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Educational web page on the firefly project: http://ase.tufts.edu/biology/
firefly/.
B. A. Trimmer et al., Science, 2001, 292, 2486.
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L. Watson, Jacobson’s organ, Allen Lane, 1999.
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D. Stoltzenberg, Fritz Haber: Chemist, Nobel Laureate, German, Jew,
Chemical Heritage Foundation, 2005.

D. Charles, Master Mind: The Rise and fall of Fritz Haber, the Nobel
Laureate Who Launched the Age of Chemical Warfare, Ecco, 2005.

R. Hahn, Fritz Haber’s (1868-1934) Forschungen zur Gewinnung von Gold

aus Meerwasser, Master’s thesis, Technical University of Berlin, 1995.

Ve



J-Jm&;‘tdl gl

dugl| Sl ,.“__M 9 by gl
Jao =l dg g

(ol uilly il Esdsa 3lats Lk lo¥l e Baal) aolss Willas of sas asall U
3 Sl LLamly colialll ol JAN c¥ane plisy) Jie Zall c¥Sie J] ¢35 Lo say
(geluall paalill 31351, ou Gual 03 Ugall ola uds of Laaall 5,6) L3I o8I Lol
Jois LSy celliad o puiall s ¥ i0uslsl plal f0 sl 130 o Bam wmgs Ley g
oo Wil Skl 8 eliall pudhill ol «JIsaYl poas By e You eliall Auatil

) Leanll LAy Flastudl Jom Jlastl 5gh Losic 1351,

AL laas A Eanglgad) LEVAY Bilall Gu8 g saal IS Small Huiam
Flaitul Ge ol isalie § bl Loadiiuny duciall LAy Zadly (ol
slis] U olidling o2l ¢ Lusiudl) duedal) LAAN 23] (0 53 & by Lo
oo olitus slale e ;ha;ib (guindl elEly Ly gil) lilsaally cae5all 4—@
A Bl Lodiglh ai?‘yb (geluall mdlill dawlss olaloaidly o Lusiu)

@ ¢

NS o e e Loy Zusn ) Jsull pliae o Lagdy wlesaoll sda 355

Jaes o oLoUT a3 L ofplunl) afs a8 Zuliadly cnally alall o podas puds Lo

e gt B AN G5 G (Limsall) JE3 s ale e agaly 3 S5TJLI
($58 o Jany Ll



sLally alall 3 oLl

&wlah@&wglwloiéﬁm&@sﬂlwlﬁﬁ

Bl Lganill Fia casnl 088 Lgie cnandl Tan of Jud Jalls Basmge IS

Liloll el o8 e 2Ly VA8 Gulawil § (Wwwhfea.gov.uk) Lo pleg
o> Lol Lgalge oaatiy (Galul) el-'d‘ S ale

Lgale C31aly eliall pudlill elobe and 5 o

Lee 31l & il Bl Slad st 5 o

Ly 2L p3a5 palas o
Ol gy wondilly LegSall pllial G Latul 1559 Lol Gusles L3ls dia e 5e
el el Bl ol 05 Lgals VAN ale s gull (o LI s S5 a8 8301 sda
Aawlan ) Suual) Lan sl gandl L3NNI LLAGN oo oS Glad Lol

Thas oo il ol 378 § L3S A aley 4 mll Dysndll Laa )
Jl BLAL Logd 50 osfils slnel oo ujsﬁ Lua oo Byl (Jssdal &,Lw
dlom Lgiasd &obasy hads Gsmae osibise Ley Jasy daesSs dalas LeisS
Anliall IS Jals Gala] 1550 gl §50] palae guslay -l 4ia Sisle
Luals @ of cole LK juey osslal 330wl — (oo &, Lagll c:\_&&i‘; )
L3 o Loaay elay (VY ale au, Sag Lelas] Se — s8]
sulas Guss, C8G6 el gy LSV gia) ;,}mlj Araliall aslall § ddliy a3
Yeo¥ Simg Yoo ale e sliall ulae A, § 5ol

Slsial Jlae Jo Egll sin anls 3 LAY calaall o< ganl &

8 A & bl Lgsliael fe dya;ﬂmt sEBL plowdl a3 oo dusll) 2Lla)
Bl Allise plo pm deliies feyl slaf Luila Je 2l Lgslisl sl 363
leall sia 3 835500 Lias Luwsia L syay pae (e pioll ge 3,5 Ladigll
delyy b U uall Ganaanll o 2y onia slaml o Bag)l ceSa fouladll e
(W[EN DS Lallall e @un Jalall o1 s SIS 13) Y] e = gounn e eliacdl
LA L3 of — daaally alas csla J) — Lol platal 13)5 . 8315,11 uabmw
ooSall g Jundl el S caiadis slis § uelud 8 gl Joadl (o i
o2 AN SIS 13] aall Gandaall aladtuly @ﬁmw,:jigw cund;y ell oy

\\Al


www.hfea.gov.uk

oo 9T deslly L) alilsally ola sl

wandl Jalall gad 05Ss of 3l el 3 pansll Gadall dalae 9o ks 4ie
' A0 AL Do) el L5

Zml Sy Jola psuall Jalall Al pawd of dagll cuns; dis e 2y
piar ol Lo 5a) uall peudadl) dauly Gawid Lllae dausl o3 4 3aid
ont Bl G (5unill sl 3 Dubead) shal e elld e ad e AL
3 B3 Slal @ (a1 ol Lasd ¢ padila (3 ABLal sl ia Je Tigll il
1 el o ol (s BT 0l (35 o2e sl sl Lol sy o
o sandl sshsll o Lol s 4y i Tl Aol (63 388 250 &
oarall Yals 555

LeSal) cueSa Losic (Y - euwwwwumgwu\muﬁt
sia edls Able xis ¢ Gall ollss ¥ B aleg bl ypundl s ol Llall
Al by LAl 1igs BLETLY) LaSas bl Yoo ¥ Ll oSl daslsl
ey AT 556 sha) G gl oo LBl ok Ldaal shha] Dsa abls
(gisd oulal o Uaas olall sda olay 130 3a31 3l Jals o Dal als
el [ Sall Caliatll [lial) way

s0n3 e Lol Ugtane Lgsls Lol lal o G139 3 Bgll S50 SN2 0
B Y i (9 i Bl ALl § At Dued LA 50 o) el 0
Gas ol @ el LK ) a3 J o) Buas dueda LA Lk pl8Y paudl s
4_<.m|g@ﬂdtmmwmbw_,bdﬁ\amkgwumwﬁax
589 850] o oL Caliss sgal Yoo ¥ i @ il pand 5 sual Ll Buasll
Jod Laaill Flusials | sqll

LAY ol Jo DY 31% L il Lgndll Faa M,g o panin

Flagl &l ;,T Spay dnady 5 IS Lgumind =S 18 gt Sy bs_m mﬁjym
ol dubud Jo caan l(_;_dl\% ple AU a2l ¢ |Lmnumum‘r“
ol 533l a5 Llls Ligll Logalss I oNSall ahiae 2353 SISk oSy
50 Ll pual) 3N Banlpd Byules Hi) (se SALT Y8 Sl 3 Hagl
B Juw e el o350 3 by caval 13 ool s s pan o
Jilall dalay o eliielly geluall muakill Sl ol il sastal ball eyl

'\\\

A\N\A%



sLally alall 3 oLl

LagSall ) GsEL Lgianlie Bagll 2385 o pasll oy Aubandl slyal Jis o )
Lo €Y+ 00 3 53Las Sluda aiad oF Jaial) o 4l san oS5 plall 1an Zolgis
oLl Gall 3l iag ssim 03305 e adlsll JiS csll Ghns ey 35 ] s
SLoiil 15:Slss (S gl 5o e ad 8ol e ) o 05Sims esl el 2SI
A all odgd Jla o & Clie Gy DYl olaly Lguadll Jlos § @aa3 3l
Ll & gund I s Spmy o s 5 phall) Za sl Lim sl AL &y g

e 3al — Tg3se SLLA a3l Lgie Ggsall — DYl aley

(v--¢)

oy glaill Ssaa

i Aalh, 848 JVE e 3 Dea¥l pleg T pll Ly gunil) Bia (o Laall )
ST cn Dy ASugl Bule] 5 Buadadll (25435 o g oisl) ulal nl
VIR BEWE RO E BN E TP N PEE IR E R
i G Lally Lowilll ekl Fgl § Lin (a3l ey J) &5 lin o
el Bl ol EaY olasl oL Ba¥ ey L0l Lgundll B cuaSa (Y- -V
Ao S s Ly plaadl (S el rbil Uall ell3 3 Loy dibiae c¥sla oo
Blasl ey somn e amsy o 48] Disgl 2B LA 3g) 1anb 85 ol ds
el Sukas Ziilge do SLAN 1a shais ol dia pay € g idhsiall cragil
el olay Gl aSa3 o GARA e oIS Bl oda Sias plowll cndsisl]
YooV adss § Budase

Ldls) wlel 48

www.hfea.gov.uk.

\VA


www.hfea.gov.uk

e &EI Juadll

Bae gl sulliy, sSl) GRaas alals Bre U LS &5 Yoo f ale G ol &
reall E83a3 il (el sl olSs Llilay Gul3ble Jiasls @ sleladl ae olelaial
Wi G Gl Suan oS 3 JOI JUEL Luady ] i pesSin Sund a5

sl Alaa 3 sl ol say gl o3 w3l

i B e Do) 133518531 (o agilis) Lilk 3 JULYI Lualss Bule ol
SRR oL allall 3 oK ssiol Gleahily Lilawdl olgall ous )
oo ST L el damg (oLl 285 JAnT agiile pubind ¥ Gae — Gipa —
I8 Y ale 3y ple S Dnosiall 1335131 (sgue o (sisas Jibs (sale iuas
Jus Jllys o0 TR, an ) oSa JolSIL a2 1 (181 ¢y g0 I (sl
e 3 g JolSIL 3ok a1 sl i cgll & Al alladl Jso paen J)
sl ol
L Busasll 8l Gady LS cilatiuwl sl fpadall lae Je
Jors g b asgall 13a oo s3aSs Dysaad) Lmglyi€all & KU Ll
e o il 15351851 Al oy 25 & Blile sl 55 Suzh (sSinensd
3 a5 i)l SLianll eslSy edp il Jgall Ja symen il 5028 duay
&5 ol B Bl b e Busasll 83hell sdall LI ol Sl )
3l 135ans Bsd Gpuans a3 cumy ol 5leall U] Lgapatd 3,k olay]



sLally alall 3 oLl

sseh Uls @ L Lelin 1iggae Jis o aubiad 8ol aluwal ugay e
1 el i)

Egaall 3X1ye (e sae e aoals s iy S sbasSI alle e 5laally
5 G L) GLiLg! Aayall alsuall & Bugmnstl LS G Eransoll &y gunl Lm gl 33l
pan WAL las 3008 Gaod 550 «(Rasendl LimslsiSally £31550 Lusigh 3550
Slisnus Blgs pay poly Gl o 4A] pliay duay wdaill AL ol Sl
S5 st dume o o Lpians ol Sall 213 Lol (i peall o300
Sl Sl oo il Je OIS e gos Asllall Lelill Dlaial) o3ia L]
2l U paall el 31 lsandly (SI3ST B, el Sl Sy s
o9l 138 ol Gl sg3adl s L3l Olisd s of gl a8y (Jlad)

Al colailly Lald) olylan) peand BT 2 Call iy ) s
J) Uy GIES adhy a8 sl - JRY Je (goladll 2 LAl 3oL Guiiy Laglal ol
Bolghs deon Gaale S Wb 235 Gisany sl Lysaall LimsleiSall oS
caladl laa

(v--)

Ol glaill Eaal
paalaill (ogiads CBge wouad 43, Lullall daall Laliie o s (¥ 0 0\ siadgd &
Lol 133513 olalil @ld] e sd @ S Lgad olad duaaial) 13350831 wus
Bodsl Sas aealadl Liass ) el c_uu dI i a6l dgialelay Ly
S dsull G Lk ¥ (Bl 25 e Lulal) ZSLU by o A5 T s
* o Lgad Do) s il ) pmaliy) Jadall
L) elsus ol 30 45,5k Filen AL digh 2k oYV i 3

Ay saadl sl 3Sal

A



8LS| oolsl )3

V. Verez-Bencomo et al. Science, 2004, 305, 522.
http:/ /www.myhero.com/myhero/hero.asp?hero=Hib_Vaccine_Tech_
2005.

AN


http://www.myhero.com/myhero/hero.asp?hero=Hib_Vaccine_Tech_2005
http://www.myhero.com/myhero/hero.asp?hero=Hib_Vaccine_Tech_2005




e bl Juadll

Sl il g Jll g godall

ols Jllls AT BT, codaall o suw oSy asiST Jlia JS pe Glie 3451 L Bule |
sy s A sliall aal lis e galall FLA 3 weims daFEl Juslie Chad e J3
LA e JUll (S 3yl e Ll Slsie

Aasl Unps gan S8 o SBLL S 15583 WS e Jgid) usadl a3 L
pousag Sl Jlie Sl e g3 Suill) «slyy e&*wwi-“*d@ Salls 4
ok 1341 Bl SEI (S e}wmﬂ oo Jas ((ALEIL sige 5SU
5o SRY «gls Jf :)“l” puls Byl csly pswses Il 3 anly i wsag
(S LA ) pail) aaty aslé Uls Gy Sl pasladl) 385 pe J il
fj;mﬁ ol e &Aatll @ bl ke Tuwy cnm 18823 50l ala3is Y1 505
oo Bgs Joad &Y o (Baey fouSall Esay — (58503 LS — bl Als i
Olowadl o ¥ Elaa g5 5583 ellay opn @ QiSRS Lyl oo gusgag Sl
i W sa Bps guiall woad Zabsl AT a€ynaY 158 bl sl alaadl
Lo ellas olsandl 1aa o1 & sl il o sialdl T celadl o lyie ans .Ul ald
wlie pymsessS i @ Loy dpuiall clagusessSI e zlosl dued oo Jiy Y

o5l Sl gugas S Lud ST HAT (Lislagugag S



Blally alall 3 oL

£osd acl o uali Ll ¥V &N Ge aaly 9o ssedll sU) Wl flsaa 5
fain 43083 a5 Vgl elluad) B gl sl s W el sill o slgaall L 3hel
de ailh 18 g G e Bay LT <1y J@\uumm@‘emum
Cragil) s aludials ol e il 4 pas il ng slsad) skl
LolS @ ) msu\ Laalall o yiadigya elilyd Gasd (s «,3l88 «alse B
3 zles¥l Yo Biae 8ysums Baliall ol alad 8 dall Liatall oloyawsas S
Slosusas S duad dlia o 15283K0 fgslall aludyl JY3 3K Bunly dlule
Lo Lls oy dalite (uS] ologuwses S dund po 2o o oS (ls) 2S5
uﬂsl 295 dxdy 293 Al Gob anl G uasny Alulall @ il Guidy xﬁ:
W (Bandl sl 53 de agls S Gub oo d) L 4l o) Laad usasll

ZW (oabis 93» Cpagmgag SI ae LGaLas (S )—'ﬂ‘ okl G asasl csﬂ‘ u‘
sl gzl Lo ol o8 st g3 o & okt oialdl ol ia skl &
aady 53l z o3l slay eday Lasd B (55391 1ol ciie tnm & cpuinl) 133

Ll @ Wilegugas S

Al of Las Wiwh Laa0 Llabul GLAL @ sW ol s 0\-VE Sa
Sloslas adls of aiass coludill 31 gt )l g oAl e 15S0s cladil a3 &y shaill
L disd ) puindl wasd ol Jie diae Lo olin 53k oo doga

VAL



sUI alig Jailly skl

RN

ddy pdy alalyy Law ady @3l a8l Glsaadl 138 G 8asasll dewll ola
pondll afiall augl 0B salall 3 U phane gal e ABLLl Lowdl sl ) Slike
Loy oluailly solall 3 Juadio gal e S55k3 18 Lusial) Slagugas Sl ok
Bl Loy Laliy sy sselall § Bagage 153 Y (I dashail) Lol § 1855 43 0583
oshall il 13g) LIEDY Ul go Slaila 03 elll W2 llgan o583 Lo

ol
(\* . g)

aaf

L+

sl ghacill
_.,,%:‘leLa.li.aﬁﬁs&c;ulqﬁjwlégﬁl@ﬁejgﬂed{lﬁjytjgi
Lo saify el was Ll i 3 lpshaill sual s el ¥ 1agly tJasl o
asll aladl 3 L1 lia

ddLs| oilsl,8

F. Grutzner et al., Natiire, 2004, 432, 913.

\Ao






e ualadl Jundll

09l e gos <\l

13 1y Lot L) SIS 3T dimy a8l (g 3ilaatdls Ll slgtiatll G G Sias]
Sty Ll O3 LG — sasigall w58 — puiall Gugsell a3l 3ikeddls dEall Bl
ouald (Jl has of (Sar S allall 3hlie Gans 3 8850 Bajill SlSslall J) kil
Ols s ud G816, ls S paall ol @ilall (g 3ibasil) J) Gl Sl 0T cusadl (e
Latie ZalSU Grall Sally e pund JBI JGG S Gay sl cagiuall dliabis syaa3 o3

o peenl] 1ag) L iy iS5 (00550 o oS oS

plaa¥l Wiy awls s Jo Lubilall ol5Nall Dlus Fusgs o 58ust iiul o))
sliall Eoanll Zasladl Caate § 3dai) gl polal a a3l Ll ;) Ziaaall | sqall
533 QIS Ol dom S Gulass o s pupsdnbys digelio 2ok s 8ust 3
of Jddy 4 uSa 1ol 3,080 @ia oT 2SI 0da Cils (e audll At (e
L33 Lo J3Y1 e 13 upsindys dio Blas] 0555 of 0 1358 oS s 0555
ol dl 8L ) dagall o sl 05350 uay Bolall sia e 8,150 @iyl
AR ailh Gl YUl (JuSa sasbe o sl Aolall sia Cilagl ares
3 S 6350 oaplanll skl B3I saall sl

Juadilly ssags Slall sda J3US slalall aubsiu uady (53 L3 s
il AT o aasll e ks 58 o aakius Jlg sl Julull aladsuly
Lsbe L e daned e Gile 08 T W ¥ (JolSIL agiaall



sLally alall 3 oLl

S 4 DL wie 3badll pyia ol ks ABLI laal Lasy 1]
Leale BULT 3l ANl (e @lulys @ Luas o Uakiy Suclue Bjlie Ll Laay
(AL S L els @l g 3ibaddh wsals ol
ook s> oleslas sssill alall osill Ganall 238 (JBU Juw Je
Lgaually Lune olin 53hd Jymy dudlll L ool Luwaddl J33 Gagin
Sy Pkl poiaat 540 ‘mT o Jaall 8l Sy Aeiess ) dstassy)
Slan Lad Bodas Limyy o olusyl g il slulul Gajls Gaje ojlel 3
(Slsall @yl ale) ASlaally (Al Lalal) blaiwil

alilall 8 o

ale & WL o el ZBuY) sda z5a0 (S ABL) Byad Al Tas Uges
L3 Lagiuall eloglall J) 1305w) — a5éady Gledsa e el ¥+ ¥
o Bliads g11) (pasedly puin O — bt I e opé g g 33badd] (e 83521
G Jals dl ud (sbedl) ollgas e JB, bl Jie La,ull & paull oLl
O81 s bl Jas g2l VATY ale J) oo 53l gualill ardills (&51,50) ale
Slessa 28 (Jllhy aginall Sl dusas 08 (Ll e YWousill s
sasisally couilaslas 5 ol a5l g 3ladl e NS Ll «sasglly puia fnanss
ceoSanils Gl

UolS §35ume iiliadll gsull Juuluitlly Jalaill a3l &3 Y- -0 ale &
i el agiall ae ol Lusgad D5liay rbadll asiad 746 Luads
Busasll LRI J) LIailly Susaad] LLEN Ao aess 30 AN o G301 elldy
GRS Lgia 70, YT ol ousia il 3aK) 553 paanll Budae (s ) selsd ono
IS & bl g 500 ) Gass Lhe V /) am die ey s3iladilly il o
Aaddall SRR e s Goyds 7Y, Gl Lae (08

osiabll plaiwl (3iladll (5550 paes Baels HlLle ¥, ) a3501 s s
o @ Bl ol pasall ae (Ll Cis J) Wi Leauds) Lsblse
tros Ui Jsis MBS Gl Y0, Jlsn Je Boll) sia gsia3 JUlly (o lusyl
Y a5 o AT Bacls e £ Jlss e tull asiall 3 aasd Liagee syl

VAA



Oooaddl Liagac sl

Jalail Moy (BasisalSsuil) JISEY Baiaall Zp,dll ol auly L) Slass)
a3 B sl guill JISAYI wiate 58 3 Gaale 1,11 o sia bl i<t (S )

Lihns 31 B sl Eibal) S LNIRY) o Lgiay Cigpm JYa] libee 0S5 o
G sha sae Wil dlli U sags 3] torkall ndle Jlas Je gPlbaddl 4o
phlin puls Jlaa] Ligme asill paanll o Jobl alalil cligially ey
plaiio e duad o asiaadl ials 555 .ot Bule) J) BLAYL cdia /z1ah
Busmse 76 8acls Gaale £0 U1 £+ Jlsm il e NS BT 3 Cia /2150
oo 7Y o lsEAY) e Tulial) pls) ALS llan] 8 sunys Al AnLull 3
LSl Lupall ) a5 ES 13 oS0 Gl @baddl p iadl Gl
Sl a7V Tty Gy ot ) U585 o elld oo Yy liSas cedblinlly

o1 Ssb) USU ST B 150 0da Ldladl asladl) daju 0583 o was Ja oSy
S Olseall Len (5557 ilsa @ G psiiall ple el Sl puallS (i s
wlasll Labie 8,9 nalls el gl ‘gsaj-‘ﬁﬂ‘ Zaobill wide i3 Gelbsll duus
el g

SIS Gl B8l oaBiadl ol Aal AN Sl 95,8l gusls et
ol NS e e e e LS Alas 5uss (ST s 33badil] el
NS 5] NS 530 gl ¢ 30 g g3l (ya JnBE 75,10 aludianlis £ gual
/ ke sal e Ailde Eali etk o3

coliall o s sae e aaiad Halall o sa G slitull g piall ol
(351550 ple @ Glae & gan ¥ & adl G psgio o & ol 50 LA laag
(458 Goall ) Cisatiy Gisan gl G250 cpll) E5,U30 o Sy £ 55 dad
Alea] A0 Ll SN gaan e IS ]

Loty 06 lgo hall (s SA38S Lass 3 Zeatl) atlaad ) deailly
degane o Spgdll Caall LS sualy ciiie 3 Lol 5580 of oSa clim
el 55 G (Ko L] 3] Sl Jolse pasls 2igradl Luasaiill Slsig ol oo
Slaall e waall blas @ JBlby (Jsusll ool gosill gaeadl d] o5l

ATAS



Blally alall 3 oL

ob) a3l g3ibeddl ol sasisally (Cuislaslas s ob) aSladl g3ibueddl N -Vo JSa
obedd) asis Sl G588 wa) Ly Gas Lol SlSSI O3l L (GeSaunls
Ly el LIl Jladl Sl g siilly (g osbaill fslall Jon dage Slaslae

S oA Lulae 0 oL @pgen JS6 AL Jolal 1an S & Sanly 8yiky (s3]
Baa3 A ol b 53 (JB Juw ge sslal aLudiy) 8550 ol (iall sail
) bl sl o 555 P53 (O ar gl Jole 3

oo daalyll ads daalgll SN Cds T dalil) ;,A*;,ﬁg;w Jig!
Gaalall 3 555 5l lloal 095 Gl efilsl Gy Lt Ll 540
Tibs) Juadill agdll sumsy AT diaws LS 3l AW 1a U] B seadl
sl o Jia) AT ags e Biarn Lo sa niad) saill 3 aleST o giual
* s G 3

V4 -



Oooaddl Liagac sl

s3iball Ga dalan 'T@hdﬁ&iﬂob@ldldﬁ&c‘,ﬁdkﬂlbya
Pl poies Ja @ Gaodll ) Wlhas Gagess llpadl Ge snds
Lo o simlall 33 LS g 33liadilly bl oo B blos Lgmilie (S Gan VY2 O
Olisals eoibaidly sl o et e oSa Gaa Vo EY (o 83350 sauol degane
REHTP

ohalall aady Basdll wlyabll sl gy ol 3 de pull o sialdl sday Sy
Sgan dl @35 3 Lueldl) ol Jm*og Ossolis Balall @ H;g; PN
lis &gas ) gi.; Y el g el bl K il Gl Gaesdl § sl
.(Jjﬁ B e 05e OsusS 3 BN Sueldl) J) Al WL Jlall sa LS)
dI s Ll (o Aall oo alually S Bl Lselall el of & 3,540l Jass
- sraall el £ e 5,aal oAbl o cm @ anlall @ikl Jase

AL 2,385 15 il e cpesill MSI eill ST 5 el 5l
3 i 13 G diane dibie sl Gias cns & Zisball wlakll e ST (8,0l
SIS (S5 duSlall D) Gy Dure wlio pllal Jlo o anidall elamsyl o
Ll ahall e ahilany aall Leles e Blinlls Ypiiie EVON]

Gl pe BG4 5ol prinll go Lot 0o gl lia Gy
Toaiy J5 Eioliall pé bl o ¢ sl B85ST (g3laddly sl oro ol Al
Baliall & olabll gl B L1,3 HIS JElly @eball olalll S5l ZVA
- salall s Lgands oY IS5 Ly L

Syl cHNEANL Y Aiguall BLal ikl Gan celliul dis e
22 bl g o ol L3 duegiall Sl Je gy gl Gk
dl Lassas s 03) Lulull HEY aay 4wl Ssenll cellaiol il Zelall
3285 0 Dl 3 el 030 ) 5 Bland) (o Z5aY Al ye & gty il Lo
(A Eaanol NI LS 35 A gl pall 535 Jlie 3 LS 6850kl Jols

AR



sLally alall 3 oLl

o2,lsil o SIAaN Hlasadl Lol eatas L3l duel ) Lo siall &Ll i)
ol I e S0 ST SR iy &5 a3

EIEPITI PPVPNTIR QUTRPRWY

O Doe ¥ Giay lae LA 05 o3l psiin oo cand] 3l claglall &
s way L0l Byl ale gag ¥ (o,al lpn AN & ;T Bu,aIL Lilke
oleboadl css oL o SLYERY Y35 & osinldl Tay (o niull asianll 3,48
de 8railly Lo Llels o didin 3 lia sy oudinl Sladl aSys iyl
Sloall BsH aley Bam e Ganse ISI Sholl S Jo LI lasias Lglaas
Bam e ause JS sk gl L Bl J) Gagy pele pgie s

siaie ga58 738 e Aanw (o SIS waaad e Jadlls lagealdl sas S5
SENY 2_4:/;,7 LSLESEE i pay -(cpadl Lolal ol3) Bussulsull JISEY)
Sy §5,akll Lghls (ki Lauill L] Hlgisan L oo B Caiss ¥ oL, o
amg s riall pgiandl Aawly Ll oda Jio Ge LlaYl (Sas Y S5,akl o 5l
Lz e LS (g 3leddl psin Laulsy LT Ly

VA Jgual G ss Jadlls Gsia bl plsial il g3ibadll o gian Baclue
U5 ¥ ) el Gy o) Basisasail) JISE 8adail) Lusdll sl e
b () il e Bt ol 5550 5iladl Basls (S5 L, 3]) el
S5 B el ) Slasin oo A3l i of Jsalll

(v--e)

&)y ghoil) Esaa

(ebatl) asiin G 53 S Ly clsidie oialdl B Y-Vl ia
oladl 1 & s3las] al Lo Baalie iy gy asi Ul cslaslly olianll [5udayl
http://www.ncbi.nlm.nih.gov/genome/guide/chimp/ : ;¢ ASIY a8l Je
Ay dguadl eVl Baelias sl Gagiaal u%j*q_m;:‘.\ I\ |

VY


http://www.ncbi.nlm.nih.gov/genome/guide/chimp/

asoaall Uiesee syl
olas] Sl Sy e S1) J5,mLall plasy saiadl g3 Julutll dyaas
eladdl g e ) Tl Zeadd) (e i Ludl o («J5,uLl
L8LS) oils )3

The Chimpanzee Sequencing and Analysis Consortium, Nature 2005, 437,
69-87.
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