WWW. mui . 1 r-02188915840

: . 2 g5 Rl LShes 5 55 O ALt B
{0yl 4o gda G0)) s pled
W("}“‘ ?I-ﬁl da)&—t B s
AFIYIY B3 5 Olased e e <yl
25 ssel o Sl
4 o 2
59939 gm0/
J-?'O &w”b M)‘ ‘S«L.'ajls 6(@9)93
1YAY JW
_ J ,
(b G § 45 900
(1Y.¥ &)

Y a)l.o...:s g dMaad o Jlodlel dlge ylgas

oylod U Cooyleds § e olosy kxRl dlgo iy
v B T et 3 gages Ol b
e T Y. B < PR IR FCACTS I {
4. £ T- . g | P
v, ! A S ¥ W
a- Wy Y. & 399e3 Sa o
YA- ) Y. b gond 4
Y- 1AY Y- SRRV PIVES v
TE- Y1y Y- P A POV, A
15- Ty Y- Ooyte S5 !
T Fy Y- ol s .
T Y43 T- o, 8
[ AP Jlo olo sl ]
3l ed jlore wolis pSls 5l eoslinl

Sypi> s o2
&) aslSe Sl o

S5 Slaggeii W

WWW.INULIT- - YYAAL Y AAF-

Cwxe Gyaidg pals dunuge

raasS 15505 15 bS5 el (Solel (Sjsel sl 0y53 005 155 5
WWolodeygs SOy (655 ¢ oty jlms cpmndy el 5V 5 5 (6350 78

ALEG



N0 | VWWW, MU L i 1 - 0218891588y 2 Jr e

Caiin sgg loopiiey 3 DNA SuplaS oleowd jlasta 0

iz (F £359 455 (¥ )P S (¥ e el O
$58 5 o ploxil 4595 (31 320 wdg 3 Ol (6,38 Cighe 5w Myp Sligs ;35 o535 (g3buosilon
elandiy jae— gl S5V gl S

Sl So— oy — gl S5 (¥
st !eid.f blgs 4 ‘35"""'6" "}..S.&.'i Lb;:ﬁ)tfsﬁ’ 30 DNA (SJL»MM ‘o&h Ly 6;)&? RNA &mc}bﬁ(

Rnase P (¢ 5 3hye 5 selagst (7 Ssilye s DNA (¥ jtes =l 3,0 L DNA (8
C3gub oo bl gagieisud Trans o Cis g g3 5 b o 5 325 23T plS
NADP-ase (f 5Ly s ek (F G (slasls tad (Y I M1 (A
15 gilwasilon g oud Juain i MCM 5515 55 50 5 o0 Juazo ORC oS & Cdes ouidap ol a5 52 5 glals po ax o
05,5 32T posko
St Gy (v oy Gy B sl Gy B¢

Qi o y1yB s Jai CAP & osigd Jako (s miTant 3 SaplsS LA ol & odigdi Juato 59551 a0 53 ST 59
eIF-E ¢f elF-G o elF-B v elF-A

$0 415 (5 5ty 33285 ARSLIG 50T 9T o SledolT el (gl Supls
ors5ne PCR (¥ o9 3,999,783 (¥ A 55989, (¥ & gy pS ot (8
5t g0 o 1y Dol LSS g s 5 (55 AghlS g ot 9 015 F 0595 ¥
ottag S oy (¥ N e (Y . ot b
il (53950 TS 9 paigets #3750 Jhall iSol 5l TRNA ploS 0925
vAS ¢f _ VAS (¥ OIAS (Y oS

Bt gty g g5 aY 53 SuphaS bl  p gloagu g L 5
el Jo Jeoslans (F Ot Jaagland (¥ C S ey (¥ OeleagSiiat (4
st plaS e 43335 N oo dawloinal gl 0390 53 g 38 (e S gk 5
ot pteiali o g (F el Csegaie o et (V ek 35,1 0 lgen (¥ el Cpgana ooyt (3
' _ Cogu o0 £330 O3l8 Saplos UGA 30, 4 gl 53 U podee 0
Ogna Jrajb (F creigea (¥ _ RFy (f - RE
St pIaS 09 0 o TL 09,8 31 5 oamiaisy Jpamns ($9) #2394 57 SHST 5o a5 sloyy (sl
Ch SlaSadiS (¥ Al (¥ Ogmediol i (¥ dazr 3 (3
Tagls Crygp6 Uy ks Sl omms i9y (Al 0 slpt SuphsS 50
Jouds S5 (F I WX 44 el (Y bl (b
Sl ptaS soge ag b ar TT oiuupingsd 51 Lo pyg st JLEGE
CrmF 3303 (T £ oS g (¥ Syl (Y Olemgiadly O
S0 s 2258 950 9)5To (Sl lajbe 4 p> 5]
w9t il 8 (F w3l gile Culs ¥ st alssl (v st els O
050,5 o0 JET po33 & (slasil e ouigh Joaio iy Ligh Wiws g 31 SaplaS g3buuilon

Boyrarig g (F b p99575 (F oy 29 U9t (¥ W gyzgiol (3.
' QS a3 gamdly 3T 4Kl By & Jgmegiows 3 paiaety Solia g JUH o SuplS
Nexin) s (8 SRP ¢v BiP v oS0
. Sasle Uyl 1y yostyy RNA i 0ilys oo DRINA gl 5l Soplas
HnRNA (f ' snRNA - URNAC@ scRNA (1
St phadgs £5 47 S1y10 OIS g0 552 gomdly 9l 50 1B )D & 35 o 5185 a3

COPII ¢f COPI ¢v : NS (Y STy
Saigd oo CBl pgigagsS ol plai 3o Lo jogog ) alig PSS 50
o (8 PS5l RPN FSLO

§ ot cunlin W55 plad ouij S Jekw o Jlad PILNIRLLPLIe sublinn (oly
o 8 ey (F vy g (¥ okl A0
Sl yigial (ol 57 SyphsS
orpectS F | s (¢ | &5 (1 O39Skt O
SRR PUIKICRSRPEIE) | St mae P A
E of D By Ag

| H Oy _aYH(O

e R STy glabsty w51 3350 5

. Yy Y
S g0e0 Jos = PTOO (¥ ST g Jos— SHgews ouSTpigm (O
I # L a PRI TLRNT ) .. acls {I lae — '\“3!5 fv
Sya> gl 049 WWW.INULIT= -YYAARNBAF - e yaiBg pole dunwge
Cadeclyp W aas gy a5l kSIS gail (SOLT (Sjsel (ola 693 008 155
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002

glash , S5~ (slaz.is)_g.a .

-¥¥

-¥&

5

~¥Y
o

-$3

-&d



O doxiee

. . ?IM LTMJLA-HJWMJ)
. VWA Ui T - 0218801587
C/w — Tog o0 tll sty g p{éfuté-):;g‘s‘,&fﬁn n)._r-sjh.maATP oS o s glaunly w3 63w ATP cullad b8
G (f g (r o ¥ O
ol plas” LSSl 0 GP P 0ganiy & Wder g0id gladols oyl ayge 4o fasno &3 —BY
93,5 gn e Vs s Jpcighes (¥ Sgsn 00938 a3 L )
Sgsn 03938 ¥ pm 4y SS9 5id (g0 sy s (F 20,5 ga Jata V' p s 359 9id (63 (s pon (F
faiil o0 POlYA 25 036 Jalu steondiyy plos slemRNA  -5A
bogues (F - gaclis gl (v logs s (¥ Lo jlalSgigesl (4 |
_ - o310 518 JaSlgn 31 asnli plu ;0 LMRNA g lullb Jobe -84
leader Jlys (f Trailer s (v awils Ja (v - siass a8 g () _
139 Jaio pusdly i 4 Sl &5 03,5 g0 Juado (Fud (1uiFs 1 & Ml (ol it (pulTg s plas” -
B (i 98T B el et (1 all Gy 0 (¥ ERTRIIY
fopdy o0 Crypue 13 slo sty 5 Suplas dglyeine) O M diiol dl 4y (glyoxylate). SYLLST A houd je 0 -F)
(carboxylation) ¢ srdlnssy S (¥ (transamination) ;s tieel Ll (4
(hydroxylation) sas abuSyyus (F (decarboxylation) ¢eadtonS s S O

301 vl Zasro paaderlio 10 SCAP 480 0590 jo ofjls plod Y
2l SREBP (235859 5 canskd g 51 3,90 0ipp 2 (0
e 3155590 SREBP baugs g ped§ et e (¥
Wk Sl 5590 5T, HN[G COA gy oS s 5 olow! g (¥
”;gs" Of ol Il Sl g 0o 5 5D p5ind 559508 T (35 oisy 1o (F
ewiw)ébw o,..:uj,a_,}”ou)hc?hf e al
ud Fe-8 55 e oo T LuShas (0
o W‘b "S"""""“"BJ‘ (stmos)s G]JL} III U.-S.L.af (Y
.L.Su.eabul S gine Aoy dad oo o) ey il s YPPAY FLASESY 4o
38 god Mol ASte mdles Blodd 51 g ol k2 390 can3; s9sb G olgie & (Dinitrophenol) DNP (¢
209,550 Jolo a8 5 oS Cry AW sy (y-Hinolenic acia) st Sudored LS o Jogh it s -5F
Cp A (5 CTO_A?,‘\,W o Cro A (v CroAPYY (4
. Cunnz Jilho w5 ol 58
5925 (4
S9etgh (¥
553
s
Taiily, cod Coryo guaadli g gunnts ﬁ olrazlsy b alal,y 5o i 38 plas P
Dgign Pee Hleo 10 Sy gened j0 (0 g0 u-'-’) it gledisy Cga ()
D9den P98 Sheo 3 Sy gunonl (slaci; jo (45 50 5 (g Slign S (¥
s o JaSET | 355008 Wiga ”bu 5y 3 Sk gl 55 b dpdd il b gunenls wloais, ot
O ca JoSAT a5k Wig glrme A, el 920l S b dedd giel S8 genen (sloaz; o (F

et 323 yge0 dy S oo fagand Shael il s 33537 Laangd 45 sty —FY
o —aimino acid + o — ketoacid 2o~ —ketoacid + o + amine acid

C! E(E'a% Wizl 8 hsiln! Wl )é Slg ol AG
YAV (F o (¥ ' o R 41 -¥IY ()
_ _ : S LT 5350 (sl it 315 slojg58a 3l SKiplas  ~FA
S (S S Y sste (¥ 355540
T80 (59, Jolu J sl 50 dhoyo plaf (S yad Flo g 0w aksTyd 0 -9
- O 35S (Y Scilguiss (slowigny S5 ()
et G5 3 Loy el e (F  Lys 5 Pro cleesile 3 f 5 piadlnsyn (¥

P! geamnas aloar pIS Wi g & Uiyl 5 -V
TSP DI VST PUS IR IIEY L1 E XUTL g PO
Sgige e g = 0235 S8 s e 25,0 803 e (¥
D90 Jrae Y a5l 4 s (B, e b e (¥
wnsga oS b 003t Ky o5 Vinay o o8, 50 lge (
S IS WWW.INULIT -YVAARIOAF: e aids pale duwge

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



AR Faie WWW. ui . 1 r-02188915840

e

23R U £a00 50 v gemmltamST— By 5b dao 31 gy iy oo € ,\A" of lesste 45 (Oleoyl-coa) 145 — J,..Jl PR KVONC 4 g o )ah

Cualod oo Jos €3659 50— 198 = Jawl 03 (glom o331 ploS

{ enoyl —coA hydratase ) {if e — T8 — Jot (¥ (AT, A enoyl—coA Isomerase ) 51 yas3! (1
(Y, ¥ - dienoyl - coA reductase ) ;ksy, (F 535,080 168 Jaml — S gja0m = b (¥
. _ ‘E‘..\.:Sl:odﬁaﬁoﬁgﬁ‘sbwlwgb)bhﬁuﬁf‘ﬁ

NADH (¢ FADH, (v Biy g lss (¥ A il (8

' 8435 g0 S5 o a3 3050d £95 42 55 APOD

Lagys Sashes (F HDL (v _ LDL (¥ VLDL ¢

: ?ﬂ 295 g S plud yo Jilis (gaile Sl
Otz (1

Jarals (oS5 yemigs ¥ (¥

Y8 oS (Y

. Dy owebes
Sy, oo (feedback inhibition) J,u8 cuo pj wle 5 51 Syplas lawgd (IMP dehydrogenase) jUjg,auns IMP o 351
XMP (¢ GMP (v . dAMP (v AMP (3

t290 FAD udyi U 3958 oo Juao FMIN a3 ¥ i pls

adenine (¥ adenosine (¢ ADP (v AMP

03,5 €y iy P 4 Jrok B aleds el (6 5aak0 4 €03on B in #8000

253,5 adonS 52,55 (¥ Sy dn ST

305z 513 el Jale S (F 20,5 (VINYD) g &2 Josd Spman 00

Sanat g 35T plaS Codfled 38T 31 33 ppnidle JuSl

sy (f SYGIS (¥ st B3 LY oS (4

St 0330 $15 55 9033 (ST 3 (o2l g LS — by DS
e @l Joo (F NS o2 Jos (¥ FADHy coigim (f  ods GNADH sl (1
| 23S g0 £ 35 413l 00 paelyy oIS adg 35 C Slerdgdund et

gil- GMP (F (Slindis 5 Jorasoul IPr (V) (Slhed G o0 500D Py (v seil= AMP 4
R go kld o5 Jiab C (ypolisg gy 315 Gl 51 f Saphd

S syaem Slop (B DheeSgpien o1 S22 (F T PheSesee ol
50,5 o0 Mdgd dipal Sl plaS (arginase) jLajst po a5%hos Pt g0

(Ornithine) ;5,6 (¥ (Arginine) ;.25 ()

(glutomic acid) st Sealsgls (F (citrolliney oyl s (¥

Sigdi o 1o JoKIgo (338 9 (5L EKNg52! b o st (a9t 125 153999550 Slgig) 5 Kaplas S

R 5y ST Kz 999 7Syt ()

52989550 Jieel Jo 81— SDS (F 50989750 Jyseal STy (¥

§ Jotae PH U Jolowo 30 35 0ilog,s g osland {Cellulose—_CHY-COﬁ Y ori3 3 SFelessS Shes g 0 & A o
€39 g0 2315 (ygan 31 520 &b 3§ K ahiS g 4155 ygies o1l 595 50 gl PL L ciTs ) oy 551 2p plow!

A oI L ¥ oty (B Y Jolea PLLY ey # ol PILY g (¥ Jobwe pILY 5utign (4
' Sagl oo Gieh331 yalyly IS 3T ol 0T 58 50
ST R TU J5 Ceallad (¥ (Fy a3k (¥ JS o592 e (8
fy st s 0018 Ky obts Ky =¥mM 5 K =3mM g I=ymM 51,206, e s
_ Vae e YO e ka1 O
FLIVE t_;lfotc‘)tloi dpulon gl A ﬂ,aul,a'f‘(’f
1 ' -
Vmax =‘°°mn_lo 45051 '_9)9 L’ ?05.! M‘? )L}.E.o A LS"‘!-)H ‘_,:..‘.533 Cak gt LA | Km =homM 3 [S]=Y°.mM ‘;133
min .

' _ : _ RV.21

' | - mmol mol mmol
\'mn.lo (¢ Yoo (v fom——— (¥ Yoo——— (}

min min min. . min
Sl oo Juie 035 ewidowas y plaS ol 55 ghud jhwgar 53
(Biotin) g (¥ (S-adenosyl methionine) sussre Jogisl — (ol (8
oethy! - tetrahydrofolate) ¥ gby sl 55 — Jome (¢ (methyl-cobalaminy c.¥lsS — Joio (¥
| Cogir se cruplSpad 31 oyt i 3T sl Wil 33 25 Jolge 51 Sopls
. la ¢‘ ' wor e ey ¥it o pH , satdl O
§ g — - . . .

Syads ol oy WWW.IMULIT- - YYAA QAT pxo (y0i8g Pols dumesgel

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002

—AA



e W, Ui i - 02188915840

a2 qBEES gt i S5l Ty 39) Seanlizogn 7 5185 31 15 csliniisly 31 Saphas

_ Glucose = Glucose -7~ ®

Glucose —5 —®—> Fructose -~ ® (¥

Glucose—1—®— Glucose—#— @ (¢

Fructose —\, — bisphosphate — Glyceraidehyde —v — @+ Dihydroxy Aceton phosphate (¥

Ky

135 o0 )18 i 3390 03032 (ailag S de> b ol 055 )5 DNase 3t gl Jplma 30 Jobo S glopgjgesys

S35k 2y (¥ Jbé giisy o 53 slogss Fgegn O

F3850; sla g ¥y 0 (glemil 833555 wor 35 i (F w2pin) > o 1

b ¥ pgjsegys 922 &5 S 397009 05 NS 5331 Y p33g09)T gk g 00yt sl 4 oLy S,V 05390555 (15 95 12 slant 90
Obbi 39 (5553 S idie e w59 yd fv>’-= ogts lylos g 35ls Wl S el b wsfv;sﬂsﬁ Casriiy lont g3 21 50 90
e 3 Flho ourmlies (pf aibo o
anticipation s34 ()

L B

genomic imprinting sz, (¥

- germ cell mutation ouu, (¥
: )L._p.uu.s (S i g pelT g oyt olale 3 ol ol gl 5 ol 0l axltas ‘sm)gﬁ Llod 31 a5 p o 108 5l Camesr S
Sl oo aabine ol hds S5 odaity phaS o oo oLAS (Sl
Ggemlope (T olai glaper go3 (F <57l (¥ (S ey (3
CgR 39530 Slghyd iyl salamo (lald b JIT 90 #1050 &5 0 a5 o HW. Jold 50 Cmonr S5 53 1) Jie ) o0 92
) Canl pf g (ailFg0) J1g0
ojd (¥ ofYh (3
535 FSanli bz @iy 38 plas 5o
il axsls g b ok e b Sl e s 59 50 Jeio el O
8538 203 1y bgyals [alls 5 da o b Seo o0y lgs g0 0kt 35 (Y

offYh (¥

o (¥ _
Sl ool Chpogh Cowyd (genefic heterogenity)

..A.i”'l‘.\.b.x.;i) éﬁj&h&o&@bﬁbgﬁyﬁw? REE Py uafbjfwhm&!,c(\“ :

q..ﬁi Sods 1y otdbine cuigid Sglite o) iz bogo (¥

CS!S Sy 50 bl SR yo eu a8ld lid gleelS S F 4 any b
23 00ub o po o oIS dygpelygl 09505 50 T 3000580 amdec 50
SlowlsS g ol ulys 39y & Sl (3930 33 TE 5900 (el 5o
Y 5o glonole g Consl 43,5 Sipgeo ¥ ¥ (glauailog T oy} Bylad
sl 43855 1yqu0 ¥ 9} glovilag S o

AB aB AB
Ab Ab- aB
¥ (v 4 ¢
ab aB AR Ab
ab ' ab ab ab

D510 s pydias 4 Mamo Gy VY W (Slopigesy o (dpud gy () Benlaladlyd O Ll otk uigtd L o058
Sinsl 03 o gF Cama 30 i35 1S 3 Wapgjgon ) Sl 35 31y of i g0 )18

200 pyizasyS T gt sladsls pled 5 (¥ 35l p39e3,5 Y0 (ploge slo ol plad )0 (8

o1 p35905 ¥Y (o 3 5 T (plogm sladsl St Fp 0 (F 2500 pgi0s,S TV (glages gla st plod o (¥
$0gb g0 TDNA 10 (1S5 (sl Mgi cod pfan dash (i Sl pluS

genetic deletion (v gene conversion (¥ transposition ¢}
S s 43935 plaS

ah ool 35T g luasilen gl log) 0 Oymlse Xeroderma pigmentostmt g low ;5 (4
DNA polymerase  slag: 31 cultss 31 DNA clabd o JIS5 wiz 5 ool o)t RFLP (¥
it (incomplete dominance) et ot 5 Jio ABO o5 glowog 5 (¥

939005 2 59y 0 A I b 05 S bl sl St (59, 0 STTU Bybridization (F

genetic mversion (¥

pleiotropy sww ¢

A

-4y

-a¥

~ay

-4y

-8A

yai> £l 5,0 W WWWINULIT- -YIAADDAY e yaids pale ducsse
o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



N2 heni WWwW. nuli . 1r-02188915840

S}

o0lgils Sy (glwedly 3 dly 5o b'csj’-w u’I RFLP )Jsésrf-ﬂ Ji 2 Eiad és-%—n .er' uﬂsif‘ i Soype & ::"5 63‘“‘
&.\ﬁg UL.UJ)S JSL“‘“})LM_ 4

AA aa Aa 1 Y ¥ \ b ‘. Y
3 — 50k — (V

- - - J3 N s

- : J:L;\bt..o?(f
a’ 'a

Jsu ~ 31.“ f
Suil j o0 by €20t (Heteruplasmlc} Sl g it o ol ynS a5 ela e ylooab 5o liun? alas oo ,a,..,u Al 3¥ ,slas
LY UALJU:\ GL“JH Sst u_ajlm wle sl i_glb‘_g)d.sw (\

\.\5)’:& A.-L‘i.; et t.id'lnn.» GLQJBL-' g Jj:‘u Lg)d.:fal..a {r

St phS oo 4-*-1:? L“u”":“‘ pyos b bty

S Ca)' d ‘_'J}..obt 6“‘!}"‘&'33 (53.{" u,oL.:*).t \

Higd, oo ol Sologen (slb Jols 10 suata glo gz ST o (¥

..\._..‘,guu)lmujm._m&‘_ﬁom(‘f

'i"..mg:» ol ‘j.go ..u!.au., {5..;5,.,, Simy pals’ I_, {inversions) h‘;;;s,%

w23 1) 5ot ol Blerl b Sy (O

e o by S 5o Gl Gz St o K Jy (¥

.ML&LSAJ. o‘.\.;} {L;-\.\.-"a PET- D98 3 \)7.\-05 Lgi)io) "\:“':‘.SJ:B'; tslm:..nlf ol d.ia)ij datdad o )3' U’“iJS 5335 _’3!).3 (\»

gt g sy _nally gla s S5 b a S s (F

fand b gmome sob 1)) (o548 wgy Wilgiioa b5 I £93 plT oy
(poralogous genes) ngi L sloys (¥ (orthologous genes) sl stags
{SUPEIrgenes) b 5 pow (F (psuedogenesy LIS glagyy (¥

Tz JolS3 (Jgfge Seelus 5l yoliio

5l s gla iz Gog ile O

loog: B g0 53 (50535 ldT (y0g2 e (¥

$o5l Y sl ez g SSL Y

\._S.h)‘.! ‘5..\45L...»9> L Lgi.bd.mf » Lgd-uj-lfy LSb’u"-&-"‘ QL.S: er 43

Ty piS Sudshil3RRgll )0 Pl o3 4y

B slopyipenS oles o bl o525 50,5 ogiona (1

Homeologous) Falgape slopyises,S plon 15 hpsipes,S gisd Sz o5 299000 (¥

(Homologous) Fylyess B0 glaagipes,S @ lopgspes,S (s Cuiar (39,5 S900ma (¥

A 3B slapsises,s (oo o iy 3,5 Sgaze (F

S ey agisly e olf S atly Slapgis jauder Fa35 sab 4 ailer oo 15 (gla ey T Suplas
G-banding (¥ GISH ¢ FISH v C-banding (4
] CRNA Editing 157,38 o gahs conbia 4355 plas’ (axd pon} Cigy 5591 OlSg2 90 30

MRNA L&l 3 059055 180 = Y0 0550 50,8 ailat ()

MRNA 550 & slyast 4, (CAP) Sadls” lislus 0,5 adbal (¥

WINRNA Ll o auigtlS i T8 sg0e- Blo (F

MRNA Joslpe slogls 51 5 (sUbStITRAtioN) L35 b wsuz slash (nsertion) Jeso (F

ogei slout ol oo mmaslagis il Jro (5 55h 0 £33800)5 53 (S A% 9323) 5o JBU jloalinul b
pai9eS Sox n 0) S o) O
£3333)5 Sy 2 O3 e 505 e (¥
ea39ensS 53, 3 05 52 5o, Bk (F
£93929)5 1595 2 O3 Se 535 e (F

E AT T

255 00lazul e 3 ylgne Jobu 39 09290 a0 SLRNA JmRNA gilolas olp

8" el 0 CAP (f Y asb s CAP (¥ 6" &b s Poly A (v Y asl o PolyA ¢

2 H 03 g wadls ando (3af Shumly olSel 1aua) a0yl (Kamgu B o D (glagy; )51 Dd Ee Hh x dd ee hh 3500 30
S IS WWW.INULIT= -YVAARIOAF: e aids pale duwge

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002

_’oq-

=1t

-1



N2 WWW. mui . i r-02188915840 e

)

Tt 6l B pre Cowyd iz 3 plaS yo  JilRe ol 0yl =dy5 5550
' X 4wy i (1

po358l & ity 5L (¥

X pg3900)5 4 iy 3, (F

P3390l 2 iy aigg (¥

gy o attenuation LT .cu) Loy Wap cld hume ;3 Wodawl giel ] oolinut gloguslSo i Sy attenuation
Upz g pud b WS 00 Jo£ i Lo )0

il g s s RNA 5220 AHENUATON el 9525 Sl 535 3 (2 o>

o daz 3 g pmnin 58 yo AHENUATION @undlfle g,y 5 (S5 0> (¥

..SJ!J.; Jj] Lm.'.:%)ls% » LsJ_LO—:;-:'CH-nu-lJ oi) “S'i ‘jla.b-lu ‘_gihuj ‘5...1335)); lh&:jgal:.n O e 3 ;).:9'- 4

e S fS g 5 g Mg 0 ey St (FAS el f SRS ol o (F

nlSo & 4 395585 5 oozl () W3S g0 0lituot 595688 31 Iaul il fame 53 3 aih b 51 G SIS Led oM (655

i o Pasamnt frywae
(gene regulation) jj pedass (¥ (operon repression) (st g (1
(catabolie repression) s bls’ g (¥ g (enzyme repression) eyl g (¥
83l ol aor 10413 29y O,y 0 Ko gyl 5351 s b Sl e 50 45 GuaT Sy A2,
signal junction (¥ enhancer like element (3
silencer like element (¥ _ splice junction ¢V
bl g ) S & o ool 50 (S hSlerd y900 & o5 3935Y g I Encoll 51y S 5o

rofzty”* ) ] s
S gy e Jusie 095 S 0390 (I 41 Id 85 9 g0 0Ty e L ey

I'0°Z7Y -

S guono (555 (nf 9,90 50 A ploS

Sy a3 g S9Siee 5k Jobu oy A ojfadt 4 SV O

Sylipn plonl ol oo 4 3975V 4320 g e (F

L e g g8 anile 58w S SOV

JEAR RTC o JRCERUIEL S5 NE SR R Y 44

st 33 6355 g1 casi i X WWF 362 535G g &5 paw Ba ¥ 39005 1wl 15 50 DNA Jgdga

614.31? 5!4;5) S5 t‘;ni ‘SIGLT..:IJ 52 ngld.El:r L;IA:.:J) 3% (T : Gjn"; ‘si-ﬁ.:.:a) w33 alsllﬁ:ll} ‘Sii'n.::) g 'LS’G;; Lg!d:"':") g2 (\
sl glazs, S ghadle glazd 5 99 wSlaike gzl ¢o (f slaiks glandy g0 6‘5‘9?' gland; e welils> glazs, g0 (¥

Bnt Canryd (91) g DIRNA 350 3590 53 L35 plas

S e 75 Ly cmiiny 3 Gt Ty LS Jole 00,8 ol ngiy £ Jora 521y Sipon 0309 S ek RNA 31 0
a5 e St gt e o Slyers RNA g ont Jae omagin, 555 Joro ot Y o igagy oy ol & LS ol (¥
g il g 0030 bl oy g 53 iy 9 ol RINA o5 4550 JBT, 5iios omagin; 35 Jous 2 Syect RNA X
e gn oy &l GLMRNA 4 e 55l s g 03 i Sy s RNA S, (F

C Sarbge R (g e o o 5l sl 5 JT S SlghE 05 00len S Splas 50

Qverdominance (f Recessive (¢ Dominant (¥ ' Codominan_ce e
eantl O g onyf 5 Cut oKme 0l duo 3 aiy (DA oyl LR 5 (AO g3 DA g5 09y o AL oy 90 Syl 3
BEING (¥ Yo ¥ VAIYD (Y . #158 ()

yai> £l 5,0 W WWW.ITIULIT- - ¥VAAR) DAY

R ¢

i

-WF

-1b

-1

~WY

YA

-4

—i¥.

nxe (989 pols dunge

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



Ao Wy mii i r- 02188915840 S3Psres
CD4 ous 05 (¥ et Y SBgemms (¥ rsSae Sl Sl i (A
Ceuwt 0ud ouas (Kaposis sarcoma) Lef le wals josad 1o owgpg oz
Human herpes virus 8¢y Epstein — Bar virus 3
Human papitloina virus(f Human immunodeficiency virus (¥
Fieu] plas Retroviridae oty pgg,7; 00lg5ls 35 ouid axs il U"D"B ol
Human immunodeficiency virus(HIV) (v Feline sarcoma virus ¢
Rous sarcoma virus (f : Human foamy virus (¢
: fo0ut g2 98 4 3 (Purple bacteria) Jlof ! lais il 50 3990 Juds 5 92554
egcd (% dyc v bsa(y ' ¢
8095000 S 213 990 pWS g puSe it gl b 0 S gy
RS K SPNONERINCANEE LY |:{oR3
algd o Jb w23, 5 ool b oS, 51 MIC (¥
S 3 03 b St 5T 4 sl g S Capnli (F
h @olent stais 2L (JsSha alulids (g, (F
(ot (6355 b Jokoo 3955 41 1§ Slgo pha” JUS (ol 51 il T 9hund einnus
S gileeg (F s Slugs laasi (F 55V ¢ 3558 (¥ 310 G O
: E3gul o8 gmino (5718 Pl Culgilio badd 5 290 plas
omibagy 2l (F Gibberellins (¥ Alcohol (v Citric acid (1
' iy oo 1508 5b0ms SBE yTY 33 i (69 AGTRSSID e 1
&, (F O (U 2L (¥ SIS guger (3
Tt Cogline dudly b S gy T plaS FuiiS oo prsnsilia
el 5,55 (F e gl s (F Loy i (¥ el 0
loasgbge (F ded Fopplf St 5 (0 enpd ol LS50 gl sl OLS S0
: EYF NP EUTINRUINEY § Vs [P {S-Layer)  oxbo a¥
Lo 75T 59— 0 5L agead ¥ (1
Toyg 51 ° - iaf5g 1sSlS &Y (1
o)) 5 = se50
ln 7S g oS o L — (giuy 2 (F
Tudl 40 dusf-’v JULTCPYER 7 LIVAYY J:’!J.n PH 50555 18 ot 3 Sl Tl udo7 31 5 5T glor (63 S pronawdonnsl 0S50
Sy euila, V5l maS 4y il Bl al o PH Y s oaile; B 5t 5 & (il gt als o PH (O
Dol oaibry & 31 Vb & el '!ée.é”: al>,0 pH (f  0gd sl ¥ 3 28 & Ry S5y 7 ale o PHLAY
. Qé}mksn nou.u.-lf u.aL.S CRLY] &JS«S-Us},A o‘”Lo Lg‘JJ ‘5).-51.! ln‘.}s‘}‘
ol e oghenls 8 rgteogy gl (¥ a5yl rglansly (7 utalgSidoloal Guglals O
' : Sy (Cellulasome) pgugle
el poio Sl P 859 5 W50 3 (28 (o D2 Selad O
el (st 0 Sk BS54 08 Saedlas S (F
aslos 7Sy (5 o7 g 5 Polo BALT @ gy BT eSS (¥
JOWNEX SN AT B
: 410 530315 & grlydiaad S 133 50 a8y ol doso
ol azsand ol o CSlie (Y : ixa Sl ol (3
o gladr gl gl S (T 03 2 e SlSan JEd5S Gl (7
. ' St Bad 1) G 3l 0, plas
Zygomycetes acammesds; (¥ Oomyeetes tacedl (1
Hemiascomycetes ocoesSnl con (f Labulbeniomycetes oo ag e (¢
Sl byt IS Sy 2O o0 (LIS 1 ler JU S ST 3 gl 0 &5 Bliks pgad Sldir
(Anastomosis) jgegzatil (3
(Subapical growth) i, as, ¥
(debranching) b ;s (¢
(Social association) elezt Sows (¥
yai> £l 5,0 W WWW.ITIULIT- - ¥VAAR) DAY

e 3ds pale dusge
o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002

-1m

-ivY

-y

-ivf

-4

it4
-iryY
-1YA
178
-\

-1

-iry

vy

-ivy

s

-1vF

1Yy



[ ) \A 1 1 - &5)5"9‘-’??3)5‘&”
J " e - 3
s - s

Sy o goly it 4o (Diversity) go5 Lol 2o

ol iy (i 002035 (glayg St u;‘)i_jif ¢

")-_:-il.-; 9 u..g.e...o Lha):,gd} )._u__'x.'.,a (5{0!:-..‘»-5 s Jo%)a ‘_g!.hojjfl ‘55])1}; (Y
Lb..h.ag...’:u u\.\.oi deTes g {-bBJJ...JL» oL:- 6[&\.9.}1); bu.‘a-g (f

Eagdie0 Sonl 0 Syt &7 LaugT (pads y195 & Grasly 43 5l wrd Copslans
i 5 fyon, slasho s CD 4 sl b S8 T sla Jobo (¥

lo Lo o g Sty 00> sl Jolos €F

a3ty 5o 5 ool g5 CDp asla LT (slajohoo (€

i 555 13855 55 51 2 prglnScle

w39 fgflgenrs (T By g faserd (¥ o35 pgilsid (¥ By75 g28 (3
: 029 50 4z WS (go (S35 Wro poo grhaws 59) 1 &5 (e 30 g Soe &
fadgadss (¥ ' Lo (¥ gl S (¥ ldt G
Tadlige 9% puil L5 L ool st At

Ssben (F . 3ot (¥ S ¥ Sk oy OO

€10 yuiy gekam 58 by g ¢yt it SSY (5 5L phaS

gl S (¥ g 5 (¥ 95 95 35 el (¥ @35 9595 (8

eyls ol 4o a)]daifob d Ty calg® ‘5:3)5.» Sld N!yGo{CTC)uJSJLoIJng)lS Gl y J,Jaabw,f &y olabad | s lind
St Cannyd 23 35000 3180 plos

ol L‘?u)..s{.ﬂlh.n‘s;!d& aalo 5o ol 5 oolind CTC o Srae LIs 4 ()

ot mo CTC G e 18 w0 5155 bosg San 30 LCTC a5 canglin o3 095 B (¥

ol Sl 2l IS Wil (591 9 ooy Jubo 4 CTC 06 puas (¥

Bgpen Ot 3 0 43375 Byma 5 ey o Baes ity 15 el e 93,030 55 CTC 5 (¥

£33 )8, o0 803 Seoi glalad ol sl g 0)18 1 (w00 1) Kb (Vb cdile Jood  Ulg7 yoske plu

Kluveromyces spp. (¥ ' Debaryomyces spp. ()

Saccharomyces spp. (f . ' Geotrichum spp. (¥

Tt oo JoSold (glodlo 37 3 323915 597 pon 55 LaS0 30 Hib a5
Vg enss 9 ¥ 55 (¥ IR 2 Clid s (¥ gt (V.
P 3l ls 009 oS :SJ'-'-’" Sisrg s Al ol g8 50

Streptococcus and Lactobacillus (¢ E. coli and Proteus (A

Kiebsiella and Campylobacter (¢ Bacteroides and Fusobacterium

sy SielgS pgf plder 4y Comnid 395log ol £od pliar (3391 e ot (gl s

Jomt b gdly;e el bafow b e i3 O

(U 558 INF- 7 0y o ol (¥

el by 5oa ol b dopens glocigac ol (¥

AL-13 Y -8 2 sdyr 3 olals (F

€ it 132 3oy yludl yo Loo5 o g 5L plas

parspe sl Mgalls g pardhy Laigy 5 (¥ Corgast s g paddy L s O
ps590 sl Wgedlw g (5 50hmes W (F o 1935Ts psls 9 (5 s Mo (¥
St aighy (6,30 oot 35Y &aiy o5 30 S 003 Ot 2 o] ild T

Sy 0 ol Sl el ool Sl R ()

wydeen 5 ol il ety ol e S (Y

Dy pgian 1 55 5 ple el ol CBlE 5 (Y

05 55 et S92 5 et oaT e (F

yai> £l 5,0 W WWW.ITIULIT- - ¥VAAR) DAY

-irA

R

Ry
1%y

-1¥FY

Py

_\FF

-¥H

14

-\¥Y

-1FA

-1f4

e

Cwxe Gyaidg pals dunuge

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



VY dodeo

w - Sodly < (Extensive) g laie p) plss 31 Salss 101
@b cd B g oS, b (T S sy L (4

g gn s L pluS «Seliydga i Jot (oild bl 10T
REES y glaasgl b (Y Stibol glaasld (4
e gloast 3 (F SYePudys gleanl 3 (Y

Sl G o9uo9s wialyd Lalyll clls alas o - 10Y

AG>e (¥ AU <o (v AH <o (¥ ASi a1 > e
CCuw] rptmier adozr plaS (I0dS 0 (g9 yu g yils Aloles 3145 Ader glajlf 3500 5o -10F

Dy e JS S3 & S i3 fblS ey JoSigo (o bl slarg s il (1

Dpdige JalS gl o Lo L2828 el (JoSise G adlar (sl lHCY

35 Job5 (5lajl5 4 Cupmd L33 1 655 gSln s Bl sling s ol (F

s Gl GolS sl o iy S sledegan sl s B o 1 J9Slgn oy aalo (slag s alid (F
(ol 151 (53 51 UY casl v « AH Py + YHCl 0y > PhCIY(s) + H,(g) STy sl 104

AU (s ~AU ¢ AU 5 255507 AU 3 3895 (8
W J.s.‘ag 3 (59930 8551 30 paid anah 03y il s JTowsl 56 Jao 90 paeo s YV C Cul (gloo jo 18
S (F o (¥ o (¥ e {3

b 3 faued oud fnbu! F1t u.m‘ oé).\':u.n a2 8 5y J.ubl:al Ciyguo & pgaendo (wlida 50 0l ST Jlodﬁ 3B Jao 02 glos —10Y
_ walad y5in J9o 3t 118 3 oI5 98 Lt 5 15 o318 gt S
g)liscun.fa(f : LS)’KL«;"‘(T d)lb’w(\' ,.5)}[59.}(\

3yt o uitiond T Bl g0 Jgo gt Jasakes ~TAVIBA 5 —11/BTD o & COy 3 CO gloj8 JuSls o fasbined T ~104
?wl 3 J359hS cuna 1 (155 dpuSgige Joo SO

+D ¥ VF (Y SYAYIRAE (¥ -YAYIRAY (¥ -BFVE QO
keal keal o
AG® jfuda Geusd -V!?f«»-—‘;l— iy AMP 4 ATP a0 AG® 4 —V/Vo — ADP & ATP 35,00 AG® <188
towl Jaay 595 ghS Wiz piy ATP + AMP - YADP w8
VAP (F A A - VI (Y SVEVE (0
' (IOWE SR VTN JURVE RPNV EL RTINSO (L
RS I WAICN L JPNCT [T PRV It 11 L2 IO o ol Jho Sald 28 s T ol s ()
FOUR IO I EX RS TECIINI S0 [ R JCR SO 3¢ 4 JOUE JFWPLN LIS IR RN L5 L5 IO {4
ey Sl i 0 Lod &) S jxlgder 5131 (55, Sy candh 154
Led oo (€ s e (¥ wstor shae (¥ sl e ()
anerh (90 > Vm Togd o ool rylac plas b gyl o ddobee 310uidS (gama 318 6l Jaj o —3FY
AANN {a-by/V, alVy (¥ a/V ()

teammszr (B) 5o ErisaSiy wups s (0) Slgnt ()l bluwit cu pi  JToay! (sthjﬁ' 390 33 -1PY
adl oo Slas glad ugSinn [ g ltd pueSua 0 (3
Slyge g prsSne B g Gllao slod esSas L (Y
a2 go L3 GugSas B g alla (slos ugSan 0 (¥

' e s wa‘*ﬂﬁsw’*wﬁuaﬁ
Filummnar Jolao oull L2 40 Glas slod w,@aw«hayw Q-u.J.b])i &30 u|ym e -YF

gl e (¥ et ul i ()
o3l ol 1 s | T D i i (F 138 sl 3 s o IUST o pis (¥

Sl zaznas alos o105 ardiw (RS 5590 ;3 -15D
s Johne 0097 sledgSge m 3 (raw SledySise g 2)fy 4dler (Slag s gl S Jule 3
ol log sy 50 oo aoly 2 3)lg (98 grrdaw S (F
o g 31y 0n 8 g A oordan RIS (Y
ity g0 0923 3 Fms - 2 gt 2l (F
Sl aigfy IT Ol pidd 5 29585 Ol s (Caily 508 31 ghto 31yt 13 -VFF
WO IHCOURSVIIN 5: JCF U0 PP JUX O Y ¢
ROV YF TP ,a;f,__JLs“l O i § (2930 il (¥
SLI PURCPIIIN T U FOUF L S LU ST . £ R PN R 4

. IO P PRI | P [N DK DL URPICEH DU DOUE- e ¥
Syl sl oyg W WWWINULIT- -YSMRBAF: e yaids pals dunsge

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



Wi

Anzo WAL ML ir-0218891584(0 e
— Tzl plas 5 g0 ppo alond Jolar byl -1PY
' 3 g0 L g Lod oy il ()
36 90 ,Lid oy lp (F
38 g3 gtad yogs il (¥
5 55 ot by s sloond Jumils og il (F
Fanny S 5318 003l 10 (il sla) @343 4 50 By pi —1FA
et JolS 00255 gy S (sla yne Sload Jilas (1
bty im0 S5 aSST (s 1395 00k 5eas Mikann Wl oo o5 0 gla i Shies (¥
st 0035 Lhnorg | Sl (gl ple dloay 23 tes (¥
wilgamo Vg1 o590 90 (¥
TS o0 )85 1y S0 oS oy sty Jobly 9B 174
s ey oo lab g oim e i3y LIS 0
) J5 S 5B 0 i e Jee S (Y
7 ol cs’°L‘_3Jl"‘f)Li*§Bb£t‘ 6 52 5z b Jon S (Y
| b B Ol (Jae e g o B 0 aiz e Jee S (T
oy e 5 50 T 0 st (] S ol s i3 TV AL g (HAY isnad oopasl Jatons Ky (g 2yl ~ IV
b (F <1ob (¥ : vy N0
Toon! prames doa W plad Cud 2 g o8 Jaloo g0 ).buhb: ooy ool NaCl Joloma i SBlE lyle fpaiiap 3 Jeldoa -IVY
- S gy ey Jplna o g Al Guli¥ 8
wnal Pl Sohorno 98 youid 23 (Y
“esh iy NaCl Jglors 1ol JL23 2l (¥
Sl iy (FiSsn Jotonn 53 Sloonsl alal Jg3i (¥
i O Tl gamen 3335 a8 ki3 4 lod (! 50 «ymeo cxtl 50 iy g0 posiees 15 &3 YTAATC ghatm po o Jgo po> 1YY
enst p 5301 5 ST a6 B g pyant ot blad
Cp>Cv f C‘-:B(‘" Cp:Cv 43 B=°{\
: e Jlottl Jolone S5 (Rp} (gor il Julzil JY 9o ol 1YY
D10 peSE e 5 et I b g paiine Cupad P> JoSdge 2 b (3
3503 e Cpass Plo pded M g JgSlge o L (Y
W0 (S Pl (JoSlge p 2 4 2 (¥
w‘uﬁb s il s Pl JoSIne 52 31 JiTn 5 Sl b S

Sl M J.ﬁ J,S.h ‘s.wbd)i ‘Sl.bow oloas —1Y¥
YE Y Yy ¢y YV (3

t Candy i3l ilin (SBCABLE )3 sl gy T 4 09,550 45y oty e b -1V
55 Geesd 1y Cotly 09 28 Jondlly boiiann (g3 00 (4
335 et |y sl 09 2SI o il Jouiily i, e (Y
3,5 et by g 350 3 Jostint ity Loniine olos oo 0 iland Sl 5 50 (¥
25 et 1y Gl 29 280 0 Jailint oy Gl gz 9 0903 oy b (F
feuml iz Y8°C p0 Agl, Ky ( Mol 036 Juolo Solf (g o218 -1VF
E’Ag+/Ag =o/YAN YV, E’agl/ag =—o/10WAV ,F =47FAb  coul mol ™

COYYRY (Y YOV (Y : YOIy (Y STYEY (O
-t Saylas plus gﬂa.a Slod ofae Jelde 5 U* eddjle pole 3 NO FLLg 0&:513 &..-.:,m ) l:r....b wau}lﬁ Sosad cou -YYY
. Lot 318l Rt wilyy
° AS® E AH®
RS M ——— - -
R R R R
yai> £l 5,0 W WWW.ITIULIT- - ¥VAAR) DAY

e 3ds pale dusge
o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



:'*2:: _ WA ML i r - 02188915840 S e
— . R ) ) - v S K
g CBLE g 5aal Ltumam CBLE (i Condy 5933 55 g0 ot V0=~I-(-—“—‘%[[_Sl] ot 3 o3 Sty e pu ~1YA
. m

Sy |yantgns 4 ol (STs 4 yo 0183 sl
Lok oo FiSTy d pa Sopndg g0 2 3 (3
ol S STy 4 je sy g8 a0 (Y
Canal Sy STy AT s d asgen Ob5 Jlens SRS 50 g pheo ATy 4T 0zl e o (¥
sl s GuiSTy A5 yo | ramiges O3 ooy SIS 3 5 Sy STy 3 0 b e 0 (F
P o Q"‘j Wbl kzr‘(‘x“’to MS_‘ 3 [CH\"]U =Yx1°_A M o« ol o YCH‘-"') CTH? Mf;ﬂ » -1¥%
Sl iz 46 o
Aosxyo~ (¢ Veixio " (¢ Veixye (v vivexye ™ gy
Tansl ki Audaf LS &y Copnd outilondly CALE 4Ba30 F+ 31 day bl 4BBo T 5y 4 yo 30 ($iSTy sar dows JF1-Ae
AN “JYe e (¥ Yo (3

wliad olF 42900

: 00,10 GhaF (i) 03w oS 4 Blho gl Y 3308 (03T 5 1Y
i-‘ i ' Acer (\
Platanus ¢
Tilie (v
Magnolia (¢

"wi 25 {slmix) (slbod o iy 51 USaoliS wasiias (Schizocarpic fruit) o)l o3ad glaosws -1AY
_ Erodium - Ferula x Campanula Nerium (\
Ranunculus - Magnolia (¢ Taraxacum — Malus ¢
¢l (i) 83 gt p1S wb s Jiliie J5od - 1AY
(Ephedrd) Saj ()
(Equisetum) il p> (¥
{Euphorbia) ;a8 3 (¢
{(Capparis) ;i (¢

towt (paraphyletic) Lgilys 03)5 K1 31 Hoo 3590 p105 53908 loaoit 055 bt » -AY

i (Poaceae) pous 5,3 (¥ {Monocots) e S5 (3

' (Paleoherbs) lass o sladle (¢ (Asparagales) asa Lo &, (¥
_ $opid g0 A IRI35L o FARBY ol plas -1AS

Gnetophyta (¥ Ginkgophyta (v Pinophyta (v Cycadophyta (3

AABB 085 Jpo b b (#lS S0 obF sl £3ig093S o2 Gslda 5l s 3 5 99 BB 3 AA a3 Jgord b ALS 6gS 0 -1
Tudoli oo a1y ol rnlas youe odpads il 0l Joole
{Autopolyploidy) (so.sshy Last (¥ {(Allopolyploidy)casshy Josft (1
(Apomixis) Koasi (f (Aneuploidy) caselgs (7
Soaul gudsakb &7y oS 05 ki Asteroideae pli-1AY
ol 25 (F a5 (¥ 03, p3 (¥ o 25 )
CCamzSuaeda microspernta (C.A. Mey.) Fenzl 438 ol ;5 ool y1 cyaifdo aU 30,105 51 9kt -1AA
; el 02,5 2 €. A Mey. 4 o il Fenzl | 68 i (1
: wated S (6 JAReli 5 2 ol wiof ol Fenzl s C. A, Mey. (v
' e 03,8 Jisaa Suaeda 4 Fenzl bl s f3&b Zes o Ky o C AL Mey. 1 aigd ol
: el 03,8 2iza Fenzl 5 5 386 C. A Mey. 1, 6% ol (F
-; Vitanct 00l s oleidl 459 K chaol i Byl 31 45 el 2y diged Sy 42 R 1) Slorent 5 Snold —1AR
| (Leclotype) cosgSi ¢t (SYntype) oo oo (¢ (Paratype) s 14 (¥ (Isotype) wusgp! 4
f Consy Sl pgio ~1Re
48 K (sied g P (slausly degorma (3
St glo Lo o molisial 3390 JalST  clasarty (Y
Sazih L;LQJ.J:U Ja PRLE 390 c;b:uif 61&.\:—], {r

“ w .on [ O | 'f’

yai> £l 5,0 W WWW.INULIT- -YYAMOIAF. e jgibs pols dusge
o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



Mui . ir-0218891584() wwbiols sepens

el bl iy g 23 sLilSla 6[}.:- PR .ﬂyly ISR LY

C_eterach 'St Adiantum
Ophioglossum (5 Prteridium (v
Fog o0 adbliao 53 olalef 31 Soohas 1o el a0 Cudgiold ad g Sloygali 18T
Lycopodium (v _ : Equisetum A
Polypodium (¥ - Selaginella (v -

G o (ol (S35 ol (slod) 4z a1 Glaite 595 JLb-1Y
Nopgta 5 JomsS 3925 « Bryopsida (3
St prs yo bt JyumS 3925 « Anthocerotopsida ¢y
anle o olaslail (59, 1 pasil et 2924  Marcantiopsida (¢
{Fle,92L) 59w 20  Lycopodiopsida (f
83,15 2l sy (Mimosa) plus J€ b LS 55 30 anS y 0,95 B Jyfowo iy —13F

Pulvinus ¥ Cladod ¢
Hydranchyma ¢f Hydathode (¢

Dan! LS Glas i plaS s pid Sl 515 31 (Dicollateral bundle)} 4i,b oo SASUT 135
Cucurbitaceae , Solanaceae (¥ Amarylidaceae, Juncaceae
Rosaceae , Cucurbitaceae (f Euphorbiaceae, Solanaceae (¥

s 530 Jeb jeme & Cawed a9l Gylars Sy 4 Sy sleay yo (Cellulose microfibrils) o jgdu ,_gl.bm} By S -1
O d.l,gs’ N;g-'v\s-' A2 Sad
Silge— obee (F . gt = (85100 (F Sadsgls — ogee (¥ U»,K.u Sodagls (Y
"w!z-:moul.@:- odas Gbutsl.hm 65,4 (LADJJ:a.hmunb—Ln }l.u.a o”a)o«u;,ehs -11¥
l?"‘“*;s’{ Llsl.a.ii.:> ]).'uy> Sydle > MW@LL:(T
I}d.ty l_.'JI,....-:] )E.; ,__glg,s..:r > )iJ.nl:- ui....‘: d...g.....u L;ILL\J (\'
| WS oo (g0 adyy g W) UK g oy BILL 10 o5 JWLS 5598 50 45-&53 P (Ie ‘51-&»:’}15"-! ol tSJ's}L‘“ A3 -134

R LA
{Cagbgeln) Psamophytes (¥ T {eadelST1) Oxylophytes (4
{C$9=d) Lithophytes (¥ (¢odseslsy Chasmophytes (v
Soul Ty gy 01,31 jl SeaolitS Jaurgl v 2lS daol> (Individualistic view) a41,50,% saeio o (Continnum)  Siuege olfuss -148
' (Clements) _als (¥ (Braun-Blanguet) 45t o4l (1
'. {Whittaker) st, (F (Gleason) ;s (¥
L NVERPRY JUR JEIRRIPIC KT JESCIS 22
RUNPRP PRCE SRRV ISP LGP 7% 01 WA KW L 4 et w9z 3 BRTK Jlade G238 (4
{Outer bark} ¢ ;5 aomg Jusds (¥ sl e yo glaasy ubd (¥
bl ca aifojh oS S0 50 KU 98 goldy sbaidly Cullad ol 55 gldgder e goma jlSpolas -4
_; S50 il 3 e ctS1ys (F b 5 93505 ()
’ S35 o2l 5 oeb ooy (F Ss97 prilyly 9 902515 (¥

S5 oo oy 1) ol (514350 pvanw 30 Mesogenons el 4y 33 plas - 1o
wsiglige Sggt s pylone p gy Jobo 51 (SUDSIAIATY) dneed (sledybor (1
aslgn sgza e Jolo S 3 eSS csledobs 5 (Subsidiary} aces sledsko (¥
st (SUbSIAIATY) acnoss (ledgbos 4318 LS (7
osh Laze 8 &5395 Lt (sledol b (SUbsidiary) aemesd (sladghe i S5 (F
St Gile (gl 93 4Bl Kt 53y » bl adyy oSS ) slacdls 3 Sualaf Yo

eSS (¥ gl o ety (F s el (V- p el
Sl 104010 LS 05 b 50 Sl SBUST G e ) 008 51 Spalus - Yo¥

. als (slopusd olga (youd a2 (¥ ol wda g b Jgiasls ol o5 (4

. 43; ‘_,atﬁ- leo):é-s 5@;,.,‘53).3__ o '\ ‘sot.a.'.:-l }‘._.c 6“')’-‘-""‘5 ISWS)‘& priom o
' . “\’)y Tagd oo audisd 005 05,5 90 baugd Wdd o plaS Colo N LR+ 3 ABC REVITIN OF

) oz 9 45 A (S toaz pr g S elS (¥ Wyl 5 L el (¥ a2 g Ymzr (1
sighid § b0 4o L 1y (g )10 prdigad sUovarly il Stz (55105141905 (slepds) 51 eSpolaf il JSC2 -Y4F

- 3 o (gkpinb  dabas (1

sh (S Sl (¥

. . sdobuas SLils (¥

[ ' .“‘.- T . AL P SIAIS (f

RPN WWW.INULIT -YVAARIOAF: e aiBs pale duge

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



[ T

V¥ dxive
[ J

Ao VAMAL UL 1 r- 0218801584 bl v
— 03

v (G5 UlgF S0 a3 it (K-Selected species) k g4 il a6 5371l gl)d &5 SBLE -Yoy

REEITI £ R LTI IS SCTPRPREE P SREG—S L 0 1S PRSI CP - P
ij)].‘ur,;:.;! ;\.U.S. s&j}}{ ‘yL' t-.w'«j ( {Y \)“'SJL\’:JA"‘" o "‘S':-.,S ‘h"ﬁ'-'vi’;'- ’t.‘.....i (‘
o3l 08 oS 550 s omaly L ((F oo oy o 330 Wy B (¥

058 andy 42 ag3s0gsS Bl 3l {dgaricus) glasss 5,8 Slias S -YeA

2utn (F ng o (% ns

0l (0 K005 LS Al Slogarge s g aRblo (57 JolSa (55 08 213 glaSuder ] Soelas -T04

Ousillatoria (¢ Polysiphonia (¢ Cladophora (¥ Celeochaete (\

Cuito S go 2 995 Aadgl alut &1y Slor (Jlap 350 4 sl g0 (SIS A0gilys oIl duio Crlasani 51 0 By T

noljgh olasf talsHl g (90 peundts (¥ S8ty olal Ll g sy o0y SlgialS JS25 (8
Sk shad | sl g dngy oo e (F gy blnsil g S 58 S O
b 390l

' ' el £gi plas 31 alileaiiay ol glak

Reticlopodia (¥ Lobopodia ¢v Filopodia (v Axopodia(y
Tl o oy paslS (glRo s 4 Blaie 15 gLl 98 Lo 1 Syplal fod

o g5ecde (F La i toal 5 (Y obstes (¥ Soudao (glacas! ()
ez (Order Scleractinia) jlu o 5o glopla o 5ly 5350 ool ghol g

by ool slopgSidlgnd oo S 2LS (Y Uy o (DOM) ghomo iolge i O

Gt o8 (5l ol S5 imag (¥ o 85 slaoySidligl; (¥

Tkt 6390 SOES gh10 (Sgb 5 ek TORAS 1 opdle 1) gt 1S S

ity sloe S (F il p 5 (7 K stap S (¥ tegll; (0
23,10 047rg 1ysF h ) ol ) slpasll jSaplas cbasl g 55

L s (F logilas (¥ l53930 ¥ sy, G

o 03305 0 @y pIAS Trass? (5lalgd Glp S (53 IGamgy Jae Lol 53t 53T S x8

(S os95 gwas 4l (el = gat s fole (¥ et g 035 3031 (gloa 3l 3

S50 15laeelSlE Jrogy 0ad ShiF slapygesgn (¥ 585 gla sl Tasi 00 ST Sosgesee (7

faiss g0 ool 1y (Metamerism) gakoss ol lip i 51 Sowlas

(Aplacophora) ,lss o (¥ (Monoplacophora) ;bes S5 (4
(Polyplacophora) jas o low (§ (Cephalopoday bl e (¥

€39 g0 plonit gk alom T L oy o5 50 fg aag Jos

I (g59,9 dike oy &immyils {V e oyio 3o 40 lee ool LEA (Y

a0 i S (ol Cawl; g o (F A 0585 Cilhas 0 ey g o5 (V

- 83 go )Ty 1 el 9 legile om B Yladod g plas

(Bryozoa) ;e (¥ (Tardigrada) ol slo w % (4

(Rotifera) oo ofs 5 (F (Onychophora) ol oot (¥

Sl 13 L oS Lo yis 5o it

saslS g (¥ SHLL (Y S gtk O
g o G o 3 lwgy sl LSl b o )fs 45 o321

£ eI prgil (V0 et

ol {antler) saiss ol £ g0

oSS ¢ o5 O adly; (¥ s

Caiols plomit g5 0% e 41 1) Y Dl gulidignn) slbeyg 3 039 IS b 5> BN

AsgS ( 4l S Selyg3 (¥ oy, G

. Sl e g a3 Lpiiap S dogmoazr

KVE! JPV 4 ¢ Amozbi (T Sl (¥ St ()
330 0,10 Jlua o o cygimn o2 Job (g9 s (5SS 08

(o) log 3 (¥ L o (¥ LR MY { 4 lgilg e 3

_ fowwls 2l e‘d.f sLact pla? o329 S gitd S

o Hawglgn (F W oymglg (¥ o ytrtli ¥ Lo il pygnt¥l (3
2058 50 O g0 g3 damb ol 31§ po¥ yo i )

Mid brain (f Cerebellum (v Diencephalon (v Cerebral hemispher (1

' it oud w3l a3 (S Taual) ooy dlgd Siie 02 7 2 )

aations O et 18I (1 w3l gaiges (V¥ 3 (A

yai> £l 5,0 W WWW.ITIULIT- - ¥VAAR) DAY

e 3ds pale dusge
o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002

-y
-0r

-7

-Yi¥
-¥ib

-5
Y
~T1h
Bt

XY,
-TYy
-TYY
-y
~YYY
-YYs
-Yvs
-YYY

-YYA



Ao _way i 1-02188915840 st

S S 31oF g 55 oyt s Kyl quas 4Sads 53,8 51,8 Joeo ¥V

a4 (F Ll s (¥ posd o1 (¥ Bl (0
$ogd o0 ouks3 walgigians S p190 515 Gt 3 LSpela yo -YY
salezd o 5 (¥ . LS O yS godt dag (¥ Sk eas, (O
Cust 1SS 1ay9,95 SHgbs oz 39 o planzf Cagple —¥¥Y
Cebsdeed (F jfoalls Seamdiygail 4o (¥ 3l ol (¥ lgg 05 ge pShy7 (1
$0aT o S pb Sl s iy sloiS L 50 SpolaS -YYY
Ag3g (¥ S ol (¥ Plow sty gl (¥ el Jgogi O
QS god &5yt Lo femsS 510 oSl 30 Spolas ~YTY
IS e glo Jsbo (¥ T il ool i3 <l ()
e ge 2aé (F 390 (¥
1 Seal 25 (5t Jotu 3| Saohs (s So sloJpbs sliie —TTF
P53 (F mas i (¥ s 335t (T gyl O

Sy go (gl 5557 prteed £59 90925 Bl 5! ﬂif: A5 Lﬂ’(‘; -1Ye
0 Jlsmdg 3 ¢ Jodgpe (F Flad Jol8 (Jliedy 7ol
5 gL <o (¥ drs LsJL.._..-JBJ.uL.J(T Gx!a.dua&[:‘J by 3 w '
e e s O PR L plos 3 p¥aiy oeigaidi ooy siie -YYF
: L .o 'i 3
Siloges pyosye g £33 oSl 99509 99 ¢
3 ; 5 (¥ Sl ppsre 5 00551 T _
Oy g ' s 1 oS et (ol Jols g sllida —TYY
?Mlew'ﬁ?ﬂ#ah‘dﬁtﬂ%ﬁw&d”ds@ﬁm »e u-r-‘-'(s“ bole 9 .
L 14251 ~Ceasdly ol (¥ Al - cwady il €
A - . - Al - Coadrgmad
&k sty CasDageet (¥ 2942

Quiloogn ol hsliung 30 Slgals Slosmd g S e 23 Osles J-z-““g _““"*
e 16 s oo VL &
: U jagids 5 (§igelf Sloen plos Sloj o2 « . i3 N u::, )ta:J,Lo R{g
= s oo s v 535 3 pededd g S5 e S0l TS
.- b a g Lo s pogpe (RS W A8 G 0
k 055-‘(\‘- J_..,a._:.p-l.a‘a}%)o(f G 2 8509 o -
: S5 ol o . ?6)-5‘5“' Lo (i LS"“’JS’L”" a5 (Cornea) as,d —X¥.
: ) o . o ()
: “.)3‘)31 f s dg (¥ e J.xt._!_l 41 P)JSJ“‘-(
yai> £l 5,0 W WWW.ITIULIT- - ¥VAAR) DAY

e S e | e omme gy gl dunga
ol 458 Clyjz raasS 15505 15 bS5 el (Solel (Sjsel sl 0y53 005 155 5
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



%o awie  WMWL TUI L i r-02188915840

0300 5 3

h=5/8xto T Js=$/1x10"" MeV.s

B=viixye T Xs=5/sx10"" MeV.s

MeV

c\‘

m, =4/1x10" ' kg=o/4

he=17fe eV.nm

8 oo o (39598 iz gy 4y 3 o0t b (0l S 00 Rl V0" HZ dolug 41F KW gr0; osiiun d o -TFA

axye ° (f axior ! v ¥x1o™ (¥ axyet ()
[ (i1 iy Cal gt € 36)5 095«: ks;)ai Eo)?é\.wl ,nl..u’o)éi,{il’ C«f)p ojid.i; .Cwi)g.; ol afh g$t°J5 A gt -YEY
$E, vE YE vE
P= (f P=—L%¢ P=-—2 (¥ P=—2q
e fc e e

3 : & ' Y A - -
sy o0 o3f 4 9 U8 00 0305 2 YT, 1398w oy 4 6500 St 03 b YINET Joleo Lduder 53591 9 Mg (355 oo d2 (gloyd -TFY
St ol o slout ald 033 oyafew oy
pm, (F Jyyom, o Ny m, o m, O
0100 o Job fymo) a0 sz iz 50 B 35 G o fpmt @ Copend (G 82 b didins Cantl y30 T0O (3L algdw S5 Jab - VFF
_ o fusb
¥ . \/; c C
£c £ —c{r _ - =0
v _ Y X
Ly Ky a5 il glaliud; 30 3595 1 alall 31 a8 39 oo dlau! (g, SH ol oS0 g 03,30 S L 9y 98 G oy 231 -THE
Sl 1S (3935 (395 a2l 50 (393K (50T digd g0 590 SRS 31 ollasl JBE 4 Coi 018 € 505

VY et oY clAC (¥ oJFF € (8
il rloyF laF b i Ry 0,k jfosd U o lo)S l7 Causl (6,503 (slod plyr dus (K (glod ol o jhadl oi o slins 95 -YFS
el 13 05k 31 oud
Yt | Ay _ TY (Y ' AY O
o] Casslio (B0l 9598 v b (slo3 Slg 50 00D a9 RSN Shnd S aSllgTad oupiy o TP
oS o oshail (F zoe Jobo (¥ ol 5 (Y 2as (4

2 Canth ann 5 (o7 3l 00 oSy | WAl b 0580 50 Sl phAT GaielS sdvuy p8 -TY.
. 350 sgzg 4yl gae Job 3t 7555 gae Job b lad dal o 0l 0 O
545 Sgzy 38 adsh e ok 3 KasS ae Job L et wadih (S 598 zae oo edle ko il 0 OF
373 357y 50 alsl zge Job S 5 ae Jsbo b S addyl (G2 o8 ae Job pogdle b ol o (F
e sgzg adil mae o S SeeS g Job bt b bR ab ol o (8
dz o Py Al gt il 0 05)8 (d =0/ YNM) JS5 5ol p WAt )8 QS FFV Jauiley Y1 50 oS lodg a0 5l gl VY
$0g4s g0 b Lo lady iSH 2yl 2l (Gl & Cond slargl;
sin ‘(o / YY) (f ysin ™ (o /¥V8) (¥ $0° (¥ Yo (3
6 3985 31 pop Lol 39, e 5y (g o el ST iy T 3 g 039 2K B ¥ 6551 b olS 55 50 (GBS ol i pd -T
ot yider Loy OF iy e V0 oM Gae
VY (F off (¥ oja (¥ e\ ()
8l CM»JOU t‘_‘:)l.:.ﬁ ,ai..\S -
sah (ygign 1 a oF i 9 (s (55l B ATy et (4
o Wy g3g 0 ohasd 51 2 ogys Ta Slaad ok oS (sladins o (¥

O T N LI G AL Jon PR S P H L SUT -, { PP NP PR SRR 4
yai> £l 5,0 W WWW.INULIT -VVMOOAF- me (98 pols dusge 1 ¢

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



Cn2o VWWY. Ui . i r - 02188915840

O 3o K 3

_ Su! yidos pAT g0 Jobb  -YOY
VMeV iz 55l 59 (Y VMeV g5 6 o558 O

N G gge Jsb aw o (F Y MeV e g5l faign (7

_ e Me :
(o 30 aizr 650 cpl (655 50 Cuanlad puse fBlus cuf P/ YF X Y0 s 2o Job shloVdo . 095 oo b ool gloyd -TAY
¢

i i sl oF g oy 85
VAL N4 { FAT- R Yo (¥ JALRS
TaT o0 Cawd & (g p0lRe a9 575508 ol (5500 (gl gl3 T (g uBoilait 30 0500 1B M= 517 45 o3gsiud pilsd JauKHl -TOF

YR LA he(f —%H%L,,‘mo‘ W 7L e ~h L +h e (O

Camt Camnyoli <ojlae plas’ Yo
5,005 G Sy Sl gl sl 5 805 ¢ 5o <SSy Sm el s ek S 5,05
S agler oo ielesl Ko yo wile5 i gloyd 5 g0 Cumals wlaKe Lol iy (¥
gl S any S 4 b 5 anul bl pamlsS an i 5T el gl oF 5 (ogmilS olaed g e o (it Sl i (T
: kil ansls gilb
300 0gmg Lo (glyy pFoslail cds o 6 piub ade § oles Glousgamme oI pte Tuwdd pus by, o (F

' Suw! g 13 sbaa 3 5HSaplas -YAF
i -C*--*I“)"’C*‘r“ﬂ‘ﬁ%‘j‘“‘“‘%‘sded;-fISE}“}EC*‘y”(\

| ' :

asol 0)5 Cae po 5l 568 0)lgem 053 ap tly e B Com g (Y
woawol 0,5 g s 5 3535 0 lgam 0,5 4y alunls g0 0,5 sy (¥

.Cm.-uio)ét:aﬂ).w ).31‘7351,@0)56._14.:_{]3@%;'&::4(? .

L X =0/ alold 50,3 dSCol Jlniol cawlyparre X =1 g X =0 yloo alold 10 W= AX zao mb b ass G 50 gloyd  -YAY

Sl yadizy S92y X =0/F

" ont |al’ (¢ o3y (¥ otoqy |alf ¢ 0103}
0351 1) ditwd (K035 30 yaede Jloier! b 25 SVl Sl o wil U518 30 (33530 ~YHA
vyd¢r Ypo Vs (Y tpQ
. c o
s i gl polied 3¢ a5 adl o W(X) = e el G pan S M ez agldzae gl YA
: ' X ta ’
St sl cdls ,:J._v_l » a):)‘sh:'d.iw L gin
Y .
c'h h h
Y (§ = v — Ao ()
a a a )

LEHLCHUNS IR PP RL Qs ¢
_ S o Foe O3 045 (gl Sa0g s alobae 0 S grae ali (A
o o (5300l (onSs Lo o5 palas 5 o o JLoio o ol (s (o5 1S5 by 5l 3 0 (L5 <5 ggo ol (Y
| =t g0t phy g ol Lad bl oles 50 Ol saam Jlozad 5 o)l sme a5 a5 Cad (gl )3 oims i c3 ge @b (V.
LW,
g 3l e 5 S 0,5 5 o209 G rgm i it F

yai> £l 5,0 W WWWINULIT- -YIAADDAY e yaids pale ducsse
o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



AR T WWW. nui . 1 r-02188915840

ST s

S o i by U5 a3 yG3 Lo g3 -7

CO.H GO.H
H=—OH Hm=——==CH,
éHa C:)H
et o s (¥ s Sy (7 Sy e yayglS (Y St yage 33 ()

20,10 3k ol 7 3l (gl v0loileh dm 4y 333 s 5 -VFY

oyt 55 (F 3yl (g 5 (¥ R T A aie 55 0
Szl y0 dlgs po s 395y 08 o ilai o0) ) S 7 3 Solas -YHY

OH OH
OH OH HO
HO ¢ OH
OH | OH O
OH OH
OH ' OH
OH © OH OH

Sooul Jlg B pud 93 ol ) 3 Suelas -YFY

e M
‘\H \\ O
ol B i : cl
e o o
& " )—{ "
Me\\“‘ Me' Me
Cl H
Syl sl oyg W WWWINULIT- -YSMROBAF: e yaiBs pals dunge

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



O VWWY. Ui . i r - 02188915840

ol (o

8435 g0 9 £ (ol Sidl 13 gl RiSTy 5 Salas Y5

0
> 1) LiAIH, @ | o DLAH, o
A 2)H,0 CN ?*H 2y H,0
Q Q
) LAH, . I?’/H 1) LiAlK,
2) H,0 ) 2)H,0
Pl s 57 A5 13 STy oo Jpuee Y55
FN_ |, HOHSO,
— HgSO,

0
O ©/\
(f o ¥ QO

$oul pIS s (1 834 TRV

Poeul @I85 3aykd (1 5 (Gubem! ~YFA

CH,CH,COCH,CHO
I I B
A B c D
D ¥ Ce By Ag
Syl sl oyg W WWWINULIT- -YSMROBAF: e yaiBs pals dunge

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



YY amiuo

. ' .. ' o oo
C—Q%'-’ Tabl oo JaHt Sy bawlgus 3 gly (2aSTy 5 Saolas o YRR
0 Br, 0
Br
OH
9 NaBH, /\/[\
/\/lk X (2
H,O
5 OH
H0 Br
OH 0

CrO,
Pyridine
20l oo 325 STy Luuly do aigf plus TV

Ty (o0 oS plaS 0 STy ot Jgama VY

O : Q 0
./\)l\m ‘ /\)}\/ ¢ /\)LNHz ) /\/lL]F/\\(
H

yai> £l 5,0 W WWWINULIT- -YIAADDAY e yaids pale ducsse
o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



N2 WAV, mi L §r-02188915840 e
— S0 (o0 1y 315 Jaeaxo Slaml cynal ko U Sl 5 51 WSalsS Ty YV
MN/

' e 0 0
I /\)LOH "\ /\)J\H ¥ /\)LO/ v /\J\NH QO
; | .

QodolaS Silog T gl sy ~YVY

O 0 (O (D)

O
AB (¢ ch DB« | AC O
€ ol plaS 15 s 57 93 i (195 ot 03l YYE
Q
i il
A CH,CCH, B CH,CH

p25 g3 Cund(d
(Figal 038 SRe) ol o (¥
Oi3tyied Judd 3 63-YF b sty
LiAlH, | Ty (¢
St 1550 315 oo 65-Y 1ty 815 1701 513 5o 5L 31 SeloS YV

\EA“ H « \h/ <" ?4“
| Sl o o 7 pIAT 515 Ty sl Jypaea - TV

+HBr ——
CH,Br CH, CH,Br CH,
O: ¢ (:[i (1' O/ « ©<Br a
Br Br

bl (o0 (500 355l Wawy 1) b gy 3 Suolas -YYY

a(y
d \ b(y
OMe b cfy
MeO ){ c dc
MeO
OMe a
Me = Methyl OMe
Syl sl oyg W WWWINULIT- -YSMROBAF: e yaiBs pals dunge

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



N0 TP WWwW. nuli . 1r-02188915840

(ST (ot

T Caanr n'x‘j”w IBPU—YVA

Q 0 0
é . ?,th NaOEY EtOH o
o thend ,O* B
JSole

oreses o515 (V O3elS ST (Y Jedl o515 OO
Sl | adad 13 oS yF plod -YVY
CH;CHO ¢ CHsv CHy v CCLo

e plaf Sy \.fi.ugj pl.'r YA

=/

trans-1-ethyl-2-methyicyclohexaney cis-1-ethyl-2-methylcyciohexane(y
trans- 1-methyl-2-ethylcyciohexane(f cis-1-methyl-2-ethylcyclohexaney

2l oo 8 (eml g5t} Glhe lad JalsT ol)ls Lt i plas YA

H H H
\NOH ('f \)\HNI (‘u k\\\‘___— (T
OH H

Sl pluS TUPACausB U ) wu i pU -YAY

)

OHO
Pl

JETRUSR RS W A i g e ¥ ()
03-"-:‘?*?“;1“"“5"53)‘-‘?“*? X C:""Y‘O;*i‘f‘u'*sb%“”v )
:ﬁj J-ustj )c.—TM"
H,O
CHyl + Mg — CHMgl ——— CH, + Mg(OH)l
09 g0 ol guaie g 08T 00 STV 390 g0 SeeST @riiia g Lol 515 O
ol Ol gy w5ls ol Jpame - TAF
I H,0
CH,CH=CHCH,-C-CH, + LiAH, > -7
o i
CH,CH,CH,CH,CHCH, (2 CH,CH,CH,CH,-C-CH, (1
(l)H
CH.CH=CHCH,CH,CH, (4 CH,CH=CHCH,-CH-CH, (3
Syl sl oyg W WWWINULIT- -YSMROBAF: e yaiBs pals dunge

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



O WWW. mui . 1 r-02188915840

/T oo

- A

St sty (SN2) Ao ghlS g3 | SVRIMt SESTg Cis pun 35 olan 35 1 SentllS 13 ~YAD

OTs OTs |
\r (f ~ \ _A~_-0Ts « _ 0

- OTs

ol Syl g STy Jeame -YAS

/.\)\ i
+ _ -

N | heat

<N |
/\)\ (t /\)\ '\l /\)\ & /\/K Q

Sl oo o0 8 &z 4y S gl i gV 3 (13l S5l TAY

O
- H,N OH
HZN/\/\\)‘I\O . LY .
+NH, NH, 0
' O
i | ,\/\/lL o
' -~ (f
HZN/\/\)LO H,N . OH
NH,
NH,
| 0355 atd Otiard 5 (i w1 3 Gl e 1) Ry 557 Sl 4z -YAA
yvef A FY v
faisud ally dmbus 5y 58 Sding Sigus S 33 il Shied 4z —YAR
S o Y T
0Bl oo wnaf 7 plal 5 5Ty Jgearne -Y4e
O
H OH
H H,O
0
0 o O
Cry e Ot O
0 OH
yai> £l 5,0 W WWW.ITIULIT- - ¥VAAR) DAY

e 3ds pale dusge
o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



+

Y$ amino

VWA, Ui . j 1 - 02188915840 2t

Seniat olas £7H(x) aob aluts ol8T £(x) = ~::(1eJl +e T);x>o 8

Infx +V¥x +1) ¢ In(x—vx' +3 (A
In(x+Vx" =) (¢ - _ In(x —Vx* —1) ¢

T ! S ZOT 2ty jludte oy yideny g(x)': X +Yx 8 f(x) = X —¥x 3x <) S5

\$ (Y V(4
v (f : YE (¥
Sant! Aagual Al iz 30 [0, V] 03l 0, FX) =[x —X] alulo b ass
5 (¥ a0
ACE v (¥

39 00t 45 (65t 4 055 i by T Frios wusi 7 197 on B i &4 1o S U (Gl kes gz 355 (ool nlod g 501

Cusy | 3f ik 3 af 8 3f 535 U1 b 43 17 5400 548
it Sao o8 5 50 Ladd U 5D 9@yl 559003

VOF (¥ | VEY (3
VY e S A 1
Sl plaS lim(———(ﬁ‘)Sinx)i ol

X~>o X -
e b ()
o0 (f : \[g 1

Eo9d 00 plyr VO Jho iz 31 g 3o onl Camon aigy ot b oadige 00938 Comaar o2l wae ) YA bl (g peds S Cupmazr &
' - ' (InVd=c/Fody

-¥43

-Yay

-TAY

~Y&¥

-T4h

—Y37

~Y3¥

-¥aA

YYD (¥ ' : , YA O
1A (F : 4T
d'y k
?&u!g‘ﬁk‘mi—zm—r' shiRe Xr%'fyv"_:& Ah_lbjf
dx’ vy :
_ &
T -=q
5 . £
& ¥
—(f -
¥ b
it 5 yliRe Silazzis Jous &) Consd y=In(ax+ VX' +1) mb jisgeia i plaf ol3l &
' —y<a<y (¥ RN
-y <a<y (F Y ¥

f(x+h)—1 | -
tou) plaS X =Y abeB5 yo F(x" VX 1) grde il t}im —L%—Qz(x-ﬂ)\fx—\ S
—_ 0

Y5 (Y AR
OY (¥ A VAT

- dx
il plas ) gl;&.cin=Et—= X alind b 53 5 yxin ooy

3
T .
Y (F V(Y

. T = . Y Y — o A x
?ﬁ{sabksuéﬁﬂ.&flgbhy”mol)g@lg(f,\}dam)oXy +Xy X FFY =0 dslbu 4 Joo ppild s

Sypi> s o2
o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002

XY B¢

WWW.IMULIT- -YYMROOAF-  pxe yaids pols dunge T

-v4q

—Y’tc



2o WWW. mui . i r-02188915840 =y

Sl plaS (D — 2} Jlade o xSl e lay Sy as(a, D} o34 50 f(X) = xre_x &b S 2B

Y.y
Y Wy
¥ (f Y (v
. - ' dt
Toowl pltS X =Y abais yo ¥ = f(x) ey whon bis altxe Sl f(x) = J " Aoy
: S v Th
y=¥x-# (@ y=YX—F (}
Yy=¥X-A (¥ y=YX+¥ (¥
oaed phaS X =Y Woleo 4 b g 10X yomme 3 ¥ =X€ © | min by Sgine dur gelans ~FoF
Y : : \
y—— (¥ : -0
[~ e
)
— (¥ ' : Y (¥
€ €
o dx
feat ol | Sols Tad
° {+e¥
yis : \
e . : = {3
Y - \
Iny ¢f _ Invy
Ty _
frwnlplas X =1,¥ =.Q,Z=" M;om shis il X—Yy+Y¥z=InU St -v.s
oo (¥ - (\
. _
— (¥ V(T
f
¢ 11.;:(". V) b xaz+ o luds Z e_§+x7+ ’ i Y.y
Yo - S —_— —_— - . - v,
Rty a » X )’ay Sedo Z=¢ xiy SEReais
LA _ : Ly
-5 (f R
FAN did ¢
St phas I I (1—x—-y)dxdy Jol> -Y-A
Y !
— - -
¥ 4
) ' !
— (f — (¥
WY : Y
Suel plaS X om0 Joor doX yoma s ¥ = XV Y oo 4 Sgammo e 31390 5t Jeolor paxe -8
' VAT ' _ YiR
— - (3
¥ _ _ ot
VAR _ YY®
— —
¥ f
Sl ool ¥ HY =TT Josilhyo dotas opar wlr  —Te
—x - 3
y=A+Be x+;em (Y y=A+Be* +—e' (3
¥
! : !
y=(A+Bx)e* +-e™ ¢ _ 'y =Asm(x+a)+;e“‘ Al
yai> £l 5,0 W WWWINIULIT= -YIAADDAY e yaids pale ducse

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



oo WA, Ui . i T - 02188915840

FYPEEYY
SRR
FAITVEINTRINIIIINEY

A
AN

3 e RN

LA LK

-33-.:"5‘ C)Lﬂ‘ L4 P 3 g CPLG! KUY ;1

YO}MQ}'&Q (0)}.‘;’-:«5- ?Lni
X0z Pwe ?Iﬁ‘ Al (55000
ASIAYIY S84 5 Dl o gle Sl

2855 gl i Dlei
"z | - N
59939 Lg=0)!
J515 i gatl i gt il 18 glove 30

IYAY JW

wbiuns § 48 goono
(\Y+7 &)

ndbaly  Saleils ol 5 o1

YT 0L g 2115 ¢, Jloial Blgo cylgis

o slou 31 S ooz sl Slgo W,
' v Sipedor | N
i A 2S5 et ¥
A v P silesd | ¥
S
AP Jho obo mﬂ
il a5 S olus il extizd S8

T X

WWW.INIULIT- - YYAOVOAF  pxe yaidg pals P
a3 (1509 a5y il ygal (Solal jaal sl 093 005155
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002




. . . ‘S‘. A
C'Wq,_. WWW, i 11 -02188915840 i
_— FEBE 5055 yip 95 1y Sl il Jalona 50 395 yan 5055 il 90 5 SO0 Qar af3dl
2,5 5 el Gl es (F Sah i 93 o (Y e o8 iy o (F 39 et 5355 Az 90 (4
' ' oo (51 50 85 83398 (g0 (P peb Sl 15 Sl
ol ot (shear Gradient, Gy ;o i Jilie o (shear stress, Fy .5 oo ol s (0
ok site (Shear stress, F) ;5 o5 s o shear Gradient, G) ,us cod jlges e (¥
«zot (Sheary stress, F} ji o nd 51 oo a2 59K g oo (F
ook ST 25 o g s g s ey 4y azoly (Shear Gradient, Gy o5 cos (F
St 123 35190 )I&phﬁ b IO o A58l argg Sule B ame y0 m; A8 glacdl 0 ol ol cde

lagygs (F ladud (¥ lingyatig o (¥ 3L o (4
. 9°3¢MW3#‘%J?@&3}P*“U) sty sy ACp
g A5 g (F ITC (v : DSC v Ch o
ST 4. X
ot S 3 egi (F Aaed CINL T Sy (¥ S s o Atals (Y .>J1.>U«S.:M{5}ylb{’i
€0391 w1 Lo Jo3503550 (M ) Jae o5 ST (nafileo o138 (o0 y25 LU 31 S plaS
ol 25 (F sisbSl 5 (7 29 35 (Y 3l ghe 5 2391 1
WS gt g0 31 3390 50 ol Jilhe Oy A JRond s 30 05l Bl logad
5 ool gl op b o g0 Jlasi cli (3
T St Y i Y s st ol (Y
y -
. ek st o G s 50 Jhcil o (Y
5 _ et V5l 220 Y g Jlal 2o b (F

St gt &y 5 oIS Goui oy by S o algh Wl yd o
AS>o AH >0 AG <o (f AS>0,AH <o, AG <o (¢ AS<e,AH<0,AG<o (¥ AS<o,AH >0, AG <o ()

T}ﬁ Wiznars JUASH ca ud )80 )0 1) 35le0 dad

SIS rieme alafly sho ¥ 55,0k (F Sl oSe alaly JoSLa o3l b (O
SIS paiie alady dae 4258y b (F o e adag, Sl o 5 by (Y

gl oo aws Jgo58 IS 31 55999 5501 Srawa¥ (9So 0335 Couad

i el (€ logM =ax+y (¥ M=ax" +b (v logM =—-ax+b (A
1o S Ll e

Pydige Jual Glal, b e (¥ Bgdge Jeolr ety 9 IR (0 il 51O

Sgdign Jol NMR s 5l L5 (F : wgdgn ol TR Cibs 3t g (F

' o 131 T At Ftanas (65951 comnnnanns o] S yguanl 3aigs 153 531

it b ggloma (F b @glons S (Y eS8
el piamlin 15 b yRel)ly 31 SaplaS JoSUne JUyd (S Splagys s (s3lulanr cud ) gilwlaar ol Sl sl

BT 5hes S 55 4 bae LI (gl i Jobo alsdl (¥ S gitag,S By Sl jb AalS ()
A glossS ooy S e AT S glag,S g Jobo GuliSH (Y

' fmal JgSido 9,500 S5 5F Jhmn 315 gl 2l 31 Splas’

(Fsde pyr (go0 bawgia) My (¥ (sl 23 80 Ra (8

(o, 1 (F (Ol (i bial 8} SYo yy (F

fiend] ycwlin ik plusS il geld b oS5 g o yladle aluld gly

G W (F o Ll e (T Bty 5 Aol ad (Y L-,.:J\ﬁ S Al S

Fa! praseis diy 3 plus’

o 03igh Jr (slo JoSlge olaal 4y (S odaw i8S (4

340 gt o JoSTge iy @ (Ko (oo 25 (F

sz.»d:.-ls "J{‘”i‘"'C'E""'u:‘:’.l)ﬂt ,_51)4_ P)Y )lS)I sl C:){?c- &Loc.s._w_‘fdam&...;‘.s(v
oj.igo‘fda.m&JSJQMQ&AKQ&LuiJOO&yﬁJ}&}mUM&(?
e PH =AY 6 Lo (09,5 o0 llBl ot oo ool Jle 350 YBO - YAO i

Wt oo el il a8l Ser D03 loten &5 e o (T le oo ol (¥
] grasna a3 3 plas

RS PSPCHRWICISR DL gt S VS J N DR = . PICIOPRS SRIPPICE F 4
Syhign Werbiag 8 (sas Sertiay 25 sl 5Sile Ltal cael 1 (¥
Sy n Gl (T ke toetig gy po (WS sladion JeSas b (¥
el el a8 > ASSLs sal i, ASGLe O L Sha e Biaw (T
S IS WWW.INULIT -YVAARIOAF:  yxe 585 pale duge

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002

-A

-¥¥

-i¥



é,mw WWW. mui . 1 r-02188915840 Sazedon

Tl p13 sl 3 uphos a2 bgs po wilyl oo TABDIR 50 (pdSg p1 Sy (grdor Sty

Sy 095 (F OBy (¥ o9t O S Sgey (1

1055 (guiy s Jefog o g pigedlianil lgi oo 23 slo 20yl 5l Suplas’ SuS 43

o9 — (puekeillan culs K (F S 2SH 5t pH pl (¥ Lot b ot alols (¥ Osed 5 gads Rg (4
Sl oIS pSangliy p Slalthas 35 21928 (Sl Bay (5005 )y (pges 50 B4 [ e

s ye8e S g (S pleg S (X SEPLsS 3 oo S ag St ()

T Sragy Sl g (Gan2g0 ;)59 AU g (aled K3y00 5 (Gan933 5999 S0 (¥

Ogmmlidlasius cu yui 5yl 23 plaS sl Glemod JaSlo 5ol b 9Bl 5 b sl JaSTge 3 plyr slaclile Jold DNA 51 glaigad
el (5 VY

LIS INCT-WURN B 41 €S SUT- VS G PO 4 ot 708 1S s o {55 o as

Codd s o SISl gy by g siler (F sl S 3T STkl g T35 gl F

| $Cunst 43552 B-DNA & s A— DNA

il o Pt 9 Cawd Cawly 00y a5 (¥ S5l on St 3 Sewnd az w0 yalisS ()

Al oo 58l g S ey ol (F Dl ge Sk g Cws ol 039 pah (¥

S8yl Sl i eldl iy s JUIS Ja (Selectivity) 5,501t 50 53 Jalge st Syplas

B N IR A Gy O3 ()

S33® Op 5 pens (gl ¥ byl 0925 O30 sied sl 239 ATE 3929 (¥

Oaebeo Wiy panighy awd LBl 5 Lol (g5 Wbl Cdg (9 A BIY pauisly dnws Bhls P50 O 0 S (S5 aaplin
(s 555 5100 50 07 0VRY 15 ponindy dund pyor &3 OL A oy Sogunnd) Tilamid g g5 281

&¥o (¥ &Y (Y Y (Y o 6% (A

$o10 Ml53l slef oo dighar 1 0gSog e ST ijud o g o ally olly

ot (g gl T3 g 0uls su il axdl Zoe Jobo LRalS ()

oS sy oS g gt o dyly Sial8 (¥

(eI g &gl o 00ke oS L pd GRS 5 00 00l andl rae Job RS L (¥

(s g Biged (m odle CunSls b aliH g 90 Jobe A58 (T

R sl 43 0y5 plad T3l b AT Sl 4 03 SiShauot g i

il (soelas (F Sl e (Y S5 s (Y ShalS gaskes (1

. ' Sl ganea) ik o306 oly! yr g Jalge

il b g &)l 4z 53 5 Joloe 0 Szee sl Sl (Y Jose (o 5 ogmge ol a0 )3 Db a3 (0

farma g Sl 5 Ol az )y b 225 (8 sd Joily g gl slogygs Sl dped Joilo gondi (F

SlofuS LMy Connd 5 by i 300z 955 dlly )3 0 Jolgs

J)L‘* \:n.:.fjﬂs 9 Oy92 L.SJPJ Ol}:.o t)L“C.J:‘:.!.é 50}&3‘ (Y ae Cu:l.’}héa ‘:’)I)’ 440 5)1.3 i:._t.m.;!\) q 031&1(\

O IS)JL; Qi}:ﬁ 9 S TR £-555. 0 PN s)l.g c)"d.;] 3 cudale {f’ Lis e S-CA.AULE elie J:...Jt.!_ t_é)t—'*i Loo ‘JL.’ (T

S sin o] el sl 0 Soigs S glauiatyd

i F g g 5 o (S35 o0k JUh ety Y 20,5 go ol sl §f alls iy JEH 4 e

i o Doy |y o JUEH gr sla ol o5 Lty (F 5F g oy S e sgi 30 s (¥
S IS WWW.INULIT= -YVAARIOAF: e aids pale duwge

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002

_1

-Ys



Ot VWWW. MUi . i r-0218891584(Q st

Suwf 00395t 8 ot 31 g #1303l 10 polie U plas Cdald

ol (€ 2o (Y s (¥ o8 (O
Togid g0 hBgia 37035 1 Jamiliy Sl b 325 gloads b 51 Syplas

Fomged (F stg2d i (¥ ey (F 0 ged damgs (1

RSO 79 £ TN (T p— Joc a2 55 45 Cantl oo 5 D925 257 SlANIT 30 p15 0yl Sareo Lol Cde

o JGsl = YU usls,e i (Y 2ol (68l = Y (g5l SL2B (3

gl Lad = Cudo Sty i 2B (¥ B8 it Silimg paen 25 (¥

[ YPURIROIRR: = ST af w‘.._..b",ﬁﬂ'f o oS Cowl O3l 00daS S SBSE ) S 50 e g 0l L iy S omredS gon S
55k pgis — oS g3y - Oy (¥ 7St pess — oS pois — Ey OO

oS o5 — sk ey~ Oy F ok e~ s Sk pps - Ny (F

5 00 S S gher 3 00T Capeli GBS T Cudlad 51 i plaS D903

J5 (¥ o oo (¥ ¥ (¥ <AL

T a5 55 alaF 356 0 £ g3 Y adly 50

e e Sralidl .a.:..u—d.{ a8l e 3 395 il (3

Ded oo dmegh Shigal 095 orubs jai 5 50l slon o (¥

2,5 Baol B3 8g8 ol 5 b uBlo  slag jo ady; j0 &S jlase Ratid gl S slaazia o widonir caS s

g oy S g asld by 1 ol oob; D3 095 Jad (glasid o jsisa olS 10 el g g )85 S (T

| Sl grpie B yg (5.588T a7 2590 53 3 5 plaS

Ra** >Batt >8tt ¢ St s> Catt o Mgt v K¥>Na*>Li" ¢ ClI™>Br >1" ¢
ol NO? o9 4 3553y Ol 3T 50 (1593 e Brsb 311 €7 YA e (g (o (LS 33 25 b s 3 SyplaS
Tuss, 0

_ NOy < FAD < r* <« MoCo - Fdpeg (4

NO; ¢ Cytbs < MoCo « FAD < NADP™ (v

NOT <« MoCo < FAD ¢ ¢ <~ NADPH,H™ (v

NOy ¢ MoCo < Cyths < FAD <~ NADPH,H" (¢
8025 n el S5 42 9 dalgi By 23 Sl 51 SaplS S5 1 o jriey a2 e gl OO

togetigaighia (¥ Al 56 Pyd (8 I slesed O

Sl oo ol PH ol (oLl b S8 10 plals (sl polie jlSuplus & g jimo

Shers (P teadge (T 35F (Y b (3

$ogd g0 plat 4l o p1aS )3 g2 ygunsdhann 51550 ASly Jidg S Fruwgut )

IL o590 509 5m 500 4 THL 503 528529855 (Y T 500 5085018 05 2 11T 5300 5ed 00001 O

X sidsmgian « IX Oiprbomsan (F IX o35m 8501859 20 L 300 b 19005005 (F

............. R VACS TR L PR [ PR Y PRI E— a3 buwgi 559 widd (gl 15813 ;0 RUBP (59,5 Oy couuti sty
ole ol

Syl Sy, (F OYLST JF = 5T 2SSl — S, (F DY — Sy, O

ot SaplaS o € S g BB o250 (s gy

cytbs/f,PsIl (f Psl,eytbs/T (v Selemgmanls gCYtbP /T (Y PsII,Psl (A
J LR R pJ_jiT hws:l' ............. Jgﬁ}a Ls-l G resnvnasncrns J,ﬂ}o G_i) J‘ aF ol otbw Jé JLH.Ui JJU 4 Js.br.n Sud ot il )JULUJ
Sydtg0 435Lo Jolus oo

gt i 59,5 g (Sland = F = 59289, 3Tl ADP 0

Sandlyg IS ‘)Lw-' 3955 3 sl oy # f 55535 155415 — UDP (¥

Vg fS s 355 300 «Mind — F — 35898 land =V — S5 Y

gt i3l Sliad 59,5 gos silind — & = 55359,3 1355l — UDP (F

s (g mnigid (335353 (Sl 2 00335 jln 2 DS 3 S plaS

(DNP) by maices (F (o5 Jotag, 15 62) DCMU (v SStL(r ot Q4

§5 305 50 i 3900 Jobu 31 b 47 50 ol 5 & Ol punnlS 5 LY 9IS sl gis 08 (i (b 0

£33 S EpSye (B Codig S~ 505 (F ps3 STnm Sl ST (6050 — Sndlyy 50

yai> £l 5,0 W WWWINULIT- -YIAADDAY e yaids pale ducsse
o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002

-rd

-vs

-ry

-ty



P P

N2 Leie WWW. nul . 1r-02188915840 P Gigls b

Ty ool 25955 0} 53 52 & o (39,58 JUBSSH (614557 pommn plonil lie 55 5 (03T 555 150 5
NADPH

Dgiiz0 o5 Joho 10 TATGPF e 097 il 5205 ()

' -03—5@0[1;‘;}91—’;0;12:% Somd 97 Coh 2l (¥
wwsi—g S g 35 Jolw 50 iigi&l g Oy Soed i (¥
s e BT NI

Vo] gramio o 83l y0 o ylis plus

Syisn Gl ppas S o el PH 22l8 ()

Sgdige SESY jrasd Sy Ll PH (lS (¥

5gn ol g Jolye 5 SUSY janS 5 adef oo 59 (i o3 (F

WS (o B pan by (6 b Gig e SESY e (F

S35, 05 S s Lo 3T 51 1S (5508 il 0 (a5 9053807 — (S 33 )3 s

S Slind — &~ 5gdqm, (¥ NealT

ki s =7 ¥ 5425955 (F SBlid ¥ g Y Sofgnemgan (¥

13 OIS g0 JARwe (3979 53 U pKlonS dodd ol (395831 JUR e o

BCy pasS gl uSLas (¥ 3958083 oS ges oS g5 g2 (¥ 38,000 NADH ¢
' . : 98,10 g 35S rrutamst TSl Iayge 90 5 Sapla o pf
Oy g (F okl (¢ ST (Y Sl 15 o] (3

Soidadi o J5 & »5 olol 31 Syplas’ (K550 0350 30 R s FR R (5595 slogidls (Al 05900 50

gl g 39, oS (F aids ol ol T (Y ol 59, oo (¥ oGS 395 ok5 (3

ol 25 oBLF wdy SlrealsS pulid jl Syplaf S g0 paild Jlo pLALS 10§y Jalus 45 g ol g Bhasly SlB3US 09y
| WS g0 Sy | Lo 3 ot o3

L tpoe gt (F . los ot (F PR RN 4 b oyeaST Q4

S| Cantyd 325 9ylg0 31 Suplas’ ABA lawgi iy oy dium L bLliyl e

Sydige Jobw J logesl 9,5 o cs_;}:'ﬁ S JUIS a3l carga ugiows ol 8 (Y

Sgd o Jobos 3 oyl 29,5 cerge glawdly (slié 19355 oy s3ka Sl (F

95 o Joho ety 95 wrge (olawdly Slad (198 oy s3loJlad (¥

gl o (slondly SLEE (yg7g s veny i Jladyd carge uigiow podS SR8 (¥

$00 )% o0 ilo ((giljoni3) oy et (S34ilser Blo 5 g o 315 Slaisgeyse i SeplaS

e g (F S b st (F CreanS? (Y ot (4
Sai gl goulS A 3 loaialys I KaplsS 30 AL wly GlrodliS pulils oigae & el gy
o i g 1, (F oy ( Sy (¥ ok 4557 @edits (¥ Cupiz (e
' Sl W yg0 390 31 SaplsS Joms g ofliaisf 051050 JougSoms
I cyainS 9o (T Lo oyad a3 (F oSt (¥ Ot (4
| Samdgo Lai 1y (CAYL ) i pit3 Fmnget gramme oty Loy 35 5l Soplas
G’Al — GAZ{) «— GA19 «— GA53 € GA12 (Y GAI L GA53 «— GAZO «— GA.;g <« GA}z 4!
GA] <« GAlg — GAZO “— GA53 <« GAIQ ( .GAE & GAIZ <« GA53 “~ GA19 «— GAZQ {x
039 gaane LS (61y ST oS gimms 51 gaawlio 2o ilgi (oo 5480508 5 g 23 Gl 37 3 Suplas
tRNA (v rRNA (4
(NTPs) lactind g ;515 s (F UTP) ol (557 cnou st (¥
TS g0 SIS 8 g s gu o5l oL o g 3 Seples
R a3y 5L O o33 Jedeso (¥ sk
Syl sl oyg W WWW.INULIT= -YVAARIOAF: e aids pale duwge

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002

-FA

_ao

-

-&Y

-o/

it



s Ango VWWW. MUl . 1T - 0218891584%,9t2635:y.}@

Sl pla 0ily o (b oo gale & 198 Slewdly 511, Lo J5¥g0 45 (sledsl g5

Na®  Jlic o (F (G Ggamd LS (Y Jied Juass (¥ 00t g izl (4
a0 510,157 350 51 Giasks plaS' L o) ot alB Jof (shno

QRS (¢ P ST _ To

2900, 08 & yaadi 4z el JoRulyd (LY pors pul3dl

Gl Gl S eS8 gt g2 Gl (T SMapd e Salid (Y & xyo JL2d pals 8
Camd g0 a3l 1y B IS Jole plas

(ol e (F SIgrsinean (¥ ol o (V. Les j2als ()

il p1aT 55 o JLAD 0SS puand ol Jalge

Sl o @ B GuilS 3 (Y 3 03 gy Ao Cangliie (3

S 8 (52, 55L rals (F O8> 42395y 1 Slanlly gl (¥

Sl g SlSusl dopanlo (HLAEI 30 (655 2alhn 3l oolisasl e ¥
ATP—ADP— s l8(f -~ CP-GIP-ATP (¢ S5 —GIP-CP (v 48—~ CP-ATP 8

Fuw] pandS’ oo ki puf cadig g plod lo gloazedle Sl 3o

OgaessdlS (F Oetgagells (¥ S Oy (¥ C odsss O
. EPSP sy
oty g by S slaJUIS (¥ S5 o Ty o sla JUIS (8
Da o (G ey8 s Sl Adon (T e o b des 5513 Al (Y
it il Jele plaS i Jole sLAZ ojlass 3 lgo JLict 5o
Led L (F S oz 5 ot ek (¥ b JsSho o555 O
Pl it s &t omas SLAE (6333 59d) alo po plas o
Ogeti Yo e alo ya (F Ogeti Fargy 4505 (¥ D9l Ygrs A5Lo (¥ el b Jeility O
$opdiigo sl 3 g 230 Tzl Cucl oS (gosgh S5 Jora g pU
i3 sules — ANP (f a5 — ADH ¢ 28— o, (¥ sdan— faailig 3T (4
Sgd o0 dadel (5 35 5 (330390 pIS By Lngyiogilagus
S — o, (¥ S Gd = Japi S Y S5 3 oS 9y (8 (e SV e = fedoendt (8
Cod 0 Pl 1) rdgeadt 7 15 35190 51 Suplas
OeiSargyel gn (¥ Oeliogilages b5 (¥ oy ghr Op B Gald (4
Ot 4y 55 105" Jo3ud )85 0390598 it
555 5o Sy (¥ P e AIELO
T3S g0 Jloglhy 31 on piaS oy y vl 33 51 Sapls
O a3ty (¥ D9ymagies (T Ty v oetsadd (3
05,10 e updl Jole o108 b Jodell gLAE 5T oumdiT sla3 ,LAS
Las o 8 Jlassd cu e (Y Lt Bybo 93 cyur  sogow HLE3 BNEAT (Y
L corle (F - Ld s (F
055 g0 S 5 [y ol ot 55 p0 pallions pof 3o o 5l 5 plas
oSt Lad  gals (F 9% Chee LiebE (T HY jlas sl (v Coy jLib zabssl (4
Towd oo Gl idt ]y cugls god oS 5 0\' Sblazr Jale plas
SIS b go ials (F O gles als’ (F oo o Coy jJlad uals (¥ pH a5 ()
gl g0 wior 3U Jol yabo @ Slgo pluS wllr glags i 5o
el — 3515 (F tineh (bt — 35518 (¥ ool = SIS (ki — aigal (slaoead O
L cant b d d-:\-_l.jf f{n.ul Qé; )1)-)1 ‘_,uS.léJ )98 30
56 2l G — Slpans Ll oladh (¥ o 435 85k S p a3 b ()
bl Ly — ailie J3ls JL23 pals (F 56 (6 oS Gt — Soilian Shast (¥
Sans g0 hel33l Ty (ad) pot Jloiot Ggy2 Jole plas
Y gy a3 (Y Omly Slpd L (4
S pga 30 og5 Sl ols (F baazsly ;i Cooglie alS (1
Cagdigo plonl ik p1a8 Gl 3T alows 4 1y Blugige 4 Bohaung S U3 )06
odas 023 (F 039, oz s fgl (¥ ol S 3 el O
oy o gl S e g ol Pl (S s 43S Jor
HY . d_mnz €y . ava.elan e —1de aulS SLal iy
g glb 0,50 W WWW.IMULIT- - Y AAL ) BAF-

-5¥

-$8

A

-YA

~AY

—-AY

~AY

e 3ds pale dusge

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002



yai> £l 5,0 W WWW.ITIULIT- - ¥VAAR) DAY

¥ ambao

WA UL Lr-0218801584Q &7

AR o — o o g

- Syl 518 ooyl plaS )0 ol a1 el uas yws p9d L0 9 Jyf Auds 1RG99 (ke plur
(5 oads — by glis (¥ 5D 5 Sy Faile sladius = (595 enic (8

BlS g ol (Sa3le dm — aly glas (F 9D (975 dhmetr — (3595 aie (¥
it 6y 35 pIAT yogs 39 30| dunds 31 dintio (o9 55

(Jlzrms 57295 somed 565 3 5355 (258 50 @58 (52 B9y = Jlndlye o8 a2e (8

(P50 G5edad smn) (§5lm0 dht = b (Fld o (¥

(5583 555) gV diiamd — (glahtis aZuwn (¥

(JlogmiglsSiais) Sive O 5 gl (Seton (sladins (§

taielas sloueld clocaic Jwl s Sdoc

@l S o Joss (¥ S Sl peiteme Soo% (3

S SIS o g 3faiol, CF ot Cybachty gl (¥

ol oo (5155 Silpol )y obas] 0,50 50 43435 plas

Wl 3 (ISl g5 g2l iy (oS 4ty 5 (0l s sy 05 ()

w5l n Slodis oy (Slagygt el (ghosde o slogsss ST (Y

o 3 S (g St eole 50 (lovis pw sloig)98 (0925850 ) Sl e (F

e oalygd (losie oy 3 s SLB09398 2 rremdligy g (§

Sl o (i plaS )5 (sl oadgl (21059 9 ) (S5 G950 s 50

ol sgdy 1S cargo T Koy 3 9410,18 3o 133 4ol plaS 3 (BLZ) S Jo (o0 (S1009598 210 (2 it
S Sk My — e (S (s den 2 ()

o % (5393 (o SIS (oad S — (o ey B (Y

o TN slapls Jloji— adgl (25, j28 (¥

ot Ml degi )0 tmagmeale (L — 4yl (25 = 23 (F

Sl plas £lo 50 5 Lid) slaygyg B

S O Pl 5,20 ()

£156 (g S5 00le iy LS 50 (Lgypig,2al) dawly sl Sy (F

o SO0 sl (F

s (53> W08 Sl (F

Cwxe Gyaidg pals dunuge

o aslle lyp W mass ol a8yl SIS (gel (Solel 3jal (sl 093 02538
S92 Slggafl W WWojlodig S5 (65 ¢t i pmndy Glane SV RT 2 (535 3002

—-Af

-AY

—-AA

-Al

—%



WWW. mui . 1 r-02188915840

1387Ulw Qiawgasl duisy] (sewlivis 1S Uso il adst auls]

86/12/14- 9.4 ussal Giusminw GlojLw

BOOD)

DOO®
D@DOD
DOB®D
DOBD
DDBD
OBOD
OCOD®
@OD®
SDDD,

N OOD®
r LSOO
N OT@D

o @OO®
¥ OOOD®
S OODO®

- OBOD

BY )l
OOD®|

N DD@D|

TODOM
TBOOD
TDDODD
POBDD
F®OO®
VOD@®D
ADBD®
NOOOD
(VOoe®)|

W

AOoe® )

WOOOOS
0 DT E
‘oY @D
0¥ @ (D@
106 (D @ G
108 DD D
10 DO BD
D@D
104 D@ B ()
Vv OO@E

1(“

YD
LY@ OO
YOO @
CrO@OE®
Y- a{DRND®
T-FOO@
YL@ D
TACLE DY
Y-AE@MEH®
- @DEMD

e DOO®

WSRO
WOSOO
@O DO
W OHOOH@
W@OOH®

YoM D@ EE®

IMBDO®
" ODO®®|

(rOOB®D)
T ®DDD

ML AGIGIGIE
Y rOOES |
rTYTO@O®|
FAaMmMDE |
rTPOOIE@)
TYY@OO®|
VAEOOE®

ocoO®®)
DEOD

LOOB|

ROOC®
QSBO®
OB;OG®
TEO®
®OOD
DOB®®;

®ODD)]

OGO
TOOO®
FTOOO®
HBROOD®

HOOBO®

ool

FOOOO|

olor-tel
NOOO®|
V- O®OO

4

MOBOD
NTOO®D
NOBO®
NOOD®
HEDDDD
W EBDHDD
WODBDD
WADDB®
WAR@ESS®
" BODD]

VIDO@EOO
Wwrooem
RO
We@OO®
wWOHDOS
WYWWORO®
VVAOOO®
WAOOS@®RD
WSO

M OO O
WYOBD® |

"WOSBO®|

"M@Oem
"WOHDOE®
WO OD
WaOO®

HOODO
Y OB 0

TWOHOIOE |

MODOOS|
YV DDO® |

T @O®®
T OBDE
Y D DO ®
1 DOME
VADBED
55 DO D W

PAROBD
HSOO®

TYBDDD|

N DOOD |
WOOOD| -
NOOO®|
N OOO® |-
"EFOOE®|
rTOOO® |
TMDOOD|
NMODOD]
V- OOO®|

CoO®
8OO

QORI D]

OOBD
DBOD
BOOD
OODO®|
POO®
COBD)

vwDOP®®
M @EROOD
Ww@amoo

NO@O®
| A D@D

VWSOOD

VI D@O®
YwoOOoO®O!
YTOOO®R}

NOBD®)
reco®

aaoe®®
wWTO@E®
wWwHmOHOEE
wrO@e®
WWOO@® |
WSO Oo®
wWwooO®E®
WADEO@®
NOooOSo

wWwoOOed®
wrO®E®
wrEOO®
W@ ®
waDOO®
WwWraE®O®
Www@E®
WA DO ®
WAHIDO®

"W OOBO |

MOOO®

MOO@®
wWwOOH@E®
M@EO®
MO@O®
WOO@ED
WwOREDO

MBODD)
MODD S
L ODe®|

e ®®
WrOEO R
WVIOBEO®
WOBO®
e DD @D
WRODD
WVADD O @®
WMDDD®
" D@D

Mmoo
MOD®®|

T OOOD
Y DOOE!.
WO E
o DO®OE !
YW OOBEO| |
vYWwOOEB®|
IO IGIGIGIE
Yyg @@@@ "
T OQO®):

DBOD)
DOOB|
- D®DD|

EOO®
WOO®
HO@O
I OOOC®
oO®dD
OO
- BOOO,

.

MMOBOO
A O®OD

A ORO®
MOOHOO
NWOOBRD
MBDOOE
MOO@BD

noooe||

MOOES!

mOOO®
tol Tala)
wOEEO®
latorlsel: “Tea)
wWOOID®
WwWEReOO®
ey OEHEAD
wAD@Eo®
iietaslaalca] ]
O eO®

WODES®
WO OO
wWwEOOO
WwWeD@O @
WeO@O®
WwWeODOHho®
W@l OEO®
WO ee
WOOO®

oLy o)

mMEOE®
AL ©T i)
OO0
e DO®O®

WwEBOOO
AR O®
mMEeEdo®

OGO

(moo®®!

WOOe®
Ww@OE®®
HWODOD
WOBDO
W EBOO®
wWw®LOO®
wAOEO®
WOOO S
OO

i OO@E®
M OOOE®|
wrOOO®
e OOD®
atIalGlGIGINT
rer (DOE@®
Y OOEOE®
wADOO®!}
i OOO®

@000}

“‘@@@QJ

OB

' QOB @
TOBOD
FOOO®
tOBDD|
' BOOD
F O®D®
' BOD®
ADO@D
ol 16!
gotor 1G]

WBOO®
TO®OD
T ROOD
CTRODD
HODD®
v OODO
Y OBOD
B OBOD
“COOO®
- D@D

NBDOOD
WMOOO®
WrBDOD
WODO®
HBODD
HOOO®
IWOO®®
THOBDD
HMODSD
(R OB

woooe
W OO @O
wWrHSEE®
WIOBRO®
WSO ®
WEROO®
W@ OOO®
WO O®S®
VAOOS®

RO

MOOO®
HOOO®
HrO@DOD
MOOBD
D@ DD
OO
@OOD
TAWOORE
HMODO®D
1 OO®D)

WMHOE®
W@ IO
WO ®
WOOO®
O ®O®
HwOSROE
BWEOO®
A EOEE®
"OHOE®

W OO

Jal y2is b B 3 e |

PR N WE S

OO

COOO®
Glalolo o)
POEO®
OGO
DODO®
OE@EO®®|
OOCO®
EEE®®

T OO®®| |
" O@D®|

.( T
VIARDEUDD |

yai> £l 5,0 W WWWINULIT- -YIAADDAY e yaids pale ducsse
ol adlsa glﬁ_;%ﬂf a5 05| ol IS aejl (Solel Sjgel (sla o930 0aiS 158y
835 Sbogel W WolaSog S5 (668 < i) am cpandy Slane SYLI G 1 55 0 580



WWW. MUl

2085

.- C:;"' L,u:‘___..pﬁ

1 r-02188915840

\\

TEOO®

COOO@®
FOOO®
YOO®®

1 OOO®
;\@@@@

jx®®@®ﬁ
1 r@O®®,

FO@O@|

11 A AdO®!

M®®®7
M@@®®f
o DODO@®!
X @ODD® |
% DDBD |
oF DD |
N ODDG ]
A DBOD ]
M OBDOD]

5| EeTD)

VTOO®®
TODO®D]
TDODD!
ODDO
FTDORO®

AOOO®

]

3

]

!

" YODDD
]

M OOD®
]

f’®®@®k~®®®®=

WOO@O®
WD
Y DD E
W0 B D

oy @@)@Cﬂ

WA DDED
VP CD@CE}(D

o OO®®

WO ®]
\01\@@@@ -

-
< e |

«(-(-«(4-14

NOOO®)|
TDOO®]
Y DODD}
TOODD®]
C2DOOD] -
P OOO®!.
Y OODO|
ADDOOE
COO®E]
N O]

Iy (©143] -Tia])
VT OBO®

i“®®®®

1 DB OO
1V OO@®]
IVWOROCO®|
TN BOOD

@@@@'

i W @@@ 1 5 ODO@DO!
TV @OO®!

Y ODD@
FOBOD|
HODD®)
o @ODD!

L4 @@@@T

Y S lealc Tea ks

FAOO®)

NOBOOG!
g \\'o@@@@.

Ve CBDOD;

NADO®OD

(Mooeo)
\\T@@@@
WHOE®
WEDOOMm
\\é_@@@@
\\9@@@@
\\VCD@@CD

Y1k G’j@@@

“ﬂ@@@@
YFY @(j}@@

VA D@DE

AFA @@@@
V e GO®E®
Y- CDCD@@

:rn\ @@@

VY DEED .'
\FY DO

‘FF C‘D@@@ .'
Py @@@@

TWDHED®
"WOROCE®

W OOE®®
YW OOO®
Yy CD@@@
Y\A(D@@@
YMOOO®

RN @(DCE}CB

Y OO@®®
INOSO®

IMv@eooe

TYTOOOE;
Y @O ®]
J OO@GD|
ER4j o@D

BRE @@@@ .

r

ﬂ@@@@?
" OOO®]
" OOB®D]|

OO

WOOO@!

Y oo@om

YOO
NBDDD ]
" OOB®

 O®OD)| -,

MOOO®
WYTOO®E
\OOO®
WIDOE®
WeDOO®
WEDODE
WD ®O®
VADOO®
WADOO®

WYOHOO®

WrOH@®E®
vy @@@@

IIW\ @@@@ r
WY DDO® |

WE alclalal
WO DTt

WADOE®E® .-
WL ODOEOSH

YA CJ@@)@:

\'Yi (:D@Cf_}@
M DDOBH®
TrOEE®|
" OOE®
o @LODO®:
" OOED :
WDOOOY
YA DD D]
TT‘@@@@&
" O@O®}

2

T OOO®;

3

'_ v @GD(B@ :

Ve CDCTJ@@ -

ITeoO®
(TTOO@®D
j"ToO®O®

P RBO®
ITY@OOO

I"OO®d®
f\f' @@@@

(o1 ¢ G)(D@@ {

YO@OO®|

e OO @

MOBOD®|

AN DODD® ]
MEBODE®
MNMIBOO®
MEBOO®
MO

AY @@@@ 3
M ODBD|
M DODD |
YOOO®

"'w\ @@@@ {

WrOE®®
W OHOO®
WrQOQO®
W BO@®®
WEOA@EE

WOGO®D|

WADODE®
WeDEOE®
SAN CD@@CD

e @@@@
WDHDOD

WODO®
WeDDDD
W OOO®
WROOD

WrMES !

VA D ®E® |
WQOOOD]
Sk (DCD@.

wEOOO®
OO D
WA OO®E®
MOODO B

v OO D]
T OOO® !
ey @@@@ i
DO
¥rH @@@@ :

1‘

S 0000

rﬂ@@@@
Y O®O®

P OOCE®
1Y O®O®
1Y O@O®
Y@®OMOD
ERA] ;OO

1 OOO®|
1" OO

{n®®®®T
Y OOO®]

wYoOsOm®

Y OOO®!)

WOOO®

YoOO®!

YOOO®

WOOO®I
VWOOOO®|

VB @@@@
WOOoO®
W OOO®®
WEODOO®
W OOOE®
HEOO®®
WWOOE®
M OOO®
Makericelcaldal

WrO@OEm
WO ®o®

WHOE®
W OOE®
BWOOO®

WNEOEO®

W“®®®®7

AR 3+ CDCE)@@ ’

WA D®®]

M OBDOD]
WY EOO® L
WOHOCO®E
T OOO@®
QOO
YOOGS ET
MO IGIIGTH
WADDOO®]
THOOOOL.

L OOBO) 2000/ DD BODD) o SBOS]

|
I
[

g gl oy50 W WWW.INULIT- -V AADDAF e e PBJ:;,T.JF
253 oo on

Ls}l d.pjl;f - |§F‘J u..a....:-‘:'r.? J]).Sllﬂ. .IL:J}] L‘F"’"L"":JJLS- E.JFJT u_fll].al u_....l‘:,}ﬂ Lg].hllbhg.“i & ;))5:,.1

LR Cilg - - | lsloar £ 555

S5 Slaggell W W ladiyg S 68« St Jlam ey e 5V 46 1 (555 0





