dpeds by gy
2004 6/ 24-23 el - ot




“‘I‘I: iNE JAmw W

\\\ll LT/ /27
S\

d..a.l.fv 0 9l CU 4
22004/6/24-23 L..J _pdal b



22006 J oY\ dntalt
2006/7038 : ¢ ' of)

0 gkaas B335 b o xSV 1 (3359 b Jlasat §1 olBl saan o

ISBN 9959-818-85—3 :&la,

Bouild Lokaidl W3 o¥l st 51 § 0 paally uSad ¥y Lpuoneal (15 0 1023 313930 Ba i gll =]y LS )

R

SR [ A

A gl it O 4 S e dglladl L%t § gealt A o shall g ddisiy dgy jll A 0t At
0218 .22.634604.0] Jaa (0218.21.48007/32 ATLa 0216.71.784466 wATla
0218.22.634600 | sy 5 0218.21.4800293 ,pas iy 0216.71.784965 | as 4
ot 4y pabadt] it 530313 . golaalt 3, gabadtf ) b 2682 . et iy st i 1120 .0
bicinfo3@btrclibya.com gy 4y www.wicskl.org gy p859 o b alecso@.email.ati.tn gy 550 o 5

www.btrlibya.com gg g% ad it



2

""‘ﬂ}."‘ﬂﬁ

2B s s pumil] (1 3 gl i aglall oo o] Byguedt il agle i)
alosind ol 35 o e lialls 2516 s Aulall 3lil) ¥loms pran 3 S 351 Lt 00950 0
el A A I 550l uatisel! Lgguing e ladl pres (2 3 kas S8y Azatl ol
JUR PRI PR Log aguulantly WY @Sl LgamSlis ye Sy o unlll ()30 Cimtia pa
csladl! juac 7olgg @llall da gl

Silislall wis smgtl g5l BMEY £ 1,0 Bans s alonaly lew lgan g Bugors Bias JSJs
ol &815s8 3ol — 3Lt jage ae Lglalals juam ity Bagumd) Wlanl! Jlawa 3 2BV 52
Jha ¥ Il ik Lgy spunda i gl dpunie o5 ol s $'s =50 35k shiadl 550
Agaladt wldefius dde 547559 daalal

e dbadl cols s glandas Cilga ﬂm‘ aod Gl e Aygunedt Bla al it Jagg
Glall o cilgs ydadd 5l 1ud cpdall oAl Cra a8 0t 2l 2 nbil atals Jol 55%,
s JalS U elgm g8 SIS ol Flainal Jaaadt Jolous (133 Ammadl Flasiil aa AN U3
i 3 Gulailly ! @laii ol yit3g 0353 puingy alaia¥l @is Lo cslimely damndl 84 e
o

Fladial ahey (sile uk el Godb s pamg pall U b ae @ il dudt cals uag
Pl ayod cnilsd Ol clle 3 Lugyed! Ul 4l ity 31 LS oLyl
mia;&}&}muﬁj.ajl Sobaiu ¥ sl e A yall ::LUW! oy s LaS g il
delail aladl all Gylely g il Fludua¥l alial cre oot oSS o anglall ol
ASH 80 Pl At iy Ao L] Al

Jradpdatt 2l oglad (3 Al slias st gl - et Flasad Ll
et G S I by 25k ol 3 1 o Y 548 — 60 el 5l guine sl g} gl
.&5.,_:_!.1 O gl | 43 yal

o pall Lguiad M5 (e Balally aglally o yall g palt Aelaill cooldl Gluadl 1is 3
sge il Luamy Lygunll wldill Gigomy 3856 aa ooladtl BLENy Lngderd! esbadady
Sadl g 5000 ¢ pelaall 481,08V Qe all Al Ay el & yaabendl Atla da SN
Les ) zomnadl Jso USlele clalginly ol oo 5U1 g Ol scnbiundl wlgid 300
el e lases gde 5o U 3 lall 5560 3 eabucd sy SLially u8tsalls LadaT il

'J



dms 3lyg) opa Beadll sla &é (:J.E’.t La L*J::ls.” V. u..:;.a:g_g g c,_ﬁ t}é}“ Cy939 dlazall
2l paladl iz b Al ) aitelly oo Ll cilings CunIt ity LaS L dainiie el 5
c3u8edt dyg yleii | :L]_'Iij ;L_jﬂ.:a;” aslayt! s S

2004/6/24-23 L) b — Slicsh oF 0 Q_';&.u-jm aedd s Lpkd) 55 08) 4






Sl dgid NS Y sl Yo dunolall § gal ]

SEMPSCY
& bownii & 1 e i

11 by gl Ol S g2 S dadST L ]
vyl gunia dames

12 a ghalt g AN g Ay 5l Ay ) Aot AdST 2
o gaad) Jalgud!

15 dbadl A1 8 ge A A0S 3
oSl daes

gl sl
iwadad! §1 59381

19 ke Log b L (Uil 8 gy - ]
Szl 315, e als

24 Ol 3 Wl pid g dadrt Sl el 2
bl 515

31 Sl BN dadi L3
e

36 (b ghall & g YAt il ghall de B aldsiaal LIS 4
OlgeS sl e (o alllse

43 B gdeed (e db b B DS gy CiiS (g il p ) § g 05

(R 25 L) Sl
*ﬁbu‘;:w- Al s



A et &g S ol aadl 6
u-'-"-*ﬁ"“ M'.}:‘E@

48 Sl & g geBe 5 1y Y o) e AN S - 7
cdazms Al iiie (G

57 S sl dadaie Al 5 g § drd! & gt plsan B8NS OLSY) -8
.@]U..l Be% e yaldllae

62 (A sk YL) ) 30 330 5 PV Awid) phisiand 2 9

o/ l}'\)}j\éuw\%ﬂ}@hﬁé—\ﬂﬂ-lo
.u_mu ..L___g.n.z”..x._t.c, A

70 i b i) g et Sl il 2 11

by pEa 4 )l

Sl bt
78 i ni? G §

2004/6/24-23 Guld b = At Taid SUS) o) & Geplad) 5208)



gl’ﬁégl Slol3



il g NS sl J g Zyolad 3 gadd 2k 1 ok

Auguedh | LAY Gognn 38 L A Sl Aol ol AolS

syt 3L S adds BB dadll 355 3 (S 3l e ool O S g e
Jotgad! 58l 3Ly ccbaglally 3550 Aalall Lipgl) Tl Ualll el g2V alauaa e
g0l Lunan agie asSonll ama 3Lau¥ly caglatly Lalals ap yall Zy pall Aakail) Cagaie agdad!
woliamdl Wil BNRY wadl Jgon Bpalall 59l 3 0 ynidl 32001y 345 ¥1g Al lall dga Sl
39aill 048 (3 oS LA (e (pa Uik 19365 O L paag o 301 o oy 53
S99 SURSE e sual) @al Gle 5 W BN 5 ugund) i@l Eigomy 38 5 ls ual
2 odadl il puglat e Jead Gl Ay pally duedsily ddladl Claladll pe Golatdly wllsg o Jaall
g gaoel | bdaldl S Jlxs
Sliadl 3 Sioeadl Jaall Gucluad 3ueld gy e Jue Rygend] @laimll Sigon 58 cLii] )
fo38 donly y pualaslly Lelially Gely3ih Jladl (b Gogas!l caliimnll Py 230550 Auuiglly
23 WMty Alal gandl e kg Ll Lol ndfin Sl BN Lalall g tm Lk
Algen yui Bl e 2E
Sl LS 3yl ola 3 L @S5k e HSal Ji5a @S,8a0 O W1 anaay ¥ o paianell 35Y)
Sl LS cagylall Gusd (o Laslan) Gleaal 3600 Tolae (it (2 pudanall &ioelll Ll 555-Y)
Aalal &l Boellly juglatily izl ulaott COSALg s dsgamed) clidiif) Cagony 3S s (nlaladl 59!
S Lggaie IO e Adlall LoD 550l Aunes Ll Saly (39udll slael (3 suslbial!
01 aghed) Jplell 5561/ 3 i aglal, 3L B 310 Tyl Aalailly s Sl aa
A s sl ey copaill dls pe L Jaalls Jaeosll dudslll jogldl JM5 ouga Ja u)S
il alh andily e il Lasas @S u-‘-‘“‘“ @Ssg le KA B3 53 5 pe S KAl LS alal
E;L)uaouLaJ'wj:.}UuLm).Ji(} Lgecis s it Jhaa! ol yusoii (gl Ilin IS 131 Canali
1 )Sas . gy3] dsale Jalxa 3 a0 O Mal B S o @S 801 8 jualend!
wis pidl jaumia demea L

11



Gl elgind 0 ¥ el Jga duolall 3 gal chid X1 aileds

‘ag.l_ing MLE.UIQ E.H_).'LIJ E._H)..IJ’ aolaill agls

1523 oo B8 0D

Akl sl ad bl ae D se U Ao Cagiin paiSonlt asen D0 55k

Fguoallnluianl S ol 538 U cpal i il jgemia dama 5Kl 5 5beu

ALy L gyl LBV yall ol s 6 pusnlins 3 il 691w S5 5L

crsbattgalail g 2o A LG il 2 ioe Ul s g puciall a Saalitie 3 Y 3lacs

il e liac B 3lacatty all lons]

87 v I PRSTRUPN BN L - X1 W

oS Jand! Ll

¢44‘Sdpjdﬂ‘mjj(ﬂs-¢ﬂr‘iM|

Ola el 3eM Crgaially e Mot slalalt Ll . ﬁsl}m.(,ut Ol hasan @S5 cam )l o Bl oty
@m15¢ﬁ)ﬂ@ﬁlwlﬁhﬁuiwﬁﬁdbjﬁﬂl .‘iLu.uyiL!JLMl;jL_uu‘_].a_?l ﬁs.gl&a_.\
M@E‘Jiﬁ@?lm@ﬁ&gﬂljw|g@l e Lalll 102 3 Gugill g Lo JSU e g0 aglally
il il LMY a3 o gt g Lo oMl BN AL

@S yguinantly funla¥l 5 2aLLY

lyes Lgtanl sl @l Ishaen asBims cae 5 yig B yall Uil Asudnilly 3305 Lt
A g g Logani 2018 Lyglenidt a8 B ey Ja Gt 3ty )2 Y o A3l (5 ol wgaaiant
o pasils sl e AL Al Lglam g o JLaS il

LY Bl yilacall e Lol 3 sy gl ke 5 iuslall @ualf s .Sl s il S e
Obo¥ das o LQJ:\_,J..-. Lo > 0. m)@t&wd&ui_uuwimﬁ LadS'L;uaM_x‘ﬁl el
ooV g |t dleanidal g5 o lead ¥l ausils

3abuadl Ll o ool et L

ooy dall) (o ol 030 iy e 0,365 Ly 3ugaced! Aalal) cilalassYy clel ,2a ) ol

i Halao celpumll daglacall uiys ¢ 3o Y Leg 9o Lo Gy Jumdll g Mty LLinal culif o



wtpadl g B LW ye ns g 3WLang e 33 gt 1Al S s LS Loy

xS sl Lol

(g Ralaill il gty cidolly FrastBg Aol cbigical) e Y1 1508 3 1205 5,38 35 O
aslall BT el pu cocial 4B aslally Ralails 2 ol A yall @STalnich el o s LAl
SLEMEY Ay yalt Bl @uuls B po Ao S o Lg5 510} Aclizg alall Lo ya35e (pe dumngi Bkl
T alnig e g} 3 piie Maon Hta g s JoW! pasngead il Lgebatind iz atl a1 g Lo g
asle B Y AL Ayl i L Rl Al D gl e pn el 33,5
cdall IS, Bkl g agkall b @MY s 33 Jo¥): (ya ppomas 39ill Al Coalal By Bmally 3Ll
SN Lgebaind agall 12 slie ey iad Lol Lagenspeliall Clas S W sadl il
Sy a0l U g )L L iatt i a5 LS 2006 - 2005 pniedilgloe dalass o yfoid pubsl 1oy
SLOSFESI PRI A ) (VT

akaly agladl LA Joon Lan o el 0id Aioell oia A5 se CaB o Aelaill 2942 O
I ye Jaliy (el gl e Aladil 3ue 3 Lgilimel M5 o oS 5Ly oy yoxilh ugd W1 5
Aralall Alai ABIS 3 aiuanly BN sl 5 petase I apuiall 3 Lgalaal ual 33000 390l ol0a
alaial c¥la sl 3 ale (S BV e Auale 305 die (3 5l paiea¥! b Lasas @Sec g dilanly
Cree i Lgiline g dly son Sl g punolasd yputaadl goloudlinlaliz ol oia Linionl duns 8 2z
wleat 33 0o ddlnd Logenls y3ha e ds yhat Lo s g glonig Line egaglad e jpaaall IS

Al S yguand Bl gend il

5 puatanl3de Loy Uik 3 20 Ll e Sl B9 A pmacn o oglilly s Lie Lain i i
s 3l Ay pall Bl S8 @uud Sl o lgll (pn )l sagn o Lags 319 et Sl Lo Alolyie
e sl Al (e dunand! el Ca il desnt eyl B Mas ) aglallsdalaily
A ol S g ralel) Litinghy Aua Dol Ayt Lizal 2 Bauid yullan g (yolais @ (e ol Lo
09550 133593 as 1393 sl e (sad il Lguudom g Balaiald alall a3l (e Lgiual lang dunand
Aanazedly 2l o @SLAN (yalaitl na Beal Lo il algidl 521 o]

.c{.:.:b;'s.ih'lj PES

Al ol o G el lgmlly oaWlg Buadl G i alall Bupualeal] B peind iy
asds sl algll Houll HLae wdac g HSEM fo 5o g e yaadill Hallon Liedig 3018 elaall 4y ) alenll
ala il cye o 5 U ol Jeliig i po sl ali La SS9 Lgmal s dungigdalail) Bubios oy B s
oty S alall Lgial g aglatlg aal it 2 sl il g Aion U S35 Cpa

daza Gyinn uiighl GHas aladi 0 ol g saglailly el alll Sdogll (2Sall JSEN IS KA

13 2004/6/24-23 ¢Ld b — Eld) Q_w-iu s dar Coaplad) 35008



('._ﬂ a.LuJLI Lg.ua Lg.u‘.?s” Lu_;lﬂd_uqllﬂiiﬂi_a.nﬂd.ta.u‘wi&.@aj MM‘M’ a_):r;.m-am.:t..l.::r_n.u Laﬂ

Ad el d e MM g0 A a oo
reidl Jgemnin sazma 158l ﬂ—*‘-wﬂ,:—uim&wﬁ'*—'w‘uﬁxdruﬂ‘ )SJ—LUWMU
iJ9gead! oy s llatl 4309 5gal qumaﬂmu_@ﬁmléu_w e Liaa yglas gl
Jeos¥1 3sbuadly (¢ pemlns B 5l glen Butseall Lgiaass Iy L3S 2o lae¥ ity g S
Al L Botiiag el bl ~ i s 335 e U Bgoms (ot Lige il lgabotat =yl oLl
M'ﬁwﬂﬁw@‘ﬂﬁwbﬂm}“&whwdﬂﬁ
518 59 4l Laon 5 @Sle aSeally cLaas 4l

osaaddt Jglgd sanSatf aln W

2004/6/24-23 gulid b = SU SV Tl SULDY ) dap (fldD 5,008 14



Gl dlgid AN aadl Uga Gnolall & gadl 2l 11 culods

dtledl dodlw¥! dgcatl dust o dolS

o N e 2 A

59l (3 (heS HLaL) 5

al,SH jgunall

e MYt Bseall Auaas Opel Cayadl sead sema ol e By i e WYL
oS3 agdall ailiiely diliod @ S el 1im I U5 ol Laranr @Saond O ey (2l Ll
PUT. IRy JUNPHIWEY NV Ulej dellalt Auadln¥l 35l Ainna coal val -l illy Guagall,
052 Y ezl fya b....su.u.J.Jj o sl g o all ol ] @gs ) Adld) AL iYW (ye
il clalaill /S8y waltt s 2859 5 il Beentt Jada W O (aiiasy dunesd! oka
o1 Joaee (3 Jlac o A Mt Gaedl dunas 4 asd La 1_11,_1_. 0 deada¥l eledailly
ddgull Slelaidl ae duc cilasbive LMW sge ! dinas coond ua) ALY Lo 39
Aalaill ol Jee c¥lwe caliea 3 dualedl 25k Jlee¥W 3 connlivy « (sSssl) o
dolailly aglatl 3505) juoay « (oSuuss¥ly 5uuSIN) '“-.-14-..'-‘-9}"3 A yell ilelaill an cosalis LS
relall Sl (3 Zuad¥l 350l Tunas Aesbise (Sun T B pay 2LEN g Es y300 2yl
ol aledll Jlma (3 ¢l aladl Jlantly 300 Lo pud g il gaitfg ool pa3ghl daldf 3 5Ll oy
Lagamg Jads cdia Ml sgeudl dnan Lgioad allas uole cilealivs wliling (g, ¥
alinay Lgalaialy 4wyl sgeult e dealis le JSW algdl Jasdl 1oa 3 agd
Aol ol gl

Bguill 2l (3 digaylainn Lo e Jpad s @Sule Julol o )l ¥ il I Bea W L]
(0S5 359 @Sl 0 ()5 u}Jﬁ&f-L@lﬂ‘j ol yusedl ful_q

25l @S3 LBLiaS pa (@S ‘.)Su
4G5iS 5 g A1 da)g @Sule adludly
oSl aza 30LY

15



<w;:’l."":M L)




bl &g SN saudl Jgo Knalall  gac anedall §1 3941

ks L g Lble (DNA) Ul & g

Sttt @ljdlauc ol

alsed!

&5_4359 J_I_l$-9 d_m’_}.:l J..Q L9_|_..u.|_” Lé_] L_)I.S au_s_f L._JLQ_».c‘.Ll M).Ss N u.ﬂ_vl_uﬂ_*a_v uL\.LLJXl J.U! L:,::::_‘»
rungulgjulad)mQuugmaJiLMdjiﬂMﬁuﬁ Lg.a_\.\.r_}gLé_-..LCg_ﬂ)J.J|9uL..J|
ag.lc:_v- amj.._._:r_:g 3L|_ﬂ_|_\.\.l_¢09 !_)..n.ﬂl_*» 0L uLQIMX(DNA) Lv_\_" ,__D.:n_! ﬂ._\_a ::Ln_tbg_” L_tl.ﬂg.LL” u_lg.u
Jrg e d3ad e Lad < np Tl s Ll 8 .,Lua_)gj |5_JJJ 3 edelon ¥ e gl Lolsl 2S5

sohodl jasy les, ezl Mﬁ!@g@%ﬂu]w!wﬁﬂlwiuuwi daclal

a..L._*U sasln il blassXl i 2o oI oSy Lgadle s salig dygoXt rlly Lgun ey saislly
d_._._l_”gd;._.a_”g aLJ-’Wuﬁ-quisL.aXb

d_b,_m'x}a d_‘_-a_bu_m_” Jﬂ_?Luﬂ_';J Lg.a‘ s 69) rb,.'s_a_.rg dJ IgA> Xa J_lLﬂb -_rl_::)g_l_?_u LR, lq_‘m)- ulﬁ ]..\_QJ
| At doguandloagile

aily dusls _Jqu_Lﬂi . Jilgl @i Jlosiw Ty aul<al Jo> &“19 ilollinlig]
O_C_Lgmb Jg.:_llu_a_)_uﬂfaﬁujwl t._rL?_:_)_m_Jln...:L_Y.Jg MISJ’ d_qu._'H_,_Qg_z u_._”u-u'g.a.“.}g.b-g
-._rLag_Lt_U AW, L)"Q dalas au X ug,_]gl_h_n_\.u u_u_” O_Q d_JJL‘n_Jj u’ﬁl_)_&.X]
%mcg Mp_mg ivdye ololgily Jlia 18 sMels LrLL 5 sl e oyl (a3 i)
L._QmugS_. dlu-LC dS.lxu_LL}LSJLﬂJ_JJugJJ)JILHJ_QLMQ L@JLQ_L._.\.nl Fl_\.\.l.h._gd_\_\_t_"-g
dosdae Il giglas L8 chlis ol ol byoli LeS a2, a3 ey 2 aullgddy el ead
J295e Hellgrope il amilas Lo aboildlyes)lso digisgogal Fialyasle sig pluni¥]

o (Ll ets) e Lisas 3 Lgie Liasy el
ok Lo Lasyol @ Gallanll  clagell Sl e olad¥l alll u

iy 2!l puco dspdar /opalidl isoly / ool dolS

19



lgio salan, D oM dailly Sugoddl 4e

sie lgalazioly ducdadl Blugl ik

Slagles ol bly saeld (s5y cag 3l

Aaladl sie Lo i Ao

Gosb 2 As¥ aslasdl o (L) wlgds)
Slglas 33| CBag Lesmiilly @addl
Jn.a:-u._u.Lu.uj uﬂ'ﬁm U..n ._i..i...l.u.” ...L-.adu..uL%_g
‘_9 Lu_g.:z-_n ‘Jﬁ" Jq‘)ﬂyh_}u‘ﬂi U‘“ L\.LH 4_1Lu.c
onlall Jomtuw S Cousll Clall it
Sl g I pdladly pasmiill e (e
s Lagyg 1ol ¥ (e yaal S dlagdly
alal Lowic Juiieal! 3 581 159 Aluusdl o2a
seilanl Lloa ¥l 3 05939 Ll e S
sgaiidly Gulin S Bus bt

o yaidt | (ol ) ol Bug Lia (e
rang OLud¥! (3 asasll bl Y e
P G IR N EN JL.-h.\'f Lglas 39 Ll t_'lLdj-Ll-L‘
NSy e WESRRE S e i | _lSL.‘z.l\ Y
aJ.I.S dl.a-.l‘ | 8 L? a...t\:-}da.”_g
c_.ul:» L:'” d.-:-.j:r_u.d‘ _9 i..-iLl-l.uJ‘ a.ﬂ.c.‘ Lg.m
Lag o> 5o Lo O Aadlalt Gl juua 3018
Osdslon ¥ el elaladl o2 10a (29 Cose 9o
LS Cyalalong Laifs puoall alll jes |gualy o)

13.1-1..1.“-'9

g e dDHud e
o b () ety o
Jamive ol At cilaglall 3uels o)

oo Ol oS (Ll i) (e Lgale
lgra JSlgall 1 el e Jeuaoll

2004/6/24-23 Gl b = Cliadd ind SUSHY jad) o Gopled) 5,,9)

Jla S Lelaiy Leda salaxa¥l Aplmay
oty 5 gelmy ol (£ gns 1o 1B) aZa S

(O aha Y
Gasilly readl
Ledl Jpumglly Lede @il Lo¥Wins (3
Sial amS Lgie obmEWl gl oSl ol
q\....ifr.&“m\ J)dby LJ\J'I[-.&)...-J)

Y
(ﬂ._umﬂ).#j..-‘_}n lh‘ki\}h

daze] d..u..l.l.aj‘ _).m‘j.'a.“ 1" d_gl.::r_ﬂ X
d_q._.b_u..aﬂ ul:. L..d.u.u J\qd\ u.:_uJ\j de.u.I:g1

T panlh) Bag (e 9 YN

3.3,_!..1.::]1 ;L}j a_‘.t_g..m

a oy dimlias (3o Lo (81 Lo pudeidy

o g 3oleiudly o Lol

sl il OIS M ablasdl oa Cotung
Lgude 8 aull g cillioel] aacndg domig dusl )l
Lo 8 Lle Lebe cjpuill Alay o (2 Lgauy
48 yas 3ucld (3 lgangy wilaglas (e S
(LBl ods) duano Lo (B Lo joag obiuadl)
A obiod! Wols) of

wlilh gl plec aglally bylall lanas
o0l agle 1y Jliag i pmy 13 Lguaans (S
AgVlaninly 331edl Awaiglls Lgalewdily
sl pa¥l 2ole (p Aleatiall Lalisell dyes¥ls
Laa ;i€ wlly yulg oAuila S e Lyt Lag
astally Gigmdl) Jlms (3 an¥y an¥
«aslalls

S Sy ga Le

poladl 5 asluziad (L) a4 ojsy @
Sl g tagm it fpa aall 3 Judiiudl g

20



By Al Lallasdl i aue)!
e Byl Jlee 3 dadd asieiudy wloa¥!
Ay Lel cildd yu e b Yy demd! Cobio
ol A et (! deadl) oliad!
2 A A Y1 e (3 yail) 3 Lgal el
sle oyl (e Gacly el 508 oYl

L)S-A-ij et sgus Yo Bla (L) de Lg_d.c;
a)_us L.‘:'j_.:' ﬁ-...i..a.l u1 L_Jl_a_g.l.l.u a..l.éJ
Ml Ty Rpohddl ot

32l e

Zolo¥! e¥lanly (gpdull el aalal
=Bl MBI gl VL
LS el gty ouss Aal) Cabio s Y
g Las audl ol das dadi yo 0ye IS 2,80
Aake] Lcoguaid!

lagd Haill Jlewia¥! e (o 35 Slis
claglell fpa Blglh @SUI
ooy olidee 3 agle gl oY 1@ U
e Ao olaglall uclsd e cilaglall
il il sl slaShaily Slass Gl asesl
loglall Ay o e Lolasetl 08y Lo puant!
3 sl Lslule Lab lia oY (348 U
v paiall Suailt g & pualall 38 a0l
3018 les aum ¥ ouilyatt oY 38 Ul
ol Lol it culaglall fpa suclall o0l
auad Laly Joulf (pa 138 3 a3 cibag il
Lrolgall oagd al Mg B al 53 5ga
oaliledty colaglall e @S 1a oY <3 U
ot gl ol aluzia¥l clel 21 Jls 3

o 9

21

daras GSan G degyall daglie
agr ) e )l uasd Gigmdl e
_J OLA.J'B” ;L...ULM_Q‘; ﬁf»lyd? u_tkauy
u&a.l' &u.al LAS u..n.u.l::“ Ja..L:.u.H
o oyl gl idas (pe galicuad! (Ladh)
~_LL.1..1_9 d.m‘)a-_” = P L? caslsSl) ML:J

oigs Lo Laxi dblayl uS3 3‘ (AL
s yoeld
Seiitly  omlpedt pam e Gl %
ool pal is izl le 55kl Lgdany
Arsanll ol Wy Ol ety

'f""‘” u‘-"ﬁ' oang 45| el ubb-niﬂl_g
JAYy  dlad aoblidy  elgud C‘:”l o2

v Lol | ﬁJETOA
oaibaxdly  blasWy  Ludll cnwsd @
gl e wlawall e cdinll g 5!

B Jladly @udly dmially sladl prsd o
0 PP PR L U1 i - PONLIE N W i PR T

sie sg¥l o Beidl e ,s a8k @
Ll le Cadis Y
el dad

i....a.:--L.a.iJahu b (d.u.r::.”) o) _93.;“ LY.
caadl doby o 4o da 1o (pe JSo Ll Al

:Le-gl; Ls 4 (U..U\ 5}.4)

e da ool o L oSa Y Btudt e

s

daad qulo¥l dea 250 et Ayl

2004/6/24-23 gubd b = SLdd T UGN ) dro (il 350



deylall oda cil€y (AiagSs wilmias (3
oigd (3152 A5 35 3 uo g il i 5 i
4B yaied Al s Cou (pa S g A lall
A ylell 0ig) Taans
daclss uoled bl o 43,831
Bazeill li¥all 3 Asladl el y il y ZagSand
(oSl Olpadall 5 3
oLl oy auy3l Juol a @b e e
SlS il (3 cuwyga w2y (Sickle Cell)

t:..u.u_)_g.n 128

e 3,855 AaWg (cnalil) ulS 8y dslad!
duiis laglaa pead oIS Al 228 oyl ol
R ayman 1aa ey lgr onlaladl e
pgaxg il @ @gds o Gulill e
oolrel My uoyre @eil 3yl cpalall
gt bl (Asymptomatically ill)
ol oo, oell @gingSS (Sly o pa
@it (po s omelil ol JleeV)
225 Maiius lglamdy ¥ s egule cralist

g el o ya > e adlSs
T JPRGIITE o

das 5 Al Slalyall e el Glia

AYY o ye 3 LS imliiuadly Aoy yaudl oy
el oot ans (b agsasyS Uas gas
ﬁ‘ﬁ_’%ﬁﬁ *f*ﬁ‘-“}“ﬁ)s Y oondil sae Gslesy
e @t (e @St QISSHY Se Ly
i Uad 3% alulys cadsl a3y o Jla )

-gﬁ-ﬂ}.”

ol Jeii Bpusdl aslulyull oaa Sl

200416/24-23 guld b — S LY Tid MDY j0d) Ao Cugled) 5,008

oitedl laddy e g3 A8 ugaddl

ol Ty calaglell oy o goag od i
o 55510 pladls Aulil ulaglall efed 3
@ &G e e luss gt cliga
AL @3l S (&S] duiadl
&l a1 A caiadt Hoaoslas (pa (S Lgc! s
Al Gl gl dmin &l 3 cregill 3yme I
ciliadl ol clly 31 daboWhy cudlglt 8
Vi Lgnans opa i bl eifd day b Bdhing

Ao palinll @iy

4y 44! b g 3 &y g Byl

Y Ll BaSLal cuifeall ols =83 LS

ool Y Jlasia¥ o] @5 calaziaV selal
o _;,bal Cyes \.4.\.;‘ (s Caras L.r*”

- d]nll‘g..lm.agp‘ b.la:o-d.:.u it Comlin

393 Bl (ggumd ¥ oilealt ()l g Ausla Ly
ilaglall oia Jlasiul le

grﬂ\h@\jaﬁd\ﬁ,ﬂ\

Euogenics and Discrimination
OIS suae calgidy  JEL i T VIR F
5]l ml._;ib.l\ 3 AL wlaold! fa

22



H“I-.H“ nH. Ir E‘IE

1M 3l Liege o 00 @a))l e
fﬂb}ﬁujlﬁ-duf‘ﬂﬁ-éﬂ}“ujbﬂ*é
Lméauj.glpbtm‘zimlmuu;mw
gy Lgenzis ¥ PRV @alioll
plhdall sl aggan cuogiow Leayg (il
Goliid of olsed M 38gal! of Bus yad! dpuase il
Sl alodl sLaat e el of Zabelad ol Ls
it plisd ¥ LS Aidasdl ol @Y S5
Lilaal 393) e pusX aggall lia fia ]
A R ladt sty
il e Adudl g3 (e T gl )
olina Jaills GLa¥l sgasll oSy 3V

.L“g).a}qdl
¢ 03 gl Ji b

e O Sl Ay Bslma (1 @yl
029859 liadh anlys Jlaa B lolsal S

Juay a8 adely Gl W3 ol )msl e oy
B Loy Lpaiey duseds Adje olilgl
Juda 09 2t e Gaan g lgaluzind by
ds yall uilled O ea Caaglly aShel e gale
U paly LeS daginl) ¢y o oy all a3
oYl g it yad o Jalond oy cadad! Liys
7 Sl g o3lauly LWl Zauisd daslalh pugles 3
) dailias e Lalintly 03)l5e daiig 0yga!

Lgs alll 030

23

ot e s 83 J3l XYY o a0t
¥ ey Asgenr pgule OaaEll @l lagly
Tl e @a e (e T @iy (1555

cbaatl pal cuyad s ygls)
Sl Byt 23Me e bl S5 oY)
Caially Fay poel) (Goum cnen Slang¥ 35l )l
SuShe e Ll casl

e BMe slad MaiW ol 1yl

du.u"}.}

3954 J.AL-.H .:Lﬁlc‘éﬂ_g 14:1);3;”_9 l.;.'IL;:l;F”

Sleaicn! cgu (ye Ty- Gl d2Mall 2la
wbiodl pe daasd] cilaglall
(L) ol cobiumtly ey podl g gug0 3]
Asladl (3 Bley dols clagles Jaom
(Jleaia™ souw (4o Bogdas KEL U8 [Da
iy Las dinglay Sumie Glus¥l ol Al

ks 9 @gliaseasg @gRsds nibisl

ol s @ginew e H5509 @)l
st o s 3 By

) 32 g0 (ye Bytag 31 Ll 1 sl

Byl S ek B0 asg e -
-3-..'-‘-.'-31“4‘.9 3___‘.'“_-:”
Apagantl e a3 el S of -

I fa Lgied (o SN Lansay Laa
blanket consent
Gilsal aliial ase e cdls ol o -
Seedy Ol Ggamg culyl 3¥lg A5l
e blaxlly da =l dxalSag oﬁw

3yt '

2004/6/24-23 (bod b = SUadd sz S5 8) s I Ggled) 32030



Gl &l gid (AN Y sadl g dpalad! & gadd aadal! §1 390

Ougwwfﬁ&'}:\.‘,&\ﬁuﬂ\

et bbtiiea | 2158

gL TIRY

Aol cbslielgde ol ol dis w il Mlulﬂg_uuf Sl glind e, dizilaa)
Shaa] i uLaP_qu, a......la.ll iS4 i daia> cliog=d i._:)_._a_ﬁl B3 (535 Lun>
umphui u9 MimMASUIJJxM@_J (u;,_mﬁ_h!a_n)mw

dvasiall ool e yedlhwlldwmlilalidlalin S sulvgalloisaals
(guindl ot dali s o yolols bl d sl ol caclins ol elindly

lhaad, >Megd.ilag alaaX ¥ ﬁ@|@ﬂiﬁwywiumwlplm}d&
s ble Jlaelld n ]l dzlillg &_._a_._lag_._ﬂ olely > X1 L) L5,_4;-1 A 5Lazily due by dlaay Laadl |
umxu umwig ;p‘xl - Jss g__m_él 4 Jm-‘» s L,s_f ,J! a_Mle -...:LQL,_:ug, !
muu_ilga_ugla_um it m|<_v x|

405X j90%1 oyt W dusglonl ditidl @le 4 Jailly Jilgll aaasltlia ] sa)
ol dal, Sg G- > iyblia gut il dewla®1 8, 80X o 2 1L Llesl patain g d il dd

ologlela, wgbpizwildaalgl] oaliailla ol ®a, a0 [l llale), oo lig]
spaially i dlhnaillpillgilivgn sed, i i

;}Jsuﬁ&y JLmi | < L_.,LLH mtsl_-!i LS.JLHQ foios @Mﬁ -0 T _UJUJL;‘L%
L_:L_Cill_v-m d_bl_u.t_n_\.uX‘ &_._>.J.J| < ‘ag_a_v UL_J_-:-._: LS-‘J’{Q-QJ}JSA-” 30

A oliogoealt cul pnzel ﬁu\.ﬂj
Gl uogimdl cBaa ol Lt ciliogd ~ B sLid| Ol 5 ;oW pdall gl 3 o3
i v LY v 2 ®
maladiesmono’ geniques(asi sl 18 (&g cdualndl cilsladl 3 of diealsd

dudlildyg 4o

24



ottt ol pa W1 g Caumy Calidngg ddas e
Jin c ol pa¥l ians ol 1 3Sa L guarieiss o
asagdly chor'ee de Huntington o
-maladie) asty cnmd LAttt Justl e
cay 3 las ol (Se (mMonogenque
225109 (nas

e Ragall ol ple L Jilatl
maladie) swue cliat Jalt o
Jlaat Lg8 a5t J5uss < (polygenique
Lga355 Jumtiw Ahng el

L] Bl cilomgona! Ak Of (Sasy
iy caluaY ¥ eles a3 KA Lk
ASLanly audgs CalaaY |y wdadd A ey
(cpeldl) auidagatt cilsl 2 ¥l Sl e
surveillance) Jleall aiball dalully
alel oW » ks L 12ay (M edicale
JSS il b uaan O (s gl 2 5aa
s ELadly of ,aWH aie of
ol

O wolo S aelsil
Lo M es el oliogmall

DNA.S e ssoaill  cluoguasdl
Jols.  (Deoxyribonucleic Acid)

o yalt dagedt JSlie Lams Jog Lo el
asdodl (3 Ayyuaiall 3yl o AL

(empreintes g en etiques) (g
clntty da0 Ale 3 adlad alusSlel Lyl
i L? d.‘.i‘.,g.“_g Ja il ‘a_ﬂﬁ“ | L& ul

235

ou multifactorielles etudies

chromosomiques, genotypage
HLA
el Sla¥ 1] Caugs A ciliognd -
Pl cous ol s olegea -
DNA  alen  eadl Clall)
bl (deoxyribonucleic acid)
-V W1 LR PR PR IO, PR | - FPY e |
(eer pl 2 W1 Jloee
d8ls) comy uaudedd aolle D ciliogod -
domis (pa colitll gy 5l ciliogmd I
bogaeall ola slae (3 Jos . paus iall
...CISH, FISH, PCR
degezma s (L wlog=) 35le of
UG IV S R B UVER PR W |
dzioell cliogoeally L gldaig ditimedl ulaglall
Sliogoedll ola puiadd 1A Aubs cibliog=d ,a
cdall diga ool Lgus pas sl ddgl) dy s
atall Lgatlni
LYl p35 asdl (Sl e sl
e olgsslse selas ol Jib pol ¥l ang
o Gl cilogmall Sas 4l 4 Byl
Uggeul! Lola)l wlid! caliast 3 selus
die Auadid! Lol ¥ aes Ble¥l e
1olSal caelins clio calat of Lol
s e 10y Aalies ol pely LY
bt e clisy gl (Agill dally
oy A oy oo Mall Calt g lag
et ol il @bl Ll

5 y89ul} duiumell ilaglall Julond (3f oy 559

2004/6/24-23 i) b = S Lk Tiid ALY sad) dsor Gopled) 35,080



slatel Il dsbisl Al alady b Jas 3
aLIL ats el

o 2yl Jle adedt Slou oyl i
alas PENILHWYETME PAPETE SV J Fr-TIF PVENY
BITE DNV PG PAPOVIIENTE RS CH B
Solaglall & peup 13 ppiuundl dablll ool
1§ it yrailla il groogims sl iial!

5)_\_.'.‘:.4\ 3.55\)1\ .i

o 2SN (3 ey ) S LYl A
rual (Sl 3 onSHLall 13 e Jeuld
(39 bb@” L_? e L:gi Cb.:l A e ii._.\.,..a
il L}#l.d;_g.n 5 puliunlly 3l 43Zfga
O o ol 29 yull e E_J.J A39 Jddgull
Auasedd Agdee Y puisg Ol con Ja3ll
Golyl dyyed al yial 9o dddlgll e plined
.3._:\_)“::” 3..4)‘-4-“-1 d.E.‘sn-‘g

irall Ll ‘“3 A CJL.ayr.éJ\ s
. :dJu:ﬂ\}

A Ldset Biadl ciliogend 4 9
Ealaal 38l o W comnn i sd cain yalt o ,u S
el g il W oy Buelaad) 2t
Oty 7l 3yl ly 5 et 354 Asblgs
48 Allaedly Gla Lasd oL 519 3 5bin) LeSlgy
cbiogmall sl jal ey Jid clldg Gyl
0550 Lautie Fols: Laga oLt ¥ 118 e

2004/6/24-23 Galid b ~ SdY Foid SUH) jadd oo Groled) 35,88

SlolSal oo g Ayt Linglgudd!
Adle dedlss deslies ably Aol
2o e Sk dege liBius
il Bl asleasy Gubusd) 2335Y
Suad ily Al Auelan ¥l 2@MAYN
LY Bl S au L) Gaiall 5,0 Lee

Al cilaglaall @3 Jleaia¥t ()
Attt ol Lellesil cou 20ISals caakslantl
dpllall Jadll obay Af dabs! Ledleainl (3
aaiad g Al ol Jleana¥ cgu pil
el ¥l daold! Gle Zewls 35um L4
o 2ladly eobadW g bty

bl (g (S Bt clasiad! 3
Calally 3l Lo sguondl g MYy il
Ay ¢ Tlal Gle ol s
i (e 3233 B yuline Aa8lga Lo Jpuand!
Slacindl ois Lo,s LS el sl ol
5 yplaill Joudt b (ye (gabaidW $5anL U
Elon¥1 3 3yl @l pill 4 cya ol 2l
cldadl cdacls Slasiady jobas 3 of Aiuonl

slaie e Slgr agm auad |l
dadamtl Gl 5 Aualall Lol e Jolat
Ayl LBMAY Jilull ps of Lmgleigally
Aegll bigt ¥ gusl ol sus el Yl
i) s TJ—*._a; 4 5 yu By 2 Ll
oo g pde dusalal cliia (L3N
el e B RTRIIY 5 dalall Sl
Lo ol 3 M dacils Al g uelgd alaie! (o

26



eSa Le Ldte Laiiatt ealouWh Zouseld
el @l oo AL Al (e Adliins

Sogpall (o paas (Buw L u‘f- Ly

Sl Moe Cdio (3 1hag paimnlly aall (2
RVSTEY ﬁb‘é)b-;w au s Y Al

W\OL@M\JFO}J@&},D

Sl S g a3t o J1:J g0
CVIZNF FPE Sypuire S QRVISU PRN WS- TR o3U\
aobas¥! &l 55 gag Ay pbudl 2L ) el

-!‘-'-Li.aa:
a9l anslla uiaell s 3t 5aaz 12 83U

i) 3l ailjues Jiusa ¥ 3 AU
358 JS 3 oped Ll ojliely 4ed
Suoguaig LYl duel S o505 o
il daSlns (3 L 2 il
toedl ailbae) Lalas of e ¥ 14 85U
ool Yy gl auo )l el
gl gl o slaudt Jamd (3 Gl
Gl oy Ol Fodn e (ulall
3‘ 3 pall anlusd ubﬁlj higsataa)
Lu.A piay <Ud e L;.u.u.u\.\j bn.uh.“
ahlos Y el o WA TR PP Ll._:

27

s gadly ! @ledl B egll (Gaius
OllSal Hiagi gl Las 1 BIS jud dualy
Jlo & iy dalle uegh @3 Gum ALY
Jalo il 55Yg aid 233 23N pbl 50 39209
3l G al il (Lo 03 pulas 45l ) ool e
LY ol plisl o yid abealintt 3yl
Shall &y pats U §ylag ¢ yuTienag 512
camiall (pa AaB mUaaiéb (o el

L;'...LU o Jins g dalaie daah L':_‘o,.&:- u\ﬁ L,g.u.a
wls gainll ol ‘&.Pij_t 4y 9 jud ppucl
).4.4.1.4....1‘ _9-4-” E.MJ.C.L.J\_LJ..J|¢JLL¢3

Ziols Lasl Auipl cluogmally &loa¥ 3

29

o ol (2 &y Agkioel) liagamdll (1S -
Alee L2 e Adec b aluall 1 ¥l
g} il e M G Sall el A

sl olnd S pLall gemuldl (8 -
ol Gl Lesd o g calonSUI
danlgl! (9559 1 pulal)
AL SOV U FETRU- JU. RN
Jo> @May 2lS ol Ced) S ER)
dsalis g olly 6 pomaes U el
ase o 3Lt LLaN e ol Ja
' S, LAt

__).a.‘lu.éf._a.a-.d‘@dSJLLmULES*

ddee laoie

a..La.:a-_9.”

Ayl d,g\.:ﬂ‘ e Jaaxldl dJLv.a."_g

slod Huslay Aipins cillogiis allia ple
LA

2004/6/24-23 ulod b - 'c:zL-.,,éb J e Q.wm 23 e (il 3,000)



veli By gl 3 40 Aalat! alsll

ol pamddl adlel on ¥ 112 85U

Sty Aalall ool el il panal
43 s OIS 131 Y wlieel) Al
Gablge 48l e Llas ol ol

3 yadidl]

B ol parddl Sl e 113 astll

ot pewmial guedl gamall Sl
B aiSey g colall Alalyy
S sia Liea Je> cilaglal! S
 leopiasi gt il ¥ bl

gaeiodl g 5 pudasell =Wl

JaS Gamall 2505 $3L] s3am ¥ 114 85U

ke al cilS Lols AU 2ga Y
paridl (o dmoly das sl (4
opadll plolodl
ool gl ¢y puolal) Aty Lol
azalgl! clacy audaVl Cygaiai ¥ (puull
ol cliogmdll (6ymis (3 il
w3y el g (s e clla e (L
Joaddl Blaia oy (el (o b
maladie) | s sumly Aot Al
o alagdl Jal e (Monogenique
ol milih yuall adlel 32wy Jdmilall
24l A9 (e Budas A35fgas Yl ciliogoedll
AdaYl 3ls ol uolal
cllay o uolall el g1 o 215 85U
dogall Jloo ¢1J-?LT—.'.-‘=5~ L) 5l &
s5ele Jaasd! cpe OIS 131 Jazd Al

OLud ¥ Aal € pa osla 24

Aiametl csbaglald By e al it camng 15 83U
clen of 2,0 G dsladl

sl e I 0sSs o 3pme ¥ 16 BU
153k G gl 35Lal puinga

doa C'JL&M\ :@L‘J\ J.._a.a'.‘\
(s wliog=d) )l suady 17 astl)

rt | NN TS L.u‘_ljtua‘ 4L gace.a

095 Al Ciliogd pualy «Lglulad
d pull puniy pdall alll B Lgaili
Acdall Al

Conn el pamdll 168y O g 18 aatly
vy &@13&,41;;1 il

(i (e g;L 5ol jean ¥ 19 a5\
Adazdl 5 uiniall dafel! A5 s )
¥y pandll aolill azid) e
ol alem @) Lo 3 judiace diblgl
Lgmie I8 Sl Gus 5 32151

el yel ol daiis ol Auslan Jgau Y

S Jpand! doas gole gl (gsine
pamill pasill ddslg.

Jamdl 3 yaiad] Adslgll ks 10 30
0} puusi JSp wdugdl dima o
B 48] ge callaly cauglt

ol pamall aolill Garill o i1 XYM
4l g LS ] 130 305 e e
L] gl pamall faa Calay by ¢

2004/6/24-23 () b — SLud) Ty gsau}lﬁﬁ sadd B Claplad) 3500 28



uiel! Leled! cullabid! Lasiss
(DNA)
Jobuws couls Alabid (Mg Moy Lei L

el Biglt 2 ,udly Lal 32l i3y
24 85U

Ly ot t_1_9_1.| bu:w-_\ 23 03&\

u-l"-r.l}“”‘” L:-?d-ﬂ"”“ ﬁ‘wﬂ w1 albgaoes

;J.!a C? 3‘ u..ﬁ.':_g t.§$ t......‘ILAj.Ll.l‘ Y

ok gl e ol *d—?ﬂ-“ e Ll
A dwolxl! (DNA) bt olie

d}u@aﬁﬁwi_,m .25 aa\
L;\ aisg cilaglall ket (DNA) L
A yeas pras Lgade Lols ol ale ¢!
pias eSS ol conbios yaxidl digs
u.__'sqi el Onadalld ua\_-u:dt Cya odlald
PSS WIESC R v

Ll gty ciliuol gag dag i 305 226 asu
plms e o @ul poy (DNA)
dmaall uds il Gle el el))sl

29

Bl bl Juall slall o=l
(maladie monogenique) 3.1y
SSas S 1] Al 18 30w faly Lo
Silius) puining O ua)l‘ f_}‘-” !

et)
3,bs (recherches de paternite
Py u..dl d_uL.n.a.l\ alal ) Lgdlaar!

L'j-'\ﬁ Lc_g.uua yazall HIS 15}
i 2SS aliall Sy y :17 s\l

empreintes genetiques

o LolmdMl (e degame lo el
138l ga das Yl Alies dalolie OlS e
su g ibiogmall Jgus Sle dmaall 35159
auilaglt g sLiaa M Aimllt (gl ¢ ot
Amially oLl agle :.;L__Ce}b‘z'

Jsasl 3323 sl aclsall JS Gules 118 sl
e 3 il sde At cliagaall o o
oelen ol Slile (aiS

3B e etl! Gl Laie e 119 8300
REPES | UV PERTRICH YT SY of

ol fas Al e s 120 astll
i alast Cagiud it clogaedl!
scle (SOmMatique) cewdSe (Ao
G sliml 3 gl Ll el paumis (B
daledl Amaall 3039 paily (A dle
woibogomall 2lgy AndY ﬁl.&.u...:

2004/6/24-23 Gl b = ALY i SUGHY jud) & Glad) 3108)



Asladl Amaalt 5039 1,30 Lle 2L lha alSel Godas 3By susg 127 83U

2004/6/24-23 Gl b = SV o2 SUSU) jad) dyo Guagld) 5,089 30



oot g (XY sall Jgo dpalall 3 guc - gl 31391

saellmds Yamls ddunslgiodiindlydialell ol inS¥l Jlos & 2ol paaall sl
apsieel 2l caniie b dvindl elpl) aliobio] coa 81 SH L ag $3lgé o0 Lgas Le wlindd
dled aall) Jad > dulac bliansSt 1) ol Le (DNA) duigptdl an Szl e dlalell 05 Losic
Jilasy S e wMogapantl W elgill o duiholl cloglell Jlasi dpan S bl iz Sly 5% o 0
renol gl lgiocalley ol a ilay Il an Syallaehd M Jung il livignl grians 18,4 e
0 il cilaglel) e 553 8,56 ciyg b clhing g dutliodl ol franig a5 . Sall o
d_:LLLog wi2)23q Q40 0 olaglell oin pASIan] S At ologlell oty RP: ¢ NP S PO
el e pils yowlandailloisanle golaisle,idlcin, o1S.aulell yol o] o sgasl
lgiadsgsd! c.:LE.LE_‘.‘Jl_:;».L:bU_Lch saairi il slactsll o, i<ilelligs. JSS dly gt
tlne™ ln oS lglloeswX L alsell wlily g wblgasdd ad! faesdigl a3t as) 4l
eonllly L Al S8t S ol e X g dba o Ueblga dlg wlblaidl [ H dlanXls dyy sy

L) Lt yo915 ¥ 58,1 alt wl alol L iluwi¥l zais) guny wbilps sl asg U glaslilin
ST Lies dala el elilg, 3l oia Sle wlindlais 15l saa coyes ¥ ¥ s LY ellsg X!
ol M allai) e dns ) ihal e hadde, dnll L élag g

3 SLal b lg gy depall 6 cllpdloin Jlas! dyy> gi yuled faus ,easilig)]
Shedl A M Le Mgt o dathsase oot il oy gy duals wliamaglaals o
Frsycangliddalall JLua¥l 8,41n508 alllay ol olgloin pus o Sy iyl jpir 4yl
'al..x_i-_l_mig ‘q_LL“ Jond 8508, ‘ag.,_.]i éa_dejg dihe ) mLL_.;_UAM' K ﬁﬁ_jbyluau}
oLl pardg e W Sleld o Mslaly b ebisadlode oo oy Mo dipadfoliacd
- -.5).53_»_;:. P [ g_l! JWXUSJLQJLMM_;M

e

e 31 OLd¥ e Lglagdats aliad! Jles dalie
Jidias 3l Wil sk > (SIS 8 S dwlsgagledl Jloea (3 a0 sl aaand ol

gl =y Lak! iy dtobon — gl ol S~ rrig S it il S I Lodeg g Comng Bubireg

31



S 55 Sl Lial g emsbivend ! Lga 8y

O (i) (3 It A8le0 Balll e f
bl (Sads ) = ,51SS Lia

J g d gy Ol Blias

e Jaadl UM e ddedd! ola iy
165Kl B3 Lagiad sligindl (o S0
Sodd! 00 cdasindy Olud¥l & o lalfs
By iopa S Aaidsy el Al agle 3
dnd] b dols bl Caliigy ol
e‘-ﬂ? g B 29 4nl el u‘a‘ﬁsu
s Luds Lislay ol Y sl datles
foriun el Johuull (nadl Aoy agd e
ple G (93 fordn 989 o5 budl agiiall
Len¥l (el 2003 Lyl 0ye 14 3, 1987
cilga sl @iy oo pdudl agiadl Bl 3 ya
ool 3 28Me Lttt it 2l yul

Syl @ g3t Bt B oLt

s> LLMs e dds € I5ls (3 aag
Sl (Rdua Wei) 095 cna Al o)
5 )45 Sglas dusgiinll Aalll 43,009 (Lia S
LeS oo OIS IS Bl l AT gl e aelis
Uglrmag ol pa¥l (o HiSIH @gal 3glas ,a
%C-éﬁi‘ui@‘dﬁilé Lg> Ao
duasll luaill ol dlde golals Lae Hindl
Srdadl Jadidl e A e Ll
WSS )zl

2004/6/24-23 Gabb b = S licdd Toxd SUsHY jadd e (plad) 3,28)

Skl O Al O dlgad iy (S A i
o2y Slhiiill LisglglS junc 9o (il
gy aSlsh Lgl Anbud) calimglyi€all JSS
e ) oo sland bnShas prsacs 1B lobies
oy

Sy a7

L o

Lagiond ) 251501 33UL1 yama 5o 1 it
pgcell bzl JS Gaiali oy (dulad!
dagizml! ARlN L& dd] alg Sludl 50Le
Lall (o 5 yuieo Zalad 4 125y gl ol A3
bt 1 000 1953 ale 3 Ludl Caias)
Letd oo (hi)Sy Opudaly) onaillay y
28y awall ASgiall AuS Livs
Aol el ol Jads ddec puby calizsW
pakly cackas s yal M Je (e
eilastall JUE 38 LK o o5 (L)
S e addigrdt Al 319l e a5l )
gyl i i ¢ (L)) po 3 paitn il
g gl He Jws (n S (Proteine)
oA seell asadl dale dalsy @iy 1sg
Adtyedl Al i 138 (RNA-M) e
gl Lgde JSES I dduall o,
ligs Wia ) calladt LI sges CBLEEY 1a
(1961) (olSla guiig a4
glasl A alamll dawly Juesil! @
2ot e W SV R UYL - P -1 ST >
Al 35 ,0ay ySald conadl Lgie catl
Aol Al 3efy3 (Sequencage)

32



Oo il Olgaadl (95 8 o 5iadla
i O el 1o yall 1igd oLl a5k
Lgiacs S AN ilisa 7 ko 9 5l
san (ya lpuie Liabin P Jud af
Olged! O5So Lenie [oguasdlyy S0 gun
dades 350 ad (g3 izl g xd
Aok cleaasd ! el gul

T.;\)} ANTAY QU‘}}\} UL«

Jlea (3 A5 gl daredd Lo o)
aie Syghl rusetilly (caliuad! o)
Sl olaadanll e i Tl
NRES W Yoz Obd¥l e cujal
saguis ¥ Y sl Aduadl 5 ylall
cilaaS 7B le L@ ud paiss adl (e
ettt gl ! ya By
ol

ikl gy (Olgaadl dangll joglaill 10
B9l Lt (sS3Y 12 5, Al alal il
laa 580 ca,e Y LY woyalt ealt e
G aael Uly LJaall Olead) e ol
3 L.lﬁa Aoell olaglll Wl sgagd oS
orsalal! Gl alladll Gle b )51 dagdall
Aasl gl B ptes 2islill (e paill Viag
ey (Lall) oY asleStl alisltl oy
o3 e e Jag IS5 el
:C\j‘j\

BMail pidd daylio (ilsB sl e ¥

33

) kel ) Lot ) 3

O\ g1 L& (Transgenese)
Adall Sl g oz
:34,}.‘550)-‘-&-&5

A8 yas 4 43kl ola calual el )
> 350 ililgund! Jlaniely bl 3
Lasly (o pell dpydndl dlells Juas
Ruadgll Teify clllgedl  Jletiad
ixslow g Aebiog il Aslsl

L-'-?'
v o ¥

$ I o (i ] e e denals
LSy IS olsll ol @gilia (5o A
be Y layag (Ser cligells
L cuall Olpamtt ol Lyl 3y la
asall piaas cnludWla (2918 Lgtleninnd
(parny L Bies LpiSy Cojle (s
s 3 e e Lt B 0093 0
rio Il asdl Juogdll @3 LeS Al
SN VRS PES T PRI PRUL I VYY) [
136 o LS L Juall eltl cols
52908 ol 03 Anlgall clisgdt (e
LA EQ F{PRLARPRWE BT N F-IJUN | PRV T

.l yuolicg

h,iqﬁ\-a-f-‘:!

< L Gl aga maale gyl df
ol elme¥W! alis Adeed! a3l ,ally

09,54 (oLl clas a1 Lgad! Lo

2004/6/24-23 ¢pl) b — S Ld) J'J;,{Qgﬂ.a}ﬁb 228 o Cerplad) 55,08



Al allaly oo L._\L@ o) (e el
SLEN B ylgunedt ade RoesLEtH A3 0a81 ala
iy 1B yalad g 5 S AV g ol Ly
Agtlaninat s )3 o claaiontly 9t gl
il Ml Ayl lebka (e
ity (angadl) 4 3lsal Lkat 5 A=l
Sl b s g (T L Bminly 0953 ¥
oA A dal) o (3 5shas JEVIy (Aesls
Byl 3 El g culBY !

e\.\.‘i::...u\ ‘é 3-_-5')&:-"}{1 s S| g-LY
METIET

=AW ¥l (3 3 el lildt a g

Ay datte Buplall dugoedl -

ol pa k) LSl Lo Sall gl -

ol il 3 pakall (ol ald) -
(252ll)

a sl dyga Loy Sliadl gilall 3 -
At con olladl ola aluszul 3,

A (pe Dpoeused! dlia jon g GludF! Al S

c<lells ol Jeudll  Jolnil agay
Le i ipudly sl pe Guall il

Ll gl ase e sl s
alas Gle Ll el 3 Loy (281550
il gl atslally 5 yall

e Ayl bl Jleaia! HLaidl o
At 7w BEAM 3 M)

el e degasdl ) sl Lles. @
g Dhieal g3.31 poll slibaatl A yn bl e

200416/24-23 ) b ~ SLd) Toid SUAHY 1ad) s Grgld) 35,88

ool dagdafl B Lis Radl @litd)

cliama 3 ol Aalie oSlel 3 saws ol Ll
Lo dols

Sludt L dudrt 41 (3!

e LI WV I I V) E S L O TS
bl (o 948 (o Ml Hada Asles e
' Aal) 3 )

dodis s Jlaols (Sl Jat F Ml
S Glall dmudll (=a il il
e pRhLl jaliiy el paxdd
paall (SOMAtiques) diewad! LML
I LAY o sadll (9 dadd Cliall
.(gametes)

ol adl 18 dMell 4Gyl el
EPRPRE TN U . P [N POL PR
ool pa ¥l (pay lgaumil camgy «3jplas Lga
po e disylall ohgy 7ol Al M1 G 550
et LS Lle Jpaadl @ cugm (6,50l
(daml) e goiod LM Alaes Lijuies
oia Jiuad pduy calud¥l 3,a ) (deali!
o8l ddee Al Al dnljadly LR
ol Gl Sy (B lge ) @ @8 el

Qo) pems dopaill LM 2
Slae e pandl palsdy 13 ale cagllall
cpsdl (33,8 il yo A3l 3 Y

d ulSE Lzt (3 (S1ell el > Ms!
s el o b oladdt (gametes)

34



i gian £yt Jlad) 1ia 3 udd Js31

Jog (b onadl fatan @ 942 il bl Bel
Cgar Ao gdelSS Gl dlawls 4ibyas
Ul aulews Jauslall legast! € danlisg

Bie 4 Lo el mie ade I casdl

Ol
asls Lo Glaadt T 3 daaill fala o

od ydd!
NS

ATl a padl LGOIl (o b fpe enlimnlt o0a

Y ST gtlantoad G 3 Uil s o 29 jucall

N P i 0 i Ea-_l.:.ui UJ!; J gl

33

& Laa crealall of Jaall (3 Joudll jusadl) 3
ol e paxdll s Sueall M 254
A3 pall ol A5AIL o) Aol dulls
¥ ladl a3 Ayl Ls...m e
o2l ! il (e (%0 Y B
B Jo¥l Gluaa e a5 Al Jasg !
st 3U LY Lislas aSlas

A Al A Ao |.1.m X
A glguudl aglall B Ao esloastt
dalesy Gladi duasse g Sagus Jilws - 5las

e lially 4, ,Sal 38U
I I BUTG] RCH 1S S-S DY

o OO gl ol gl (5 pid

2004/6/24-23 (b b — Cld) Iiad SISHY jad) B Gpled) 3,03)



ot hnd| 4] g !,E)htﬂ saadl Jga duneladl 3 guud! il | | puilind 1

dc! CIa j.l.ol\ A }5 e\.bi::..a\ &@‘)UT
(s ghall & g)

e . 8
Oig2S paylt gl douden g Cteiiy allf dac

alredl

oo golis 6 dlwles bacls whlle a535 lg> (o 9 v ngind] o) Iasg]
Le bacld oulo 453 o> 8 azd padlisng oMauluwsll ods 6 59 Syisiue pub ]l 4l
5o bps ¥l wlgianlt S8 gpiidl moidl g9yl jpglas Ads [SLiis jagls ande )3
&9)._\.LL-U WS E).L'J S d..;..:L_m_n}U )L@AQ, (?__QL_::\ 4 - L n..':...lxgl..\.\.l_:_” O .1_3.;_2_” C,_]a g_]!
ool Lo Lol o dhell yala¥t Jle nad pud el Jab Juasl al poll le
olayandl ells b Le ol dly a8Ve Lgt 555

s mi gl peid dlays 48,30 o slguXlis clolell sal 28520 g LoS
AS die s dle Lo jasasd dilo) Jlais! g Jl lg2angs 59N 3 whalall o aell
Al Ol Sgas 8 @gang dymdndt sl oedy hoablio 3 o a8 Lo a3
sl poindl S8 et slalell bpiel naly . spaiell el alol JL$ s asg bylus
ArclarsXlg duigilally 483X Llaall duhad )Xol oo

30y el a6 paail) las doge bl acle? ot s XY Lile oo
g du'i Gl d_._uJJ QBL*.__,.N .;..c:lgj g_ﬁs)lﬁ_ng éu‘g_a O degad u-” Jg_.ag_n J_MFX!
SIS nd e poho¥) ddlee el ho paSias duga¥l zlu) 6 wlS, bl dealis
olelt glaall o comdl plasiad geay cls L8} g dai s X laasg] dunld]

RS 0108 ypgls e a3 4By (Bl (gule § ymllp g2

AN Sl o e e (e (S 6l ppdel) O s
cilgieadl 3 (g i) agiuadl §gydia 7ok O Adgne laslD (2 Aliabive 3acld ol jlids B
L e¥tall oo wutall ol I ool (5, bl oia (B (S eyl JS O g
148 7y Lo o ASLUS I 3 puinag adle (yadie 2O Jolaske (5 %60.1 Mg p dad (pdling

doppaddt g lodf —d g ol ~ Asgad) ciliddidl Ligony 35,0

2004/6124-23 Gabid b = EAut) Tad SUSEY jud) oo rsled) 3,10) 36



O ) BN Al )3 £ e o
:uﬂl-:z-gﬂ\

f o s (§pledl agill £9,0u0 e j5ld
(bl agimll £45 poydas B il
LWJ dadp ¥ il payill i CBug
¢ =ldEN At agiadl £ iy
(e dalizell cugaddl g A5l el lay it
oIl Gl

BRCAT ai=fl 3 akall s4a Migs
396dl Jamd gl Ol pu s
@ e (e el A ye ST o SLLSAY
il el el ol d3yee IS,
).":Si 09ss Neuro Fibromatosis sl
Dgudly A5lae aaddl e Fus
c Lo .ﬂ}a $ L) &

5 ikl Jaladl sl G Ul &l o juis Le
doli 4y Abla¥ sl ISl (pe A,
Gyl panyll sle Gue LY Lelay
el Loy wicy «lo 5 pue e T
i Balgd AL amd i ol uad
b A5LEEY oy gga 2 9l cpelitl wils
e Jodue el Bog A e wldd
Ol (S g Anslr do 38 3 Ll
SHSI b Il suad o sas Cslialt (LY
egllill aundy o Gguni yy Blenll sugld
crealitly LT Gl Zged! oo atall 2a )
.g.:uaj\

Lladll alles Joc (32,2 b—b‘ ol by

37

dazd pugd il faf Ll &0l uliad e g gyl
s 2805s Ll (e ie i e 2l ol ¥l e
il cliully 833he Ll 6] ol ool ol L
Mo el L33 3 Lay 32 gf 0 y5S]

elgi¥l Lld elaladl st 28076 9o LSy
it @l (6 gl agiaall dday j5n 48 100 g
o O Lgmaugs (998uen 31 il pilall fya sactall
CUAS diae das Lo pard dilel Jlads
Lols) 256l mgiul! Ay 5 A8 a0 z3l50
Slladl 50555 6350 gl ¥t (aliuanld
3Ll g oo 631 s a3 Ll el
iy o3 lis dudh ol pudi Gagus (B @ gy
3313 3 e W3y g puadall Juantt alel Jlanld
93 20 il Bl B gyl agtuonl g e
oasai gl Louie Jaills gsbiol 1Bg.c s
MY Lbaatt At yud o s¥ ol e o SUL
e lada Wy a04lall
o 9.9‘-'*3'" g_,.;jd\ ‘; CJ@}L‘::'—:S\ PLPET R
:dabi.fb?\

e 33 gguan el B uimd! et paidl
aifd ol pels sl ol dASLall sl yal e
OIS pualll (3 Hied sy y5il ¢y sl 31 Ll
ooy Crabuall oLl o ,al e Conalf ye
“ruas Sl lasl - Huntington (g inia
o (ali e Jyuan]

cadSIF Jgow Hlud DU 451 yoll 3 ,a80) (s o
43,209 (Cystiz Fbrosis) 5,8 of il e
b audiod A3 Al G cleduaNl sua
;Lm Cralilh S 8 13 oy raball olsed Y

2004/6/24-23 Gulod b = S i) SUSYY jad) o Gapld) 35,8)



Stag el Jadus 13l Jgo Zucguingl
e lall Wl olad aglelss
gie &WILLG 5uc o j b U8y -
colaill 3018 L) Al jgmu Ja- |

Sl
o oughll oyl pile LdBgh Jam 2

S gl
o ol Sl copus 3 Ja - 3

SealS Aga (oY it culaglald

525 (3laa layues oMLl oda (S
Al Loy iiddls ulag¥t egall 4 <o
3ty ) I (5350 Cags Alads

SlBUSY aggia N Jpuslly [is
LAMAY uarlia @3 ae Liajh caugl! oila¥l,
ool 4as oa @wglly Ladizs 3 W0
coalally cojtall ol

iy ol gt 3 W Ly
22 calidl Lelhy olua¥lblae
Vi g el S el pas g cpmis
235 Calgadl I S cilacioney (giES
Agilaslen (3 dumg i

e g Fouagll 280lia @3 Al s 13
ade ey OLed¥ e Fus A0Maey
AL LIRS TR S EIT KR SRt B-EN | R PR v
Ad ) puially daaill

S92 (e cemdly AiMaly sl ol
day pow 5150 8 o ygull Lisomiis oliaia !

2004/6/24-23 Gulid b = SLud) Tud S8SBY padd o Guppledd 35,88

agiaell & gyl Aue Laion W 9 A3s3Lal 5 LB
Ol wlinad) gl Jofoaall ad gy o il
sileglall Jlonico! cralidl clS ut e oo
sslbaad el ol 31,89 e bl of 331401
a8yl ol maall cnalill e ol ulilS

el I Wi ol @lS,s wes ¥
ilis g Glo el HLasY il
ot 3By casen ol dmo e Mie adains
DS e ol iy asedd! gl
bl ylol (S8 13 5 Hlolieas (1330ge @b (e
sede Al 3 At llutl gatigy 4 calul
.L“;)alcybi
Ol D gy g reall Gl

et 3Ol Aggyel  Jg0  ceeld
SO el Jleail A gLl

L

aladl cralitly aztalt cWIKENY o) LAl

SIL

Ol sldels Laysl (2 33g25 yue ulud
R RN S Rl LIy vV it g JUAPYLCH)
Corsng B g yilly Namlyg L ya8 2'3-3 o
3 (o dpinant culaglall Jlasionl aias colsd
(o] u},at'dl JJ sl e wbl ol &
Jaadl bl B e lliS

e izl e 1aidg g€ 6 W saniy
S ccad Byleadls Lot 3 Lal (3Ll

gjij.xfajt ojsm‘ﬁm_zmuimlﬂyi&';j
cila y 55 gy cidagil (B Sl Sy e
ittt abilad! abed Sle ettt fps oo

i aole of LY pnsd ¥ @MY o
Sl Lgacs @l (09 cdiina selgal Laa,

38



Aadl fng Bubamll 39580 A8y (LAY
At claMaWy el jaladt woamst wlld,
el e B 6K5 ) Sl (e

a23 bl asied) pordie Sl (e
B Mo oo 055 Grdull agiuadl
diyes Olald (3 aluliis sucld o)l
A 99 (pgcugagyS) (o piey B Lo de iga
oga B B0 Aed Mga Gl
go-a) JS O asy LS L3l yeh claall Jal,
& dads (ypalisngg o dudeill oda B (58 yilia
. %0.1 ga

Slie ade ciyps 2S00 oda el
3 pault A01Ca) B o e Lgie (2B
¥l (B Gusy Lalie ) o A
Jala (ol 32 00 Mied WA juaiadl 18,531
Loy (po dajyad 1B ol cad o)l
ucmjéiblwbimu)a& _@;\ ot
2,0l o yel 03 (550 Viges (dduaxll ol

ool

L] " .

?Jm‘ﬁi#u (St S 4) pensl

Sl oty uessls ya et I Cagl
ey 00,8500 dyall Slaglall Jas g
diag slelally o bdl 43 (ye Ll Jgumsl!
Alia GlS g pid) aghend! gopda daluy
Lile 3,05 claslall 0585 o e ash
Lty elalall blda (ouag
5305 O 3,88 Lo cady Gl £l daSal
534 Ao saiad Oli=l sadlt Lse as

35

A oL skl et g2 pldseinl

anlyglt 5,20l o o plie JaST Ol Le
Srall agiuzll £ piies 8 pa Lasd (Gleai DU
el pudally sge gl ciels i (HGP)
Ao 2l SIS ¢lger  Audal) aglall Jloma 3
s9e91l 038 (3uiaily 251 sall s A Sall o Lgia
Al Jgeosld Ugaw 455k sl (2 clalal) 53
o o radl s e dadlill cilaglall

aas goral) Vaa il (sSdy
Goumll wldmll 3 el myll Maias
S 8l g agoadl s Y uall cule Liiall
«laglall ol SIS L codlls Anlad!

laa ol Osdean 21,58Y1 Lis g )les
O Gslods ogushae ety alalt audill Guase
S sl Gandnsis claglall ois Sl
Boual! (3 Lo ;539 BgaWl ZLiily yuslaat egl!
09SO ASadl (e (15 LAlpdes el
slaaly Gpiladl e (e¥3ls) Glasl oilia
Olesal 08, relall anzill Gladal ¢31g3
oWl ZEY 23U Jlga¥l Lo

ougd Jaoodl ye Eiamiics 33548 olia 3
e Lgf ot 2aMaY SLally ciblaglall
il alig

S il o g2

asunll porie calual @l e ol
O (DNAYM Judis da s g i)
S (b)) ali)sll sue 20,00y caginll

2004/6124-23 b3 b = Slndh Ind SUSHY b o Gl 3, ,0)



ol :Jss (Wellcome Trust)s (NIH);
e Apedl Olaglall selsa (- Jgussl!
28 oY (Jlaa oty prell bnlis 555 o
i ylay L=l wlaglall i e weliw
s 355
Glagledl aclgal foumgll dund da 2
(ke asitly HLa¥! UL b A
s Al claglll I Jguagll o) e
Lmii;;aé;_'ﬁglulbﬁ}n@gﬁmﬁ Liaso
5 2Lt S Y Laliiag disne Aegacns o L
B syl S ¥ ails 4,0l clac¥t

Lol Ols glall dst

Coanal 3855 o (Celera) § e a8y
gl 1o Luslia calss ol dal o
a5 ell 3 yaldt UL 3 cuealu (S dslall
2 ol calel 38,5 sia (LY agiid
013 ol wlaglas uelgd (3 aogin lgles
00a N Jposl LgiSas dhod! cileganntl
AL 000 e 791,50 asaws ps clagledl
adgl A ;LJL. oyl Y93 20000
9 Aplad Adeyt Aeganl! S 13] L e
(2okaS a2 ) Apasals]
Ao S5 Y sha claglel! sacls Sy
e Blie g agll (DNAJI Luds
ro5 Gle 3558 Laily cdalell wlaglall selge
Aol oo ddeddl alls Juledd cilimes 00
gl At | JISEYN g 108 WYy 0y,

2004/6/24-23 ubi) b =~ L) I5id SHLY 108 B Gapld) 3,208

Slaglall sia Il Jsoglt e Cnsld
g Mgy Lgol asinul g

B csola ol wls il caua (Sl
ldds sleg] OIS gl agiadl fo)du
Caugll 1as ola aatell By cdaslamdl #Loyl g
defgd pe wodall suglaig slaal I ol
A=l culaglell

Cile ghalt 0d J guo 1 3 A s

Crardeds cal€ bt B susldt 5S4l

O g ! 3 Ggemill salana¥l o
Srall agiuadl wlaglae A Jguasll 055
OIS B8N 00 o Jslie Cygisn pueadd Lol
Iolig¥) 3 55budt Hlaill dgay o cdl3¥y
agle ol e & slane Wt (s Sy (Arelall
Js> Ol munly o 3,0 ¥ ol glualt I
L&M J.‘;Si diimedl Cilaglasl) Jouooll

dakell Logdll (3 Gl amg Y & pa
HI8 l W aslat! At cilaglell aelsal
cloglall selgd oladl (3, pds Wlia
i Lgida fpe Sl sl A
Lenlyl (S5 Ol gend! bimlt wilS
lgalll st

(g3l bl sgag (9 4l pandt 550
Oliadly dge) oloadl eWlees addi.
OISyl ya ‘:,:3’1 AUl @edl e TJ:L..S T)qé
B edadl I eofu Viay (ol pllaall
wlid) Sgod Bdaall lagtaill sl

(HGP) 13 3 Loy dabies Liow )0

40



a9 el cleglall 3ucly Lgloasl e o
(NIH)JI Layag iy (NCBI),

S sbldt sucla
o Obud¥l (3 wlld GIS glge wland! (s
wiiliug paidt g cals g Sl of ccnliddl gl oyl gusnl!
SAbis (8 e dumd) (Sas a8pll s a0
(DNA ) a5l ¢ Sasg duugyal! (DNA )L
OSas LaS (Blast) sl s dlast gy el o
Sl I (DNAM cdlalis des 3
OSas LS (ORF finder) alauty auisg 0
lislias 2es by clllla sl
p3sll 1ia 3 .(Motifs) dag,ee Dl
el el gy Agalall Ml (3 Gl (e
316 ol Olgiatl 3 AalS ol Aadl @it ol it
(309 A umenl 3 Al of ¢ palietuadf Jous
LeS .a43)al Laliioe e Jguand! Say )
Epmall (ye [aS Iae yags p3sll laa o
Llme Lol

ALd  duiell

45 el dwaiglty (DNA I e e dalanl
ol (ygany Liloes

Wyl
ol (3 Al s dage bl el s
0 g S Jgumgll ¥ ey i palalt
Sao gl Sbiledt uelgd ioslang gau3e
AagoW) 201 S Al dealis gy &
Oy ol Aalles Conall (e (S
Sau!l adaiid Y lausy! Al @l il

41

-Hr;

Jae B Jorl e B Szt
e glaol]

Jia ol a8 aa U sa Jlgdl
e (e Yo cmdil (plods oiSCew)
S0 o Lgatusinly daledl claglall uclgs
B Auaitly @ge c3gll ol o Hla¥ly
Loitly pagn e cglls L3S 2 Lll oa
gVl yugtaie Logesel bzl (ulS 8

Logandy cilimll Lisk pue P g
Jumed Jolad clS A ols lgie Aagl
Limd JAagl! cliod] iy calassl aulel
ook le eyl YT fast @5 oY
.(DNA)J

s wus Gyl a3 g Gl
M@@M&JT@@% Mealeas
Slags L e T ,;,13 Y P | RTL AP IO
oSedbeaddl U3 ye daatit A gLy

sucls I Jpimsll LolSal (S5 Loicy
O as i guialio LgSles ¥ Adn laglas
o Yol Sl oia (BLAKY Fus yalf

DF %

Ll e ghalt ust 8 o s

5 8l cilaglall selgd e waadl ilia
A Lgia (cdmi¥l) Gle filie (g9 Ulors
.(NCBI).(DDBJ). (EMBL) Jtlf lw

2004/6/24-23 Gabod b — Slied) i) SIY sad) Do Cplad) 3,00}



5. Knoppers BM Laberge CM. Ethical abadl gllaall & cumdl alaziol Goas <l

Guideposts For Allelic Variation Databases.
Human Mutation, 2000; 15; 30-35

Y
6. Lyttle J. Issues Concerming Ethical & fL

Conduct And Genetic Mapping Raised 1. Butler D and Smaglick P. Celera Genome
At Montreal Meeting.canadian Medical Licensing Terms Spark Concerns Over
Association Journal, 1997 February, 156 ‘Monopoly.” Nature, 2000 January, 403:

(3); 411-412 23]

7. Pearson PL. Genome Mapping Databages:  2.Cook-Deegan RM, McCormack SJ. Intellectual
Data Acquisition, Storage And Access. Property: Patents, Secrecy and DNA.

Current Science, 1991; 1: 119-123 Science, 2001 July; 293 (5528): 217

3. Semple, CA. Bases And Spaces: Resqurces 3. Eisenberg R. Intellectual Property Issues

On The Web For Accessing The Draft In Genomics. Biointormations,
Human Genome- After Publication Of |, August; 14: 302-307

1996

The Draft. Genome Biology, 2001 Jun€;, 4 Goodman L. Unlimited Access- Limitless
2(6). 1-7 Success. Genome Research, 2001; I1:

9. The Scramble To Patent Human Genes.  637-638
Nature Neuroscience, 1999 Sept., 2: 773

20041624-23 Gl b = Sd) i SUSB) jadd dso Gaslad) 5100)

42



Sl elgind NS dnl Jgo Tpolall 3 9o = - aalal] 139351

_________————————'_——_—

The Human Genome Project
Decoding The Book of Life Will Help in
Development of Gene Banks

Ekram Abdel Salam

Abstract

Ethical, legal and social implications of human genome research and gene
- therapy: '

The human genome research has introduced vast prospects for improving
mankind. The rapid progress in scientific research following its discovery and the
resulting applications opened the way for the hope of avoiding many mutated genes
or correcting them. However, such research must respect human dignity, freedom
and rights, and avoid any form of genetic discrimination based on the genetic map of
different races and individuals. |

Thediscovery of* SilentKillinggenes”in 1986, oncogenesand hypercholesterolemia
genes stimulated the idea of HGP and “prognostic Medicine”. Completing the human
gene map will start ever-expanding benefits for humanity: |

Preparation of Gene Libraryies depends on proper gene site location and on the
oresence of restriction endonucleases. This library will be the basis for Gene therapy
to supply cells with healthy copies of missing or mutated genes.

Genetic-print can define precisely the genetic background of the individual as it is
very personal, except in identical twins. Studying gene composition and mutation in
different species helps in understanding “Evolution” and in developing a new branch
of evolutionary-science genomics.

Completing the human gene map will start everexpanding benefit for humanity, but

at the same time will have a spin-off misuse pits.

#
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Ethical Issues in Medical Genetics in

Relation to Gene Banks
Nagwa Abdel Meguid
Introduction DNA

Medical genetics is the field of * Deoxyribonucleic Acid.
medicine that is the most centrally * Double stranded helix.
involved in providing services to * All of us have pretty much the
persons with genetic conditions same DNA:99.9%.

and their families. *Genotyping is looking for differe-
The goals of medical genetics nces in that last 0.1%.
services are Genetic Code: Four bases: A and

* To help people with a genetic T, Cand G.
disadvantage and their families * Triplets of the bases make the
to live and reproduce as code for proteins: CTG GGG

normally as possible TTA.
* To make informed choices in * A difference in the sequence
reproductive and health matters. could change an enzyme and
* To assist people to obtain access cause disease: ATG GGG
to relevant medical services TTA.
(diagnostic, therapeutic, rehabil- * Polymerase chain reaction
itative or preventative) or social (PCR):
support systems. 1.Heat to denature.

* to help them adapt to their 2.Cool to anneal.
unique situation and to become  3.Extension.

informed on relevant new Repeat [ Exponential increase
developments. in DNA. |
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DNA Banking

Three steps.

* Collect a sample that contains
one person’s DNA.

# Extraction of DNA.

* Storage of extracted DNA (DNA
banking).

Creating DNA Sample

* Least intrusive: check cells
(buccal swab), mouth wash,
hair (with roots).

* Blood: a drop. 300 ul.

*  Tissue: Biopsy, paraffin-
embedded

Other sources of DNA.

* Sweat, mouth wash (also gum,
and licked stamps), semen,
urine.

* Skin, bone marrow, cerebral spinal
fluid, plasma.

* Studies had shown that about
a third of people who could
benefit from certain genetic
tests did not take them for fear
that they would lose their health
Insurance.

* Recognizing that human genetic
data have a special status on
account of their sensitive nature
since they can be predictive of
genetic predispositions concems-
ing individuals, and that the
power of predictabilify can be
stronger than assessed at the
time of deriving the data, they

49

may have a significantimpacton
the family, including offspring,
extending over generations
and in some instances on the
whole group, they may contain
information the significance
of which is not necessarily
known at the time of collection
of biological samples and they
may have cultural significance
for persons or groups.

Ethical
Genetics

Issues 1In Medical

* Autonomy/confidentiality versus
beneficence.

* Autonomy versus paternalism.

* (Gene therapy.

* (Genetic screening.

Ethical guidelines and
practices of medical
genetics

Intermational guide lines by WHO
(1998) and by UNESCO (2003)
were issued to ensure the respect
of human dignity and protection of
human rights as well as freedoms
of medical genetics research In
the collection, processing, use and
storage of human genetic data and
biological samples.

Genetic Screening

* Definition and goal, screening
criteria, test characteristics,
sensitivity, specificity, positive
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and negative predictive values,
cost effectiveness.

* Test sensitivity and test specificity.

* Positive predictive value and
negative predictive value.

* Test imitation

* Environmental (radiation, alcohol,
drugs).

* Advanced Maternal Age.

*Advanced Paternal Age.

* Family History ( Three generation
pedigree).

* Population-based screen.
Genetic Susceptibility testing of

persons with afamily history ofheart
disease, cancer or other common
diseases of possible genetic origin
should be encouraged, provided
that information from the test can
be used effectively for prevention
or treatment (beneficence).

* In rare cases where disclosures
may be in the best interests of the
individuals or the public safety,
the health providers may work
with the individuals towards a
decision by him or her.

* Testresults should be followed by
genetic counseling particularly
when they are unfavorable.

* If treatment or prevention exists or
1s available, this should be offered
with a minimum of delay.

* Newborn screening should be
mandatory and free of charge if
carly diagnoses and treatment
will benefit the newborn.

2004/6/24-23 Gl b ~ S g Tl SUSUY jasd) dsor Goglel) 55,88

Collections linked to
evaluations of medical
treatments

Patient participants in clinical trials
are being asked for sample for genetic
studies in a few cases at present, but
we expect that such samples will
increasingly be used to analyze the
genetic mfluence and RNA, linked
to knowledge about clinical outcomes
and response to treatment, have
already allowed identification of
mutations associated with differences
in prognosis 1n different patients.
This research will allow therapy to
be taillored to specific tumor types,
and already allows identification of
patients with a poorer prognosis in
whom more aggressive therapy might
be appropriate.

Equitable distribution of genetics
services, including prenatal diagnosis
is owed first to those with the greatest
medical need, regardless of ability
to pay or any other considerations
(Justice).

Prenatal Diagnosis:

*Prenatal diagnosis should be
voluntary 1n nature. The prospe-
ctive parents should decide whether a
genetic disorder warrants prenatal
diagnosis or termination of
a pregnancy with an affected
fetus (Autonomy).

* If possible diagnosis is medically
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Indicated, it should be available
regardless of a couple’s stated
view on abortion. Prenatal
diagnosis may, in some cases,
be used to prepare for the
birth of a child with a disorder
(Autonomy).

Prenatal diagnosis is carried
out only to give parents and
physicians information about
the health of the fetus. The
use of prenatal diagnosis for
paternity testing, except in cases
of rape or insect or for gender
selection, apart from sex-linked
disorder, is not acceptable.
Prenatal diagnosis solely for
relief of maternal anxiety, in the
absence of medical indications,
should have lower priority in
the allocation of resources than
prenatal diagnosis with medical
indications (Justice).

* Counseling should precede prenatal

diagnosis (non-malefice nce).

* Physicians should disclose all

clinically relevant findings to
the woman or couple, including
the full range of variability
in the manifestations of the

condition under discussion
(Autonomy).
The * woman’s and/or the

couple’s choice in a pregnancy
with an affected fetus should be
respected and protected, within
the framework of the family

and of the laws, culture and
social structure of the country.
The couple, not the health
professional, should make the
choice (Autonomy).

Ethics Applied For Genetic Services

* Fair allocation of public resources

to those who most need them
(justice).

* Freedom of choice in all matters

relevant to genetics. The woman
should be an important decision-
maker in reproductive matters
(autonomy).

* Voluntary approach necessary in

S

services including approaches to
testing and treatment; avoidance
of coercion by government,
society or physicians (autonomy).
Respect for human diversity
and for those whose views are
in the minority (autonomy).
Education about genetics for the
public, medical and other health
professionals, teachers, clergy
and other persons who are
sources of religious information
(beneficence).

Close operation with patient
and parent organization should
ex1st (autonomy).

* Prevention of unfair discrimination

or favoritism in employment,
msurance or schooling based on
genetic information.

*I'eam work with other professionals
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through a network of referrals.
When possible, help individuals
and families to become informed
members of the team (beneficence.
autonomy).

#* Use the non-discriminatory

language that respects individua-

Is as persons.

Timely provision of indicated

services or follow up treatment.

* Providing going on quality
control of services including
laboratory procedures.

Genetic screening and testing
should be voluntary not mandatory
with the exception in the last point
below.

Why is genetic privacy
a concern for individuals
and families affected by
mental retardation?

A person’s genes can tell a lot
about that person. Employers,
insurance companies, educational
Institutes, adoptive agencies and
others can find out what conditions
or diseases a person may have
or be predisposed to getting.
However, genetic test results
can be misinterpreted by such
organizations who are unfamiliar
with genetics and the correct
interpretation of the results of such
tests. Having a gene for a certain
condition does not necessarily
mean the individual will ever
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show symptoms of the condition.
This is a fact insurance companies
and respective employers may not
know and thus incorrectly assume
the presence of a condition. Also,
federal law does not require those
who obtain genetic information to
protect 1t.

Although some states have
banned genetic discrimination,
the chance that a person will be
discriminated against based solely
on his genetic make-up remains a
high possibility.

For example, some people may
be discriminated against because
they carry the gene that cause fragile
X syndrome, the most common
inherited cause of mental retardation.
Twenty percent of people with this
cene will never display any form
of mental retardation. Yet, since
they carry the fragile X gene they
could be treated as though they had
mental retardation even though they
do not.

The importance of protecting
privacy is not new, but protecting
genetic information 1S raising
concern and has its own unique
set of issues. Although there 1is
currently no DNA-based test for
newbom screening i the United
States, within the next ten years 1t
may be possible for such testing
to reveal disease (or genetic
mutations). Individuals who may
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never be affected by a disease gene,
but only be a carrier for the genetic
condition, could face a future
discrimmation due to the increased
use of genetic testing 1n society. Out
with laws n place to protect genetic
information, the possibility of being
discriminated against based on
genetic make-up alone is one of the
major concerns related to privacy. In
addition to these problems, genetic
testing provides higchly sensitive
health-related information that,
some mdividuals feel they should
1s to know while others choose not
to know. Genetic information is
significantly different from other
medical information since genetic
testing often involves other family
members who may or may not
know or do not want to provide
genetic information.

How 1s genetic information

obtained?

Genetic information is obtained
through the study of our body cells.
Genes are the basic units of heredity
that are passed down from one
generation to the next. Genes are
made up of a body chemical called
DNA (deoxyribonucleic acid). Our
DNA can tell the story of the human
evolution. Scientists are collecting
DNA samples from skeletons of
humans who lived thousands of years
ago m order to better understand the

23

process of our evolution.
DNA-based tests are also used

for:

* Prenatal testing (for some cond-
1tions).

*ldentification of a carrier for a
specific condition.

* Diagnostic testing.

* Pre-symptomatic testing.

* Risk-oriented or susceptibility
testing, e.g., such as determining
susceptibility to inheriting breast
cancer.

What are genetic databanks?

Genetic databanks (sometimes
referred to as DNA databanks) are
computerized databases that store
records obtained through genetic
testing. Gene databanks are used
for several different purposes,
but predominantly for forensic
purposes. Genetic information may
be obtained directly from a crime
scene through blood (in the case of
murder or other violent crimes) or
semen (1n the case of rape crimes).
Other genetic information stored
includes actual biological samples
taken to test for PKU and other
genetic conditions.

Why is the argument about
DNA Data banking?

There are many situations whe-
re people must provide personal
information. These include ap-
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plying for a job, life or health
insurance. credit or financial aid
and benefits from the government.
As the use of genetic testing
grows, 1nsurers and employers
will want to obtain test results
in order to determine the health
status of the applicant such results
may be obtained through several
ways., such as from saliva, hair,
fingernails, blo-od, semen ,skin
and nail clipping. Virtually all
clinical DNA testing uses blood as

the method of obta-ining a sample
of DNA.

Why is genetic information be-
ing stored?

Genetic information is routinely
stored within hospital data banks.
It's collected with the goal of
improving patient care or reduce
the likelihood of disease.

Our genetic information provi-
des a way to easily identify who
we are and certain iformation
about us.

Other reasons why our genetic
information 1s being stored are to:
* Conduct research in mapping

our genes: scientists hope to

prevent future disease and dis-
cover treatments and cures for
diseases and conditions, such as
mental retardation.

* Establish identity of suspects:

DNA 1s being used by lawyers
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as strong evidence to establish
the identity of an individual
suspected of committing cr-
imes. It has been used 1in
thousands of cases in the U.S.
and other countries.

* Prove fatherhood in order to
prove paternity (whether or not
a man 1s the father of a child). A
blood sample is often taken in
order to extract DNA.

In divorce proceedings, this
1s often used to determine who
1s responsible for child support
payments and who will get
custody of children.

* ldentify bodies: DNA can be
taken from bodies that may
be difficult to 1dentify due to
severe damage of the body, such
as in fire or military combat. In
the latter application, there is
hope that never again will there
be an unknown solider.

Why has genetic privacy became
an issue?

The genome project started with
high- resolution recombination
and cytogenetic maps of each

chromosome, Followed by
physical  characterization and
positioning of cloned DNA

fragments to anchor to a high-
resolution map. This was followed
by large-scale sequencing and
analysis The last step is functional
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cenomics (the hard part).

The study. definition and “bank- .

ing” of human genes. heavily inf-
luenced by the research of the
human Genome Project (HGP), is
quickly becoming a great to those
who have any defective genes
within their bodies. The Human
Genome Project is an effort among
scientists worldwide to identify all
genes.

Ethical Guidelines to Access
Banked DNA:

* A blanket information consent

that would allow use of a sam-
ple in future projects in the mo-
st efficient approach.

* Control of DNA may be familial,

not only mdividual. Blood rela-
tives may have access to stored
DNA for purposes of learning
their own genetic status, but not
for purposes of Knowing the
donor and the donor’s status.

* Family members should have

access regardless of whether

they contributed financially to
the banking of the DNA.

* DNA should be stored as long as

33

it could be of benefit to living
or future relatives or fetuses.

Attempts should be made to
inform families, at regular inter-
vals, of new developments in
testing and treatment. Donors

should inform DNA banks of

current addresses for follow-
up.

* After all relatives have died or

all attempts to contact survivors
have tfailed, DNA may be destr-
oyed.

* Spouses should not have access

to DNA banks without the
donor’s consent, but he or she
may be informed that DNA
has been banked. If a couple
1s considering having children,
it 1s the moral obligation of the
party whose DNA has been
banked to provide the spouse
with any relevant information.

* Except for forensic purposes or

instances when the information
Is directly relevant to public
safety, there should be no
access for institutions without
the donor’s consent. Insurance
companies, employers, schools,
government agencies and other
nstitutional third parties that
may be able to coerce consent
should not be allowed access,
even with individual’s consent.
Qualified researchers should
have access if identifying char-
acteristics are removed.

* Potentially valuable information

that could be useful for con-
cerned families in the future

should be saved and should be
available.
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Key points on Genetic Privacy

* Many people do not know
how to protect their genetic
information, or realize that the
privacy of their genetic inform-
ation needs protection.
A person’s genes have the
potential to tell a lot about
that person, but genetic test
results can be misinterpreted by
insurance companies and pro-
spective employers.

* Genetic information is signifi-
cantly different from other
medical information  since
genetic testing often involves
other family members who may
or may not want to know or do
not want to provide genetic
information.

* (enetic databanks (or DNA
databanks) are computerized
databases that store records
obtained  through  genetic
testing, Once genetic
information 1s obtained. those
receiving the information are
under no obligation to protect
it.

* Protecting the privacy of genetic
information isn’t easy, but there
are steps one can take to obtain
the most protection possible.

We have to think and decide

Who should have access to human

genetic research databases?

Do you claim rights on databases
generated in the process of your
research?

Would you allow any commercial or
non cominercial third party to access
you database for free of for.................
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Tissue Engineering in Surgerv

Mohamed S. Ambarek

Abstract

In view of increasing demands and raising the expectations of health services in
transplant surgenes the increased number of organ failure with limitation of Cadavernic
tissues qualities as well as living donors limitations and associated pathologies and
complications. Technical difficuities and limited resources in that prospect hamper all
efforts to overcome this problem.

It is now apparent that this demand can not be met from human donors. A partial
solution may be found in living related and trans-species transplantation but these
approaches invoke the problems of disease transfer and ethical dilemmas.

This presentation reviews the current state of tissue engineering and it's potential
for use In surgery . '

What is tissue engineering? What are the goals of tissue
* The use of living cells and engineers?
extracellular components to ¢ Primanly, to create living cel-
develop biomedical tools for  lular replacement parts for or-

the restoration, maintenance, oanisms.

or replacement of functioning ¢ To furnish the vehicles needed

biological tissues. ' to deliver the engineered cells
* Combines chemical engineer- to organisms.

ing, cell biology, genetics, and

even surgery to form one of

the most promising areas of * An emerging technology in the

biomedical engineering. field of Biomedical Engineer-
ing.

Tissue Engineering
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* hallmark 1s the use of engineer-
ing science to solve biological
problems.

* development of new tissue from
harvested donor cells

* modification of the growth and
functional characteristics of tis-
sues .

Increasing demands

* This demand can not be met
from human donors.

* A partial solution may be found
in living related and trans-
species transplantation, but
these approaches invoke the
problems of disease transfer
and ethical dilemmas.

The origins of tissue engineering

¢ surgeons in creating new body
parts from other tissues

* new synthetic materials became
available during the second
world war

* tissue engineering evolved
when the focus of new tissue
development switched to the
research laboratory.

Bisceglie (1933) wrapped mouse

tumour cells in a polymer

membrane and successfully tra-

nsplanted them into the chick

embryo peritoneum.

Beyond their basic goals, tissue
engineers also work to:

63

* (Create tissue models to study
the behaviors of many diseases.

* Explore new ways to make non-
living biomedical apparatuses
less likely to induce immune
system responses within their
hosts.

Cells can be classified into two
types, somatic and germ cells

* identical copies of the genetic
code

* only germ cells possess the
ability for continuous regenera-
tion

* the key remains to find the
biochemical signals that first
enable differentiation

* Once the biochemical signals
are eclucidated, damaged or
worn out body parts could be
regenerated by an activated
infusion of stem cells

* Theemergingdiscipline of tissue
engineering 1s both a bright
and promising field. It marries
the disciplines of medical and
engineering science

* The engineering science is
involved in taking tissue culture
out of the laboratory.

* The ultimate key in the process
will be an understanding of
intacellular intra and extra-
cellular com-munication

* As this extracellular language is
understood better bio-polymers

2004/6/24-23 Gulo) b = SAdY Sid SUSHN jedd s Cusplad) 5100)



can be developed to support the
cellular milieu .

Biological systems can be thoug-
ht of as a triad

» the cells.

e acollection of secreted proteins
collectively known as the extr-
acellular matrix . '

 the signaling systems respon-
sible for the differential activa-
tion of genes .

e The focus of this triad 1s to
immobilize cells in synthetic
matrix.

* Need to develop design criteria
for the matrix .

 locate cells such that the
extracellular  communication
necessary for proper function
and growth .

e the matrix should dissolve over
time as a new extracellular
matrix 1s secreted by the
transplanted cells

For most cells an attachment
surface is needed for optimal
erowth

* highly differentiated cell types
are necessary for artificial
organ development

 hybridomas may be useful for
studying tissue in an in vitro

* But risk of seeding a living
being with tumor cells 1s an
unacceptable risk

The design of an extracellular
lattice must provide for:

 physical attachment for the
cells

* avenues for cellular
communication

» xenophobic transplants have
been contemplated

e controlled immune to the
foreign protein

e Oxygen 1s usually the hmiting
agent to cellular growth and
functional ability.

 a compromise of functionality
vs. the ability to supply the
metabolic needs of the cells

* a structural replacement tissue

« systems of large numbers
of cells which function as
bioreactors

* Hollow fiber reactors generally
are designed as a shell
containing  multiple  tubes
through which either blood or
extracellular fluid is perfused
through

 (Cell surface interactions play
a major part 1 determining
cellular behavior

* an interaction between
incorporated biomaterial and
adsorbed proteins occurs

e It can range up to alterations
in coagulation or anaphylaxis
which can ultimately lead to
death
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* vascular compartment is lined
with a layer of endothelial cells.

* cellsare known to secrete alarge
variety of vasoconstrictors and
vasodilators, growth factors,
fibrinolytic factors, cytokines.

* endothelial cells demonstrate
adaptive response to their
environment .

* Hemodynamic forces have been
implicated in the pathogenesis
of a variety of diseases .

* Shear stress also affects mass
transfter.

* metabolite secretion.

* gene expression .

* Vascular endothelial cells are in
an 1deal location for genetically
engineered proteins to be
secreted into the bloodstream.

* The appropriate genetic coding
sequence attached to the correct
promoter can express the
biological modifier under user-
defined situations .

What could tissue engineering
mean in the future?

* A supply of replacement and
alternative organs that meets
demand and sidesteps the
problem of organ rejection
through genetic engineering.

* Debates OVEl  NUMErous
ethical issues, such as the ones
surrounding stem cell research.

635

Major  tissue engineering

research includes:

* Organogenesis:  engineering
of a skin equivalent known
as “Apligraf.” and cartilage
renewing system.

* DNA repair mechanisms.

 The growth of a network of
blood vessels.

* Arterial conduits.

* DBreast tissue.

* Small and large intestines.

* Liver and pancreas.

* Bone fractures healing and
bone marrow breeder.

* Intervertebral disc replacement.

Diabetic foot ulcers

It affects about 16 million

~people in the United States
alone.

* Diabetic complications claim
the lives of about 190,000
Americans 15% of diabetes
patients develop diabetic foot
ulcers.

Diabetic Foot Ulcers:

* Open wounds that may occur
when an injury to the foot goes
unnoticed.

* Often develop into chronic,
non-healing wounds in which
the dermis is either damaged or
destroyed.

* Are slow to heal and can fre-
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quently recur.

e May leave the patient susce-
ptible to infection, which could
lead to amputation of the foot or
leg.

What does a diabetic foot ulcer
look like?

Treatments prior to tissue engi-

neering included:

* Frequent cleaning and bandag-
Ing.

 Administration of antibiotics.

* The use of special shoes to help
take pressure off the ulcer.

* Proper maintenance of glucose
levels.

The tissue engineers’ solution:

* Tissue engineers worked to
develop a treatment to improve
success and  duration of
healing.

2004/6/24-23 ;LY b — Sl dd T Q_wh 2230 oo Faghad 35,000

o [Dermagrafi is a skin substitute

made from human cells known
as fibroblasts placed on a dis-
solvable mesh matenal.

It 1s used to help in the wound
closure of diabetic foot ulcers.

How Dermagraft® Works:

It 1s placed on the ulcer.

The mesh material 1s gradually
absorbed.

The human cells grow into and
replace the damaged skin.

The living cells in Dermagraft
produce many of the same
proteins and growth factors
found 1n healthy skin.

This helps replace and rebuild
the damaged tissue 1n the
diabetic foot ulcer.
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