lads i DNA G @yps Jipl pplow sogbgn 54 ©
bisn 4 |, Wongs (uslalsiy sl (sl il APIMBT (s, lagy puly i (514 G35 iy
logbse S asl o i (5l o5 tcwl slhpdip sty Jole SATL el Spp 1P
iy gs Tio 5 (5 log Casly @57 0 087 5] (5os il b8 i aagin gty Jf i

Sl Sl JaIan

DNA =leMbl buwgs Lo sl S 309 &5 (459350 5 (s 5 DNA 'o.u)l Louis 4o 'n.LinJaA
r:.__»-'i-w-QLowl.oMDNAﬁ))bd)ﬂﬁqlmﬂkﬁaLol.;uuﬁ)l)f)ﬁtbufx)aw

Mool aSial b auy 3b 53 03 & 0lpieas 03T )3 99035 Il pais el i 530 050l L &5
i (b g0l 43
L3559 5 9 3wl iS5 S )Soe 9 plialw & b gy yo .inl.g.c'.;;ro&é)'bégufd.mé ol s
9 Qo £9 ) vl iS s 95 9 DNA Hlialw S)Q)éwl.};guf)wo.gﬂ.[o*ﬁaup LT
d.:aS)LmS’u.\);Tu_ul.@ )b.[a*ifmeNA)*’iﬁggs)LmJJjLoﬁdqa_Al)‘(Y))L'Léf)é.\a.g
2350355 Juad AT & 20 & ot opl Juad opl s e @ cmla iy & @l
S sl s Joasd (pl alio v 93 Slal aSly ) 9SG S 9l eVl Slaws as ¢ Juasd (yl YL ol
;S £ 9 b 032 b oYl (yre

03 D —w ,/ & ./ s, o =7 9 .

«.U/‘d{/rﬂ ( UJO/,«L !ujc;/tu’td{/r)l Jo gl



¥ EVWIEL A LFY \
D)

) Mol LS 9 005D \ ol
e . e 7 - 7 4 % Y . e 3 - a4 e . I ./ 2
wal i3 ol My 255 50 5/ (225 9plss (piidely 597 Gy Jlaw 9 panee W01 SCds i 595 ) 1] s ig7 /U (epipag] Gigh (223195 9plin ST (Jutdd pdgl 40 1 Vaw
50 e B 5 AR ; PR PR . vt e e s e
Bl W o2 S22 SS9 5 4ty (5 (s gy b o Jlaal S Y (R0 5 pads I (PloJ (@2 bo gy pi2l8 Jlussl o) gt pralis 9 63T Jlw Ly
s L e . 7 2 e s s P
922> B 5 iy CIlbs « A (pae s O Rh U U (=197 0050 5 22y (SO | (s ol 9 Jlin (N ' s ] @ioff U (20 (S i)

z, & ~ . . for - , £ e ) . e d - - e 3 - & - .
S o el T it 4 1227195 T Jub gl @liany s (adgl 5128 5, Uidgnd gl A sl O, Cogisdyd pino aas 5 i) i sspo ol (2222l

£0313 el (SUb 5528 cooludl s Sl @)

azesls b gloe
sl b 31 Lol pled el aS )l |y b Sy 5l slaegazme do o sloaisl 51 5,2

Wl gl K0S b g U o2 Blgs cojhasl o JS s 5l Lo slaatsl Slie 1995 oo s
o slacian I Sy sl Sl sla T 3o g [o20 ) oo ) 5] cadif ]
sl hlizes (glaaisS Syiuo (G Ting (8L <l (2 50 5 (e £ Samlie iy
sloasl Jy s Sy b 5 babass JSSsladlyinl o ISl dnsale sl | Jlin
Sl slaazmanle )5 Syl 5l 5 25l o Labasin 1ol (i 5 S5 Sy scilo dianle

4 Slo slaasmals Ll gl oo (ardie g3l jobods 5 Wl (1as balseinl olacS)> 1o S}w

b

Gl 5 Al doals 23 Wl i 03g) g odme e iy 5 slaplail 8, Slac 13 5 Wi co Lariie 3|t 30
p—
Ul SIS s Sy Slazplo 3L g4 W
laylsseinl olscSy> ¢ o) Lol AT Ll g JShslailyinl | oSl dmalo disl
L 1o slaplail 3 Shas )3 J5e g sollé AL SorgS Ts b e g S8 Sy | Blo damal &L
m—

Slat Ll ai)lo s 55Nl 10 o g 35 olodily il o sl 5 and b Kins gl 5 s oo 415l 415, g5 93 5 S &30 P (Jia
O9y° @Lo ng.]a.u uu.is)lSu.ll l) 9 ..XS)L) 0L |) (wulﬁ)}-u) JL!S C_‘a.-u JALC C..u).a 9 JJ}&JLSA oS )"f"SLSL‘} Slass O stLOSASLoUé)on la 9o &9.:
Aims o ialS ], Sl

Sl gloaisl glgil @ Sl

Jileg et g
SRS
Sk gl asl ol [

o o i3ee W

P92 £y slaasly
ot £ slaasl b Sglice SIS ol
S Bl sloail i aF sl .
(Jlad plaws  Lele) coloS joms putii o o -—fy_y

a @} 015 390 oDl s s Sr5S Irmngitt) Skice 1050 ilizo (sl Ul 5 03l (S «yg5 s (oo HJin
10 9 el 55 aamgad 5l gyl 85105l ci)ls lodils pundl g dav_udg g5 Ll S o Cudled polansl glis jo 5 )l

Jdsiy  Cogid I 1) s LUlsT dacomssit) Gy Ly Tei e iz S oo udlad solaisl i glis
_
o Ulgs o3l 2B S Sordons A0 o5 £ 98 )
eolasl glis s Lol el e Gl ol gpty Vb s Comgi]
s s5msS g olaisl pe gl jo Codlad cay s 1Sl 69y | Cammgdd 5l 555 ol sl g J95e




OFD &bl LSL“&JBQB"’l \ b

cogliin Ou S 5l Sis St Casl 57 4 LI (&> Gsaiu > GBY (554; (b Elg] b Bly o rudy aagin U 9 Jbs (5ylu2 b5 o)
(Sl o G il (Shs 48 S Oa S (5o S s 0/;%}.' e jl Jsl b q@rm 9, Jlsw @l fwl @5y o) sl el
v e «

@2y ) 4 RPN sl iy Saily Gibly (o Jpg 4@

5 3310 3929 oolyhiilr &ad 55 ans s S5 |y caliies hule glacalid I Sy a5 (ONA) Lo JsSge [0 ) oo ) ,1i5] e if s ]
el 005 0,55 Bs sla JsSse ,o sl (F5) gl p3¥ ledl aas e ol LS, S

M il b izt A o ol el 4 1y byl] Casn ol 3l GDONA) b 5l eslital L ajgpel [0 ) had - ) 45 b i 4
59> GDNA (28l )5 a5ls 1,8 diwsd (950 i3l Colan (sl o3V (glo Josdljsiws 5 Sledbl (g5l o) Mg sy o 1 5159 DleMbl 6 3
Pydee v gleasl o sl sla Fing jop cms Bl

7 ”

Byl 8 Lapgseng,S it &iwa 1o [who3l F b = ) LS| cabif @l
LS e Sl a5g s DNA agl Jisle s a8

s s o 30 a5y 45 ey [o003 & Juad =V ,iS] b S0 0]

Ol 4 a8 ol o0 slaail) 5l (Glodg Oygo a4 g S i 5y Bole S0

033350555 it 55 slauoly 5 cguilag S, 8 325 e (digeld) oS
Jsge A Bl 50 ¥ sgo= DNA - JsSUge ‘QT 50 45 0gd co SCiS ((yF dnd)

ol 00z g r:ljcu. Ty

O ygeo & e (2 Sl 5055 ol pled jo i 5l s b0l o
&l 1ls 099 aliee SLDNA oy Jboain 5 6,50 slbasl den o &5

S| 9 Ky sy sasl 6DNA 9O O9>g0 Gi"""’) Sledb! &9 ‘JL.a

Wl 9 o DI el i 4w Sl Gy (orae slaatl (S
M)sg;ﬁ'b}hh)l;;;b Koy U@ﬁ@wdwqdw

Sa5y18 158 dsmnd (9,0 Al SusiSculan o Josdlygiws ("o xS joa) basl don yo LT Jlsw

S 65500 Jg Jlo ST sl slaaisly 5 @l 5o 8 g5 sloaisly Jro i diund W3 g B9 saiSly 5l (pdn (92 1ol hie Sy
Lol S5 L 5 wlosgs lodiumdd Iyl 53 jwi Bassly cpal cadly 15 o,ls 1,8 LSy laaisly (ol (5355 sl o3V oMbl a5 Consl oyl ] o 0575 4
o 3l e ilosls Cewd Gl 1) 093 A (f5ly Jolie (b eoled ;0 9 WilodyS Sy 095 L5 3590 ST g it (Sopg 909, 50 392 g0
ol 035y Sl ol g gy plosil slisly [ 50wt (yols

Slazm S ploFul 08 ke )3 Gudgleo 3lay GLpaisly oo 5 Jlis

il 0P SleMbl S L axiwn loaiwa a5 o ul o 0929 a4 2L 508

LU 5u dous® Q sl s ABO 5 RI g5 05, 5 sla)5 T oSS il e slSyam o
‘\_-—_____' Q Pl ISt 08 Ao sS g 09 o0 w5 708 Lz o 5Lss 90 sLa JsSge

&L 308 Az o8 il dmd 975 Lo cCles 50 S0l 551, 095

4 3?,%:5 '@‘e J=lr -
Nl o0 S99 amy M jmoyd dm oS

i g5 (LT 5 lag B o lalS gl el Koo ol aiian lag iSL den Jols lacsg 155, -

£55 50 glas (xBly 10 1015 semg s Hlo 876 50 Sglas Sl s alitee gloaisl o Sledlbl g4y Sglas o a o el jgiws )0 glas 45 0y gd o dxgie ol jo ardl-Y
ol Bl e 50 ool solaiwl sy

Jate Lad 4y g 010 18 o] Dy gt 0500 s xSl Lol pgises,S .5 )lai diwa d(])5ilx 5 LS dag BB (L3eD) lacig ) Ssy M35y 5 aiied Sgs )55, il dagmSL -
S oo Cammo lag e g locugs )y a4 axl) ios s il



wbdtu) | TS OFS

gajmarket cor

o o 5|5 5500 Al 4y glasy 51 alpige 5 Sl 1 159 Sled e
@ gyl &b 5 By wledlbl (e Jio) Glaisl pumds (o gl Jite S Jud
5 % i) s S 31 55 Dbl 55 Jreadis a0 3 oo Jitie (550 slaacl

Sgdien Jie (55,9) o8 Jees 4 (obo
U o 50 48 S5 Bolo d(laiy) Sotee mund ;0 [w203L # Juad ¥ ,lia5] W}J/d-,’_»}('ﬁ

Sy oo B0z GhaiSl 4 5 06l co S gy 00l (Gjlwasilen S

b lodas o bl oz Joadss ;o [em03l90 ¥ Jad (503,5] wilsh sslgh 4]
SDNA s a5 glodoallygiws Lawgs aills 51 S5 50 sl (Fhag 5 S0 580 ewls
Sgdee Sl dn Jed 43 )ls 18 laculS ;o 99250
. & e wh / . /, . 4. e . / foo & / £
Spsy U i 0dy DNA )5 (9 ol Vbl J psegd W j] @l i)y -riigp @0 5 8/15 989 DNA (2 9 909, bl ;5 1y Jlgw 4 lal

S i 53 (1,5 Sl Jlas]

. - g ) O T s
2 brp G s Bl 4y J cuns Sjs el SR A By P9 colelbl $iidepds Glgie 4 g, oy 114

ok o5 Lo 430l (S gala3T 1)) 5059 d5le Liis

- I & £ o A & - . . /' . & . a 7 -
I Gl PoM W e sngl Gl Jlsw @l @lkiadiily sl ceul poglhe .caums 8 iU candgy o il join bl 'y o i DNA & 59 oJlw

S ks P01 e G e Ful U Quw, gopi Sl L5 § sy ) Ol apgid Sepims 9 550 Jsho 035 ;s Jslss
iyl 6 PO (s ]y bug) scabl i @ U} 4 pUT))

Gt gusps ) 4 gl Ul g Gl al s & Caniy 5 plics liis S slaylS 51 5T bola Cole o9 o adsl Sledbol @
il ) 4y g Gl @0 AT 591 slasisu 5 oy Jole b G U bl 91 IBIET e Ty U5y oo

Logrgs (9585 4yl (S8 5 Sk 55 SLA SRR
Oyl L 5| S oy TIlslaT arde STy Cbls ga oS 0y Wbl Sy ek S
Sl "Ygags sty ol PO 55l 259 APIET 5 agy ale S Orp o B 0l
Ligoss (9595954 yisl I (51,9 65t DNA & 59y o1 o P 500 sl 1395 ol
ks Gl U i ol slg dis 55los Jolo

st loua S 355 gn e Sulios plicy SsS (slirl 5 b g olSitans (sl iy o0 1 i) sis] oS an ]
Do plil gas Slsr 5 (93 G (kS L) Jols o5

o S 001 3 1y el ez 31 dnigF s WIS o o sliom sy (omppts by g SIISET [02030s & b - ¥ o5 a0

ML?U‘@T dl.bwﬁ.ﬁa.] 5)‘..\;‘ )‘ U‘“‘” 9 09.‘.11 J.J}a aQ dSA.»Sw.‘L!é J,&M > )‘ u»a-i w' o Kwo \)5.‘.:‘54 e g ‘LSLSA alo> wa A w99

S5 ety i Lles Wl go ¢ 1L ommsl ol g lo it slaaisl 4 T (slocumgis) dlas

2 0] 55 Sl s oS sl T BB i s b S (y5es] OABALES codbiansd gy Sae ccymSly [op3l O i - ¥ ,i5] b wf
teligs JUab (Gl [y STy 5l ol sl e (o @ il oo a0 bl (slaaisly (oo

e gl Seidan 2 54 s B gl @l g g i oo ol b GBS g 15 i s sl o oo ail]

Loos,San ot ot 31 4t Gosly o S s 33 ] JLio & 5 ] gaidgo (ly ol [205l & Juod - ¥ 1] il ]
bl go ($35ute @rd  Liog, e sLil 3l (Sl

.7 . . P el gae il
@l w0 5 @920 Lsps 80y U lie W Rl ccmd wgpg S/l o9 U APISET (5 loy @ o/ lis] Wggs @ 15, L] Ulee (ldy 4

s sl slins 4 0ol SIS | osle nl e S il e el 5 Slasl oy slaaisly & 511, DNA cudlys gl 5,5 2251 DNA (e 50,5 abiay saetils )
LBl ird Gl Canols 5 355 00 el (Nucleus) as 5l ez cols

S5 o0 ozl (Influenza Virus) I3kl ugpg Lawgs a5 ol cwgps s lew o295 Jlslasl dnfluenza -v

QS e bl 1) sl )bl 5 358 o )3 KooKy s oty 45 aed (55,5 5,0l S L olas,2SL sStreptococcus pneumonia -t

2 Sz e s Sl Sl dont s cesla Sl Sl L olos wsilon (il R e €5 3 99 2 L S o aF Cel b @ by slo (o558 1 JIclS Peumonia -
sl g5 el Sl e g 09 ol lag ) 5 Lo g bas Wl oo slogdioms 090 e b (uiis dag)]

GMugez )0 &y 950 B b i ool pl g Cans 3V Lad ;o )0 00l 7 5hae (Jlas o4 (sl csdumez ) 5 (Auslion «(8)l )0 juxr dony sl yolS dalllas a5 a il anils 85 -0
S e o) Slrio s (oS Lalllae slaal,y 4 Lo ¢ty Sloedg (sl Wl ailond 4 1358 5 stalesl sagyse;] 51 ks cJlae IS



Y] o] sladssga |V Juad

HIV) oLl (ol (a5 (g diplolasl gy o Bxin SlBlglisl ugyg Jlia
g ool Cgmine 00 inlply 5 W ) Sl Syt (Sig Ve mgng [pa0 ) had o) LS| B9 2 58 Dl 3929 pos -

ot Caoglie Sguty (gly [p20 ) Jad ) ,LaST OLS 50 By o9 2158 slow Y
&5‘*--" blgo

¥ = w Sl b 25,ks) 6ly 55 5 708 5 LSk msng (BLS slaglem ¢ plalS

i U 9‘:’ ‘ . ) .

‘ ! PO { FPCo0 I 98 oo oolatil LS swdige 31l

Meows slows olga 31 (gylemn 5 Sl [0V Jad = ¥ LS| QLS 53 By w929 JU! -F
—I-J‘ —_— —_— ._,.vl...u.n P o _ ) )

MJW&
S oe e Ol 5 (AL

olasslnd gls o oS s olocagil (anb 50iiS slaaisl [p20)l & Jad - ¥ LS| B w99 9 (b SUls” Sladisl -F

«L.Sld"}l’ SML;)J)MIJ)J &5)&)) sacsslall I“")"—‘ 9 03)55).; cu))-l La s)lsu.s‘ A....Ssn \)5.01; |) Q¥9r9 X o\)}ﬂ 9 @Ua).m 6Lm4.‘.>l) 9 J.A—S‘SA CA.:JL!S

SpSee Soge

Gas il
provat Sg PSRt ol ok, ¥
a3l dajlagsle & Samdidl 4 geaS | dils dapy i ¥ o JiSlas Y ST
JPSEOT LI N RESsh, ksl Rt s
L PR Y S L [ R | :
s (e 3 bt i salip SEL P E Y S

7 I sl
gt gwamily aSe ol Ghgn b

2 00l &23L pogdle 5 39l oo ged5 oy 4 009l slaaxsl 5l o5 g3yl [pao3l & Jad - ¥ ,LaS] we9 9| £ 9yl -0

s IS g pylie ugpg iy 501 gl g ASce Sl wa jglme ol (slaaisly
‘t& 59 e sy e (gl 5 sl 4 wilgi co oy3oly [w203l & Juad = ¥ LS| (50l tawgi w99 (Silw S -F

B9l on it g ol B)loS il Lawg oud S egng WS eang il S 4 plidl

st 3 g 1 o 9amssSlE fyen ecioly asgs gy siloistis Gl
wloads g 4 03901 b (Gl pus Site iles S 5usis 451, 095 sloasly (T Causgisd [o235h & Juad = ¥ 1S 1 39929 9 T Coogdid -Y
DS o0 O yp0 (Sl 5o g3 ,aely Syon 8BSl o 35T g 88 i bl ol aiS e 05l

Silon e 25300 Sl HIV (g5 basgi a8 ol (csns s)lons (o859 5ol [p203L & s = ¥ 15| (Goul) (bl (ool (a8 A
> el ol S hpn i @ a5l g5 al (28 G 5l clal 09590 b 5l 5 eaiSSS T (slacisidd &y (g9 Alax
el 51 s HIV iS5 slon] (gl 5 oy (3L atigs Jo 10 B ole # ¢y i oo HIV gy alonil oo B (glocasmsgict

993 3 (shazo Slaoun VT by olooed dlga 5 Lagiyy it 5o fopos 952 53 (shaomo Jolge [a3il 7 had = ¥ L] By g 29 (250 po -4
s 2l s Jelge 1Ll o (ASI sla Suntsi e Ioind (o8 o mg g (can (5393 (o8lo 5 SugS Jro 00l 5395 (S Slge g 095
Sl ga oly 4y (olmanylyd ol )0 g o g9 [e2030 4 had = ¥ ,1iiS] (w319 dawgd (AT AL (FogiT e

DR e - ) . " . - -
- ol Slocdly 1 Wilgi cad uspms ez 4 el wlls glacdl b bl L3I alad g ossll sloazsly Spo o] Ao oS

S allie (T s psnd SlaS adss aiile 16,50 slalSpke b b S o oy cao b oS 5wl 1255 oL S



wm&:aau-_’_} | TLs OFA gajmarket cor

25 oaiadg (9,8l aplyioal (g5 (rtign (cwiipe aisld SaS 4y [p20l50 ¥ had o ¥ LAS] (gldmn 3 b 03800 Adgi - )
09l smans w8 Slled i l 99dise (3l (6)%0 Seslial b ) (slaalyiol 51 (S oS aimo o i (g isb |) S5 (et
WSse iyl y oF iz 5 00l GRall sl (g 5l 4 1y sndians b

S979 (S ly Span Sl 55 )lews jon Jleil (S ly ags (L slabsy o [p203lgo ¥ Juad - 1 LS| G5 (swkige 98 (19 Adgi -1 T
L Sl S islon Jole (ool 053 & Boguye 05 129 0l 50 NS 55k iz (S5 giten sy b osdindsi slagSTy o)l
el 03y 30500 42 9 g B il 0o oS (eSly gy Gl b 0SB 0gd o Jiie i lom é o5

3,8 oslizil K3y pustin 3 gl 31 lgige 5 s s Lo b gy 5l (o Gl

55 Sl 45 0l e (g sk olKtalo3l 0 1y gy Gl o0 e layo) sl [203190 V o = ¥ S LAS] B o9 29 a5 (Sloyd 003 -1 W
g Sy Blod 5l jlew laaisly poss cael 9 958 oS5 Lo &850 b Wl g0 438h i (909 05 il ugpg 0950 1) OF e 9 Higd
WSS s 1) s j9e (h9ey90 b eian Srlom 9,8 (i 53 Wl oo (S A8l et SlaaBl e Sin

il Iy St 3,9 09 30 d92s0 DNA gl Ulo 45 sl Lawieds ol [whoiles ¥ b — ¥ 18] 3! (Sslow Lausids —1F
6 3lCn 5la by, 5l eoliinl b upes ansl w5 GSDNA Ylainl 5 5,5 355 0y sloazsly SDNA ol sairglsial sDNA aiiS o
Sloladl =By BT 9y 4 095 0 Eacly iy 0,18 (60L5 Cuenl Jl g b (ST plSndg) anteis 598 e 03lS (anis ugny SDNA
2SS9 S ple 4 ugng JUSH ! 6ol sln (JrS Sleladl g oY (Sleys

Ligogi (o5 a5 ai sl S557b Elail 9 b T

Glio £99 90 (555U oyl ASML\; Qb Lle! slpaiw 5 len Jule Ligoss u,.;55955...-)......;l 6t Jp.u.af

iCwlj g Lo LQQT S iw aSols

S oo 3wl i ([l 5] Ghge 50 g unliisylos yl0 JgumnsS £ 95 -

S olul 1) slegaiews (gylan Wl i 5 Cusliigylon sl i JgummS (9 £ -

oS g 5 o s g5 ’ ’ < . o ) © P
N S e g5 5 ol Lisags g5l 6L oy 5 e N (sl ke o5 S ol

58 st bl Sy

igags 953555 sl el 0944 9 310 Syl E95 |

90 4 G153 Ao Shisoken 2 lsi JoweS  DNA 5 pudlginn Lid oSl gy
0350 sige <— (5, lows oloo] slpdin < o)lo Syls 3yls Slo g’ ;
0k g <— (5 Lo Sl pas o las 3 las N JgumsS (3900

fmmmz G5 5S Jgmms 5l olie Ul

sl 953307 ksl st 1) Uy sl s 5Tl S 5 81 g ot
R ben b 0/[% g o pis o3ly Jsud 4 &l P > D)y & gl ) b s
ik cpunlsh S e (g7 sgh by gUbI (sl b5

by 95 JmaS cBly 53 il 4151 393 S 5 SIS 8 lgrd Cel e e05SL Jshor K LI
5 (ol olKad ply 30 M) (L | cblin ¢ JgueS IS iS00 ablo |y (555 5l (5005l
S gh oo Sl JpuoS (SBlix (g el (G SaiSl mhaw Jro) Al zolin 4 (o (e
S il bl g bliz el e pln )3 395 Sl Wl igeg (weSsSe el (6SL oS £ 58

A5 ol e Wilgs sod JomaS (g 95 Ao 50 g 955 00 G )l (Freal ows Lawgs ¢ JomnS (g £ Ll




Ty o] sladsspe |V Juad

oy S S bl >0
- e L e 0 . , 2
oy S los Sl YA U b |, ey ) sloginla)T Jslp jI b g aly] 5 ol PUI Ao s 5 1, 598 (s ile)T ccasdy

::)j’:jjo o) H10 JousS SBGS TL 8155 )
b ye g Wl b ige (b Shge Camdg
ity 0055 1o S (slos Lt slanmo (yg Aigad sloaidly
gl 355 15 0 Lo sbge 50 (ylom @Dl (e 3l g 0,5 B35 9o 095 4 |y I gmeS (slos Sl ey S ialesT gl 5o
: dye e g
— iyt et Sl el sl o o sl 55y 4055
S aCns S il bons S 55 5 Wil LG & |y 053 wlsi e o Bse 53 & BBy sl Sk @l
8520 3l Wlyise 35 Wisags wsSsSsts il 6yl (s 1) 5555 5 demSlise (1) cosmdS S s odle al]
WS j5ee St Sy e
o35 JyensS i S0 35T o) Joum 9N S TL G2oy -
{hd’hga iaile 03 5 Wi jlens b bae 1 hge Carrids
b JsmesS 92 51555 2 sanmo (y93- Aigad sloazdly
;,“{ k. ilo 0035 g Wt Lo Lo stge 453 S odaline 91.0,S 32,5 Sge 4 |y 005 JoasS (90 Slocs 5 S S epgd ialejl o
il DS 2hsslen a5l 0l JganS (30 slos S a5 8 S Azl
L 5 5 oot bl sl 2l g w0 g o9 slosi Sl 40
C Lo st (U8 dsed osn sboll s b sy st s sl 55 S ny cuin)f
Eholemt; v Pow Glwle)T 5 pplb (pand 4 591 d?"”*,‘}//t"-"/ Gz ¢ "J/G}:—:‘ w5l b 50,15 I @ dﬂ/‘f 95 @l S 4B o
Sy (s 45 (s, Sl Gl UgJ (4 (APTY UM/)%‘ ur ‘U/)/"/d”//{
loyT b oAbils” 513 Jguss” GBS G55 T
Waike 0y g wiais Hlows b Jige b g0 Cuxdyg
Jb‘f;fw 005t s JomesS slo 6 iSL 1 lanzmo (y93 Aigad glaasily
} _.? AL 13 ol G Ghso 4 1, asvaitd (stocsill ) e WSy, /)dM/G&Uﬂ/Q g oGyl g )5
.~ - / AT016 iy o ol (pwlysivw o taé Jio s Jso s slial 2) sk 55 (J5 Usmn (Y I wosivait”
P ) b sisn sy 540> jua 40 ) aipsas 9 s Lo s g B ibsn b @ GlnlesT el 1 caidl (s)logy Jale Jousef b
R S B o 5 aid
& 255 Siloss ol il W55 o5 @ABALES 5 JgemsS (8555 5 a2l ot Jole ity JgemgS 400

e S50 6l Lol i oo o] (655 g Ll tLoyS 3l oo el Lt suys S IS5 o a8 jsbslen @il
Syeaso GFSL 3g5 5 i oo ] 551
0L} JguaS” 99 SIS STl + Lo b olbdils” 518 Jguus” S 3L 31 (ool 955 -F

Bdpe g Wl Hlew b hge (b Sige Cadg

i 005) I3 JganS (5551 (5L 5 oload ( JousS 990 (slog Sl c0abasS o JounS slais S| hanzxo (95 igad glaadly

3, 2z P . e e s nai 7 .7 . 7 . s o~
©:0 i e iimys o Usud Won st 5 episisd 1y Jpud sl angl ey 1l (i aiglo]T el

|
. a4 - 4 oo . 4 ./ . . . ™ e oo - & o
@ / oy Pl bigs J iy BT 00 cudy ol (2l 5/ s P9 (89 (BTG Por g U 95 il U riass (F) 9 (F) Gle]T

& H 0 n e . e “a ~'/ o s 3 . & o £ - L]
; > sty 0350 LB g b i o T 1B S ol i B 5, (JB 1y osbss 3 5pD> b GlulasT gt bl i lag 5
e G 4 o pdss a5 axpn syl lduas & Sy pds 0457 s T a5 1 3,5 00Lie 003y s JsmnsS (5555 (60 5 lebdio 3,8
RS . w . . .. - foe 5 /
A h hislen (Ul s 0 0508 s o gusS S SL 4 9 20,5 i 0 JgmnsS (9 (slas S S -0xt8) 4y
i 4 o - ;o - 7 e “ e eoa s e - .
ol Gala]T el 38> qspt Elpwo (22leh 8,95 < oks (L Wil Poat j9is (il s Soge Syo sl iy 9 2o S oS’

A8 olis b wlaiilgy ¢ s g Wiloals I8 JounS 9 00,5 okt JomnS o sl 5SL 48l



wbdiuw) | TS

gajmarket cor

oy o5 ola3T doxl 9 885 s O
S Sk igd oo 3l (g s DNA Jro) bl 19y slasSge Jolis o] (19,0 Sligiome i oo 285 LSy o JgsS (slais 251 45 35
&1 5o Sszge Sl 5l oolizil b 5 aisS Sl 58 1y oaibdiiaS (6,3l (5519 50 Al co wdipeS oo 5 Slge O pslome 1 4T 005) JgeS g0
S 0y S Sl sl Y sl 5l
35S 655l (g 80ls oy JpmgS e 55 1990 Jhke W Jpbs (e Wl o0 (K19 83Le 45 0h [asiie Coiy S (ialojl o cnlpln
g 8ole Cople S 0t Lmdeiin iy T o ialejl 5 Ll S s JgenS Wlsi e+l o Sszge oMbl (KoS L g 05 e il o |y sutaras
55la 9o o5y Jpund s sud Opar 5T dian Casly o (slasts 9l f 5y ol b Potn o csisg By 15 S oo 1oy JUl 435Sz 5 o
spsapd) Glaiaiddly jgin (2 s sl @35 sUslss 1 L Porl ()9 byl el U ai Polan bl s apivcid )y Jpusd 50l 51,9
sl 6] S Iy JU) g p 5,048 O paphl @l 5 cawn (s b3l ol apsil U 9 s «iisy DNA soslss ;1 L Por d s,
a5 (550 @ g O9at 5Tl pt? sl o ilale pas s S Pou o o o psags

55159 Sl 4ty oo g S ol S, o ik s 31 ol (655 (sloaily 4y 55 oMol 09 puns wilgs oo 45 gl o €ilf
TOS Sl 0 i 993 bl e 511

R o 0F S 4 @l i (V) ot 0f S 38,5 a5 G ig G

aslgs o Jaie (gbays S glaigS 4 winS sl )58 ohlale s al) Jlale SO glayy ausle oo el [p20 ) Jad T Les] Cwi"/ﬂ/d-,?UT
1o b (C9) ol swoigee w9 sa 150 hluilr 4 s 5l i b cdo JUisl Sl 45 ¢ g, ol S ol 1, 393 sla il

13 45 0l ALEls Eds g e odmel il ol wils 253 43 |y (K0 slaisF o3l glacys o5 ity [pao ) i ¥ L] b i o]
4 Lot yo Ligags (9595 yiwl GBS £ 55 93 B il ) i ool g (3l D I JouerS 4T I3 5 Sl Tl iy 5 Gale]
A AigS S

S 8 ulitsh psitge 0938 L5 gl 595 Sl Sl 5 oLl | olysds o ol eispel [085 ) o = ¥ 5] cabi ]
olgds JS a1y Jpame CaS 9SS by s a bgiye (J5Sse syl 5l sl sl Gl @ Olsise 058 Jaie (sl lals DNA)
ol s

b o b ool Gl 5o oL & o3yt oS )3 5o sbaess S (sl 5ol csla i sjsyel [0 ¥ o ) L] i a0
5 18 ol LS s 5l 50 (e (S (i BaSEaS lasSL

. e 7 -
(V) Juts slp Ggas () JG0) g D iy

Sy ) SialojT ol po Ao

lygizo
dae i 097 diges glaaidly o Jla! A
o8 535
I3y 5555k o) jl3gsS slacs S — b by Sye 0udj )13 Jguuss
Selisolon oS D9 slos St _ o) JgmmmsS (39
Odile oui;
Solor Jole olosay JommrS oS
ose oo e DA BALES o JgmasS (sl ST, _ lo g
- “~ © °M . s
JoeS s slos S oALALLS )13 JgsS (sl S o sl SN
Blio JU 4 358,555 | 0y g sl S + ;i N T | lagtse S | opse+ sabans
loazsl 4, 055 o JgmnsS (slis 51y = 03} JgmuaS

g o § blaws S ads o o 5 bolawg S adss a5 by o DNA glays 5l Sz @Bly 0 015 3929 (aiigy s RNA calu ol o3V Sledlbl DNA s -)
555 o0 Dy DNA Gledb! i ool b sossadss iy slops 3
35 e gl ]y S o sloml i 395 5l llu s g Sl s g Lase 1, (S Slse (6 SL T b 45 glosay 4 -Y



YR Skl LSLNJBQB"’l \ Juad

5681 o LSl 4 calerinms (S3law 53

sy pidy canaid ) b dhgn qesitly Gy sl (5l 4 I 5 9G5> o 4 @ilsh i Y sl b 5, sty f ol U b U
Sy n i 5 (b ol sl 5 0o o la it 2 0 JgeneS (sLisagi usS55 il 655 sslagaion 5 00 S U] Cataa gy
el 392 92 o (Y ol 57 o 0 i

dosssSen 0 0ot 3 ool (il 5o S5t 38 ] Jliis 5 Sl mbgo (el el [aosls bbb ¥ 5] b if 0
lojlwpw )y G| oo 59 i bl solosil co ($35m4p gy § g, S jLal 5l (5,85l
EoS it 134 Sz @le (ol 5 99800 Mg Sy Ol T 0 s 7, Sledl la At )5 a5 398 oo Sl ba At 44 I3 J3eeS (675 e ey o

D37 o It sl Y 355 Sy as e 155 on 45 S g0 (i 33 S5 o B Suliz (995 Sy 02 9 Lo i 33 sl ey o il oo
rd ”

sbcdghe Sl o a5 col S5y 0 b sde (mle Sz [pp03l & ad 2 ¥ LS| Cal o)

Lo kb 5s 5 oalariS slacg,Sos (slaisl slizl 5 00,0 sloarsly Jolis Sy 095 0 jalb (2L S

DS 1 har @l s 0 a5 Ty slgstisn s> iy ] ) 43 Lanags i lye iz ed 5

pon cumd p bl iy ol ypy

b 4 N 3505 P ) by S lases 1@l o150

Pedie 3l (4 Sk )

(o Bl (el g oo S15T Slicy5 b daccmgionle (15,0 gloancSh; lgie -Y
S5in 55 5 5308 gt Az 50 5 05 Ol Gl s S, salaS sl sl
(o agusginsle J50) LaapussSlh o 1Sy g0 5lpsd Jruogs o e  srbeonds (oS ¥
Lo 8lio o) (o poliS g 50 iilys oo 18 ool w90 11y (155 s sloazysS
gl ge @B S S 5 ko b dacagise o o dids s g sl 0dds 555
Sbaean W oo JUb iy L) JoSa slacrsy (o 4 las 2L S o yo-F
gdge Jate b Sk a  Jled JoSe

s et ) 555msT18 b 1y Lo STy ¢ loonsd 6locSay ddsi 2 opdle i)y dly 30 45 ylbapussS 0

pbay gl oiws slaasl 5l 25,5 oSl 1o 0)l05 892y HloShe blre do il slacSils jo [pao ¥ fad o) Lias] W/'J/d.{_}of

Wsss) Qs ) Gl S o S5l yiasB L 1y Koo olga 5 las Sl 5 08 e S aaiSl ool londs s (aflby 510 sty
"wi" S i) ;I /’)d?‘“;d/

ST 4 ey Slolab I 05 oo arlye ISt L 55 1ol (Sl 5T 5 il on R0IS S o sl 0 Lo ol e o )

A3 ooy SSY ress baaseale ;5 Sl g oo JiSee sl i Jie

538 63l laas 4 DNA L3t 1 (Y) 25059 o3ta a5 RN
& o & I . 4 o e 7 or s = 7 4. . a .. . /, oo
Olo]T spur 4 il Uns 9 (5 50) 592 PUY pir |1y s pii]y ) U oo (8 (19 65l & 590 0 pid (pabdun jio ccusiyff )1 (g bl G
.z oe . & ~ - / & / . / & ~ ey 3 . v .
YOles 41 UG U )y P GlaleT Sl @ 5 ,92) sl sload S s Lagy S c@3l3n P & figla]T o Ul g 519 85le cragis U 03] P

el 519 5yl eas DNA o ab old]

L5315 5 U 9.9 Sy ! ol

o BAES I g S8 Sy ((yayo Slgo dad) bl il ) pIS

oabangd bylac 10 35250 GBTgy Aot o 5 T P

03} gmsS 0392 6l TS a4y boglis 503ble 3L oy0,50dlal o oI

loddlos (Blal ie () Sgum Ko 00,5 Lol 1) (LiKen (saiglas Cdgs oy 145 o (arw .l (Koo 5 ded Sls 4 LKen )
wsS laioa 40 35290 Slge 5l ool b g w58 e )8 it lases (0 lagiSh il 00l ool 8 (52l e lailer G a,y gl oY sl )] 50 a5 caul 3L woisS lases -

\.\49..3@ ,....S.. 5



wlbdcu) | TS AOY

gajmarket com

i oanlive CotS Lagma 43 005 s JpmnsS (g, 1085 O g0 il il 404

o s % 55

bme 4 JE o S 5551
gy, e S5l s P

oy Mt 6Sh L P <

| | adl 425

' gl ‘ 7S olio !

_
ey S L alas ‘ I yatSgps dos

! E y 5 . ' L k L l‘é:’-ﬂ
083y JouS (g sl gL oS

S5l U38) S (5255931 ¢ 7S 30 IS Adgi 4 bgy o o JUH Jole oS 0 (s iole3T cnl 5o gBly o Ssgdie o Glule)T ol )
el f5e lio JE 4 45 05l 4281 052g 65l (198 (6,520 bole Wl ey (e 90 caier S 20 U (g 591 030 118 5, oo
Y oole o.ﬂ Coale RS 6‘ﬁ ua)l.: (G le.mu‘;ql.e)'i

1 a8 o i I piuliylsl S5y pas _ala3T

Ol Srpan dod 55 5 0abailS I g (slacs ST 8las glsenl 1) AT

YU ey b M (@15,5) S il S5 0 okl s 4 boglses cpals )3 Y o5

Yy &0 a4 bale 10 09290 dlge (ol laz I pE
o a8l JguesS s (slo5,iSh S Lo 4 alSlan & jgo 4 Y 2 )0 e ge olge i P
ils 599 DNA ()] )5 a8 0 plowl slagY lavgs lass wlan Jlas! 40
oy JpousS 09 5550 @
st S o s S 5750 @
Lo 65y a5 Lo sl ls JaeS 525 L 0

= —

pa— -
= — |

adgl Lyl

A RTI L |, | [ | — |8

[RSAFLEAY (blye )!.Ldlj o _

[ 3 obas gl — ‘DNa—b!\ ]I—> ad
logstlign o 55 == | 3 s

= |RNA| = =

A5-6

JoeS Gsn 6 AL S Lo 4 4Y p il 5 Sl ..
Uslgs colio JUl 4 3o Jale wpan § B9 Jale & sp opds yinho (22 sl wcame (U9 850 DNA Sl el Gl ]T ) <y bl
caap (3,9 550 DNA o 8,0 U 11} 9 s (515 b5l opsiisyy o pisbly slEze) joio ol siadil ;1 (s s -39 AU (@2 4 b coauup DNA
s WG s 5, @2 4 ceulply o) epis Blids ;165 4 DNA Gl joio (g o]y ¢9U (b Wy s/l 5 ] beisp bl [ (3

LA B ylo 53 ISt S50 s ileT €1
oy W1 @2 > GiulssT 4 (551) coawl DNA @ (81,9 65o o iy ol aan JUb sl sy

~ pZ ~ P I
Ol> 989 ST rwlgiw g, U (SHlge (S camd S ) Dlgise W s 8 las gl

Saei Lo

Crond iz 4y ol Sl 8)las s :F P

GrSLsylac jl cund o 4 JTooke £55 G buiiSicy y5 o 3T o Sadlsl o a8

S iS5 g 0, o JUl sl Ul g 005) g st (55h (g5l 2ot slalae 4y Loyl Jlisl :F ol
o xliil sl pil8 (sl gl 1 o s (F5 it bao

oS s 2L & JsmeS 990 slois 2S5k Jod) o JUiih (i 5l cusS glabagme o0 20 P

S Js g 4 yige S SaS 4 iy S8 T o Sailaz slge a5 glabaize olKiws (pl 50 0gd ce oolitul YU e s b dlge ails iz gl o 5l a5 sl al8iis §auiy 2ol -

S oo Iz K0Sy 51 Slge S0 5l 508 S 5l 0l L ek il 13 052 o0 j97ee



dOY Skl LSL“&JBQB"’l \ Juad

sole len b ol il Lale oy ol o0t oy 455 DNA 45 5105 o @ jgm0 Sloj daild @l JUl 4 395 oo salive iales] ol ,o €8s
Voot DNA JsSUgo « 5l

A .
s o o 4 ofags Iy slp

0 Shgima Joludlas 1o o ptigp = o
SodsS slag S (ko 0 DNA =
ROPWCPROERY 5 RNA = jo3

4 0S4y jo a3 gt RNA oau§ a0+ DNA ausS a5+

adlal ojlac D 3 Wb yatin Qo 4325 LRNA 4 455 DNA
sl 03255 il SLRNA g DNA  wils 3L ptign g DNA  ails 3L .55, sRNA

> - - .

"h_auwtaz‘ " ooy Ji = b ¢ JUist Laome 4 Jlici
ldrj:_:?bJ ,.jl;f;b.....f lﬁ,.j;f;bg_i‘.f l\_;).jl;js,l:.»...._s
= O3 = U9 = O§M = 9N
o oS 555h o) 4l JpeneS 525 L s s JynS 5L 0335 15 JpeeS 55
Sl sanlie A sanlia A sanlie WAl soslia

S o Syge e JESL ) bt Lld e

pSee Sijee Siho

Jlt RNA OLE

Jizh DNA JLe ;s
S g0 S g o :

38 i S jpe Sobe
. . s e 7. 4 . o 4 .7 5 P . 7
PW Rp cubw JG3] ccume cadd buns ;5 (Gl g opli <90 casw JED) copis oy i J (Sl U il (5,9 b0 DNA jsas (sleybo f]
. 7 PR & o I a o e 7 . 4 s & cu NN B
o cuisd bt 45 (5048 (1,9 850) aiop > s s B gy U (Jly b @l 5 il (U9 85l @i ay @i 02 Y ady
. s e P 7o . s P . 5 7 4 . , s
KU @2 b JUD] ccamd cudd bpn ;5 @iiop  (Fl; o pispe (diyge JEiis cabw cadbly ;5 J (b)) sl 90 gl cato J)

DNA js aiy sjss G700 (91,9 8500 Quy (8385 &, W el crigpg y9:d8 30 15 (J8 DNA Jslge 590 )5 d) dday Pl

(\‘_;,.:Lo,'iij,l Y owloyl gl Y byl g F ooyl &gl I
— Gean BaSen 2 RNA suuscy 55 DNA sa25c 25 oS 55 o ] E g )

! — ! ’ ReTY)

. " - + RNA

+ + + I DNA

+ + + — o JLas!

! * B — o I JgunsS (5,5
3505 s 53900 oo JUisil DNA JgSIg0 e 33 9 cannd DNA oo JUist ol o

J

sy T RNA @) 5 DNA il U iy o] o s (S Yo .ccoamn (51,9 b5ls ogan DNA o epsngd 60 ) U

Y (538,55 e bl oS oS sl as ole slazel ba L Lol cogd QL.f\ il o gz loxoy S o0 ngwu;; Lol cod g2 b e Lo aly cpl ass o -
loas b > )5 5 009y o8l 5 &Y 3



wbdtu) | TS AOF

gajmarket cor

(RNA 8 DNA) sl 2Sed5g) Lo

TEWRPINLRPIRY
215 )3 09,5 93 )3 (lsise |y ool il (S jsboay

i 3o Gilwomiiay dild o pii a5 (Gld ) S ol SLalSy e (RNA 2 b)) dslSCilsTgign 5 -

T SWRIELSAT Sy X3 WRE SR PSP S

Sl & dhin ol o psal LT gy ol 0 LS 0 930555 8y (yagige) okigndsylyS5 sy 51 a5 cal ) (6 po by el S2lSys o

. ) e s . . fou o . s .

Msais S sk el ool LS5 i Al asgilSe e o Sl Wy o2 b il 55L)
)18 S92 (5,8 Ty S lugige £o g0 ol SLalSe o 1 9 gy B )
Syl 0525 RNA JgSdgo jLislos jo a5 Cowl (0 Sy 2B egi 15wy (A

9 9,0 3929 DNA Jgg0 jbslos 1o (o Sy a8l hgm s omSio (&

2 : D13 550 5SS ST o3 e
e SIS L Gy oSS 5 Semy 08 el atin SO )0 oS jsbles <l
o = DNA,H h é)H Anib e il S gl g il gadile
s 08 S S 52 YS!
oD o8 il b Jsge 4y el aietie S5 50 a5 jsboles ((POJT) Silaud 095 4w b 5 —F
S 0552l esi a8) ATP 5 e il a2 ¥ 4 ¥ ) Wlsi oo coistlSys lind 05,5 olaws .l Jaie lind
®_®: 3,18 3525 Dland 09,5 dw (Sl
0 A e s Ul SISy olid o5 L o siie o o il
ATP JySse 5300 alSin (s ad 21315 0525 (55 Wgmy dboripilys Slind slaogS oo Gl
OH

gdse Sl 55l
' s . .. . . v
i @l QU eae O S 4 @ (p oM 9 ATP G,y jaaaer depl sly

Cos 4 395 o Joaio Slid 09,5 552155 ;0 0B JsSge Cons S dy &S 0188 1005 5w JT 3L -V

Hige
e 0 S o s 09,5 38 4 g (sl 3has bl |y T (slasly ool e JT 3l a8 5z e
“ _ 0 aisbige (U) Juwlygn 5 (C) e T cros Jolis g il gl oS5l Lo a5 by dng yy (1
(@8ly 5> 315 392y Jomsligr mo slrs RNA 3 J5 315 929 e JT 31 DNA JsSlge 5 alf
? ; ;,Jg_,:: U oo g ol axsls 0925 T JT 5k 00 sl Sl S 50 s (Sae

sl e (G) lsS 5 (A) ool Lol g il clails 50 Lo oS dag ya (o0

gbign 2l 55 (L) 3 slasse dagl Jlo ;3 LWl wils ganal cools dasnl Stlsys Gl

29 45 Wl gn 3375 4 Sigal o5, goms 83le dospul SS55 JT 3l 5 Uasmlyzaal &y domats o [0 0 s _ ¥ ,luis] i o]
Bgdiga s Gl Jlagiers (x8o JIosle (n 5elyl3) ojgl g 09d o0 casSy 9enSTis0 (2,5 b S

35 ga Sl Lokl SISy gt gos Aomais 10 4 sl 0] 10 Jocs5ayies (oxd Slga 31 S epmil S gl [0 b oo = ¥ a5 e S as

RYRY ol 30 6ok spdy Plil o

3 mish agtis sl 3595 sl 5o 31 (5poishy (3RS Slio 055 o0 AL pagise dnaly (nl ISy o as el Gy SingeS szl (53 dlasi ol (1S epoish )
3yl ab 05silSs 35 ol SalSy egige aliws Lny!wﬁl



Sl sladsSss |\ Juai

Aelse L0
g9 5l «lind 098 5 Jlogyieris (JI 5 b aid o Wgw igdse e wiB Bl g0 4 Slind 098 5 Jlagierts (JT b wislSy o LSas sl

sl iV lggS gy

L (glagl> 1) e ol (See i VgeT Sigas
b (gladl> V) e o uﬁ 3 ||'I uﬁ &
! - + (@) -
9y eS80 b jem, it Splty

§amnl Gl DNA JgSUg0 50 ool JT 5k slyls auigtlsss U RNA JgSUgo 50 cpiol JT 50 sl anigidsys LT i

U e 9 WSy 9y colbus Sl ST s s 5 5 JT Y cliud Gy ww (s1,)y sy  ail @suwl 146G erp0 cade Uil 1o sal
> A sl il sy mlsis DNA s 5 o/l ssas o, 45 RNA ‘[%’-U/U//SWW iy ogliin i p 5 Jplgn il (-)‘wit/(% o
il o3 < ool S U 5 T wigillyy il p G0 @2 RNA 3 DNA 5 G 5 C (5loadigillys 3)l5 gibsn ) - @lul, RNA 9 DNA
RNA 5 k25 U 3 s DNA 5 235 T o

aselse el O

il casd sy Elg) 4 gl @l cannd @l Spduy SU O U F Sy asiliz) 9 s W g diiy

239,15 9579 5m ) oS30 938 DNA (glauistlsss ;o d ;5 teml Wyl RNA (slaasgidsys U DNA )5 wigilSyl g9 p (oiS 45 j5blos
Lo o o deslyr 935tlS5isn 5 ol slras 95 952 RNA sl 50 5 (ees JT 5k bls audistlSys catdl oy a8 RNA slaasgalsys

7, P 7 . « 7, - . .
:ﬂ/’) /._4_]924‘.}9!' &J' A ccolows (Slbdg/n) )I}i} @.'4'9/) /JU 7> @9/{ 1@&' U Uu.: .39,..,64 oo lie RNA

O gilSgi g A gilSgi gy y mSgHS A gilSe & o
G c A U G C A T Sk

9% JEVERIR PN wd

RNA DNA oolasiw! Jxo

b . oo P .
)y ss39 obly (has b qw ity bl @bly oliud sgp v U alan ool il ;I Poul po o il sawlgs wb Gl
3574 (50l 5L g jem, 9B deaSstlSe (pl 10 S e samlie a5 job Lo aas o Lt [, AMP g ADP  ATP J5SUge aus g0 JS (Jlin

Mkﬂ,-,,H,JAH@«;,_A_)A

ATP ADP AMP
5 S s gm0 95 I3 T (SBVY 45 3,15 99 aeigilSy 55 YF S 59 o8 S pliicse olid ooy oluss 5,5 5 o L ull
(Jlo G pig .5))s j9m, 0i8 S50 LYY
20195 st A\
€919 3929 (rleS T 5L Sl i gilSyi £ 95 iz | Ul

wolbo Il Olid glaog,s ST 8 Mopiarss T 5k Egomo 1
10 leS v gilsys (Olawd 0s SY LY DY | GomyonSeo b jam,) ¥ (163 ¥YxyYxy=¢ \

0,15 0929 oy 398 3 Shylo Wi gilSy g9 vy Flw

slbs > Sliwd sloog S Sy WS Seeiari S 5t Egoo 1

PLERYRY R S p LA UL (Blawd 0 SY LY MDY | GouyonSio by 5o ) ¥ (lsS g Cﬁs.ﬂ)’i YxYxAa=0f% \




€015 0929 ol JT 5k W5 wigllSyi g 95 vy I Jljw

alhe cdl> Slhd gloog S S W3 Mopiarias 5t Egazeo 1
Slogmmiol augidSes (lawd o5 SY LY DY | GomyomSeio b 550) ¥ (oD YxYx)=# J

ool JT 5L a3l slaassilSy gleil = laasetlSe JS— ool asstlSy =YF-£ =1A
€351 3929 Jomlygr T 3L syl wigilSys 95 Wiz F Ul

sthao > Sl slrog,S Sy b Mogiayie T 3t £ 500 }
Mo dlye dSgilsy | (Slind 0y SY LY )Y Goa) ) (sl 920 1 Fxix)=y J

el 330y o] 4B 5 51 Sgzmg RNA JLisles o b ol sl ygy 03521555 a8 soily axisls cds alf

7 ; . T e e 2 1 . . . . .
) albs 25)l, splin s Y 1 3 5, o i ) pidy (ST a0 iy z/w/s»b/J 2 @9r0p 2 G Gt ) 1 s Yl 20 54

S5y 4 Lhadaalsy Lt

Pl g g wigny L loadgalSss (adgalSss aaz o) sasstlSyi oy slaas) Juseas ol
eSg)0m 09,5 S 4 adgilSy S Dl 09,5 Ll 635808 Wigey ;3 Wigh s Jate w0 &
Rgbie Jate Koo asgilse ais (OH)

0230 Ol 39 il A Sl S ol i ol S (g 550S55 Ly &, o RNA 9 DNA
(1) S5 sl SdSi) (susls Ly 4, S RNA qdly o 05 00 iS5 RNA (4,
P LS 5 (290 o 4 sudst S L slaa, a a9 o S Sl DNA Lo

RNA

gajmarket com
dof ’



ddY Skl LSLNJBQB"’l \ Juad

Sl ja.

el 0493 (51l )8 (Sl iy el sSan o RNA 53 0
36 RNA JgS0g0 55 ol (Koo (25 ool (aseiin gy QLS JS5 50 o5 jsbilen
Lesl sz o b aslsl yo a8) t(RNA JgSge 5o Slie 094 suline glaiis y30 slo i
e lasl e idy cnl 3 Wishiee samline i sl es (placiend (s oo
JSas |y las oo it o Sgaee lawisn JoSis bg il 15 Soasy Hlas
Cgmo 51y S5 Jg5dg0 RNA JgSUgo oo cdlo ol 50 45wl anisls cds wslosls

PR i . oo Py T P -
/98 U «dio o0 (S14is 95 9 6,980 Ugpy (Jiygh (59, U W iy 4 Jin @y /5 D9 o0

iy (SI95 sy Hay) Casl @0 tRNA

o TR - - - <= <= ool .
g DNA yRNA |
i (5 143y 5, sl i) opds duglis DNA 9 RNA (st Jfis st Jsis 1
| (m \[
{ Cadled Jxo adgi Jexo ol i sbol glgil 9 dog oy «d Lath; ol SColsys ]
: REVOWES SO AN :
; LIS asl hyssle | g geil> | CyT e s, Y DNA 5
i (5lwosilon) Gy 3l 505 O) i
| rRNA §
: TEIS S Ghk :
et L mRNA C,U o <) RNA |
1 5 Gy gy ]
P9 Bha®oad b0 {RNA
P gdiee pll pdligia )0 5 (omgly) 9 Siluiilen (il cnl 5800 5 udl gt 58 DNA 5 o)l 5925 an dlacgy S50 50 3
oz 9 Sl ol sl O
..'—""-ATT . - £, . .
.:. \; H""TI.” o .o; (o ‘5|4> 9 65""1’ Alwd 9o 4 Q'y‘f |) Lb.A.:.wl‘_iH.lS"‘ 9
- ol . - S s . - . cad e (L
'.‘S.\T o e Jate Sy 4y gaSsilSei by Ay Ll 5o ol SLalSe £g5 ol 4o 1SRl Al AT (AT
-t g
.:*3;‘_a g' s 5, (59l SDNA ¢ «Julin b 595 o 005 s3> &0 45 5 35108 313 Gl dpusl SualSyi cazests 5
% £ _ ¥ o5 G g v ol alligh 48 Cpsipp 6500
R N .
Wil )8 0979 (s5al> SDNA w5 5 (5,0S5e dlas xSk o Jlia

Sy on (ot el SAlSy Wi Jate ;3G 4 g Wil ST supilSyi ) slel o ST S il (0
ol Jloatis slaisl o s GRNA DNA  (Jls

35 5p5e LEC lie 9 G ST s T blis 5 A 5L 0,5 e 3,500 JT5b ools 5 hlie ;5 JT 5 0 o8 el slaisf ey JT slal sl a8 wly oo Jhad alsl o -)
g oo 4t JoSo (slajl (I slasl cal 3l iz o 4 0500 LB U JT 5k Mie 0 A JT 5L 5 RNA JpSse



s Sy 55521555 Ly B glail 90 ool el S2lSys o ilf
B OH) JeSyyuem 09,5500 sl 5o 5 Sl 09,5 ol S5 5o
3,18 walisio yw 99 oylged o o GRNA s DNA &iisy y ol plo o)l
) a9lSs by &) sl jagige Slaw b g oyluil 4y (bl g 290 (a5
Bty 99 s 0t Sy o SDNA ySge Sy slesl g0 lf

So o ol s S8 Sah cur B o ol aselSy b

& Jolie 50 g ot Ll yo iland 09,5 sy G 0 ¢ Sy 0um 09,5 o0

Syl 18 LSy e 09,5 oo ALy o

DNA _Jatan stsLs b)b)d 4d ol sledlof

s 4o 1 Jgl bl qesds GAT Gl il § iy eglsh pp Vo it ol bils & sl o0 (sputiin @ 5 e g o gl Ll & (espsngs sl U

. " . e, s e 7 .7 ca .
i p @B ) sl 4 GipT J(Jlwly el) g 9 DNA Caddd @l

DNA ;b5 31 4ol 2l yausts

DOA gajmarket.com

)
A ouisilly (ue)y PO U) T St oy s g555 JsSge slyos 15 5bas o & DNA |3 s9750 0552155 £53 gz 45 0 oy izl o

(Ml 2 I DNA clo 5550 fas slocoad oot 5 T 5l £95 F ko 45 iyl fokiaiiild « ool () .C% , G% ‘T% s

\ - g - . Pt _
can () 4> V0 oo s 5 ll] el 115 5, 5T SDNA 5 sl SDNA 3 A (5127t ol ST opl o pB o il iyt 5500 b

SIS 5Ly ol alia

=3u L ‘L.‘!lf)b Slaslie G'L"’ “5);6""’))1' |) (o ulé?}o )| °"\""’le’°‘“" 9 @:‘Bls) Lgu.«.lo LngDNA e LQ..\.J}ZL%J )‘..\.a.a su.@lf)b r:la‘b Sdieisls

A=T,C=G

S 0 s 514Dy sl 4 acssld ol ;1 G

A_G_,
T C

£ e - 4 .
ey p ) Bl 4 o lpas oo Gy C g i pilyg @2 UT 9 A O (P ]

A+G _
T+C

A+G=T+C=> \

opraspy rugp e T+ C by Sy, ruusy A + G by I W, 557 geiSlgs

\ )9

b m = W indes sy =? baggtlsys J§ = ———— =)

& (s o

gy

i s gphe H
b ol plp adien e w - A+G i DNA 5
st = '

= 5.5, )
et o sl s B g i (e I slasl chas DNA JySge 5 @l

. . ~
et sl ggazme b ol oy nse I slasl ggeze DNA JsSUse 0 il



808 Skl LSL“&JBQB"’l \ Juad

el o (97 e 580 alaly ol e Lol il Canjs DNAL JsSUge S5 50 alaly cpl ol (o Sl oy 2 A+T = C+G ayl, b7
2l G 5 C slonsgilsys gsozma i T 5 A sloadsilss gsemma san Jlgw 53 Slie il 1 C-G 5 A-T slasbiir slass

o cated Gl & @l iy @ adlisn Js U5 dolian)y > ) @siiinlgy 4 (530 il @I Waol cupitd aagin ogh 5, oyl ) T
o s Jlgw 4y ey bl

g o0 il C uigidsyi wizr (JoSdg0 (2l 33 0,10 3929 T i golSi Yoo i gilSes 130 LDNA JoSUgo Gy i
A=T=teo=>A+T =500 il eonlnle el Bl Ay T agalsss Jlaie eiiS a8 jsboles

el plyy 0K b 55 0392lSe5 50 ol Hlaie g wigd 0 C 9 G sloasexlSe Jolis DNA slaassalSs saile 8L a5 guils o 3k

G=C o
G+C=\ooo oo Foo ——s C=G =

= Yoo

Al plp e 7 p ] 25l plp Sl 0 T g A slaasselSs Jlaie LG 5 C laasgilSy jlaie s Jle cpl jo a5 j5biylen ol
Ol 5 s (il (@1 g gl Iy 2l cnl Jds oy gam laseiils 5 Cuman i 9lSes (gl Judo 45 0ls 4z g0 (Sl
X (S8559 255 s DNA 31 (6513 33 s

235,5 403 "X (5535 oS b DNA 31 6k 313 5 5Sls DNA JsSge ,Lslo S ol (50 &alsl o

ST cwy 4 s/ psds @il 1wt g bl

':'..;—_’ N 4
;
2
;
7

2
A%

g

-
S "

P

DNA S350 10005 31 ol by 3 Snes O
S szl <> DNA JsSUse :IDNA O35 0 sbo -
0,10 dezg a4y Gl iy DNA jo 10hls didy O 51w =Y

s (515,55 DNA oS s agite lazatils L .caul slar g0 DNA o aii jaseis join Siales] ool o a5 ansl asls cds aalf
0 it SUoailols 538Lo (195 (5598 o855 & Loy e X (5550 SaS b DNA Sl (50055 gy [0 ) oo = 7 ,12i5] ot i e
il Gl (95 Jol> 5 ool

P im0l

S 5ol 551y JSge el olnd asilgs sl DNA JsSgs 31 59 8ot ot 25550 Sl cusd ¥

DNA JoSlas Ji

P ~ s e .
ol 4 iy 5,4 Ugl bl @pli e 19 «rs eas Sl s Wu D)) 5, DNA (Jolgn Um puigd Lp 5 ouily & (2 10bwly AT beyl
58,5 salail e )" DNA GI,SJ,Q Jsw 33|)| LS‘)-.’ S5 Q}.«S‘j Sy e
Sl slabesl mmbs -\

X gy boadays polas ;| Jol> slassls =¥
395 sloazil, Y
ialesT b 51 o3zl 1) (5,91 Lausgs o559 5Le lyis & DNA 5 oLl Ll 4 paseien S0 5 el dawss DNA JySga L aff

b plasl (S 5

(S VY s 50 ¢ 5udSS8 . cils DNA JoSUge Jaw iS 10 (ol 45 pes 9 9,5 angs wSe DNA JsSUgo 51 X (555, il (g, b a5 058 caned Sl aiaizils 5 dSS18 0 dlyg, -
i g0 Cand X slaging 55 | by 2 g9 Dl s 238 plbops Jds &

ool dmivo 4 lagiy plo g 09d o0 i JoSUse Lawg oddosnli slagiy 5l olaidy WS e soue H3590 ole job 51X (slagiy o] o o5 el g, X sin (3l Gy, Y
Dy 2 e JLSle 4 (go90> b lgi oo ‘dl Jeloss g 5o b aS 0gd oo JoSiis jsbs 5l slasles g, ol 5o cadly )0 aiiS co 955 1 el Sy 0 39200



‘Sml.hi:w' s) | TS IR gajmarket con

/; 4 & XX & - . . g hwd J
> sasgas s M gl ;1 b ol qesdy 6T DNA (Jsligs Usa b 5 (1) S cuomad o o &l (20 o ity 5 b

Sl 2 ST s e 0 sl
DNA JsS05 Joo 1S 5

= _l‘_

DN Jr

Sl g0 g le
DNA

3 o 0 laadglSy (5
52 45 Sl (5376 sapliei L
Al o glize vzl o

5k 5255 5 o9y Jasgs DNA J5Sge Joslis St g sboliions ol 5 Un sy oy [ | o = ¥ leis] e g

3 dnalr ST 8 SlaisS & 1095 o5 ool iz 5 Ly 5 Ul oyt SR 0 ool ole 45 oad sy ol Sanl 00

R ub u,ua‘)sl )L..ma L_,;Laé Lgl.hb.\..u 9 laas A Cand UL.JLU&)M‘)

y
olojl Calgy 4 (59 80k piST Juo g Cublo ¢yl Lu il
Vs A
2l domi o9 OB EpSge ol
O3 3 )l smeS sl St 325 3
JgeS 09 los Sk 4 cubo JUil o) Ligess (555550 il JgmesS skt gl sy (99,5 o Candy S —jﬂ
ohge & (slegaim %
byl slatgn des o35 Jele camle 53,8 I 3
Sl sobe ples b i il fele ) s | 2
=9 © e CRRE .o
e bylwe lgione joud il (19 Bole) JSCo yeois =«
T Slye 83255 55 sl T ,58L! Wisesh 35555 el Y
DN s JT bl oo (6,505l
G-=C , A-T SBDR 3 st e sxSolsl T BA s T clogh ke oy | U5
iy ol G g ool @ sle DNA 3 5echs |
X 9, LDNA 5 A DNA 31 gylo 5 4
DNA sl (s,Sojlail + 5l ST oy e J¥e S slnnest A E e |13
<
Jjﬂ}o ‘DNA “5!95.15.4 J.\A :G‘)‘ DNA )‘ od.w‘b.e) )JsLaj st.‘?lf)b C’ll"" )l 9 DNA 6195.19» )L'2.>Lu syl 9 u’mﬂj %
el 614 195 g Lo Ko DNA 3,5 ooliul 395 glaazily o DNA JsSJse Jos &) S5
Blizaas &yge a4 giluasles eSS e 13 Sk iS5 ab) | gilesslen Jae Dbl g aiS o \i
. ) sosd | %
wyoz GDNA - Jssgo p0 )0 g Cel | (s 9 30505 liss slogginl Tk & o I DNA ot | S
Syls 099 55 (o208 AL, S5 Al sl yloy (sladiges ety il olging DJ
Q

g e Lsl (gam LS o ((glwasilen) DNA 5S35 L -)



YA Skl Ghdﬂ}“’l \ Juad

QSRR <., |

. & & a .o 3 I I . . ‘c
> W Gigy Gz scasud sl sl [R2 5 gt (2QUY (Jorgh 22 Wt (upk DU 9B 5, wlis)y o) BB

ol (145985 gz sla 259 (DNA

2 e S e ol ) sland 190 sl LSl
|

0285 o320

=

o557 0bs; Se DNA DNA S50 gols ol 1 ilsina L5 Ll

1
<R

S5 it 5 w8 g 8 5 igdly 53 s S |y oy slaggie DNA &) 55 10b3 5 (slgiw -
N g0 e ;ToSy a4 puwlOghud wigw 52,k 5l g lons

W Goyb 3l se ST slal aims oo S5 1) lhog slaaly B @ Late JT ol :0bS 5 slvaly T
g ga Juaa ;o0 &y 50 095 Jlie JT b 4« Fhgyn

Jasa stast @

Sosin ol aims oo AT 5s)0un Wi L5305y b DNA &5, g0 T slasl oS a8 jsbolon
U b D oI U LT ] aidles (Bl o LS 50 DNA iy 93 o5 wig oo sl (5,0

" (o
came (hin lgs Sep Julis gy GI@Q/)

JeasaibO

35 e o S (G, wism dT) (e b (A) (ol 5l & coinas 09 oo S8 polaid] & j50 4 b o (5500 ladisy
#oieel G JT 5k JoSe 55 C T 5L aites S0y JoSo 5L T g A im0y 00 JoSe gl daliziz (ol 4 (C) (jgtns L (G (dlsS
sy i U o0 by U 4 G 30 345, € 3 5 il )3T 5348, A b b <das DNA Jsliga 1> ool e

S DNA &) 6 10 C 3G JT slajl slaws jadz 5o (o aed 40 398 00 oS35 C 5 G slajl o «(S59yien Sigey Sl o yiiin il
sl ytioy DNA 58050 L3 5 gyl el

DNA JsSgo 15 i aiSo0 aurli 1y SB)ly slagiulesl b (JT slajl g Joso 1Bl (Sl s lo3T ot § oo (slajb Lo
o So LT 5 A T slasl slaws olplis e0)ls 052 T JT 5L S0 A JT50 5o (6l s ccnlplin 5 06,500 )3 SK00Ss Jlia j0 o)l500 T 5 A slasl,
WS oo G 553G 5 C T lasl 3)L)0 (g gdge cmad 3l ply b

i S5 5 gedly Lasgs 9550 ol 5 85 2 S Sasl 0oy JaSe @0 Sl a5 wtl sl cds Glf

Sgbin JoSas (Gigee digm 90 T g A I slajl rm 098 g0 oS85 (S59)008 Wigm 4w &G 5 C I (slajl e -



wlidu) | TLS

gajmarket cor

o5y
. , DNA (5142585 zasle ylad L5 O

B +L::;;— “ “ ‘_ngw:u&)é DNA 53.&)5.))1454509&@ ;,.cbjf;m_{; &m)owébjbw LS)'.tf)l)é
ol e =

il g0 5l 5 Llie 10 (C L T) (gl 5l oSy DNA (sloceand das 1o 52 il il of
Iy o ol 481s < 51,1y DNA 5,581 Gy W 1o 1L o8 4 5 oo )3 G L A)

S0 5yl 1, DNA Jslgs (sl culle
. €o)l 925 JT slajl 5o aill> s (oS0 wi gilSyi cadr 5 0

058 oo L8 (o) slaal> 90 5L G blas 1o ((naes ) ladl>SG 5L G b ey 40 e

I
by
(|
@
@

ool 332 ¥ JoSo 5 i oy JT slasl o dal> oloss
5,10 3925 T Al Wiy (oS dui 9ilSei ek 2 40 Jldw
o vezin o s . J7 elnl * AP AP AN T s P—_— ae e e
lady s92ls Jplgn «(JT 50 jay b lo ls 97598 U wlis .o JT s 590 55 b8 lyy d cams il (AF Jlgw U Gisl& Jlgw e
. P 1 A P S~ A
JoSo astlSe S 58 30 ey o]y (1l Gl @2 48 elgn il 634 Iy Tl Jhir 4 T cumn Ay Ols S ly gy i > o0
o 69y BT 4 Jaie wiB g JoSo JT 3 95 gaezme ;0 (oplpln o)l dals T 15 0sElS e 10 Smae 0B Lols vy (ST slasl yo JT Al Y

Ayl JT &ils &

DNA &y yh SUAASgS 85 55 093,5 msein @)

P e 7 . . . B .o - . . - . P . Su
M//bMuAAUCA_w”JG/M/MMbwloopjwlwu@wyﬂ Wﬁﬂ}d‘@ﬂidwﬂy& Ay 2 50

i 56 s 4 Wl o) 589 6ty L (sl I (St (A0 09I (it g il A @ bFe g iy 4 Igill3i L5 lee 4 sy DNA
O o S 35 asin 5231, 500 £y 5o LasgilSys i olysion DNA &5, S o Loaipilsy ooy ololid Lo Jasie sl
iy gia U
g g3 [y JoSeo Ay )0 Lo 9ilSyi i i .l ACTGTAC wygu0 a4 DNA dilsy G )0 b golSys i i (Jlis
oS (s gy JoSa 4y Coip b o 518 gy pileSle 3L o JT 5L e Jlie 5o

A C T G T A C o Sholay,

T G A C A T G JoSodid,

S asine |y JaScn &y 50 o 9205 i i -] GCTATGCATG 5 y00 45 DNA iy S5 45 Wi 92lSgi i i Jik

G C T A T G C A T G lolay,

C G A T A C G T A C  — JoSodud

DNA st @7
W 50 tadylad (ol ) digwm (55 g ploiw! ((mi¥IggS Gladigm NS p (Sigyaud Gdigu (o ol Ay cends (o Yl a5 jebylen
5o ot e Sy S5 5T o o5 35 5305 5 ar DNA sl o oo ol b oSon 9 55L& i iy 54 i

Dgwy ;2 Sl e o Jl e 5 .ol Hlasly DNA Jedg0 a5 098 oo Eely « Sh,0u g 0L ol )l Dezg el wIsilSe sl U

23 318 3929 T 31 (bl 50 DNA &) g0 (s ez (el (sjlansilon plkan o) L3 5,90 @lye o el (o (655l 0 5L (G590

20 ploil |y 0g5 isllg wilgs o DNA g 508 o Laa> DNA (5ol 505 <> 0yl
Sy Bole ¢l e 5o Lol el (2819 80le (sla S 5l (S c0ndy slaailels jo DM (gl [w93l5s ¥ Juad (539,9] wlsh snlsd wul
G e aite Lulpd )3 1) alemen (Sl pl5 s alys a5 Lz g 098 o0 (S9TUsT Sloml Sl (60 et (nl il 3y S Sgume j9boay

S oo o2l 8 1) lodisS ki die) 5 aBS 0



dsY Skl LSL“&JSQB"’l \ Juad

i
DNA (Jsg0 Jow 9 )bl
LS st Slawd g a8 oboy ol gloosy .l oduzmy (2558 (5950 490 aS Cawl Loy SO aile g Cenl (gl y98 g yle S DNA
RSy & (Figyed W Gy 5l a5 wies oyt Sl slajl s ploy ool slealy s Jate K0Sy 4 yiuwkgoghud Wisyy
i 0 5 G (slajl (s 5 SO o0 JaSld gyt Wigmy ;00 b oo g3l C LG b g cowl JoSo T LA jb igds oo Jaie
L3l ogubon oo 45 50 SNt ¢ya DNA J9s0g0 0L 5 55l caels (359 )0 (s b5 olami o9 sa JoSis (Sgyded digey Slutas
iy Sy (loaigilSy iy 392 Ao b Blgi o0 a3 Joe (i ulaly S e B 55 1) Sl slaialeil (JaSa slail
0S5 (i 1y 508 Ak saudgilSy cud

RNA § ATP 1553 (SlhamlzSodsss 9 hasedses

/Bl soly lsis 4 9 RNA 3 DNA sl 51y boagsilizs 285 T bl o) 989 RNA 9 DNA Uslgn sl 15 o pigilly of fes sy aagin bieyg) U

e P v .. . .. v . e d
O e slidy st bl cawl Shis Jlsw el s «jp s U s,85900 S0, 0,0 odslse ¢

iy g 51 3 6351 S5 Solg5on MASaelsg

60 o it alex 5wl RNA 9 DNA § 050w ply @lgie ¢ [Q_a,w/y/ isi @l j) uq/.as)la Saliin sla i onsy slaaisl o leasglSy

el 59,581 9 555 B Glyie 4 yls aSly o baaserlsy oS
Sipl JS6 ATPQO
Sla STy o ail o liud 09,5 aw shlo a5 cuul Hlocpmisl wigtlSy egi ATP (adly jo .Comd duigilSei £95 ATP uiish oy wo)f

Deiee ST 551 5 99 o0 4 Oliund slog S ot (3 SoNgm WSl (siluge g

S e onlitl ) 5l il slacled o a5 ol a5l @, 350 ATP @alf

Seoiar ik

Oy, =

®‘® * ® + o

Sy i Sl 04,5 aw Sl 04,5 90 Slans

ATP ADP

5 oads S5 ga58lSs 5 iy 5o (65,1 0litl b5 5 gy S5 «lindisy gl b ATP [0055150 & had =) )LiS] 4ilsh esnl3b s o]
g ga S (5ol Gy 5 (ol degerme 4y el Dlind 09,8 ds g jomy (1S @y 0B (sl 5L

(sl O s )5 9, ATP ()5 jusaary g

sl s sk 0

55 8y iyl o J5Slge ol i y5 i JUH 155 U S99 A1 Jo I 39,5801 il g0 45 it ol J5Slo 09250 sl S8
(o s sy @l il (52 SRS 3 S Sy Fiagi 5 Sl kS asle sl slannli 5 o9, e il Glf

FAD NADP* .NAD" Jts

Ol 352 sl AistlSsi 55 eyl sla 8L Ll o Lol wily se 0352l Sy 355 ATP waff

s 3979 sl T 3l eo9SU 5 (55 sloJil dan j0 @alf

FAD 5 NAD" (sl 552y clind 05,5 Sy il a352lS5 10 50 097 5 diied SdsilSys 55 glls FAD 3 NADT a5 sl ansls cds alf

Oyl i olins o NADT & coes NADPY )ls land ¥ JSlos



0%t

(3 9! o) Nigd g0 P ATP U yao s 45 s looig 5
Clrsyl ol wulyd
ot (sl geinyy SaSl ale i B o olge JUisil | [0 ¥ Juad o) bS] ¥ gon0) * Jlad Jlis!
S LS5 L ol an aisl 4 (g aile) Sy chd o9y | [eas ¥ Jad - ) ,les] (G gimwgil) (63203959
wlad Sl 5l (betgy wile) Sy DS zgs [eas ¥ Jad ) L] FEE g3 (Srcsay
Wgdgo @i Jlad JUESl (bg) b (Some Slge 5l pan [p25 ¥ Jad ¥ Las] 2 9 el i
g go i Jlad Jl b g Ll (og, L C g B lagrmslng el [0 ¥ Juad_ ¥ )liS]  Of yo Johomo glappmolis g i
Dgd e DAz (0090 GPgy b odme (S ole L olyan By (peluy [peo ¥ Jad Y L] Byy crmoling oix

Goiumog D) 6203959 b9y b 108 (JgigSTg) dom )8 ¢ Sloo 6ya slel o . 39 (2I8E o oS sl
X - [020 ¥ Jad_ ¥ ,LsS]
D9 0 JoSis bl

Shosr Ghey b g (220 i ol I (o283 (JoBsSTy) dom 5 Slgione . 29 (299 Ao )F Wb gizmo 280
T — [ ¥ o - ¥ LiS]
Dgu 0 C)L> 4...‘>b )| ‘()5"""“‘5)51) wbb

G32amsTI8) (s lyailSi L 1y skl 55T 5y (sloaisly 51 (pan

§ Y Jab_ ¥ liis A v
S o 2T 1) gzl gy oS sl 5 il o [ooo ¥ Job - ¥ 5] IS 025 93 iz

G209 b g WS e )8 Lie iz Sl olaancS 9,0 by slagsy . i 30 Shoer § G0
o & l}LbT‘ il L & P | [MdeAB_Y) /] . . =
Hgb oo 7y ol Sl b g oad cidsy slaaizl o)l 9> GBS yge
SpSen pll sty 65l Bro b g cul Jld Cdxsl ojlge piin jo [0 0 Jab_ Y ,les] (Ygox0) (39585 38 ©A=3b
DySiee Pl (s 561 Bro b g Jld g, 4 dlge flin 0wy [0 0 Jad_ Y ,les] (Y goxo) (39585 50 guidyy

Slosgyenly 308 gyl daalls posdle ( ales i 5 4ugS) Dgrié Lale . <S03 Bl y L Jglono gy
N e
oSyl e ey el TR T (e T (e et i ’ Glodgycanly Su Luwgs 039 &

Coslm izl 5 b JUEH L lacygs g Siod i ppped ol lale jo | [p20 & b ¥ iS] | g e cslatle y5 U cigs s
gl ga gds Jlab Jal b laitl Gl 5l gy 9d of lale 5o [0 0 Jad Y ,LiS] e of lealo yo Loy @do
slast Ja...ay T 6&&51 090 4 (Foxe (5Lboﬁ JLd JLD..J

. . . [p20V Jab _ ¥ Lis] ey y 5L ol
Aoy Nl Ayl ygy0 5055 gladisly g gy gy

03 OS5 SaiBl G9)0 4 IS g ey Slags 5 5L Jd Jul [ees ¥ Jad i LS] eSS gleaisl alayg 9959
039) O szl 51 IS g pealiy slagys 5 550 JUd o> [0 ¥V Jad - ¥ LsS] - ol slaaisly Sl 79,5
Sl laaisl 4 ST olge g aid Jled 09,9 a0 Joxo [p2o V Jad _ Y ,LaS] ST g Sl

ST slaazsly 5l T olge g aid Jlad )5 1 pan Jowo [0V Juab Y ,lies] ST s51025b

Loyt ) @i 5 @zl el ) Jslome logmalius (pan iz ol 5 pedS iz dapas b (oulyial L) 55515 Jlilon 1 J s JE51 =
‘_;‘ UL@LQ WT L Lﬁuy éﬁo 40.1).:....: ‘_;‘ UL@LQ WT L Lﬁuy u».\> bd‘b\)j)&;&u-i‘) das .]a....:y 099, 4 Sos .Ia».LC )L:..«a le.‘?u C“"’): 6(:Y3.¢J.o)

S 613 5 6Nk g, G SlaaiBl 10 g Ta)5 9 3959 97 Sloisl 9,0 4 Sane slapye JEI e

\

oSy g0 (iudg slaaisl 5l cudyd locrign z9)> (o)leS 5,8 10 Ld (el )0 (230 Ao T Shgime @b Highmm g F | 4

ATP JsSg0 a5 355 oo ol s Ll oo 51351 Ul (sl 5 (550 Jisilom gy 5o )



d%d Skl lemdiﬁsﬂ \ Juad

Slxndgi
Jld Jl b sl 4 by G52 99 9959 5 450 5l e G2 4 9>
bacShy (Shoon b ol lad 13 gras b B s ol
D950 o 5 S g e o Jlasl (a0 w4 ATP JLail b
S o ST ot 3 GlodnnS Sligizme  Shogn b eyosy el
Ny O D g, See ailsi oo 6)lsm il b oo ailSn
Sy s plol ATP Bras 5 j5mgSTL (el slagytisy don iy
5,10 ATP (65,51 b pan 4 5L w095 S5b 255 sl pene]
&l go s 4 ATP JsSUse 5l anys ansld (b s b &5 sl oY 635
sl (5551 wiails eong w3l (o9 Lawgi RNA & slsiol JLa
Ol e LS il Jled (551 SIS 5o 4 by e (sla STy plil (sl
5 go ilind ATP (glaclind (1851 35515555 o raels ATP jl (55,1

Lo 2Ty cnl plonil Lol wis oo pll 5i 51 Jiis (n5llS slo STy 425
o 93 50 g Cal (5,95 slo 25y 5l Jol> NADPH 4 ATP « el
a8 @ oSaw JoSse hos <) el o0 Bpae ATP (S &5 >

e s jelam y 4 Dlad Selon ;) Joad -V g (oS4

ool
[l V Jab - lis]
[po23k ) Jab =) Ls]
[po23k ¥ Jad - ¥ ,Ls5]
[p225k ¥ Jad -V L]
[k & Jab - ¥ ,lis]
[p25L & Juad]
[p235L ¥ Jad -V L]
[po3lgs ¥ b = ¥ )li5]

[0235lg0 ¥ Jad - ¥ LiaS]

[p235lg0 & Jad =\ ,LisS]

[p235l90 # s - ¥ s3]

(2emsS1) (63 45, 5 9immrg T -

BB oo 7y 5SSl sla e S (6550 5l ool

(35193 9 (33l :p93 Cobud) Wigdh oo P ATP b yato by 45 Skl B |

sylyd

oLy = o s ooy, Sl

o B 3L o of 31

ST 31 (2 g0 pw (s o

ERYSTEY

(GgipmwgS) (s)lg 4y

FB0 iy Elgil gy

S5 L oyl &Sy

Lpgjgm y 3O do s

i 35515 4 35515y

a3 (o Saw J9Sdgo Joud

RPE a3y 5o (S

4 Olind jelom ) Jrawd

Old ot 19I5

FoyaSyie sLid 95 s (glad 4y iy JEI FueT S (yg)0 (glad ay (H) (53551 99,9 ool = oot ooy Zedled 1 Jld U1 - )

=83 Sy gl wi dasge 90 wi i ovae Sla Bl o Sl 13gig 37T -F
(oS jgee aly gli 5ol oo oS o) Slge s2a) 95800 el j5imsgiST (B3, b Slge i o S jsboay il

Ll olral> ol Cal ATP (65,51 Bran (e (Jg Jled Jal (og) b clale ol Cqar US> 0 (gigp 98 eSS 5 (6)0iSghue y0

S O3 ’

SleMbl DNA - JsSgo 10 50 gl Jiiso 5500 Juwd dy (w1 ailgd 0 5 23> JLEDNA o 8lg Sledbl a8 oads jaseive 5,50 iolejl 5o

20y e s RNA slgs ol p3¥ Joadlygiws a5 cowl DNA Jagn 51 ity 0] el 1o ilons sosplogles o35 pliay aloasly 4o s

w5 Oedgeil adgi 5 crmalSsen adgt 5 <GB 09)F O e K5y 005 b

1 & . s . e “ . . Z it 2
(onlply s bys o Sles Jpame dopiisy diws ol She g aizly &5 > boiSedat do gy [po0il 7 Jad o Las] Caand o)

0,10 03 395

Wse b e 50 aS Wlad aslis ool logys sl nds beys (ol slowl o aS cuwl asin

o s JutS 55,848 01350 1,21 |, DNA (glo ol j5ins LoRNA 5 395 g0 aisls RNA JoSUga a5 g9, 3l



‘smmdam-_{} | =S e gajmarket com

ol S,2d5 g5 23 (RNA
el (1 y S 4ol LSy JsSse og RNA iy

Wyls 2 g3l gy alyd 0 sdas jsbay LeRINA : i

I8 . .

l;j el g so 9ol DNA cloas, 5l (S5 5] (o250 (5 Sleomgigy wly$ b LaRNA 1o g3
S el g

e JI b RNA gla31 0

5 eRINA ol 51 Can ad)ls 0gzg aisl jo 455065 slo i L RNA gousie glsil
wls osgen 1y (ol 2 (Slwingn il

511y W aiigyy b &) bysjo wleStol sRNA jl g55 ol (S (565) MRNA -)
DS o (gl T g MRINA M 5l oozl b bapg sams  oiibusy co brpgen ;4 DNA
Gloiia g 5l eolatul gl 1) bawlyiel daRNA 5l egi ol (86 (L) TRNA -Y
Spen Bpgigm ) Ceow &

A 230 50 olay sl dapsjan ; wils co a5 jsb ylas (565 (56y) IRNA -

elyial ARNA .ol (oaiblw 2 (Jgpar MIRNA s (gpaiblw 4 Jin (s gp d/[eg.v/oja,é J7
9 PARNA & 1 apliiul U & s 2l 0 FRNA 4 o Jas 5, plits of s jopall”
m : .dl'(wuop/ M?/", i tRNA Cﬂdbﬂ
W | S59)

DNA %, RNA 7255 s,
mRNA rRNA tRNA

collas gls LRNA ey Slie 55 oo ol WRNA L 525 6,530 sloSoRNA (gl 005,53 Lol (15 s e BRNA (55 (sl i —F
Q3o 3525 Lol 40 5 RNA 51 6,500 gloil c0als SSRNA 43 s jo-ay a5 ol andls c85 .03)ls (i )5 o pudaid [0 55 odm 5 dlied ooyl
om0 ole mebis ) Jie (S 6b) MRNA @ JoSo Szs5 SRNA I pamy Jlasl [20550 ¥ had = ¥ 1S g eanl g a2 0]
D550 325 (e | g o BazSl GRNA g s anz i Jos azmti 19 953 50 5,55k (L) pojm ) S5 RNA (ol Jlail b ool s,
@) b gl ST 4 o ppnn U [P Gisdg Ul sy JutS ;> 98 sy 0510 0,00 2 U] rid wgin 5, bl LU0 I (b 29y
U by il s

55050 55y 1 BRNA (ol aiies 550 (silumting 5o 45 a5ls sg2g 5l o RNA I elgil [oa35150 ¥ a1 LS| il sl b g
Dy se &S casis) DNA &3, S5l (o250 59, SIRNA JoSlge asaislo 4y 058 00 a5l DNA

ry a 7, g K . “ .. o . . 4 s "IN A <

2 Usis @1l b @5t U @ishy s, sa Jutd o)) M o ruopls OV 5, 05 st j1 5>b5 sty it “RNA glgil
on A 4 . Ex

Reue R0 WIBT (sli9, o 4 b sy oy s Jlw 47 Sz zas sl puiy |

- |

rRNA tRNA MRNA RNA JsUg0 g5

. " o933 Uy "8G b, S by )l Jolee

(o 99)) & (o 99)) 4 (omigs) L (i wal3) g 5 55 wlgi Jowo |
o il pesa (O LM:MIWT Jist | sl aY ol Ja ” .
: aozy slp p9ssy 4 DNA jl aez s :
E IRY 3l + 9SS :
E IRY + RY R i
— * Sl e y90 g
L — 095 B el Lo ) 38 oalgd 3 g jdi

ribosomal RNA -¥ transfer RNA -y messenger RNA -\



dsY Skl LSLNJBQB"l \ Juad

1930 s AN
RNA 3 DNA il > o15515 (NN
G RN by 5y s el e 90 b (s w0/l (25U s sl g Vg 5 gl isaan ‘r%ﬂ/dﬂ ) (s (w/ [lshp ber!
)~V il g phn qsyp Gl 5 ilas ~F sty b Sl Casn 2l 1 5 )5 eyl sag (o i adn 5 @ s p2) Gidlars] -1 s Joy ia

P N . L - %
o)y b /50 Gyl eanliv)y @l R 2T 00 Gy da> el 9, Blws @l 599 4 (inle]T (s @ga)T 9 bl

wsipisy 35 )
G el sl 0,5 e 1) lae &5y o laaiotlSyl oy e oo il SO0 laalistlSel iy ad jaseie b oS slajl cax il oLl
oS pasein |y JoSe slasl ¢ Aged Gillas a5 ol SIS

T G C  _ Lolaws,
T A C G _ Jusoiss,

iy CCATGACT 3 GCTGCAGTA AGCTGACTG . TCAGATGC wuiy 4 DNA &y jlz 55 bowigilsy cuiy ,51 Jljw

i 93 1y 5950 (SLaasidy 51 STy Joko Ay 5o oo ilSeh i 3

T C A G A T G C  _ _olis,
N Je¥se
A G T C T A C G _ Joseo s,
G ¢ T 6 A C T G _
¥ Js¥s0
T C G A C T G A C oo &
C T G C A G T A Lol dui,
¥ Jgdgo
C G A C G T C A T _ s,
cC ¢ A T G A C T _ u
¥ Jsge
G G T A C T G A _ oo
s eds e sl
el oyldiul 1 syl 5 Ul sbUiT gt ;1 b Vg S ) s (sl
A=T .C=G ¥ akl, A=E=\ :) bl
T C
A+G Py \ ()9
A+G=T+C> = ¥ akl . =g =L S = B K
+ * T+C ) 2 Loy ygr = By dunes v Loyigilsys J5 = Bogrios )Y Ak,

S A g S0 w4 b (Yl Sl o ple (alnl

ool plpy T I 50 olows LA JT 50 olows =)

el iy € T3k oo LG T 5L slaws —¥

Celanigily S caal DNA &3, 0 4o laassilsy olass ¥

awlraseilSes S slass caas bl o paies s g by je olass —F

(A+T)+(C+G) = loasgalsy JS olaws -0

by 5o gy @il s Jljw U g

Sals 929 A giilS oz JsSg0 (il 5 318 9523 419 yimms gl Yoo aigilsyi Voo b DNA JoSga Sy 5 | i

C=G=Y0o=>C+G=fFfco=>A+T =Yooo—Foo=500=>A =T = Yoo



gajmarket con

S gilSes Sluss (bl aidld D929 T i gl Voo « JgSdgo o3 53 ,51.0,18 3925 (lail> ST JT 3L Foo DNA JoSUgo S 3o F Jljw
sl.(huj é‘l:v‘uw Jb)‘b 3929 QT )Lt Foo ‘DNA J3S.I5.4 uJ‘ BN ‘uJb.aL».t wL&M}.ﬂSy JS&‘..\JJ as lJ ).3‘){ ‘Lﬁu.u\.‘.c.o)...u 9 LQU")}' Slows JM
ol (1> S5) s dag
T=A=Veo=>T+A =Yoo > C+G =Fco-Yoo =Yoo =>C =G =Yoo
ol ladls S ‘;i il 3l doys e L Q.,}&T ‘;T 36 syl DNA Josdgo S diisy po grauioidSes 3 duoys e F Jliw
S o gt «JgSgo
A lasglSs asys il b ply lassilSy IS olass STl CusloassilSy JS slaws caas b ol DNA &s) 10 0 baasgxlSe slass a5 a8
n il ol pln JoSge JS 50
2y 52 55 A agiplly dlass =Folx o =Vo=> A=Foin =T =Fe/n
A+T=A/Nn=C+G=Vee-A=Y/n=>C=G=\/n
(ol A (g (o dion o sim) (Glaal=SE JT slajl 5l aioys ai oS Ol a5 Col ol b 5l Jlse
GUgww SNy Y —vel
Odeerrm Omed tiopjgee Yotde
Gils 55 DNA JsSg0 03] oo 9ilSy 3l duoys Wiz 53 a5y % =¥ o i gilSy Yooo L DNA JoSge 5 50 F Jljw
€39 00 ounline yI303955 S
Iy 1‘6 s . e ))e PR . . 7 4 7, s A
rzru&t‘ﬂ sy O dis gt 9 6/l Jo 4 jl Jlsw il dpubl uid [Jow LU cepun s P Ly 1> 9 lwlin 4 ey gopin U1
s 7 . e . “ P T A I
elr U8 9y Jlgw q@iph b 22 5, dulas g, Jenl (slp Vo bl Scwl (s14ilsy)) @3 DNA Jlgn w2 sloadglly S5 caai

oS wtS gaz o2 b1y S g5 ol 1. %:vsmﬁfdwmpA,w\ﬁGCst@t?M. %:v«smlomwy‘,ﬁo

G, C_G+C

T A T+A

=Y=>G+C=Y(A+T)
w8 V(A +T) pnsg (C+G) Gloas abaly cpl 0 ST(A+T)+(C+G) = lausgalSy JS slaws a5 quilo oo

Yooo A=T

(A+T)+Y(A+T)=v(A+T)=\~ooo:>A+T: :\ooo:}A:T:Aoo

G T=ae G=C Jgl Al 4 020,500y V>
T:YjG:YT: G =Yooo —=> C =\ooo

e s @i n 5, 4y s gai) lw S (sjuape > Vo il lus g, JT (51} tan 5187 esiuisl i

b5y Ol F ol yeeodes )

ol 5 gl Js | Yo v sy g9t €)
= ?

i 4 Vw4 @0 RNA 5 (558l SDNA (sl & (poputbey ladgs i o (aa 4 b )

ol Sd9iud O

o 3)l)s wlie ol D58 se Jate 993 (Gam STsHSH @ il g9hud Wige ikl aglSs e oS @St Jas (SDINA &by 5 L RNA

@ 1> 1) 303 o5 LS5 il 050d gy 45 0l 35y i 05,5 stSsi (BT o istlSy ST ey el ey 4 (slaoipilSys

RNA 5 s cDNA S, &) 5 50 ulsogind slosisey oliss sculnls (st ol (AF sty 5o ¢ 5 sl o))y S godss

n-y :RNA %_, : s DNA &,

(% =DNA &3, S o basisidSy sl RNA 3 DNA JsSlge S o laisselSys slawd) =

n-)=\eo—)=199 10,13 9929 il goghud Wgmy Wiz i gidSgi Voo LRNA JgsUgo G 5o | lsw
DS Sl 1y ailsy w2 50wl 50 ghumd Gladigu Sluxi (i gddSys Foo b o SDNA JoSdgo SO jo F Jlgw
LU e R

Y Y



YA &bl LSLNJBQB"l \ b

Slass oS 0o ¥ooae joly alal) ol ST, %—\ b sl ply o> SDNA &) jo 0 ulgosind gladisn slass a5 a8 Jas GDNA s
(DNA JsSg0 JS 58 laaigalses slams=1) 1] co Cowd 4 DNA JgSso JS )5yl g3gind slasisn

Y x (% —\) =n-Y : ks> DNA Jodgo J5 50 sl gogimd slddigy olusi

Sy Josdgo JS 50 sl g0 gumd suign oluxi (bl ails 9> g slail>ST 30 100 DNA Jasdgo S j0 51 F Jlw
Gladigy oo o)l vgg aigxlSe Yoo JoSUge IS 0 oplpln (el DNA loasealSy S olaws caas dlapines yo) slaal>SS slajl slass

L el ply ol gogind
N-Y="Yoo—Y=YaA ? 2ln Flgogans

o) il g0ghud Laigu JS sluxi g LauigilSyi IS olusi 0410 3925 yiwl g0 gumd Wigws 1AA DNA JeSgo dilsy SO 5o P lgw
455 ol 1,DNA J53

L sl plp assalSy JS oo DNA &Ls) o 30 twlgogind laaigy olass 4 azgi b
n n g 2 oy 2 dzgi b
T—\Z\‘\/\:>T=\‘ﬁ:>n=\"‘\/\

L el ol DNA Syl cogansd clads slows
Jolol, :n - ¥ =T4A - ¥ =Ta5 P I 52 Aelisosind lavisn IS

P9 ol) (Y x VAN =Y47

Wiy 5o 00 exdly 4o el so Jeate ;K0 SG 4 58 DNA JoSUgo bl 50 «sgil> sDNA )5 1(s5dls> (sDNA 579 (s5al> SDNA @by &

)l e el ol aaseslSe sl gyl gogand glanigy oloss dom ;0 e oo Sl 0g5 (gam AisilSei b il 60g8ud Wig G aieilSy o

(% =DNA sSgo &3, 3, boaigilsy olass (= DNA JsSgo JS 0 baaistlSys slass)

n : s> LSDNA g % geil> LSDNA s »

Iy uaigidsyl J5 a DNA &l j2 50 yiuwlg0gimd (souign o 3,15 9929 audgilSyi ooo «(5x5 L GDNA JoSUg0 Sy 50 6 i

ol SDNA LS, 2 50 siwl 639hud (sladign oloxs vy

lagsilseys S n v
Joge cpl )0 pwl g3 ghud (GLaigm S Slusi cally ailsls 3929 C 5L Yoo g A 3L Foo (gsiil> (DNA Jssdg0 Sy 0 )51 7 Jlsw
A=T=f0o=>A+T = Aco s ol 1) DNA
C=G=Ye=>C+G=¢c
Nn=(A+T)+(C+G)=Aoo+Foo=1Foo
- ‘6& I 6L“J" Sows =n =) foo i
e = lad - ud O

P o e e P g 7 PR . . -
8)(A d{lu.u Mo K8 Uy, (f 4 [Q_{/l) lows sgp N « puwl (S y9bud Moy j2 s el uLL.«S-MJ.:}u 90 J.ol.m ‘,wnga}a..us Dg o .‘59&.1# 6DNA
. . L A e A

N 9l GDNA S 10 lid ol - digw sloxd N sl DNA &) 12 10 lhwd 0ol - Wigw olusy

gy S5 5 5305 g0 S5 gy 45 JySlgn 5 L a5 50 (gl S0 Sli o5, e slaek S5 o 1 s (GRNA & DNA
9o o SDNA JsSgo JS 30 olaws ol ¥ % il g9g2ud) ) b Col plpy aid) jo 10 Slad — 0B wiges olawd (ol o)l 28 il gosiud
Y XY %yl 699am8) +Y) 1995 o
YN =Y :RNA ;5 Slewd— wod wigw slaxi YN =Y : Jdas GDNA S50 Glad oo nign slaxi dldy 1 50 Oliwd — oS wigw oluws
n-y : ks sDNA



ldon) | TS VS

gajmarket con

T 20 0 liin liud = WiB Wiguy v bl Alld 3929 sl G ghumd Wigw Yo (sail> SDNA S 4o 51V Jljw
Y x Yo = Yoo

Olad = w8 Wigw o (JoSdgo (ol S5 50 il aliild 3955 yiwl gdgmd Wigw 184 (s DNA G dly o o 51 Adlsw

V== U (1 (T ) +1) = vaa €95 50 ounline

39 50 Sl olid — W8 Wgwy Wi (J9Sdgo (] 53 10,10 3929 (yees 3 Foo g o ye9 3L Yoo RNA Josdgo G 50 UlGw
1 = Yoo+ foo = Yoo => Y11 — ) = Y(VYoo) - ) =\ Y44
3b-xd0

b a8 Wigw ol b el il loassilSe slaad o)lgen plpln amo o JuSid wige (JT 5L S L aiB JoSUge G aSsilSe o 0
N 1005 85595 N b Gl SLidSs 5 3 B (slaign Sluxs

€29 OFY b ol J9SIgo (2! 50 3um 9B (sl & oo b uily judazy Ikl S5 3b Foo b (gl SuidSi 50 (S 592 s olas' Jo Jl s

70,15 5929 Jb = i Wigwy Wiz (JgSJg0 (il 10 0415 95 Clhud = 0i8 Wigwy 1AM (s DNA JaSUgo &G j0 ll)bw

YN -Y=)V4A => ¥ =Yoo = N1 =Yoo => jl,. uiB &gy =N = Voo
=39 [

o s 7 . O P . . i e 5

Moy U 48 JF s34 ey L Ghogh S on Slsw 5,58 plib o llon )] . Giighs g3 o cotlply lens Dl 1 )6 Wl 4y cand
. . . - 4 /.‘.. o

) 989 Vlsw (ul U @0 Ol Sl gy o 90 @yl 5 dip S ()9, me

P55 e0 JeSAT (Fi5p0ep Wsm aw 55 C 5 G lajl e 9d o0 ST (5000 Wsm 50 T 5 A lajl e (stlSyin 1) DNA J5SUse )

YC+YA=N+G : JSjg)dud digu 5 sloes

Sl YE LT g e 55 A sloas s C g G slaas oo oo doalaly ool jo a8 ail ansls cés

014G = Yerotro0 =11 0,10 3929 (S5959uR Wigay Wi 310 (yilgS uui gl Sgi Voo g Ui gilSgs Yooo LDNA JgSUgo S 4o 1Pl

A= folxaoo=Y 3,18 3929 (59 yad Wigmy Wi ol (1l oy duoys Fo oS 1 509 5L Boo LDNA JoUgo S 58 IFUljw

G = Qoo — Yoo = Yoo
¥G + YA = ¥(Yoo) + Y(Yoo) =Yoo hdils> S Q;§7

3 3 - . / . &0 o
A (P90 cl, 9 cume oyl (b Ay Bl lodliwe Qidy BT 4 (&) psy
80

LoadsalSes slaws b ol ol ol SelSss 1o 0 (g0 (gladils slaws ¢l b .l dil> G (6lls 50 a8 12 .00 0929 (g0 JsSge SO wiigzlSys o )0

N o Sl jo ol sbaradls slaxi
. Fogus o0 009 (B s JoIgo yo JT Al sy (i gilSy Foo LRNA G yo | Jlsw
Nn = Yoo
skd
lawd 35 58 Cprouon o o ilie 48 090 G 0)lge (oS (slajbicis jo aS ol il ) ccpiies o e g ojle abl> Y e JT 5L e
olass DNA JsSge J5 10 a5 i g5 o cdiind dil> dans ghylo (JoSo 50 Y [ oz ol 00 ¥ oS slajbis jo loy3s,0 JT slaail>
ayly 4Bls GV (@n U gy )y Jads jUcads GOn iy gl U len 51,5 JplOn ofT Mo .VTnp ol T slasls (slaail>

‘“Tn DNA jo JT slajl sloails slasi



YA Skl LSLNJSQS"’l \ Juad

85 patine Gl oo RNA o JT slajl slodil> slaxs gly casuin A, iS o g9 ool 50cls I RNA ;o JT slasl slows 9> &%
N lodil> sloas sl glaal>cS JT slasl pled S1.YN LGN oy cosl g30e RNA JgSUge S5 j0 JT slosh sladil> sloss a5 S lgs o Ll

n<RNA 3 Jlsosssrs J bl sleail> slass < Yn

D= T v ype=fa
v Y

0,10 3925 Hlo(y5e e T Al wir (guui 9idSyi 8o slaaisy UDNA JgUgo 5 4o P Jlbw

50

ad 50 5w il ) g oS slajl o ddl> ¥ ils 9gmg T dal> 0 (oS aSgilSy i ey
Jsse 5 o JT slaails S slows el by (said &l g0 logama) LaogsilSys 5l plas o

"T” DNA 5 JT sloails S olass

on

TL’CMJ )g‘).g DNA

y ST sails J5 olasi (a8 &> Yoo slyls g gails SDNA JgSUgo S 0 M Jliw

ol el aotstlSei IS sl b el iy w3 sl JsS0ge (slaail> sl

n:Too:a—nza(Yoo)zaoo .
v v (SHU NS Elp (& p L i (90T
A
RNA ¢ DNA fluweo
(= R
ssil> DNA | gsil> DNA &ty s s BDNA | s oDNA aws, s RNA Sl S g5
I I S
" Y n Y n Waos g2lsys
n 2 n 2 n -
Y Y i
n n
n Il L = n lind
! T " - n St
n n n n . .
) — bGo - = o nbe i L
Y y U v = b o9 b
n n i i
-~ ENT -~ LR nie Oy 3
Y Y Y Y
—n nt 0L —n ni Yn b n di‘slbjlgéudb
Y Y
O Yn [ Yn . T .
“n 22 g “n — Yn G Yn Sl sail>
Y y un Y y on
. Jp <
n Y n Y t i
Yn n Yn-v n-\ Yn -\ O land - 08
n n
n ] n-y T_\ n-\ ] (G0 ghund
e = n+G= X SR Wig
YA +YG YA +YG
J

3O S8y Wgw Sl gly satuie Ay T e Lol 0l LSES 59,008 g Cewl (S dRNA Jio RNA JsSUge G 5l oo ide jo %
o VTm,T,JLIaé 5 0)l000 RNA (S jo (555,000 Wigw olawi «yg0 50 50 Lol 0,8 aseie RNA &,



