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.JrFJl ;Jl=i i..-iJti3.ll e,l;. ll 4+.r...,,J| etltl ;:1tfL1...1 lrr^-

j .J"..,Ji e;rt ir"'rrirl l+i Jti dl a,-../$t *r ii$il +;p' G3.;r- ;JS ilii nl

,tJl .x- slE:: ;l ...!1t ij.,.ll ol r. ll ei o!.)E d'J J"-.,Ji ;tS .rii ..il$l tE eJ|jll ;r,ill

si-r .tLc\. . . ; rSl fl-' JK.t- ileg- .-=;.. t+l ,! .LrjJ";..-.i .g a-,-./i:tl o.u ,.1,i 6.s

SJ".i + .rlh t^1i Blood Line : 
'E- 

c,l.pritl ,r-.i d f:;if ,- t; Jli':'rl lrr e--i

ilIl.,.JEl Ji,,.|i+-]Jl,.rJ.'Jl,+ !iJl- l^, Blue Blood Jill ilrl yl ^' i3i .*..:t1

(\)
.Blood Relateves

irll ,.r. ii.:- Jl ilJl Jl ,l-.ii .r .,EtJ ,y - e-rEtt rA- ):-i: u - ,-. JJI ,ils ri.r

t+.:r:: i.---l 
"<-: 

t- ii.'C dJL fy*.,|1 '.tr J+ p.1.lo..t 6*>Le pst iU ,iilrrlJ

.t Jt.:,-r +; . ir.t, ir;:-i. r1.rUl g1l

vrlLi,r tfi'U.,rf-,ir,r:+<Jf ;13:Jl ;1.!.;Lrll ellj. lr. ,1 J+-J !."":tl d,r ,s^rtb

.,....,11 
l+L.-L.t .L.5,r!l ct-^ lu.rts d ,r..rX i.t-.lti ir.,lJ "lb isiJlJ +t-:--|l iiJ.f l

c,ls:..-^t xS:. r<i *!rt+il ;l*.,r, JJE'.# .d,Jl li{J f#,/ A*- J,6iji Lni- Ji ,iilrJt

-. t! Jg e,lilL ,.,-'*.Jl lr.al .,-. J,rJl aA ,.r. rr{-i- nL J! Ji AJJ--I il*i p.r J! q-.-+
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. l-{JlJ-i ..;iL3 ;rJ3Il.e 

=...:t1

Jb,---J Gl.ri'b dl .'.'b orL.3 gt -lf l tJ-4 e+ r=l- al "-iiil iiS ,5i +. r--., L;!e

tt'... 
. ,',. , d ti{JJ liJi'lttJ i...,t.13! :l q-i.:Ib u.J-ltr y''f l rir

&tll + ;t-..,:f t .,<. _ ,:: ,..1s:.,1 cl ct-j C l.j ,lK i..,lJjtl y^ L- ,',r.*Ui ;i l3rS;3

;6ll c,:lSs.qtl l+ lJ-.+ t'.Lb.i. SJry- l.rr.r i r, U;-:.-.,;l l.lJ+ +ri rl-,;G r,,.ii

;Jr--ll AJ,-X+ lJrtS fiy o..;'iS- 3 Lr.ri J*li *r <-. j,fl ,rJc I l:<^': .'., -, rr.--rt f-:
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-: A. r lir :Jli ,l41j JAll ir'-'lJ L{J.'rf iJyall {J4 ii-r irl-*lil & lJJr:s tlr .'l+

,3.r,-9 ;i *.oJrJ + t :Jtii .!|.fl lrrc o jr c,.K :d lcllii ,rr ,.1. 5.;+ J irr3 . UrJl

-,5ij &l ,S1., EJI 1..--l L:l er:.tii .!.r.- Jli;S U (orr+i3) *:l! L,;, lJi .e3fi*,Li

(Y)

..1<^ll erE ci lK

dll e.-;. :.J,jl a r. l'l JU,:rd.p.., d& J,i # Jt4 -..rrjl rr^ ;lr y''Jl l+ L.-:i.l riJ

A. lc .61-,..'.j -., .# :J-., orr-. f..r' frjl-..,; L h:J.!i't1...*, l.r.Al'. .r,J l .Ul Jt s

.-jsr I trvy .,J'+-ii! lrI-J r .r+*i ,\ru/y dJri rr*--J,ri,,r ' o.-.,l .--', ,* .)r..-* -t
.Y1Yr -..1llLJ+.&r':...<L JJ., - li-rJiJ I

..;1tJl 6-!l : ..!-:13.Yll/'r ' ."JYlLJ+ -Y
L,ig I tr\/Y sJ,--:,ilJ 1.3J..J 

t r--i .\Yu/Y d-rtj. qrsl-J 6l'nJ13 -,:(J l *- Ll .r- AJjJ;JI r.'< -r
.YllA.-,lLcJ+,;E..SU JJ., - ii-rriJ I
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,:,,!13 glSt l!J'n f ts-i dF d,li,+ -,i. J L.r.tCl,il tlsrs:rl;Yl J;is d. i.:-lt tr&]|

fLJyJil,-i,.qi1",:11.1 Jl . r.'i.'l^^..J1 q.^^tlUir.,-Ji-Jii,..!r-:ll o.ra9,e,L.rll3

,l ji-:Jy{.K hr.elilti{-l"i&.lcjs ilJ.,-rAJ.si.,.-it,lj"Jlr#L.JJidll J-l ,rJl

d ,b U ': <^rl ,luAll 6.sl ell.rS ,/., ,rF+ a," t1-.n ll..-.1!l , iJ.l r..3.,t-,-.:Yl iirr^.

(r)
.JLirll ijLi ellJ.'. ir.r,t<JlJ iiLill JLS d,. iuE ,,r3 ,.f,iJl r-,l- +J-
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.t+tl l.rJ,-S,,:ll .-{f l c,G-:[ll:rlrl;ll oir i-,|-;.r ]JLj .,Je !t<': d p:I Yl ar:t::' .,

. o.;C JE L .r.1,.+ll r.r. y'rJl l.rr JE3

iiLrll fU e1 ,rr'i-t:t, (Gregor Mendal 1822-1884) JJi. ,rrli #lirl .u<i L':ll Jr-,J

tbrll fU u-l,Jl ir.l-,l1 t61l e;c.p\A1o pLc qi.{-'Jl d..-rF ef iF i.lli.:;S L&
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gJl A:Lttll AyrY lSl'1r! p-9,3rijll3 rrtill ;c ,.r,,..tl.r,l-;L 'l-olJl Jl : 'r'y i.i-, Yo 8rc

.t\1. . tls ,/ l#1.,.$<l ,:.i ai J! ,J& l+Jt, J.-r.
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"-.

(\)' 
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Jl -'i.yl ',-.-, Ji . . i- . ' ll Ll- ,ri illr :irJl ;iJl -,lSrl + {--,.?.ll i:t-i--l ilJ.r ;13. r.-t

(r) ,.'l;lrl ;'lrf l AF,rt kL 6il 3"r L i;.,11e- g. t4;lc

&Xl AilU.-,rJ. 1.rL;.1 ,lJJl *r: eol l+: dl i:,.it^ill L;!.r r]c. rr.t-ill ,i ,.r^^i rr..x.

i,J 4-J-:.i tj+u.r t-r--r CF a:-l ,i l,,)1, i--i d d-r.*1" dll ul,- +13,r 6:---. .e ,{...iilJ

. 1olr ;:uJ | ):--+, A./Y JLLrYlJL.j.
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q c,L+ JU Lu,iji), ,t ^{:.:.;cJ,.rl ,+ JG 4ii fr-Jb SrJl {.Jc e 6s .rii ,ol^ ....

.)LJl {,lc dl ;A; ,.11,6 q c,$,:L-!Jr{r.o'til-ll eJJi ,i,Ai-.ltrl i3L. .q+Jl JtrSi

(\)

's+it lr'r3h 31'5 gut+l . Ur - "a',; ldl,/ ;L$ <1ll -tX o. r'... L J.5,1 :p{^.J13

cl d-- . t-oU; .L :1.t, q c,.o+l dt ,l+ll 1$ iiilJ" il^", f1Jc dJl sJ,- .,Jl r+l $i

:JLrr llri +# J+ ll LF .sJl is.rlr3"r il ,l+-,t-J ,,ii,*., yJ l-l^...,:- cl u>tS ,. il+
(t).(t)"g*ilsl 

d o:r oxr-i 
",ljr{.;. y.lr .16;:6r -r.r,Jr ra:- 'fuq1,

;1531 ;irJ,l .il "L 
Jr: ii.-, e,.rs..r l.il gr.Jl :lr* l+pL,.r. rJ{-i.ll ; i,.riLtJl (4rJ

{.-Ji;S /;,U,1 l{ ^{-l dr +$oi ,rUfut^".a--Arl rJrfl &, 'lr i L{,-A.r l-.*
t".** , -,- d o'q lr ^r=l .E ls;"r.,,t| .r.rl sr-r.,

<irL.r d J9i JJI or.t:lJrs i+.- {$Il -.,!".1 il+ JrrJl Al ti,l .*Ar,t6iill .l-,1i .r-,p, .rn

,1. 4jJs: ifi. Jf-f l a.r,,,-i,..i; rXl q.:.i ri qj-Jl als ,1+ C d-l L ;$l ,4liJ 6Jnr

'ir:l d; t{ir:.:...: gJl i,Jl i.,c_ JnrJLJI.U:i lyl ..J.-., ,.:Jl {}l,.yl ;l l-S .fr.:=,L

J3Jl, : l0:. l.lll !r;J a.t:Lc. +Js tL .,^, l- Jbll sd d 1+ll Jl+.el

.{-,,+ CrLEr .{rJl ,fJ +'lrjs

il.+J+ l-.r

.*,-il,ftl

....jdl e-J,ii Jri- -\
.v Li - JJJ I i.r.r- -l

.\r\/Y-qll ,Y\./\. .ir . '.y1. t\/A sjill-r
............ JLLTYI J+, \y./v.,.-,.iir cJ'I -Y
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{;r+ #.-,} ,,:r+ dLe.rl 6. r. ri-l-. C, i|:rj ceLL y'*., 1+ dl sJ,- ,Cl ,J-J +

ii,l J 
. !l J: ^, | ++-",+ {c,-,1 ?'': ^yL 6{,*, J,.i l^,fe .o l.r L,+,ilriX L.* a*lJ

.Ai..ill c,k-y

L.S,Ilrlli rl}ll ill: - .ll+ -rr+: cti r,j.l.c {.} &A 61 .o-,- lja3n : !y, ./l .:.r.l..t

& fil: y : ..,11 t';,- r-.-ill . i- .' ;1o ,4t...,+- C {S} -rr+: 1., i-.|o-i r1l n+.,^,

yu,gd d .r.r-.i:ll elli,.r. p-rt*r.4Ir.f+ c,rlp.riljl 1"t':^: *,,,.i11 ,l,U ..:S! .1,c 4i,;
(\)

.4J., a.fq y! .& d A{.,i.Jt ui:ll tl .r-Jl ;l ll .il.rll 6,ft-, fJ .,j+

.q+Jl Jf,<l q c.La;l-i Lrrrli:l,r ,+l ,Ji Jrr i-.^i d frUJls !)LJl arl. 413j L'lJ

er il ;tr.lll ilr+,+ <-,6t-i-. :/J {-.3)ti .<'ts'.o.,.,i,:t-Flr+, .qiLll Ahi ,q+JYl ait*.,

,jlJ sru o.r.* L {:ll f-,1 ,ri cl +. JG Li[, .{-.ijl JJ+ L+ 'i.rr ^':.1 , LFJI dlq J+ d

gr.Jre.:ii t <Jll3: c,JlJ l^iJ^ . iJi.':;i c,.rlS ri-:o.r.r.,! -.L"; Ui. le u<b l.1l llLlr

'eCl-;u

.FL.II ,-,-..31J l+i.isr'i +^ Li;Jl,l,c11ll{J.rJl cljJ,{JJl ;.61iI;lrill ;1.e

;L_11 J 31, ' 
d3o 4.1+ tSt-Ji u|;l & t-{j. J-Jl LEI clj ,:llJSr ..;Jl,ll grc. cJi ljl t-6;

."a1; tof ,l;K

. rryA *ji.l.l -\
. rWlA J+LJ I JJ-ll-Y
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.C+.ll ij,JgJl FJ. O- i.+.,, &!il|

: e>!o ,eili o+S .p.Jt 6.J" 0,G, 
.:. ...: ll ,:rt*i1 , Jg'Xl J.aiu

: +t!, b.-ti qS rprJli,,rb.ie .-,,J1 €r t6*:Jr'Jt e.-.ft

.,ll;Il ; ABO ;.rll ,.jil. I 6lg : .lrll *lt^tl
.Rh ir.ll Jj,t. rrt r:b : ;Et JU,l

.MN,ll,,l5Li aL, : eJllt._.tl.tl

.HLA,r.':Jl L-J,"J| IeJ..-ll : g.,lrll *rl.ll
. ilJt #ti A* ,f ,=---Jt otoi! i : luJt e".,.--tt

#t-4.e EV ,y--P df .-,Jl stjli/.t'Flt n3t : eJuJt e",.rft

.lJr
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.Vs istlll ,J : J.9'll e.:..I|

.ijlljr or, ^t1 J.ir j DNAJI J*.c : !r.:Jt r:..:.-ft

. *r,rrr, ,rU, cAilJb5 : eJr.ijl i.r.rll

.ijl;jl et; -tt JEgpt .1.9r,;:uyyISJt: glll d.r...tl

. r ;Jl c,'tj! .,i A:ir cr.lrl DNA.,.r,! : g,-.tll d".:.-ll

.rill ,/ ,=. .Jl €rU! s,..*i 4J., FJ ui=S : ,.,rt-Jl e.-r'.rll

.si+l Jtit)l :L -1.1*.-,Jl c,$l d,t'Fl$.J.l : etlJt e.,.Jl
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rlslr ofu rilr el*! 3 qrlil, tilct

,fi,JlJ, FJ4 aF 6i+, &ri-o

c,l-i5L$l Jt*l .H G:il-rJl ,.ru.r, 6itl drJl cLr;:u...?-Jl Arijl Ll.r. C Clrrl d- ;_r-

.-(Heredity) .'...;,r1ll ,-*l ,e Agr,,f l i-.J1,f l aJl

J*- Jlijit dl tit rJ i.ruL..!G+ t- Js JLJ,r:- LJ*., 13 u., i:rrrll tb Y' i.. ri.,

:'':^;Jt'-Jl

. t{.*En i.iS- - 3Lr.r.no gSLl .r,,^ ullg(-)'tl i.'il5Jl Ertll ii* -l

.Jt=. yl .* t-.J[fi:b ULJ| E.rtlt ,.*rS: &-rL --

+ 4rd r5 ,:llil3 .",'-,s]ll3 i:*ill J-lJ. J'='r6J iJt rJl *: c,GrEill c.ji qis -+.

Jt*l ,"* Jlili: ,,:Il i=lt ,lsf ! JJ,:i L 6 ..ru{ rsJl y'eJl riLr .ir+ ei,-'b turl
(\)

.riJl c,[5lSll

,35tj-rrlr Ailiill 4:.t:G .3i.i.':<b i:lrrl + ,jle.r c,r . 'u;,;ijl hr i|^ c[ell . r. :tl Uj,

ij-, q:)B.ll ,rpl .(Classical Genetics) L!r::rl [;rr11, iy: L i:3S. c;.ije.r.., ailrirl

rl .i.: rio .(Modern Genetics) i:Jr-Jl i:lJt .i.l,'Jl'ir#< Ls: arrrll * +- q-ul

.1i: -"'t L lcr, ir. LJ c1 j,.1^l;S.*, ..:^t Lrcc

.o .ro : ,.riJl ir-l? - i-:lJJl+ -\
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o.,,bl I\ 1Y. f U.l.J s_il+ ,,1e il-lI Landsteiner 'J:ir.:.*. Jjy &K" /trJI ;tS3

ir.;,rl*- i.,J'"Jl Jl5l . ;ll 6i ]!,),-1;.t,<.6l . t illl =+S$,..1,-,,.r..:^ 
.ptl L,it . :, i.i.<l

;1. 6l) g4i.s t'b: lJltS rt ,rir ,-G;!l q!, t{-} j , ih: u ,i .;- ^ L.yi;s i-:*;- -.lp rlc.
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Gl-i fCl l{,^...1 ,Fl EJirLl i.Jl ^J<.r:itl .rl3J,l oja ;i ctl5 J.-s;l .(6J-b A-iL A-ijr"

+. ,,#1":,!i at<o ,i.irrrf l ii.t-:Jl l+_LJriJ BlJll l*rbil g.:{r if:Lr uE{ JE:r .ilI
(\)

.i-y L...:,.i r-r. pl I J5 iK;. il- 3o .il .i.':<, I l{J

C,.E-! pll .l-,t. ; u. ;+J+ iiill .:,"i-r.:<l c,l3;*., e-+ i,jEll Llt Jl ,-.!l ,l-6::l .r,_,.o

icJ.--., . iJ--u ..(ABO) fJl J5l,-i ie3*--c .rrr;tll ;tSll ilJl Jn AJLJ ea. .:lL t{i*.rl

J't yl itJ.L &3i u o.lJl Jii*i ,i J.si j.ij A,rJl ,t ^t-tl ,,1-r: l-o-il .i.':<li dltJ (Rh)

C* q .Jrill Jt-ll ,-* r:l+.Yl sI JlJ."i*.,y| ;c,t ...'.\ L;,-:';Jri il-J iJ'll ijJ,-.

iJ,=-.J sJin ;rt3Jl .rr.9t Jul iji ,U:l dn- &rr;.-Jl J{llitl

q+*.,J i:1" J& .r**' L tCl Lr.r.rc !L.-r .lre Uc* J! ,.-i-l eJl J:l . i .il .i.':<l irl

Qr,.el ;.r.]Sl La.r.r-e a-L,,l:L,.i J! l4ix L.1i tilrrl 'LtUl .:....^ i-.,& L,.y,r iJ.,-^i

,+ S# (ABO) ;r: . , ir:-i .L,i,l . : Ji J.lJ. ,+ 6r'jsi JEI . ru rja !83 .iL-^i

r.::i (lvIN)i:r. ilr Ll ,U1...A4,A2,Al Jtarc r{...i'.A L+.OrBrA4l#-i,r

.D Jt-t .ll +Ell i=Lifl ; trt3i'1eat$ r\ &.iii (Rh) t'b,J5L-i a)t:

. i-,Jl .:,L.:.:KlI*+ a*,!^51I .:,L.LrJ lj .rl=,S;Jl i*l,r. ri:; uJl ,l+^51I , .-,t+-5c++ (.)
. \l\-V o-, \1AV j-i-.r - 1..lall -i-g,-. 6s.l- ..r,1 .' : I lJ .-.L | | d4 1Jl,Jit. I -1
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+:yf .r .rGr ,r..rl Jir.ilil ,jt-i i-,L+ b.X f-,11 (_;t l,ll Atrr) fCt Lr--..It d,Jt et

ilJ-.^ill ;L <5le.r! *.tll,l ...- .r.tl 
"19-.-i 

S.s.e c,!i! ,r.'tll,l ,*. . .+.tt 6J /l .-l,t . r i.-.,1.1

LJ'.JI {:l#-i ;l *tJl dF ,+ ;lS3 <J"Sr., ,ritlll *,.r.tt ;ji.f l illt {.lr,..i ,f (A) tJ.Jl

.(B) c,:s

;i r1-..lj fl..-.r ul.,l . r.9i-jL.f .r.;6-jl !.r.41 oLil or.+,.r- a+lt . rl .r.X+ll ,!L L.S

t- liAJ.'ti+JJ:i ul- LJ*iill c,Lt-all ir Lr.x. & Sj4.ii L-J-q i-t-i ArK+ JJ+JII

.itX C ci_rr*ll" C ra5ti;,-r.r.: .&,Jl+11 lqJ r:::i .F C ,i. giJt J.i.il,l d &; lrloU

tt''";'''''" 
/',rr e'l-'l-,1'r' l.,. l Jt-

i-.:lJJl .:,1 r. ll & C t- {iJ,l iCl e,l-i3l$l L:l-- ,} ot-..yb c,Ll-pll c,5} l.S

;l.l=Jl ;l3i GLJj, i+J:i,Ju-,.-l . :Jl ;l pt^vo tul ,.,J/.$l ,ii.,tj".ylJJ ,L!t ;

$l_gll c,t ;. tl ;l . ;r- r t{-l*i'tr 
-L:rl^ll 

.:,1'r<^ J! ..^ r'l Ji]jI f .A;riJl ;bJ lji Fr/l

oir + a-jiIJJI sl:., ill .-.; .i. ': <l f .i.+JiJ I Sl;: 
"fi 

l.r c,l-3,-,3,-JJ{ I ,rJc i.r,l:J-

j5'fru. (Gene),1Jl fJ.ei. 6..J i,-,Jrl (pr I I o; ;L.,r^ /t It 11tS3 .,:,L,r"u,.tSlt

it?i+,-r.-,11 +':ll .-..r.I ,-1,l .r-,rdl 1.X-t,3.1.p.rii.5.rs+6tl i.ltJl :rJI ..1.r.<^---

iu;*f b,I+:., Srryl L.oJ-i:- €r-r-..JlJl 6rrill .-16.l..ll Lll t\tt t ,1. *r c$o .i-{SLirl

.DNA 'Oir: ,+ rr:L.il i3lrJl 'r^r- 5.l d ,.l..l .!JJl C i-,:LrJl ;JUl3o DNA-,

re .il .'-':( I f" "ii .:ftl,/ ei qLL. ;.rE,r.r-r iiLrl + C fdl l.ir 6-'11&:c

. \A - V ..,- .d-at-J I JJ--11 -\
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o&{J iiLJl rrL'i ijJ,s,.J .ijl,u J.lo- ...r ...r ;l ...:Jl cri c,LLEflJ JrJl ,.r. J.L
(\)
.;liJl ,lJ+f lr 6:t ll xy'; J! J[A:Yt c,e ll, c,lit-.;fl

.rL,,-jl .t:EL"l.).r3/l gl5l . :i-'br,F:td,l'i*.-:lt .tjl dtt_uJt +r}.rt i.:..,

lJ.i..n- JEIJiol -':lYI c,L.t.,JI C$l_r/l qjL,ilt tJri....ir.Gl5fa*-olj! ,l.x,.rf

.,ll.,j+ a,ilJJl i..,r.i{Jl e,LlJr ,.rj Lf, irru EJdl i+itfl ,irt:+E

c,iJl d,.-....:ll c,l.l! ,/ t.41Je . ^'.J *;.ll e,l-.s'ill f.l & -t:l..lb fJt s,-4i J*:,.!
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t'l;-,) 
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tl...ri.tr-..u,|,...Jl ilJl qy-"f 
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e-+rl ;,atAe-.-r,

i-,,.,.-.;,i fL,.il J=$ L.r,'j.i-.,in- _a,, Jb. & ;;[.rc. e,l :rar'.9|r.LjrJl d l+l +!ti";rt .' ^

.rt-:Il3rleli:lt 1si: e,tisr-- 1l .i. A.U (dJ .., .6il it';; qr, !:t.i' .t-J:,:qjl :JB.)

,L.JiJ I f 1,,,-. I I oi-r ;,- .r-ls'6; 6.l- 1.9 .li,+l 6 J.t+'"- t i-,-riJ I tL,,sJ | 5Jr e.
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.i.slj iJ:S !,{JS.:J J,-Li- iJ- e-+ ll ;j:'li g : J:iiJl(r)
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.ii',J:ll tL,.iyl oj.o; ,-.-li:ll f* dHt,

;l t-! _UXJ I ,;l .r-.39. A, B Lrt ^... fJl .t)li ,j c,,t:r a-,.:..11 ,1. clc,l. r:r;-, sJ .r--..r

oir 6.rg3 L1:. gl ,+ grL: y l+i J, L cplXt + .r;-:31 e; .r..t3 g3r * gr*

c& gy- ilJl Jl,--,rl o.-u .aJl g-l+- sj iiiiU i-*..l!l 3l3i1l Jr-.J J! e,Jl ^:^Jl

'l_p-ll oL:rli 6rL: giJl .,^i-Xll ;i .ir-:6t-)ti ,Jr .r-.S t djl e,l'..i-,:6U;jl.' ^ 1L,5i
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:,rJEll .ir+Jl -rlxl SL/IJ i.iLll CitJl ellSe c,U,ull .r.r enrl .U!...82t

.Y\1 - Y\t : ,-riJlir-.\ - i-:lJ!l+.1r - 1\(F : i --+Jligrr - i-:lJJt+ -\
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(o6"ra!.).r.L-t/rJ! (frr-Jt),L5l1;ABOiJ.,-ijt r,,.rr.lt Jj,r. rJEiit .}*Jr.rr,(y)riJ,Js..i

iJ*iiJ ,iJrJl c,lri.:.'i...^ .r--i ; .r-1.9 Ji j Clrl"j li:JJ g/ni.[i- 
"r.l5t- 

al sl , 1-:^i

J! .lrtlt .r-.Jr ir- 6,t-jil (Ji .,l.i.ll ,rIJ 6.rl l- JELII ;r.. J.j:i.l J.-= L I Lrl

: ,J;_ll3 .YAV r- -...:rJl ;l-pJl + , \1A cr- - &jtJiJt ii+= ,1vLp - p.rJt ,-l5t^i : 6^1, -\
hinciples ofGenetics, 8th Edition : Eldon J. Gardner, Michael J. Simmons, D. Peter Snusrad - Page 39.
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i+Jx .:it< L Ii.Li . l.{qti.r, ty lr JEt! I p {J-l Jl bX trti iK^ilt o{J !1; . I .,..'r.6

AB ,2lrYl q-.u./l tJ,J5t -i nl A.. C ,B dl:lt JEUb O &yt Jilt 1.r il,-i &l F-xl

.i.-: O Al-oj,..^L- Jilll ;i "+ lr.li qJiUl ,.,.,.i jJi:L.A 3 A !,.iEJl cF.ulJ .O.,

;l As*, (O rAB) ql3ll q-.rlt 1.riJ.,.air! A,rA r^o ^J6r . ;;1jilq-.,;it J!
(\)

.(Y) fr, JK,iJl e-lJ .5ltl ii"L i:lrrl 0ailJi ,..'..^ O rJ.ll if..ai Jb-. J.t t4 ,.bJ

,l A ,6:fl 61 ,5a.EIt .,t" hrri ,/ i:its- 
"*,,! ,l Or BJ A c,u_u,lt ;l ,Srr nl qr+

isai *.r o a:rru i.iall ii--Jl a!e.l;Jl.*..J,q+ujl .rl.re ,ri;s,-:.11J,+j o e- B

lial ..L,-, ,-,rL L nl,.{-Ei g^rlllJ qtrt:*.J|.e,2:Sr ...':tt .Iirrtl Bo A ; JSI i-,...;lt

,rJ J{lr ;;r tLt I i-.115J I c,,li . lU .i.,,.r- i1315 e,t ;. , E r[A i13lr9 c,l ;. o3s.3.,1,*i1 L

(9
.JrYl Jjijl r'i L d r.l;: l.al.U isiill crl;. ll Ll .L-J.iIl 

",. 
leYl ,.j-,rll

' 
(I(h) a{J,Jril#4iJte.it)1 : ;uJtr.-r.Ul

8.r.;,ill ; Li *J,-11 ; c,,.-,+l e,l..l./ i+i:l Rh Jl s,l:.,..,::l 3i .'1Lt-;1.;.<l ;t<

o.rgJ ,l-.-Jl fJl -t)li go r^'i': i jl . ' ^ LU*i arS .,.:l,i,l 
",i 

.r....r .rii Rhesus ,--..:

rt,.+l -1",r;.-J;. .rl Jl,-- J+:i.l JiJ."(Jjj.iJl) e-+jJl ;lt.E"+ i..r-i L ii.r-;.1ill

-t -lJ e.+ te or- c,li3Jl ,-;+,il .r-.c, .;l;Il p;F c,q. e. rJill p -L:lJ;rt 
.'^

.YYt - Y\V .1-: a-.riJli-r-t: - iilJJl+ -\
.\1-1Y !F l-lill gi-J: 65.rr..r,1-':llJ.-.Lllri:-i pall.!t . r-1
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6Ji..1 u€ti-fl| ,--,i p.r;i ra-E cllr..3 .rsJii c,U:- 6.6.;rtEll oir.!.r--l y I .':j,|.,,-..JI

lJr iurj.rl (Fl : .i.yl ..ll':: ,0,r., C ,_r-tl p,ri .r3,s.3ll q+:iilj GL.,I+ i::i sJc

J.l-Jl +r:t*,.,-=..J.l ,.1t 1'Il ;l .r-.oris..rr.iJl g+Jl i..-.iM+dj-..,1 6j.ll q+:nll

,ce_-r./ I JL" lrJ I ,i*.ii,) r:_.'.' ui,:, Ut, J lil I C :J t-.1 t

, u-.r e,{l s,r. <J i.r-13 G.ftt ,li La+ ,r-FJ : ,rJ3!l i.,;- .,/l

RZ, RO, n2. Rl

. r, r', r", J ,a, i.,--l:ll .:,y-,IYl ,J, iiu),LJ .6-r5L l.5JS oja3

ll--,.t o>!tl 8.r- <J l{:^ 6 .c,l:,^ {bB,:ll:r ;l Ul.rll e.u ,i.1...!-i_., : i;lill i-,*.i.;ill

c,L+Jl oja 6i'l-;!,;jil riJ .E r D J C gr c,l:Jill o.ir3 .,r*,-r:tl &LJl CEi! gi Jiji

cDe, ,-r Rh+ I i.r5ll c,l j-J<J':ll ,-rrSll .c,:rt f- ( J..,,ri.:ll&.J ,LU it"ts. .rt lt . ' **r Ltlt

.,J. gr.: .,.rl Rh "r,. ;t i+Jt e,_t5iJt tlD + Fri.: €p , cDE, CDe, CDE

.(cde, cdE, Cde, CdE)

c,:rlcln ,=nr:l ilJl Ji; c,tL ,,i i-lJrl LU of=, l-. glL in:+Jxl tJLi !i-,:i. - 1l lJdJ

.,rrii;J-. J.lrjl li{lJ.fjlxll .r;. ,....,11 cJli! c,tk ,j cllls3.c,llJl o.rr,ri,!il3ill pe

q. AJs- 6Jl €,iJl.'. fu.+_r.rtl J-lJl aJL, qi-ll fl c,rls d,u.,,l--.ll c.,JL. C.ll3,r

!r-.jjJl J^t Jl ...i.r ^ L+l 
-.,1ll ;r<i LrL err:- lirr) Rh+ ,r*,3rtl &LJl ,:.1r. q+Jl

frJ! J,.-.*r*.--rrl&t Jl a.u.;.rJ3Il '81'6.ti,I+JIJftlcH1.JlJ.rl,:lAi+4l.u(Rh+
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L{-.,.;,f.U .Rh+ -,lU.tt /l ot.i fltp,rle \i{i J.t Jt t.u;i L..s.r:.i.U &-_.rL.r. tyl

p5ll 6,u p.ll el.,o- J,rl ,: #....J .q+l dr plill ,f-jjl &l-ll;.rt .' ^ at ... il u[.^, i,r:

6. &ln:o ,l+Jl Jl J.,-l fyl -Lrl- I l': -:. sJl srl . ' U f l,--. !l 6,t-i ,iq-:Jl -x" q::.+.,

:+Cl .+-.r./l J-L,JI biJlitll ;r:+ U t+tUc,Liclljls,l^,iiir,lr^^ll r-.rc,Lf

r.ra 8"r-i.. rh:jr.&Li!b tJ..]- yl ,J:. i-,;- -;.o e,tLJ qllJl i=._irrl al..-ijl olj f I olJ

(\)
.drJi-rl Jli!!l C islir &yl JliUl C i!J,,., arsr .,:b.1,l

li$u u:,ti . AB .Rh+ Q-r it1,; ;ir"t* cur .O ,Rh- u.r iJ,.-ai it-., 6l r',. .r; 16

Ay .;_|.ili- 6.rJ3Il .r'-, sl JLJI 6Jii ,ljii 6E *Jl rl li-,:- yl ,J.. .i|}"C Jlrtll LL-! p.rc

JLI-.JI Jl*., 1-..-i*llr.l-{;;-jr#jJl Jt IJLjL:ioJ.l ,,.r..,.,-lull J.L.JI ,lTe^6'bll

Jtl4;LJl ,',-4"lgl .i-,..,JS,..pJl rl5t . ;ojtS.el L:iiJ(,i-&,,---el.r:.,.l ,f--rll

.€. .J. !r4r-JJ J.l. (,l.. JJJ JL u.,,^r-JJ

;'b,-[ g++Jl .,.S. - Jitl l-i . ii rr ..1-. rlt gi:+ll .,S. - Jill 
"+<l 

;i Hr+ 4],Li alJl !u ui,

, IAIART Ti tAtAnn aA nt y.#

. IAi Rs 5OVo ,)j\l rr iiJ-Il .,-i=Jl J. - il &r<j L$c i-iJJf l i-n.all y*SlJrJl l-ir

a+JJl eslll A,,, IAIB Rr ;l-ill ,riJfjl .J.- !r i',J -x nA Lrr.r IBi Rs 507o

t" 
IAi r.r 25vo :lAiRr 25vo: IBi rr 25vo :lBiRr z5vo::,rSi,LlrI

: i-:lJJl+,Y\1.Y\A u,- - cyriJl i.*.t a - i-:lJ!l+,V. - \1 .,-: '1.'illJ...Lll Cr11 ;.rJlrl5t- :-1
.Elements of Medical Gentics: Alan E.H. Emery and Roben Mueller - P.92-93 .11-1tu,- - i j--:.1I i4.l?
Principles ofGenetics: Eldon John Gardner, Michael Simmons and D. Peter Snustad - P. 39-40.

-iiiLJl e-lJ.ll +-rleXJ.yl.r- +;I -Y
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: [th J ABO !:..-' i,lJ)l l) #L-! rl4el ;:jJ : liJtiJt t rLtl

'i .:r.: ldi'ls -lro .., i.rr.:. tJ-Jl L.-J---iJt ,:Sl Rh J ABO plt ;1.,r . ; L.as-i J*i,J

;1,.^:tl pl c,lrl,::y1 A.,lGr.,ell+ :c,lJ+ill ol r-iJl ti,r,l,;! !{S 
"e 

L'tr.iiK:J

'Lr...a1..1t*.:-: d-Jl J'iirlrs jJ.ABO;tl-'.-,-,-,.-. pll a6-, .r..s: tal)l- dr.,f-l

Ll*.-t ird d ,-,.o -lyJt ;l*iJl 1 -!.,5 d "-.. 
j ,,:Jl Ai.E:ll .:,_ti.,-..ii. - llJ ii..r..o i.rt. ' ^

JYI a-,J*iJl + e,-., f .-U-: eli $E ,,Jc fJl g* c,t3ti 6;.rj.;L !c cllj3 ,<r.r

iilt-:ll i-,41 ,+e,^.'fB.rl .'^&;Jti+l-:lt i...JiJt ,,J.e;rA.rr ...&;J"i

,,r.-rt a.,. l{ . - i ii-. ,i.lh ,-lJ qi-i:.i.r 9i iJJr;..r-" g:LJl o.r.r ,:lFo Rh .rt . ' ^ i,. iJLi

.r{+f l

ilrll c,LrJS'ltt^1il'Jc1lj3.8.rl .'tl p1,,.-31 ;gi ,c+.r,::,;rO#Jl it3-iJl A-*

t+^Ar. e [Ft*; e-+.,(ri ,.:..ni A fJl itr i Ll .B ri A qi:-:ilt J" 61 ,rJ.,t..^tt

B a.rtl iL.-i L+ .B .rt.' tl f-+.ll g..,i.:,:: fs,A q---.::. - lU .rl.' ll l,-+ll H gF L.r:.

Jl .'tlf-+ll 6._ii'iilJl ;l ,sr;.r.A.rl.'tl f-Cl g.Jii;rr.Bul .'tl l.-+t e.J:i;

frJJs,ill ,}Jl).BJAqi-.=ni.- 1l ,<lir-i,Jl ,Li-r.illir.i-+i g.rl .'Uf:lt e..r.A

(Y)
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L;r.r il-.-i JSI .rt. 't I l-Cl iit;l Jj4 tJl ,:,-tyi lri e-+l e;J{ : (r) fiJ ,f,i

J--l Rh J.lJl .il .'ll l--+l iil;I ,-!._rL i,..rr.r_.,1 r-rJl ;;lill LJn[;r...:lli dhsr

e.' lJ-.-Jl c,t:uSi l e-+= d li! L-l . l l .' r* g.' bJ l l.{itJS e^--n*., Rh iJ-.'.-i O1'l-,r_1

(\)
.ClL.,Rh ,t,,--Ji-rl JblJl i,...ilt iuS:.., pll a!,-i;p .(F d gi) ro. '-r

: MNpaJl ,IL"i' gllrl{yJl"l1

alj'.J.ll lJL.l $3 .;L;f l Jic.bJl /l e,L;S el"-,,+ .;,1'',i.'':':.11 iF rit-.r. J-.J-.

I ;l--:f l ;.;;l ,iltl Jir Jl+-.,i;: -^i lqJ,r.J q-i:?-,r_ 1l .rji-^,j'C .r-.3 ri3.N ,M

ir..tirl illl ,jr . : i3l.:r +;.: qrr i..S: c,l :TJ:'.tl o.r-r i*^rl ,fi ,l ,L{J;rr .'^'Lr ...ii,,1.e-,

p iJit^i aJS dli.r ,KJi-i. ;.rl;-, ;1..4\ .N *t"*, 6ill d.,-J.ir M u-L+ 6iil q+.lu .lC

MNJ Nr tut't-+i *-r llnYl,r3,el i-,j,.,-Jl c,lJ.- 3Jl &Sj,:llr..r.MN Jl M3l N ol.,!Yl

.Jtcr.+

F 181 JrYr J-iI -;Gll -LJ

.41-VA rr- : lJlLEl r.Yf .-YYl (F,!f JiJli-,-l? : UIJJJI+ -\



1L.5vr;'f-.j,;;r,:-lfU: gJ-+.ll ,J-+l 6.rl lr.r.rc sJl (sLJ*.J,.u,SJt) ,:,t :.. t| ;1

&,rL &)t-il: N ., M ,ll ilrtls .'lj,*,,.r-.,.# .-'r., q:i i,- .r,r- JS I { :L J!--=,

tt'. 
*r, t {*i,iJ ly I,,. ox . L..r.r L. $ U" J I J-.,+ .r. e,L3r-3,...2S1 I

guJlJ-:ll .t:l
N MNMM

all MM x MM

- all - NNxMM

- I 1 MNxMM

I 2 I MNxMN

I 2 - NNxMN

all NN x NN

MN ;rll gyt- o..rlr: : (t) 1.iJ 6.i

, .,4*l a- q'-.r Jir . : ,rlc lJl,--J;l ,E!J .'S+ )Li .i+l-:il E&Lill olJ iul:': ...t,

ni l-$lny;s+y,N't-+l .,!I 1ril-,-o.i3N*rpI p.riJ-r-,ai.ii t':.',r,,r1;,l-{JKle

.N ar-;ll ,sp;'u- arJSJ-. LibMNJ M;!. rll srr.r- lS€

: ,,li:13 .lY..j-.i.*+ll i-r-tt: iil.r3Jl;L.l\o-: lrllJ:l. :.1t ,r,,yJill i.r-l? : i:|JJlil^-l
Elements of Medical Gentics: Alan E.H. Emery and Roben Mueller - P.92-93
Principles ofGenetics: Eldon John Gardner, Michael Simmons and D. Peter Snustad - P. 3940.
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alj--illr (;r*$l S i.n) L-c.MN 6t . r:, q:!6J,.,I+-Jil q!,^i.JLi.o 6l ,SL.3

t".(* 
r r) qrl-.,ailt i.lLJt t {.:ir. rqls (;r+,-l s . ir^)

: HLA (Human Leucocyte Antigen) r[a;Jl ey.rJl ic1*!t :..6,.1]t r.-l^hll

rJ.{-iJl ilUJl !!i;,p\1oAfLLHA,l.'Jrlli.d-r. II.1.L;..r;t,.;;[i .-.i.]..:<l

.t\14. tt J +ll d +j;Jt+,* lt-tlo f*,s,

* gr, .l.4:1 tilJrl qbX t + iJ,,,.:- J JlSl-^i e.rl ,rl" ie5- A-3,.--f l oi.r ,,1.,1 . i,

t- o"t -1,J]. q,r iJ*i'lt ilr.,-xb, HLA-Dr HLA-C r HLA-B , HLA-A;lgtr

,).j il+ I .Ji,'uif!+ o-l:.i.1 11. 6lil.. ^ .raji c,=l.t.,;S Ll+ 6J,*nl -rsJiJl JIS3II ,r.-,-.,

. HLA-D il#-ifl Jt!

i-,-c.El I Ll i:...rt li- .r- ls e..r- .r.s.319,1 tj-c.-,lSl I ,rJc 8.r3,-. jr uLl . ill 6irJ

.;11 .;- l{Jl- . iJdll fi gJl c,rjnl ir. r*S .u. elt r3 ,HLA iiLi. ;L-. 
(')LOCUS

(..)
c,IJ.tI iih-ll c,lJ.- !l ..,c C,ti J.l-. PHENOTYPE -,{li,ir$,}d Jl iil;!

i*.rJ iuq il , ' r . .-tl ;,- oF !l.,tj | ^ +t:r ,/,r^,a-:-i .r...-.3 lj!.e .i.--.3i:f l

l{.i,tj a-.Jyl LOCI ibll e.ra c,u L-riJl ,LjlJl !iJ*,.,.r.i.{it iJ." HLA-PHENOTYPE

.1t u-,u.J.iJl ir-lr : i-il.r3Jl fL .11 .- : lJl Ll-:|. r .1t-lf u-.i_--:..11 -q-l? : i-:lJJll+ -\
L+l ,., :1.r-r-.r.,;S | .rL i:-r-.pl-fJl.rl - ..1./lcF ..1.1.. ll q=,ltS- :r-'1.1 C.r3.. ' 

t-ocus (*)

.r\\ u- i-3lJJli,.iJl :J.Ejl.JKll .:Ili sj DNA C-E:
jlJl , i'G J.+ sJl;ilsJl ,J.! ,{l:j ,Fl .rLi--al I icJ,.-+-}rJ :rr-}rLE j liL . J{Ji,-:Phenorype (r+)

. rr^ d- i-.-:lJ!l iri*,:,J I . \.v o- L,.JiJ I i--.r ? - UIJ!l+:,.Aji .'Ufa-l ia:a.l l, i-^:--lr
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sJl ir..Jt,t o:!lu ,.i,-rr:tt HAPLOTYPE eJl".-lt ,Jltf .JJ..i 6r, ,5Juii L rJt4

J..a..;;l /.\oi:..'.t.J-:-11 ;riLi lKrs.1 !I.J*.,,J-JSJ| .-,.ob6r;Jc.rll l,f^-.

6..Jl .:,Lb ,',r+j .Sib cAl J at ii.,tl"- HLA-ANTIGIffi c,t'.,,.,'::i ,rJe .g-ill

HAPLOTYPE Jl ,J. q.i:lr i1,..it HAPLOTYPE Jt ; stiit ; Ini 6.o c,Jr..:^ I

;-,:r:..!l i=EJl ,.r.i!411 .r.':^ b.,si;l Jl Ari Jrt -J.,i:.,,,.i,.iJiYt ;E l,<r.r.LJ.ll

li{L.Air4 L"4:x1,-*Jtiiu,-:.igi ;,.,;Sl ,riYl 6-.1 ..41.rll.r,-*ai 6.frr*l*i;,.,.J<i
(\l' '.,L-icyl 

ie15 i.L. d t_r*.li g.l-S arJq L1.,1K c,.tt3i 61t ;,ti .,,*.Jt

e,tj! C t+lJLl + .rl .':-Jl cSr* L.5'..r 
"f5L-i 

g..rl pl C <:f L.,tt L;*Jl J5l . rll ,I;

-i*,Jl'lJiJ,all LJ,.JI LJ'.+-ll ,rr(J.l3,.6,i.'..r-6Jj.1l LJ,.JI JEI . rtl L'b..:....:ll

.!*Lr t $.1 .l.i1L iiJ,,-3,tl iJ- yt s*+ e,t13..,,1,.s;St S-.+ J1; Jt J*+ a Jr:r: f.,r,J,U

J.JJI Ji -rr+if b JSLJI r,i., ,LL- 'tJ-,i JijJ L l{:,J l5Sl5*" fuli.r-:l .,;j.i. +ttJl +

. c, -l-';JJ 
I .uf ; .lt:U l.'. u .'.11 t | | 

{ 
:..r .61-..:l I

. Elements of Medical Genetics - Alan Emery and Robert Mueller, P. 9 .1\ .p : prJ I ,.1-it : -1
.V\ ,a : prJl Jil. r -\
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: prJl JLJS .i,-/" O. .:. ...'ll c,Lil , ;till e.r*Il

y t-{-,.-i] 8lr-ll ,3,r'.,l Jlt.g+JJiSib Lri*il"lll d,Jl J,.t+ urJ (,.Hi.-tt ft lt JA a!

. ihr.;U'l .'ill EJrill 5b.,,J.c, l4Jii1c,ili ;.r..r-6L;,- l+tt*.gi,.:..rLt l.Ljlrrf.:

. L JliU (;*) L !,.i3ylri ur.l el ;3"i .sl-,i! iirt,/t JtJt ar.r .5.r-! ,,1,L .,JtrJt ;trl,

:l+*.r/ tr Ur^, /l u[5r. ;,rf1 1rf::..f Ll.j.,....',r; +.d d,";p_j+t- lJj y tL tj.Jp J!

,ri;Lcs:: Ai CJl"il (JrJil ip. JJ- f.lL e 6itJl, L,*liL l (-"iri ,rJe..rgu:r,- tjiSl .6,rr.r,

, ./ l+ l':i':rl dFi lil ,JJr.lbLit ..;ll ijLl,l

,iFlcl... .'^ er-- 64 l.d*ii:; i!.;.r LJ*i. AiEi,rJ. .rl;cJL ,pJl .J5r . r o:$ ''l9l

.r...:tl iJ.o i,.t"u't+,lii: ai ,y us^r ii.,L c,.r1 uJl i]l5Jl

JIJ-,Jl+- f ,r:itl .r|.,!!IJ i.-j,--l],| i-,J.Jl J:l . :ll 61.1 rH JJtl"i J,o,- lll Ul :l=.il!

lil il f{JJl .l"ii ilJl ,,Bl-i ,} i.rl -:.1 :.,rj(l .ei 711 ;r...:., .:....irt iLo c,Gl r:'i<^J: ,-,l.rs.J

.1r,.S,-,-r..ilt .r.uJl ;ts

;t*.,:f t fL.S:,*.,i.ll .r..si 9,. l-{.j. i.rt.i:*,Jl nS^J rsJj.l ;r-t .. ^ J^l.r- , r.r: ,'LJl:

AJI; ! c,l .J ..u uJ<ll i-l-p.9.iil_uJl c,l tJ-.}.':ll3l ,; lr-1, | .,;+ gri., (t-- .ctL.u-yl)

., 1 .' ;l l . i l ^ k-"r:g c, t,.rt- ., .r 1.,,!Y I gu q..JaJ.ad t l"Lf i
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-l*.ryl l"yi.:.l ,j!gtj,.try *ilb rl ...rll i4Liir gj:Jl,-bU:.1 Jl g.l.3li t.rr3p5Lc.rt3

.c,LJcJb dlrll dl.anb

ilU <.J 4Js: J+ nli f J3;l.All L4dl, ,Je l-{J .rt e+.r.r ;i J *r Jl.p, tjle .r.,;r.e

.r1., ri 3lr,, B .rt ,tt t.u il ,li ..#J O q-. u,J I # ,j lS J -,;,,i.i Lrj'-,.J . Lo{je . ihi., <-.r ,i *.;,1

Jldli # Jr si-rrJl o.u ,.1. t.r.ill . ii+- L .s.,ptlill &pril i:...-r | ^{ .}.1.l..+ l-{J

JriiJ LJ.iJt &J-:lt ii:,+ r<-l rl s,JiL,iiJ .rJjlt ;l ,r,'5;,tEt ai"-Jijt ,.. .-r l.+r rJ3lt _*,,:

ttd 
"*,t 

.rJ9ll ;i

ir,r*i.ll ;l :,iri- .rJl dlL.e Llriii fuau;Il i:.-ilt e. 1$tt ",otlrj 
iL,,..o <;: iL,..ll o.lr 6l

i"t*i! u'"E l + .nl J! ,,JliS ii3,.i:.r .l-a.llnjl l.rca yl*...ill Jl-lt Jl GJ"i.i- EJ{!t

r..5,!.rJ3ll lir......:JL-ltf<-tclliJi.tlL,.l;r;r*.,!l d-L:+.lau..llJil+AJ.-:ilt

a-S,r,-ilJlX Jsll ;i i-,e- ,Jl !&r:rU ir"rtAJl a;.,.iJl'ts,-- . j t-+ib,i + t^{J t.d3;l.rllt

.,-ilrJl i*,.*)i -.-tur Lrl+ii e. +l:l.tl . t-.'i ilji"i ;.,rtlJl ,ilriJl .+r, e &ul i:._Jn

tL.r.+ dll sJ.- dl .tl ll 0., Jr.e; o,tr ..jitll lJr i:rr 6iJt ilJt tj-r ;i .11 ^.:-1,

I32l JrltJr-ilr - .r-,ur -ur



lil tCl+. C {l^rJl i.:.,Ji Jl.r: ltgl.e .r.i &L, cJ AF, cirEib {+t iJ ,J. Jii*.,t 6.ilt .;l.. Jl

.L.lXii'lJ 4r.r..3,a.r l'.^(^ QL 6rrl L;JLII li.,llSl .itL- l{.'el4 lj.li,nl* l#tl+ d

;te1ll ;l-1i i;Jlr-J dl_il .bll i:,-y 6. {+,ill ii.,Ji s;Jh: -sr. "5i.r.l* L jilJ: lr{

(\)
. Lr.r..oti.n Jistr ir,J.ill CJ ,iilJJ ,5.rll .lrrl <..,.il|

o!"-- ,,j p.rll c,,lrl ,: :1 €J^rj-,| \ tY. tLc, ii^i f<Jl lir e. u!,aJl duitill .j,i:.J

*rall c,;133;[J-.J,ll 6,1] t{+Jligri.+Jlc,itsrL.lJjist-.,Jli.dl Lr..r;.ir-rl

r,;,,i JUJI ,! it=': l{ lil. ;}l frJl .* ,/n ,Jl fJl JLJ-] i--ti .lr Ll. ' ;ll d,. #<

ii

,/ i"..,L,r, lX ql LijJJ &tLll -tt;i ,/ i....L illl c,lrl..'::; J:n+ ;,rilill ;.Li cll,S3

, si-- AIJI o.rr # pjl Jlr':ilelJsl s;ij #L-f l 
";+;l 

yJ q* J.ill J+ JELII UL.

.<.i,i".LJl :--l |fJJ *JrtJ! {..-!,-,..}.jlt ,rc..,,.i.lt uliut .,.n=

1+iiii,fJJej:rlJrlLlllr.rdFJl .::yl L'.$ll .:,JlLEJ{+.ill Ll .';tl 6Jsl dr

Jl r: : | ' lJsl 6.ull .,.11'l ,-.l*i _x. .rb.-rr c,l3; 6- rJl J* dt+tt o+l .rl 6-r.21I ,rc.r$

t'J. .i)tjj.l ,l+:-i Jitll *u 6$l ,rJe ,l ,': :y1 c,r+i i-S--J,l ;l 'f1 i-.gtt c-i,ii ."rl

e.Jr . ;:rL.-.'ile.r./l +t -.'iJrJhUl i-J,--+... r,,j^iX_-lt ;.lidtJ6-.rt^{o.r

.gc JruJ iiii t;ri

.YAl ,a : ...Jdl llJ+yl+.\14 !,- : n-:l.,iJl i=r+s -\
.lA1 .p : .idl .r.r-- - e.:Jsll flJ-yl + -Y
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qjrilJl.rlt

Li trj t''',eE;1t9 hllil t

k.J.- n9:tlr-l ,.i,,,;r'xl e.---.tt

ar+lJ\ . dlr-. ;* ul-,..irl l*+ iusLJ .s-.,jls gl gi i:*.,1*.,Y I ;.r--3Jl *r lLlt

dtnJtcr.:^: titl"r-:]r+;J$-aL-J-i..lt i+liitJ,i:li.(\ ..,...,...)

.O. rr^tl trr,& yr rJt,-* i*li (t. . ...)

,.F:u,<Dt-ii clF.r.cg].?u ,s*irfu.i= iJlilli .isJi"i- e,li,- lal .tfu,ll ef.+;l t-S

.€r.J I e. \:'J.,U .JJr\.U

6;-._e .Cytoplasm u;u.rl**., * ej jiL + gJn-ri ii*i- J i+ iitr 6 lrLrj

y'uil+i*LJKb.i.il.tleEil LE-iiJ:ill.i3LluJl c,ljolJ..,/l &+dl ,,Je,.1.,U..11 tir

(\)
JL-la ors . (s:brl) sir+Jl C.t-i!l ,+ SJj.j t+i l..s i.G.Jl ilJ.ii JE,J., +:'-,r,JJl

t 1 + LJ-+ qJ.i' uE 6JisiJ .c,L.p,3'..pS .f-,; i-;l,.fr ,,.l" c,l :J 
T 

t I e-+-= I lC I

,re,.Ji:l 6,s.l ,'u'.i.J i:rgr.e.cl.*Jl Jl ; srri Lr-,r.r-S ,'rr.;,.i...g a:y: .LJ,*.,J*3.,S

1# tJ-.J-$<Jl)',.lLf, tr-r':- 'D". ir-r!,irrlc,l .r..u.r.,<tlJ.i*-.JJ+JI illl ,i..lJ.

d +3;J,'L-r- A:-.1 &i eJI:-iJ DNA J- ijt.i qar,i3IJJJ i*l*! I i.r-:3J I 3..r : q+Jl (.)
cr- ,=.;:* .r-i \; .z:\lu)l i.r&J I : ,,E I .ilr:Jt"lit.r 4- l9-+.tj "J- 

c1.- CrJ-
.YW.r - u.riJl L-r? i-:lJJl + .t.r

The world Book Encyclop€dia 3/25G253 -\
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a \r,r \
nuderx

.-vt-7ty'1
Chqncsornes
Ibnde cl gEnel

o?t ?'?\
o.ll' crLL

+r.J+L:Jl *r .r3,-^if l ;i . ir.': ,:E,U D2S44 : DNA J*J-. ,J.J" ;,. ;.;.!l ,-,.as,_i

(\)
.M 6;"\ sr 2 rr-r"u.lsJt

ll ...i'.rl .ur.3 .8.rsl9 f:ti..l. 6l -...i:.r qitG.6f .ll ...;'.rl +--rf .r -Lr-:,ll fE - Jit<:lJ

l.r.r.U g:UrJl A.UJ+b 6J-:.Yl illi.Jt ; ilt ^: ^ i-i*.: JL-.: qi+EJt ; r*li 6;,U

: .,4+ s-:r*t5.S. ,. d n .,..,i* lr-ry'l 6.r:.,.f1

(')lDeoxyribonucleic 
Acid) DNA 

t"or*,, 
s4*Jr ,;-rsJ r

fLe 6r1ill u&t-ll . ,..-':(l 13.,!i Friedrich Miescher d:- ..,Lpr.-.r. rJtrJt ;tS3

fL lrr yl -iy: d 1#.ll d LJi=ll .:gl--itl + 6rL-Jlr ijljl 
"i 

LUir ;l t! p\A1t

.\1t.

.Aul.l Gene and Genetics AIJJIJ q+Jl elt -- tL-l1 6J.r al--..-.Jl ,t-,L, L.-,lJ

6rill c6.LJl f.ri.*r.SLrll c,L./rll J.L {:q j..;s c15 DNA gl*L Lr4-.Jl r<lj,itl

DNA ldentity Testing - *u,w.genetica.com :6i3J I sL ,c..]_.ixy I ili+.i e..lJ -\
The world Book Encyclopedia 3/25G.253 -l

J-*|.rJ-*'l+-r- 4:J*yJ- !E+l IJ.:JJ !f,j{sl - t - qil,-l-,.j,- AeS- J# .(,j-+ : DNA :SJ. (.)
1A3-.sjl I v.l -:ll ,SJ | ts l 

a 
l - JS rrs,i,: gJl i-!-J"l:J I J3lJ.iJl i+i glS:: :i-:-3rr-.r

q4rl &LJl .:.<Jl lir J,.,::.:riJ .+J.ll li{J ii-Lr/ I iJs!l .:,r r ..J rrl L.r-.-r- b. ,s*c
,i-.llJ!l ili.tlI .o\ er- g,.liJ I L-l-.- UIJ!l+ :.J-:l .i-.Jl c,,lj.ilSJlgj i-:lJJl €,-rlr.-lJ

. o . t J- :Jl+i- .r.oi :: - t;

I35] vJur Jr-xr -sjUr -Llr

(lt< t D2 ,r*ez# fc-c-uFlo Dl s^..-J

,5ill e-r.rft, tJ-.,J.-egl prr,:l : rtl .#3

.l-r- -F+ L.r:ri ,t'*.r-.t.lSJl ,J4 ir,.-J I {E..J



(\) (r)
.c,l..e_jrirl ,F+ C i.ilJl c,L.rJ.f l Jil i"{-i ' 'RNA 

gjr#bfl

l4i3lJa,gg.+b9Jl crli-.a.Jl J.ij; DNAJI J44, siL:.I, .:.r*1,

6L i,-J, DNA.5. r C i-:lJJl 6r|.llJi.:i-:l c,l*,l3.rlt3-,.rt a':tl ; .r...uJl cl[r

DNA-tl Jl iJS CJiiil .,* &l c+ \lYA tLc Frederich Griffith &_,+ L.; ,-.rrr:rt

eJ. L,. ,jFlrt., rH (J!,j$l ,-LJl s,l:l^- iF sJr{-r.ll ...r|+i rsr"i l^!^ GLJI ;.rtll ,rr

.rsi-/l -t+4J i..,-.f l $Sill

pl-. Avery Meleod & McCanty snSLr .;ull3t- g.,;ci -,..,11+; dtj .r--, o:E f

a,! .r i,.".,r3l .$l .ri.r Hershey & Chase ,-r;:_ I t'r+ -,.21,i c.lt.rs3 .;\tt I

t". ,+t r:':-., ;ll tx qF,,jjt .rJ- s <;t rrlt 6.rut 3.r DNA -I :Sy ;l DNA -. JL-i

o.rr ;.[*i; jJIJ c,LJ<ll US ,'!r-i L- rrf u/ L-.-,rJl l::a[ i.-,t*,tl ol.s3Jl ;l

J-,.oE- ri ,*l (Bases) i-.rl dr iusr t+.ll .:,l'.J itl dljrliJ . 

"pr-.rgt 
l3 i;ul iJ-l1

q+Jl ,6j+ &L u.Li"J . DNA u-*..i Llh.'- Ji c,15"-.r+ 
"[.i,] 

i*..]l u*,-.,11 o.rr9 .i=n!.,S

;i ,.,.,.:tt e,l tU DNA .,.-i ,_Ji: C -i"t, ljl ell,G cltrl3 .l { l^ -r ,rJl ,.,1,,-.,11 .r.rr.

r1 2.340 Base ,rt" 6-r:- lir rlill ,6,?;l ,;1 c,u 2.34 Kilobase 3,r ..p|L,s;;

.:,lj;:3.xJlJ-./ l-a- 'i.)3.r .,.- l: 3-t3 .l a -j:l+J.:+l i-J.:Jl i lJ,j+ ,+-r,.:ll-:.s -orL : RNA (t)

Jl (-.lJlJ l-.) ;.r-.r-.r.rS.r i.-llJ!t i,.i:-,.JlJii (nJ-BrJ.i:JsJL Lrr ^,<ll ilijl I aF !J+J
(f ill:iJ | *.,) lliJa3JI

.\ot - \oY.p: i.;-J I i,- 1.: - UIJ!lJ4 -\
.Ylr - Y!. ,-: .i-..LJ I Jr....Il-Y
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(\)
.[1,000 Base = Kilobase s.:..JSltJ] u.1.,l

LJ,+Ef l c,l i . rL i-.l :ll rJ-i: ,ni , : -+ll J^Ul d i;lr/l S.rlll ,+;_rir
(.)

,.F+ll I I .' ., d jS cr- ,itS C i$l35Jl e,t .'rt- tl g.r+-.r,;tStt (Phenotypes)

xrrt s-,.J 1- a+ i.--. Ju.JlJ iJilJl c,lJrr- G.ll 6i{J i.-.n- r .d;t<Jl lie itJ-rl iiiJt Jrrrr

.dl+ u€li,l 6riJl L;^ul oj s,L A1!,-,fG, qt +Lrt c,LJrf t Ul (Phenotype)

AFt RNA.*(r- fr:.:; yJt €,LlJ{iJt ";+ t.r L. 
"iL-- 

!t :&i,1 DNA.S. ,ll3,r,

+ +lrrJl c,L3JJl ,jFJ drjj e,l-,y <J DNA.',S. J-;i .r-..:,1:t ,l-g1i litrrt e,L3JeJ,l

(..)
ol:,-:-.r -i5t}3 pi ;3 Nucleotide Sequence t!i_ J,.JSJ+| ; c,r :lt3.j-cL[,.i

'E:i iii lrr3 ul.. J! J:+ ir i.ilJJl iJ,i..iJl .Jn jir ,UlJl 6Jr .,i a:,:lrrJl irtlt u*,it . :',

,.F l+t*r:., iJi+lt JE: iJL",r{, DNA .s. J,( i-.nGfl i.,*,,Llt i:JqJt Li . DNA .i.u:

.r.r-ri e,l,-,-c l-{J .,Jl ol-:.j+l i-.oll t, ,:. ^ c,E.,-j+ e tjnl .}-J" ir. clj +J ..;ii Jl ,f

il .c,l'.JrJJJll eLL;+]| o.u prl;3. DNA Jl .5. ..;,",ri;.r.,+/l +lJrt ;J.i:-,ill it .,lJ,.

ip 8.r.r-s-"3 i-ItL iit bL ; OS. Qy.rf 'l+ +pL.r. r. ul.-; e,L3Je- rf 4+ l,F }+

.Gene Expression s-i|"lt j*nJt u--.,J L tirJ,i.]..1tciL-lt

:sJil..q:JJi.ll Jl DNA,rii:J)Jt a.:tJrt c,LJrlt Jrsn,qFoJt ,E c,$..,tii

Emery's Elements ,J;-:13 . DNA Identity Testing - www.genetica.com :6:3J I ,rJ- .€-jJjjll iS+-, C-lJ -\
of Medical Genetics :9th Edition, Robert F. Mueller, Ian D. Young - From page 45.

.-+r!+Jl.r i.ijfJl j-.Lll ,j',1"h+ 95ll !-:Kl I ,/ ,!- sjJt e,Li-J I ; i-+.+- rrl , "{r- (,
qrj i-Jj:-.y I u;L...l | :::i.,,: li g.r- r.r-- *j .:l , J:J-iJl .:.J:i.C-L:: : Nucleotide Sequence (rr)

..Fe
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.5. .r,.r c,,L3Jrll Ji:,y L* u< Jl.r.6lll RNA nil.tjtt L&lJl ,rr e,LJrf t oja.f l;Je

t".*.rrl 
Jl(DNA)

.+,J9J, ,:l..i-.aJl JA d Lo;9r9 crLog-,..,9-o9.l,SJ, , c..Jlill ,.. - r tl

sr"jy.ol .;.:u,oiJiJl ;uS;l .i5ll otXlSll i.,<._ JjJIJ.LL.itll 6.r-.5,r.-ri*lirl r+:r:

l.,:.i L"i irl or L..5s-ll e,ttl-.i.ill e.+ 5.r c ;rcr J,u d,6r.itctr rjlt_,.Ji-Jt \^J

.jl<:llJJ.iit

ir. aJ<. tt-.,.-nl o,:,rs (Chromation i*i:u.rrS; i:i+,- tt ...ii itCt Alr d *.rJ

(Deoxyribonucliec Acid : *i.--+si:ttt Fr;,1JtJt L&lJt I I .^i L*s..ir . -i

!1r.ti,.J:l .sJj.'b .(Histones) c,l'ur...^ .r; Lreti L.rrl €,1:J,,t J! iil;rt, DNA)

i.i- Ji-,,,.all c,tj,.:_,p+ll .r.-. jo. Nonhistone i-i_ j-.,.al I -,3i c,l:::,rr;.r,1| si*.,i 6,l u:...all &

lEi ,€,Lr*,J,-JSJf jS i-f;:- e,l r:U,ri DNA LAL. Jl ijl;Iq i.i- Jj*-{Jl r.,,i- J

i,. Jis ,,5i+ J! Ulj),Li .i.:- Jn--r JJ. 6F'tJ q:J:,."r e,L.:- jr. ir. ni! ,'US. l.l-.-s.lr<

. DNA . a.t-

i[lrJl lal'...,r11 e,l.ut-i.ll ,-....iJlxriiiLeJLe,L.r,-,J.u.lS.ll U>lccll.,1.rl frfu,+9

, (SUTION & BOVERI) s.rc..r&rL

.lM go : .J,JiJ I i.,-.1? - ijlJJl/4 -\
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t$te}l g 69:L., crls-oLi.o

.e,Er,.r-r.tSl + ilJ.-- - <='3Lrl J.lJ,Jl ,'r3 - g,l:..i1 ;l -\

.!r cE *j c.,l'.:irls c,L.r.,.r'"$Sl & u[ ,,r ,jlJtt-j. il::...: dJEr -Y

.c,l':Tlb€,lu..uur<ll ;OliEL& elc.-. + Sf sJl nilS]l f...+ d ge6 -f

iJiJl sr ;.r.rr..Cl c,LJ,-,J.!Sll .r.r,J . i. i 11...::l iLsbr Gametes e Li.ill ,'.JSI -t

,-i + i-3'o-.-.6 Sr-: g: ^r (J:b& uE L c,l'u .., .r<tl e-+jiJ.i-,J,-- 
yl

' d UrY I tL.i:y L tr'.'i"y I hr r..*'.e (qaL.t:r l),I-ct.;l I in-.r..,J.!s I

o.rr3.e,L3,..,3-j;Sl & 6J-b iEJ.-. slc',lt .-It ll ...;ryl ;,. i+E iji JS,5.e:s: -o

Lrer-,.o-" 
Cl3-..i.e, r[,i,, iIl ^: tl c,L.5r-,3,-j.1Sll 6llrl ,-1.o Jlii uJc' gul-l i4J-+1,I

.nlJ..!l

c,l't?ll Jfijj L[ill €,Ll ...r:l ,[,i'5 .c,l':rtl; i..;.S .rl.rel ,] f.r.r.rF ..,[l S,:-i -1

.8.r-l.e;.r-jS IJ..,J.J.S 6 + UJ,.-f l

, DNA;r. €,1:"-j+ ir- ii$ sac El5ll c,l.r--3,rr,rJl ol=at; uL-:.:,1 rc..r.rr<lL;

. c, L3*,3.L1SJ I Jtr.. ii)14 d l.r--o 6,:.r.6i-..1i u.L-o.f.fl t& 6 J.-f

i-l--+.:,1-3*.,3,-1,15,191'1 3jil I ,rcl1 c,Lg,-..,g,-..pS1 o. ot-,*,5- - J;l-li dL:43

!i.uE 6ri-ir.Sex Chromosomes i.,.,.:-ll c,L.r.,.r.r.,,Sl .f+ ortilb Autosomes

ir. l-. JJ Yf .,J4 6lr-i-r: i.J,-.i-l I i:If.llJ . ii--r+J I .1r I rJ ..u .,rrr(l I dr .r- lo e_rr ,rJ. i.rl-.
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irliPl'r: ^ Jlr'-"i+ll Jl u '-u''.tJ<tl iL&J.g--+ .r-ls e.ur g.-.+ l{j. YY .c,l ,,r..u ^",*<tl

eJ. o. J-lJ tr^..s"u-S,:rE{j rJSiJl & t-i . (X) >jq;.rlc t-a:.(,EJ -,-y-r.gEJl .rie

<J ur-r (X) tr-,r.estl (JlG' f+JU,F,iJl L,j . rt: ^ il ff tr,_ruf Jt aru),t (X)

t".(t) 
rr,.

iJ..-ll c,Lr*r.lJsll ; i.l) rr &6J.:ill gilJJl f.itul .ifin: ( ) tr..S;tl
(Y)

(rFlrl gt xy r suyl ; xx) i.r,.isjl c,L.e-j..L,fll ; ,-lr eor

.YV - Y1 Lr- : ..priJ I ir-\ - i-3lJ!l+ -\
.flv u6 - i-:tJ!t i..i,iJt-Y
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:.,:-Jl Jlilt 4iy*,,'tJJiUI CH iiy,Jt d oLo*.,.r.JSfl sl e,;..r

t+. ..-L:/,. dr" lJi JS C ltj. l+.ri Yr tsi Lr*.,J,.JJS tl JL-, JIS JliUl JlJ.ll ,r:JitJ

I . , rll .-.1:':'.1 t ^ r:rl{ f lJ -JlJ .r+l ,r {Jl .-.t;.:..1 yY3 .r-i ; .rl5ll l.r.r .,J! cJaj]l yf

.<-.,-J o.r+.,.,b l-l-..1 JEUI ,:11.1 -t-,y:;i d+ ll{j - ulitll .rt.r-.l - t-+.*i aF Ld.L)l--

. r.! c.5,.r. 
"ltrl 

tl*.-rr

{rs.J ri:s..,1' tJb.r. . ;h:r JiJ

.,-Lrjl &, c,l::i ulo--',r-ril YS

;ls li! agjl arx i.:-lli 1:^a .(''i.--r t''rrt .,r*

,,... ar;lS ljl Li .Juli J.<_ dt nr+ JfUl ;-.e aJ n,6

gdl arttt+ "-till dr ai Jl e-. * lj..o G arsj ,l+Jt art ;.U .;:ri ,i.-Jt3 + Lr.r--l

""i-il a.-,.jtL SriL ,r.i.ll c,t'.rai

l.<! . iJ,i.ii ri 'L.:u cr,t ,llS ,b

.,.,.,.ill &!l i.....:lL JlJl dl6J.f.i:.;6.-Jl3 Jl*,ll3r

,1re;i .r,; aA Jfrl J-.r.. S, ol3r.i ;tS liti ,iEll
(\)

.;Jrr-<tl u*+ i.--. Jlill c,li- ll e,.r-r .jiLlt ;l El q+

ij-Jl.,ll-. , t+Ef q- ,::sr gfl ,.tc ,.rG,'* irl+,+ J-.!!: {aJl ii-al I y' : i.r:L- i-i- (r)
.t ijJ aJt -::-. i.,3 i-i- ,r)t -.;,riJ, Cr+ e+iJl &rJs Jj.. J3!l Jlall .,1;i 61'.; ,.rJ. _qf3
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b.,t ...: Jl iJ,^ill DNA-f l c,u"-j+ Ji; +J,,Jii ai|,...-J]Syt .61+it .:,J-r+ l.iiJ -isi

gJl DNA Jl 6.;r..,^ill iJ"ilE .i:.r- 6Jl-.i.L jii.. DNA r+* lJJc L;Jri d a*t,
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.11.46 Kb Size;

.Jl&.J,Jliul 6J.:.r-.,1 dl dt C*. ih: ! \-t'J J.i-ll -!l r:c g-i.ijl ,crj+ll F- ul

.JiJ.ll ,r-.Jr!*ll -,-yl n3S- ai ;S+ , \-fiJ Jbl-l| :Yl a,ti
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