas i cagisrd il el (o
S o yideo Cedlad pIaS 6110 00590 TTT TT . T sl jl ey DNA -4

s ele (o sibens (z $lmsrlng (0 63l gig 351 (!
059 50 b yaao NADPH 5 KTgslio (ol yoowun 1 Splaf jo B

Fhad 0 Slind 5914 (7 s K (e #5955 (Al
fo )l cdlBs cgaygh plas ged i J S 30 comilign 3T - cyud) a8

Jssies (0 ool (e Osrmgll (o 9 e (2l
Tl oo 38l )5l 4y cadled 55 090 plas jo - OF

5155l Jaels (o Sedy) el (2 b (Fw)S (o Sl jgapl (Al
£0,10 213 sla g5l 31 Sy ol a4y 3 3l ugusl giaal Caalled — B

NADPH (s PLP (» FAD (o NAD" (
Sl Ololials  JSCAT ouiaS Jlad Sy plof 30595000 Dleliglt’ S piusgll oudisd jo = OF

UDP (s NAD" (» CDP (o ATP (il
Cadlyge 3" sl @A b I3l aasls mRNA jo 5 JIsf plas = 04

UUAUUU (s GGUCCC (z AAUAAA (o CCUCCC (i
1wl e 115 05080 and (o alS ged 5l sy e ST 3500 53 < OF

DS (g0 ddgi S amTgige (o

Sybise plaul (605 ghe po STyl i (7
Zjﬁ tdj)]d o Mﬂ*@ﬂl‘-“ SLEE) J&I,.G dok —OY

J S (0 OigendS (2 ol (& O350 gk (2
sl €GMP 3 slaign; 8 3l Sunlas 43030 yaoly — OA

TSH (s TRH (z ADH (o ANF (i
RCCC /PP ¥ | B POPY. LIPS FRCA 6| E S | P30 . L |

W (5 Szl (g Mg -0 (o sl GdsS (A
05,18 3929 Mac s o 15 (GLUT) 356l iU slpiummas 31 Soplas _ $o

\ Y (z ¥ (o b (4l




W oloato > (vt 09) il S j1didy g i g1 |

(% 3t il = S 5SI g0 g ) Sl §
il Crgliso SRS b uidled o0 ) 950 plal o monozygote glagdiss - F\
Cagaizr (3 > 03,5 (z  DNA methylation (o o o5 olass (oS

Sl (5 0SS @il (u3TTg 5 (o gy i3S PSS oum g3y Jalge 9590 50 = FY
Helix - Turn - Helix (!
Zinc finger (o
Helix - Loop - Helix (7
Leucine Zipper (s

Tl gamio 1§ &y 35 plaf (Ll 53 ok 4352 b bLI,T s 7Y
gl gad Fm (aiiay (9 9505 o0 plw! RNA 52 Gy al> e o (A
255 sn plawil G al> 5o 0 ok lijpled bl (o
sl alor pa 0 ioligS M al> o o gloj Hlai 51 (2
el G2 48 3l joee Il a3y il 5 J5T akall G ipie (0

Tl o 0925 digSr 98 Tl —FF
Dy g 4o o) 33 SLaSy i glagliss i dawg b Jolu JobS 5l (Al
D oh A 02 38 leness slagligs o cam lawg b Jolu Jols 51 (o
ylie o5y W 3l an a8 Jolos 03, 99 992y (2
iy o gl Soss SO Dglite p e 50 45T Sanl Ay ) e (0

0 gl 0 (G dduwd odigu 51,50 (5l DNA glgil 51 Sy plaS s 3 Alu 5lo 1,55 ~ 70
st s ogfsale iee DNA (i
olsple 1, DNA (&
olieS ouiS1y gl dimm wolie (z
aily 0aiSTy (gl daus yolic (o

£34s winlgs disomic ;53 i g nullisomic LewlS j1 coud Fiemeld 51 g ) dl> plas’ o = FF
TAGIVNG i g sty JBU 353 ()
VRQIVNG g S gy ailerile JL oY (o
Jlize adlrge pleal> (&
Joluialh glrale 4 Me 58 (0

€390 0 6093 p ) (g low plos o (Heterozygote Advantage) 5950 950 6y 2 = FY
Aigp oyt (3 S5 s il &Sl (o 55y by p ()

S Cimnn L SNP &) i 8 VNTR Ca 3o (02 yipder =FA
ool i 4l pas (Wl
£33 0% G P Ol (@
by sl (z
FS el prdls (o




K (v 42 y599) Sl Kkl § iy & S 59037

St b5 o o U Sui 95T o guass 30 oot 13 5590 99 pj sy 35 5 Suplas’ 1o
85 ) salgugils )l 9 JULuSTyy (I
4, ol g atn] (glo )il (o
g evgy oy g oy slayedlinl (g
CpSeile 5 6T pyS g 0

ol bl (35 K (g skem S0 i gd wiile ] i gid g 0ad Sl | wxe Jolge Jald 4 (5 5lem S ke LS

£3,15 pb x> Cundy

w58 (2 yeite oo (z R (W sxeal (alt

Flal Famal) (s 595008 30 315 gloiee 5l awo plos’
Insertion (s Substitution (z Duplication (o Deletion (.4l

Sl gratmeo (ygfiaile (g lows 30 50 4y 35 pluS
3513 g0 Sgp o b (ong5el glie il g (Al
e R e T
Canol YU iy & lont 2 Jole 93 ° T Ol (&
el oo Slalydl el Jlsme gl Jd 18 (g )les S e (0

€s,1s | (Heritability) g, dlys oot e 1§ &0 3F plas
EEBRREEY
O ol ol (S35, 50 (o
S -l glen &

odrap>y (S

90,00 (5 yidine 5 poal T (6 yloy 4 Mol ohamisl 9yl Snsy 1381 )0 05 slo S 51 Seplus
PS1o PS2 (» APOE (o APP (i

f | o 43 35 oluS Dominant negative gy dg> 90l 0
02,1 Loss of function «2:s% jaesa Sdl> 4o (il
2358 (5 )lont rzrge gl T 053 99005 (o
b o £ prgise Slaomien 30 e (g
opig guims g ol il o Jlte 5SS ool gl (3

fubl oo zeamo Leber's congenital amaurosis 3,50 ;0 435 plas
sl o0g i pud | 2192l slos luali I (z
el (Gl juS s sloglowali 510 (o

-4

- Y3

- YY

- ¥y

o YT

- Yo

- Y7




nreme (i &2 530) oilonit ot § 2 i 3 5 ) b 5 (39037

Yl Epigenetic disease p3 gla g low 1 Seplas VY

Wilms tumor (&l
Sickle-cell disease (o
Angelman syndrome  (z
Cystic fibrosis (o

il go (o305 IS 0380l pilo Sl 33 115 (5o lont 31 SaplaS ~VA
NF1¢s Prader-Willi (z CF (v Huntington (.l

Cudl oo o Disease Association o se 30 0 j 0ylse 3l Suplas V4
s Ml s wsloads Wame i)ls5 olfaws ol cuisae & Helicobacter pylori 4 (Fogll il jo a5 Jlus o (il
Eoal {’?—V bdro dlh).u.l
g g0 sl Pernicious anemia 4y oy o 31 28 7Y a0 A a3 09,5 a5 SluS (o
g o 5123 ooma Bl s dyrrpberglamtes 1Y - Wiyls A s> 09,F & LS (z
At sdne Sl ps dy Moyl Slas 6 we 0 Ziay AV e aiis D Pernicious anemia 4, 45 JluS (o

LB a1y el 38 UG mlan 3l 0 aublyo e o T G G 59 (093581 GILE (sligslen o S 398 — A
few] wuo yo waz (5510,b po 30 Do wij 8 by Jladal icann 5 ool Jule &5 5008 pllw 09 S L Bl
Br (o Yo iz Yo (o VO (all

Togd cuker (219ibli uzrgo Wilgi oo 5 391 plas — A
CMV @ Herpes zoster (z Mumps (o HSV (.l

S geases 45y 35 pIaS B g A  Judgad ogas 30 = AT
sl LSl poi 50,0 £aad (LAl
yle bL3 9351 5908 lwe b (g lews nls (o
el GlSs 53 90 0 Jsb (2
el Soe gl Bo e 5 Solem 90 Ol 6L (0

ol (639 590097 )l @Ls He 5l 95 05150 51 Soplas” = AY
(sledsen (il
XI Jale o sl (o
Creng Sl el (2
(R506Q) ;o V Jule (o

oliwd plgy] ez gy § L2531 S plaS j8 e (Campomelic dysplasia) SodegueS (650 s ;5 — AF
1005 oo Ll
HAXD ¢ SOX9 (z PAX3 (o SHOX (!

Scuwl plas” (10) I qusd 59us 0w (laaS 90 (glans 3319 S9SN — AD
X e azenly cglie (0 X 4 Sy Ll (z 939! wakee (o (5295981 e (!




L QY slosts 5 _' (0 do ) il K 1 ) i b 90T |

Yownra ouliS hao (Linkage Disequilibrium) Siwen Jolail - AF
A5 030 5 )less )0 (sl (YU Gl (A
o b b e (35 oS b ol iz 052y (o
oolyils ogeas )5 dnlllas 050 (Marker) Slii o5 bsS (&
Sl s g OO oz ddll (0

f0,10 cdlBs widg it Gl yw )0 215 L5l 5 Syplas” — AY
MSH?2 (> MLHI (¢ MET (o RET (.l

$5 puS’ o0 5138 DNA (o 55 (510 yasans 31 89,5 plus ¢35 BRCAL/2Z 45 99 —AA
Nucleotide excision repair (!
Post-replication repair (w
Basc cxcision repair (¢

Mismatch repair (o

fada j o0 )l 4 ialin (093931 JSUb a1 15 ST50W ju slags len 51 S5 plas’ — A4
MEN I, 1T (s Lynch II ¢z MYH polyposis (~  Turcot syndrome (.l

Sl zrazmo (Cowden) 05l (6ylows )50 y0 43y 35 plas 4.
10 (SYL g3 g ATl seg)el oslia Zilg (I
D co 0ddliss o loan (glodme = sloog; slactss 3429 (o
el PTEN (655095 ;8055 500 03 50 itz S)lom e (g
Sl gl (s So) s 2o 51 i SoeS gilem o 0 (0

$ansl piidons do SITILA ussel plus’ slo BT slass 4
D¢ C B (o A (A

Cadbly oo A Ko 0 yamis 43 by po ) i gll olos’ A
Oz system (5 Gm system (¢ Km system (< Inv system (.ol

3390 y33 0;lg—0 3l Saplas jauild jekiie 4 FISH oSS 3o (Sub-Telomeric) oS poali 5 slacigy —4Y
£ 345 o0 51,8 oolazl
G 9) et (o &) 5N selin (¢ il g oomdis (& oo Slesl (al
Sl sz 15 (sloin 35 51 Saplas’ T Wil sliio g pa3eg S olusi o Jol5 oy osilind Joo pguasys —AF

5;0&—46(«) (_;Jhkg’—‘;ﬁ(a (_g‘,al.a~69(g 5)41—69 (call

9 ==k Glb el Slmm] dmy pmie &5 Jolwio s bl udols jo aculS (Segregation) olue cgnd =90
Sblpe 3 sloaiy 35 3l Suplas s )5 oo Jolato
Non disjunction (s Adjacent II (z Adjacent I (& Alternate (call




A slaste | (99 9) ikl 85 14 ) i 8 9037 |

il oo 15 70 & a4 29 0idleRenlo 19,5 5 (FIIU (ol 10 ol ol (g9 39098 Slas)liali n pld —4F
lo gelad stz Jio (asi905)S Slocesd 5 (5 polss slasile; 5 plmlr jo (al33 (ual
s ly sloarilag,S @lmlr )3 Gl 3 o eladiay Joo (gagisns S slacess (o
S50 33 8 58 8l sladsley S lmle o I (2
33,5 goi oanlie (0939095 (g lmial digTma (o

I S plis o9} s N2 O jgm0dmy ) B Subidelan b by Foddis akld glp ey n e =Y
fadilb oo pi glaghe)
Array CGH (s Fiber FISH (¢ MLPA (w SKY (all

38 Kyl 60 Glbpgigmog S Ll 4o ais wilgi o g3 (093909, Joluie OIS glgil 51 Saplas — A
Fogus any Jumd
Reciprocal Translocation (.l
Robertsonian Translocation (o
Paracentric Inversion (g
Pericentric Inversion (s

Tl yioS w3 (5095909, 09,5 plaS 33 Ji Sl =94
VA g% (s N s¥ G Y44 ¥ YY 514 (il

3950 il QO g dgy8lo,m Seely 105 3,50 51 Suplas = Yo
Androgen Insensitivity (all
Congenital Adrenal Hyperplasia (-
Campomelic Dysplasia (z
Klinefelter Syndrome (o

Olgd oo ol 42 laug |y sl UV g7y b gd DNA sl 93 1 gl 45 pomsd (sl poald JuSidd = ¥+
1,5 oo i
1970 (Sabcaix (0 &b il (2 seia (o oudyilSyl gilup,ls (i

Sl gams (Jloydcs Sy W 599301 31 00Ukl 090 33 15 gloaiy 38 5 Kyplas — )oY
ol Jlaols Ygars sad dsse o5 by ()
A (258 2t Ol g 0dd 0)ly Shiae i) g0 4 (w0
S gl S0 ) Sligen sl Fely 1 g 009y (ol polaisl (Shs sLb (2
eI B . p

] Zamio (ilo o3 30 Lol ooliciwl g L g 1 geyiy 9550 33 Comoguas plas ). Y
S 0 3yly 00,8 (oo Sk 3 VL G 4y psis s |y 053 Sy Sledlol (]
il e Dhas g s b ol 59,5 03ll 4y 0l8 5 anils (ogumme Sljee atels (0
g a3 9l pbyee pi) 0 (&
e sl laiees woll ot Joler ke < sl (5

1A




( 4 oloots s (9 a2 599) il S 1t i (gl 5 """‘5_‘.-1._]

ol el wuda Northern blot 51 eoliciw] oS plod | s b =V F
Western blot (!
Real time RT-PCR (o
In Situ PCR  (#

Colony hybridization (s

fims> Tagman Real time PCR U awslic ,5 Real time PCR ;0 SYBR Green j! 5050 j0 Codguzee — 140
solazsl i dSDNA & ) e (Al
Cmly P ke s b Comles (o
Visible ooguxe 1o 456 ©i>  (z

ad) Fa gloyauly 4 ) Gz (0

fouw! putno 43y 35 oluS Pre-mRINA 5310 b adaily 0 V45
o9 alol b 4l g cap g5l wubs Splicing ;i e alolidl Pre-mRNA (&l
el 00ty ably 3'-splice site (upstream) cosYl a.>b o Pre-mRNA  _il> 4515 | Branch site  (z

.A.fal.g‘sa GU"AG ‘JS.-:! 4o ﬂJI}M rL.JjI u.::xJISBJ C.JIJ?BA ).5 tko;;:.:ﬂ L,]'Q‘)" (ﬁ

Tl gz £oi dz JSOLIS 5 SO H0 CO2THICET jurid (5)10R00 ppanndi' = oY
Splicing (s Missense (z Nonsense (v Insertion (.l

$ogul oo a2a¥ olb Jyo do 4 Indels _ YA
Caril 53 agyils s Sis (L
Srogli 4l )0 agyilsys Bo> (o
& om Al badplS s Bl (2
ol 8y 5o/ umaalfys lapam oyt alld) gdds (5

Y| pusno Post replication repair 0 e0 j0 ol plos —144
B4 oo ,olls Xeroderma pigmentosum g;la 3,5lae pac &y 50 (il
S (o ey | e sy (@
5 o moed | DNA (dloyomiseo lacess (2
Sules o 7l S al o 3l s [y (g5lwasilon s 0uld paoy la Kl (o

LT yo giglod g5 Zledl a5 p 50 (2 lbodlgils ow) b wglio sog)eil JLS| 4y byypo of Caxdge (puaad = 1)
00 gl o0 ovunali 4z 1! o0l ol
Autozygosity mapping (il
Contig mapping (o
Genome wide scan (g

Multipoint linkage analysis (s

Y




1Y olests & (o 4z d0) il S 14y i w15 9037 'i

foliws olon) £ai 4z g9l> Double minute grpsjges s — 1Y)
HLA (al
CrdgalS gisen] eSins (slbo pom; (0
oisl
Sysep gS e O

ol geazms By 959015975 9590 50 43335 plos” WY
S (F91) 595 BOsjel 5l (29,5 (A
ol ((B939195) 9 9 957) e polie) 05,5 33 Jolb (o
s oS g jluniilen pll 44 05 e jagli Dt o boging sy (2
it oygjms 5 5l alaeiges Copia s Ty (2

Flaw] plaS Cawyo 4o 35 PUC 19 suosdly b bl yl 5o = NY
DS gn 05, 510591V 05T amly 105 a8 ol Z el gl lo (i
sl 228,35 15 6 15500 9590 4 Coul (e b (Vectors) oML alex 3l (o
el (g iy 3lanil 0Bl § 55 b ML alex 5| (2
B35 oo il (6381 40 1) duewdls Glodsuas dlows 45 ol Ot 4l (gl (o

Sl ool Sl Wil g 0uidT 05 DNA 3 oLuil o935 31 o jo i Ly @0 = WIF
St g oo (0 s (2 i {w oo (Al

€l JULELT iz wdglils o 30 oyl (61 diuned pai} oo o5 031031 =110
BIA (> Y (e G VY (il

094 0 soliiw! Single cell PCR 31 550 sl s sloay poudeld cur pj gl jl Suplad )0 = 11F
Cell free DNA (o PGD (¢ PND (o Quad test (!

Sl 3b bz wizr sl 50 W9 38T lamwgsio ool < 1YY
Yoo(s Yooz Yoo (o fooo (M

394l o0 o 9595 3ok RNA plod bawgd JlogjgamMpmwl 5o SNRNA ;0 SM oD = 11A
Sz © aw (z 90 (o S (!

Sz MLPA 5,15 -4
DNA g o (!
leosonidly yo DNA Jlasl g Kigls (o
role dlass (el (2
3> s ez g ki 090 (gt sladsad slaai byl (0

Sl gl Sow ey 4 Jlof osd JoDNA 050 Z WY
V| PR 1| RTINS PRV O (1)

...\)Lh Sg>g dNTP 0y b ‘_glﬁ..'ijl 99 9 (v
..b)lb Sy ddNTP WSS DNA 8 i) S Lgl.&..'.'.;l 59 (E

Dy n (o> (S o 0 BBy Jdo & @

Y




| A otesto (v 4 y89) il S5} 1428 i1 i 8 90T |

wadSSh b

Part one: vocabulary

Directions: Complete the following sentences by using the most suitable word or phrases below each one.

121.

122.

123,

124.

125.

126 .

127 .

128.

129,

130.

131.

132.

133 .

134.

Some food additives have been .......... to cause cancer; so they are no longer used.
a. incriminated b. overwhelmed ¢. implemented d. dislocated
When a person's immune system is .......... by air pollution or stress, he/she is more susceptible
to disease.
a. precipitated b. compromised c. reinforced d. augmented
The .......... onset of her disease was striking; we all got shocked.
a. ceasing b. fading ¢. extinct d. abrupt
Poverty can be regarded as a/an .......... of crime; in other words, it often leads to illegal acts.
a. ingredient b. premium ¢. antecedent d. preview
Your wound has got .......... within several hours; it is most likely that an abscess develops.
a. suppressive b. promotive ¢, suppurative d. proactive

Your son's laziness iS .......... his wish to become a doctor; he has no perseverance to reach his

goal in life.
a. derived from b. biased toward c. pertinent to d. inconsistent with

Although he was warned by the physicians to avoid getting obese, he still tends to ..........

chocolate when watching T.V,
a. stare at b. dream of ¢. indulge in d. abstain from

Preventive measures can be taken to block each unexpected .......... of the stressful interventions
used by physicians in their private offices.

a. consequence b. equilibrium c. prophylaxis d. tranquility
He admitted the.......... merits of my idea, but he said it would need a lot of refinements before
implementing it.

a. extravagant b. instinctive c. exhausting d. intrinsic

Negative stimulants such as allergies are important in ................ asthma.
a. alleviating b. triggering c. diminishing d. monitoring

Children suffering from malnutrition may be .......... but become interested in their environment
again after normal nutrition is restored.

a. apathetic b. retarded C Iprejudiced ] d. giftéd
Qur efforts were producing .......... returns; we achieved less every time although we spent more
energy and finance. ;

a. enhancing b. diminishing c. boosting d. convincing

Public health is the science and art of preventing disease, prolonging life and ......... health.
a. compensating b. resuming ¢. promoting d. sophisticating

Next year, the school is going to honor the one most ............ teacher selected jointly by the

directing board and the top students of the faculty.
a. outstanding b. absurd ¢. weird d. integrating
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135. Ethnic and cultural factors have important .............. death rates, though it is often difficult to
separate their individual effects.
a. efforts for b. approaches to ¢. impacts on d. varieties of

136 . Some occupations are mentally stressful, but demand little physical activity, a combination which

BERY socianaavaranns an increased likelihood of the development of coronary artery disease.
a. result from b. lead to c. deal with d, amount to
137 . Research on the issue of lung cancer is still .....ccooivuuiee ; a lot more should be done to get a
better picture of its true nature.
a. inconclusive b. representative C. persuasive d. inclusive
138 . Malnutrition increases both ............. and severity of airborne infections.
a. disturbance b. prevalence c. assistance d. relevance
139 . Leaving the hospital too soon, he ........ccoee his condition.
a. relieved b. retrieved ¢. maintained d. aggravated
140 . The stroke left the old man completely ............... ; he cannot do his daily activities anymore.
a. perpetuated b. incorporated ¢. contaminated d. incapacitated

Part two: Reading comprehension

Directions: Read the following passages carefully. Each passage is followed by some questions. Complete the
questions with the most suitable words or phrases (a, b, ¢ & d) below each one. Base your answers on the
information given oniy.

Passage 1

Calcium supplements, taken by millions of elderly people and post-menopausal women to prevent bone
thinning, may double the risk of having a heart attack, a study has found. Previous studies linked higher
calcium intake with a reduction of heart disease risk factors such as high blood pressure, obesity and type 2
diabetes, But the new research from Germany points to a vital difference between dietary calcium from
-sources such as milk, cheese, greens and kale, and supplements. Taken in supplement forrn, the mineral
| floods the bloodstream, causing changes that may produce hard deposits on the walls of arteries, scientists
believe,

The resecarchers from the University of Zurich, Switzerland, commented that: "In conclusion, this study
suggests that increasing dietary calcium intake might not confer significant cardiovascular benefits, while
calcium supplements, which might raise heart attack risk, should be taken with caution." A group of
researchers, from the University of Auckland, pointed out that for many healthy middle-aged women, with
bone density problem, the overall protective effect was only about 10%, and stressed that dietary calcium,
taken in small amounts and spread throughout the day, was absorbed slowly. But supplements caused
calcium levels in the blood to soar above the normal range, possibly increasing the risk of artery calcification.
Natasha Stewart, the charity's senior cardiac nurse, said: "This research indicates that there may be an
increased risk of having a heart attack for people who take calcium supplements. However, this does not
mean that these supplements cause heart attacks. Further research 1s nceded to shed light on the relationship
between calcium supplements and heart health.”

141 . The writer has written this passage to show that ..... w >
a. post-menopausal women should avoid using calcium
b. new findings on calcium supplements should be considered
¢. calcium supplements are the main cause of heart attack
d. calcium supplements and dietary calcium have similar side effects
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142 . The research conducted by the researchers in the University of Zurich...........
a. confirmed that calcium supplements are thoroughly safe
b. supported what former studies had found
¢. confirmed the slow absorption of calcium supplements
d. supported the finding of German researchers

143 . Natasha Stewart in her statement ...........
a. points to other research supporting the new ﬁndmg on calcium supplements

b. calls for more investigations on the issue under discussion
¢. refers to another finding which is in contrast with that of German researchers
d. reviews the literature of the studies on calcium supplements

144 . The protective effect of 10% refers to protection against......... .
a. heart attack
b. bone thinning
c. side effects of dietary calcium
d. side effects of calcium supplements

145 . The new finding suggests that .......... :
a. the findings of the former studies are quite valid and reliable

b. what Stewart maintains is somehow in contrast with new facts
c. calcium supplements cause deposits in the walls of arteries
d. dietary calcium make deposits in type 2 diabetic and obese patients

Passage 2

Within the public health community, there is a need for public health physicians, public health specialists and
managers to find an intellectual focus for joint working since each group has a vital contribution to make to
the superordinate goal of improved health. Failure to find such a focus can only result in further inter-
professional rivalry, a lack of coordinated working, and confirmation that those leading public health are not
“fit for purpose’.

Public health management demands knowledge and management skills of the highest order, and these are in
short supply. Public health managers must be able to adopt a strategic approach and be able to describe and
understand the health experience of populations and analyze the factors affecting health. Skills in leadership
and political action are necessary to achieve change. Managers have to operate in multi-professional, multi-
agency environment and be able to achieve multi-sectoral change.

146 . To integrate the skills of health specialists and health physicians, ............... are considered
necessary.
a. professional rivalries
b. managerial skills
c. intellectual activists
d. health practitioners

147 . In achieving the superordinate goal of improved health, the text ............. vo's
a. highlights the significance of joint work
b. substitutes managerial skills
c. seeks advice from public health community
d. largely remains indifferent

148 . Public health community is said to suffer from a lack of ............ at high rank managerial posts.
a. managerial budgets
b. public health practitioners
¢. field-specific environments
d. appropriate planning skills
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149 . In order to succeed, public health managers need to ........... .
a. elevate interprofessional rivalry
b. neglect superordinate purposes
¢. have multidisciplinary training
d. recruit numerous specialties

150 . The writer is ..c..c.uuueu. the current status of public health management.
a. dissatisfied with b. indifferent toward  c¢. responsible for d. positive about
Passage 3

Tele-surgery is in its infancy. It is practiced in two ways. Tele-mentoring describes the assistance given to
junior surgeons carrying out a surgical procedure at a remote location under the supervision of experienced
surgeons. Typically, the assistance is offered via a video and audio connection that can extend elsewhere in
the building or over a satellite link to another country. The other approach is Tele-presence surgery, which
guides robotic arms to carry out remote surgical procedures. In this case, the term ‘remote’ may describe
comparatively short distances as well as large ones since the surgeon manipulates interfaces connected
mechanically and electronically to surgical instruments such as scalpels and needles.

Tele-surgery data and information requirements are much higher than other applications of Tele-health, Tele-
surgery requires a network with high reliability, an acceptable transmission delay, the ability to transfer vast
amounts of data, and low data error rates. Fortunately, telecommunication technology is advancing at an
exponential rate, and with the development of both satellite and inexpensive land-based broadband

capabilities, the future of Tele-surgery is very promising,.

151 . Tele-mentoring has mainly emerged.........coovvvan s
a. as a replacement for surgical instruments
b. with the purpose of treating patients
c. for employing robots in medicine
d. with educational purposes

152 . According to the passage, Tele-presence surgery is necessarily performed by .....c.0vv0ee
a. robots assisting surgeons
b. surgeons at far distances
c¢. advanced satellite systems
d. uninitiated junior surgeons

153. It is implied from the passage that Tele-surgery as compared with other health applications
presented from a remote distance ............ §
a. is presently in extensive use
b. requires high transmission delay
c. is technologically more demanding
d. presents fewer educational services

154 . The writer of the passage aboveis ...............
a. positive about the future of Tele-surgery in light of rapid advances in technology
b. doubtful about the future of Tele-surgery due to high cost and challenges of telecommunication
¢. positive that transmission delay and high data error will be covered up by the high reliability of

the network
d. assured that electronic and mechanical scalpels and needles applied through satellite will make

the future of surgery

155 . According to the passage, remote surgical procedures are essentially performed in ............
a. far away areas like a distant village through a satellite link
b. a medical university via the assistance of a specialist surgeon
c. far and close distances via electronic mechanisms
d. a closed space by conventional surgical instruments
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Passage 4

Every word on a label describing a food, a drug, a cosmetic, or a medical device is important in protecting
you and your family from buying an inferior product, from misusing a good one, from being tricked by
dangerous quackery, or from unknowingly possessing an item harmful to health.

First of all, the label on a can or package of food must be completely truthful. If a loaf of bread is made with
soy flour, the loaf cannot be labeled as white bread.

A label must not be misleading. This restriction is somewhat vague and therefore cannot prevent all
violations. Although the government tries to eliminate all misleading labels, the consumer must nevertheless
be always on guard. Just because a can of sardines has a fancy-sounding foreign name, don’t take for granted
that the fish were imported. It is the law, too, that manufacturers must list their names and places of business
on their labels.

Manufacturers must use common names in identifying their products so that anyone can readily understand
what he is buying. Synthetic foods must be prominently labeled as artificial. Foods composed of two or more
ingredients must bear labels listing all ingredients in the order of predominance.

156 . In the first paragraph the author deals with ......c.ceeeeee....
a. which products must have labels
b. which labels consumers should pay more attention to
c. why labels on products are necessary
d. why manufacturers avoid labeling some products

157 . It is stated that consumers .............
a. should trust the information provided by the manufacturers

b. must be cautious about the labels when buying a product
¢. are in favor of misleading labels on their desired products
d. usually misuse the information on the labels of most products

158 . According to the text, the main organizations or individuals legally monitoring the labels are the

AssmsEBBABE NN

a. governments b. consumers ¢. manufacturers d. businessmen

159 . It is implied that the consumers should read the labels carefully to ........,
a. propose common names for products
b. inform the manufacturers about any wrong information
c. eliminate any probable misleading information
d. avoid buying inappropriate products

160 . According to this reading selection, a foreign name on a label ...........
a. may mislead some consumers
b. is against the laws of business
c. is welcomed by many monitoring agents
d. should be forbidden on domestic products
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