(i) Jucil
adaud o el ydl i it of gl

] a1 il -
AL 5,8 B plal¥! -
. sldin ¥ Sledos Sfaaf -
sl ¥ Olalol Sfadednd -
slalo¥) Qlelok Jrfpo -
Adoisd! DS B plhet el 380 p0 -
gl JLBS b plalo¥r -
L eedeedl glATi¥ -
el gAY Sladans -
) ﬁbg-” -
dol3d ! dargdgundl -
DNA Jf cusSy3 -
CloguingagpSd -
Clog-tuguag 55! bt e oud S pLS -
Asdr gl gt ) desiidld) dody plas Lol Qtisd -
0 joculesdt delarslans foldS -
el gt SN L) suinid| Jagilly Silied) -
dulSgd! ol gomndf daeitly dfjedl d3Ne -
oo odod ol guasnd | Jaoitlg ifyedt -
daolintl LS Hg dilyodl -
St | Jagilly matiidh ! Guonirg diif g ABME (b yadulo -
ACE Jouth! (pttiiigud ¥1 cycam
getuidf (1900 -
omsiid S-S0
padl Of el
Ao b ! ot yd < i
ACE giad-| § giddls dla juo Colalys -
(8551 709 dbassd! 5,5 b duocr gl guimbisni$f ol St Eutglis il Cotorss i
Al yt) Sl yud! pde Gulaldl

1



-1 )=

:aduid] 8y8 ( skl -

8 peie Aty (O saigall Lo lay Aals Al B30 da g (ol ) Jaoll dclioa A ghaie G
Qe gl Jsn 555 LS g€l B jlaia gl 5 pame ) gais 38 A Aghasal) ol glall any s
Hlgta iy orabl Jladl delin dpad b <l piall

Mg ol aiay @l dhdl da -

i Jal e ol Ay Jal gl gl sl Jladll Ja -

- A el g Gupull U ga ol 4yl (e 45 Ly 2aaae aml ) Jhadl Ja -

- pial) Gyl ol el ) Gl aasy A g s Sl Ja -
(\"-\’:\/\)

—ab @5 La ¥l A amlol Gl o (Y00 Y) "Ganis gula” 3,4 3
i el Gl dle ol A cannd) el clillie b 5SY) sal A W4 o
(Yo7 1 Vo) agd dpnlial colialy 50 uallll g Sk

A A ey G5 el Lasdas Toly callas ol ) (el e lias Ao gl
P eellid dage pe s e bl Sy ginmy o piion (o 45 lee ity Laga o pall
Tl ot e s Ll A Al s bt (s Jaaiy iy f bl
Jlall g gl g 85l 8 5 Gl 8y ) gaan g 5 50 Led u il
—ilad Gomabaal (lllaa el Jhadl delia dgai) il g s
il aal Taai)
gl Y
(V . :0/\)
omall bl ol85h ol o g andall el Jasdl J elall Vi g Y sl
On g laaf 4nd @lia 5 cany L Lol Alead) b 3 sl 8 I3 Jaladl sa audidd
Al of dlale paddl slall Jlae Lo yun Y, el saadl il of e oLdadl
gl il 1 of e g Las) 4 L alin g caaladl il 3p0a b B Slale s
(o —lime —pan) LLall & jass Caaay 0l Apaly ) 8Lisdl & S 506 3 g g
D (o Aanl) Ganids g Fabomall 505 (Say Wich cusis Jaaill JA13 iany 35 il o
AR A 550 daly ) el



_-f =

il of Sheldon (igsli—d ¢ i (Yoo ) "Oaibua Apa aad Sy
agaty o dall el Gy olaall jdse g cava Jadi ge sdgay 43 prn Y Sl
i all Jaai ol Y L sl ol Cililee b cptall 5538 (0 o) aual) Jabed Ciliial 5
e\ 3yl 58ty Cpamnly ) e lil Ay ks 8 ) AL 3088 AN cloaadll (e ey
ot My 0 S 18 S Y e Leun g L of oS A4l Claasa o aaiali oy 5l
ot A8 g el salls aimy B algy byl el ofs Sy ¢ (V1A ) LY A Qi
5 Loy dama ol Y @llig gy yull ol sally il il poriall Hlennd s et
Y o (55 e Lol s Dby st 3l s 8 (o a5 3k il Legay 358 0
s ol Ll o g 8 sl dal e A8 )l 4l S A ey

ol e gie g il oSy aaai AN Ay pdall ualiall lnal " 4 e plsy) Coay
O s ol blad ¢ 5

g 5 il ASaalipally aa g LIS Geua lEY] Adae 8 5 (hag

¥ Il gad) Jodd A€ f By ) go Barme oo ghay qiai A jealiall Juadf sy

Lop il —adad) gLl oY) Ay plas iy ¢ plisall amly sl liall g g0 8 o Lal
il mlally 5 jdad) cilalall Juail U O gea sl a gyl

deal] 558§ skiii) Gilakons il

c ol gall Salll calingylt -
claledal g o gall Joa -

NEVPVNU SUIE G PO PRCAPRU W S PSSR
cealll Bl Clajie gad cupall il dn g -
o) gl oyt AndlSe -

o) cu i ©



- P

bl 5,8 (§ slBaid glod] -
daaly il gall £ LAY —
Al elandl -y
Gladdiall eladd) -y

-:adeid] 58 ( sk Gilalos ifadine
bad clubad ¢l jdaa W
(eranadill ol N bl b ehaY) cilllaie g o sie Jilas -
Ll il g g b pedsd of Cum Laall 3 05l JUad) liial s o oyl -
ol adug el 138 i) gey cililliie Juadl () Sy agdl iy paadil
05 A 50 Sl b S e U ST aneadl Jaai o Y (YY) "Wifarth
O3 Aa 5 )8 Le 13 33 50 dpaly Nl sbadl 0 g0a 3 Body Type  awall Jaad
Ahall alaiy oy S sl sasy iy o3 Body  composition awadl b
(AFYA) L panadl el il itia alies Lieca Geay 4 e 5 e

O e (Yoo o) asd (V999 Y ) ((V49A Y ldny ) Ge IS Ll
%o+ o0 o iy wiai (Sl 5l N5 Cpel A Jalag auanll JSH skl coaas
AT e Al 0l T A VVVY G B o 13 A3 pa 5 Auliaad) 50 SIS
lua 1450 e (PWC dindl 5:Usl) o) deadl 49 L3 (Y444 YMontgomry
i s A VT Y G 8 Lo adin ¥ am b i 1Y) ) O Caned 1
Jiaally plus B 55 e 5,08 pae Iy oY) clilee 8 480 (530 & CDEAN
Dany b DAY Laf 5 ) cillee 3 oaadl aal b liely dand) <yl
A8l il b aall e 4l annll @l e o enadl Dt ie (5,891 ciloaal
O o—Sar 8 AW A9 claadly 4 jlie gl e 55 5SY1 o Genetics
(YF¥2 €0) (Yo Va) o (Vg Vo) (YAY: VY )L Al cl sl il



- §—
ddad] 858 B shididl] S |0
:u..\j\J\ A, yal)
() gi 4= A) S plai)
O S ey ¢ Cuaigole f dle s s B G g Asall o3 o
il gall Cloaaall Gmnd ALY don o) gaendl 5 3¢aY) paand Aalall dnall AL

) ey s Ala ) o3 8 Alall oludliall Guint Gang g pamal ol Bl 2
sl 303 da )0 Cua (e (5 st Ao sie ddasad) a1 e

00 A al)
CPRE SLY R EUIA Y
Aalall dgiad) 28Nl Gecan ol il sae ) Jalaal Jii A ) 028 3
5_S bl Aadlall s dalall diusill Cannall (any s dun sl ol 5 Ay sia 1 g Y1 cilulial
gl 5L 30 5 Al ) Ll (s Liad 5 (e Rpadd)) cilandl) AL
e cal 3ok dabd Gangs (& Anlie (g ¢y ) Al )

AAIEN Aa ol

() V- F) il g A e laay)

Ak suall g o sl il o) gl) Abantia g A0y dadiie i plaal Al el 038 (paca
58 Lol pe aulii Loy Lginua g puand] Jabas 45 fa g0 5 i1 bl LDl e aglall
Ll g Gl el jleall NS, Zall dalall dgagd AL ulal ¢ jlasl Lead o 4l
sl 3k

b ol osluly a3 5 o Al s S e a4l J oS L,

A DA e gl Llaladl g il 5 G o) panidl 5 Al LS nld o gia ga

o st g a5l g Aaladl oyl ki gy Ml g Jifaal (s sannally 550
(OA X0 ) Ll 13g) e guin gl Tundil i)




-1 0=

Pl 58 oY J ) el quidial) lual Blai

PRV B W Jsh Cpad) ) aa)
(Y.« = £,Y—¥,0) Yoo, e 0=VVY,0 V=Y. Ve Ja¥ qudiidl

La W ey gallad) ciiatll ey Al 5 S 3 (5 paall udtiall ey
(YY) (laas can) ol (cus Lo

Cusall e annd) Jas ol cildee oy bl Sl Aelian daghia
Dso—as LB 5y G el 3 ga £l cillee 4ad g Al JSLIAY Sl A sledl
13edy b |l a2 lailly 5l A0S Jrag 1305 sl 5308 s Ja yoy (500
&b o Al ) i e Gl slae) b daadll e ) e el sl s
dal el Bla e dpall claadl e Copail) Gl by eladi 91 Jal sl
Gl llee 30 g b i el Aaglu 45500 5 38 5 Llead o Y1 cililend 1Y
Jiianall 3 Lo L) 05K 38 Hacaly  Bnse oY Fea il iy g6 pae Ll

Aeduadf 555 @ il 4310

Lalalt 2yl 5 iy sinnall (M Jgeasll ad (1990 ) "3 pualall ae Akl S5
a3 ) bl gand a Al 35S, ol sl 20 Gl el e ALeiaY) sy
—fiadg A e i d 4y (Ia Ley Calaall ) Gask e Lt T (e Ll Ale Sl
(Vo Y:rY) Loasl 8 S aey A0 Ayl dualll

ity L les ple) 3 adiad 3l e leadl B s Ladpes AL 58 y0as

Cre U G 3 Al g all Pl e S S8y s Al g e 558 sae e ghha
A ) AL S ity - 5l (alil Alglany Galiall 3 55ha e 2adl 8Ll (a3 Ul sk
OS5 O—Sby 4ima B lea (b panadiie oS aaly e Y 4l A Gl Gy
Wik 5 &Y 358 00 il 3 Cibisy i jleall (o g e Aland b DY
G35 S G e e S A8l ) Gl e S o Ao il G5 oal
<) % paall Aealall Aapunll Ciliaal sally 350 JS il ol 3 G5l oy 48 ol
508 e o "Ll sl b Al agle e pen * Al 53 o) a8y call S50 e S
doa thad s e IS ) 30 w8580 3 el (Sa B 1T G aeg AL

(39:)Y) A s 55 01 5 A ol gansdl



)=

el B)8 Gui il et 531 0
(V pd) 3Sa) el adla S pe )

3oy Al e ad ( Y44Y ) " Morgan Wooten (sig Ol jse Ky
o 58 e Jaleis e umil 5 (V) i oS o lald) ileaS 4 Sl Lo Ll 5 o s
S Sl b ol g i g s g el Rangl B e 538 5 of canay ol
S a0 sale] e 1538 ¢S5 of Al 5530 Fend 2555 ) 15 paddl sla3 f S5
—in Cysea Wm0 o nas ol Ty asea g g liall i sl
Gl o 46y g clad ) 1) pee (058 of cong WS eagle Tplasil f 7 gpall plaall yem,
i Al oy sally oy of s Rengdl skl 5y sk Gali) e 4558 e Ll s dage
9 B Caalll wibiny o sagll 20a3 5 (e s il 56l LSH 558 of Canys Ay s Band
(10:19) Ll gl A el daid Base (5 hay

PP Y | J._é:‘é_'\{._:(\ﬂ'tf)"fl& JW‘W£}J‘J,GW"4§JQJ
opdis SV ey Conkalall ADL ) As gy canlll lakad 08 s agagll o8 (340
Jiod 1 paanl aad ol ane calley Y G Aa8 e peall sale S al 138 Jady 4 )
Il et oRe Ml el :
(VEVIVY) L oumblal SS9 oY dls Jladl g LS bl

(Y=Y 3Se) ablal) of liad) —¥

oy ol 3850 o (Y49Y) "oale dgana ¢ Ak Jajad) 4 dasa ' gy
Oos adatl el Glall s Aegtiadl f @aW) o cpaliall e candd il es
(VEY 1Y) ol sy Jshally SSOa 1aa e ey of qaay

el S 5e gl sy 3 e DU o (YAAA) "agualall e Ja " (5

82 sl SN e Aeglially oLl Jadall ol mill gy geail e 5 a8l anal o6 (7 Lall)

ey ccilad baa g 3 pal Adkaial o candall b s ) ) Aidaidd sale Jidy s g

agled (ALelSie e 53 oY Y gling seb 8l i 1S b dile Jle il 1l

iy e By G By (B Cygualll ae dipn Cilabie A gtaadly el 55 SH Dl

gl Jsaily Gl (3l ety i) el el wilin o ainsdl 14
(1+:19) (LAl o pngll Ula i o smgll 2]



- -

Gl Jlsay A S of (Y44V ) " Brain & Biter jin < (oo Sy
e BB 538 Al )5Sy Bl 8 meD okl e 05 Lesale Zliall S e
ol e saed) Ragialy LN Jalall @l janll e 3 il 4y ccamlall () (10wl gl
i e yaall dskanall o conlell A gl o iad) Aiaial ole Jadiy say el < S
laa o (\Q‘H) " Morgan Wooten G35 Olaose " ¢ s (ﬁi:'\/\) aladl dad g
(piia Je) o B pe ana (ga oo danll oledly 3l o 1508 058 of ey e
a5 Gige e Jgeanll Chaaall cailall e Jldll sy o qung A

S e Aigdag el sy (¥) S 5e il 5 (ge o (1299) "Adbu aal' Sy
Cas b gl cuan 3 dl sals e sl Al (6K XS caaldl) G agde daxuall vie (V)
(£77) IS 5e lems pshs of gl g3 e DU 4l (Y) 3S0n iimys (V) IS 4 iy
O5Ss A Ao liall g A0 gl Aaglaall salaf 5 BAY) w598 s agh eV g
(YADYY) L yll y Calalall ol oldd e 5 il apl

(0-¢ JS,a) Sl

Jo—lal 3ol 138 Jaddy of (V44Y) jale dgana ¢ Al Jajadl de daads
S A sesnel Al W a6 g 45600 Aalie L i Bl pgaid J Aal e
(VE:))V) "Big Man LSl Ja,l el 4gde (3lksy @llil 5 de il

bl Al 5% o A SV e o (VAAA) T agaiall we Jai " Sy
by cpuiliall Gill clely o caie Jaca ot Al e il il Cy gl o
il Gl 5 gy Lpa gael) Angially oLl a5 KU DY g lial (e alisl die il
Al 3328 ule ey ¢ el Bl Jad die gl Gyl Slaall Bhlia b il
(FE:¥4) e paal

i aaldl (3 IS Y1 e o (V44Y ) " Hall Wissel g JR' (s

so—ball Al (o8 G e 5l pe culll aibiay 2aiaY) Y e Ll

=SSOV e ey Al e aalill 2 liadl e DU o pull el o o guail
(To:vy) L aklal poagdl Jid s 3 sl Bl



-1 A~

=0 Gkl iy amy of 2 SIS Y el dae) o (VAAG) Taad g3 S5

ORIIESONE T I 5 FOU SR NORN T P INMURCIOPREL (PP VI
'Morgan Wooten (59 Ghbusa’ 50— 1oLl (8 Cagok (f Zeal sl el
5 S Ll (558 o5 Al o el y coanll ity (f oy S e o (V44 Y)

(10:TA) LAl o gl ABkasdl Ja13 )yl

Mg sy caid Joshall e sa (£) Soe o (V999) " A el " Sy,

L Al Zabaid) )i e 3AAYT 5 cu gl IS g Gn gangl y el Clagliall
C.\‘_)_S.“L}_Aaa_c_)_.\Sita.;_\;\ld\Qﬂﬁﬂgﬁ\@ﬂ\g&)\ﬂ}@é(c)‘JJWY
o oY Y Sadl e 4 (Y44%) " Burral Pay b i’ S5, (AA:A).53
ol 83 jleall ehaY Ay lladll il Lol audd Codl 5 Lo 1Y IS YT ey Koe b canly

Aghiall

P S e dgalad Gy el da 5

Scorer Cangdll e 5 a8l A o S of -

Rebounded 81 pall S pgany sy of -

Passer Dol o o -

Screener Dbl Gl iy o -

(av:ve) Defender gl o gy of -

355 521 el gul L554_'3( Y44Y) " Morgan Wooten (fisy (fajse’ S
S0 S ol B Lgia Yoy il el 5 ol S8 el el sl e alaall
(Yo i A ) b mian (V) ay JSED 5 a6 91 03¢) 03ma cilual 4

(V) Js
03558 G (1o NS Galdl) b el )3



Y -

gualpll JUab! (@ sl

il O yaiall el N g gen gt sale (bl Jlaall (B e jing
Jlae ol A8 enal il dia g Basaial) pcaly ) Adadid¥) duajlaa (6 conlsall
Slails bl s gl b el el dag iy Lyl Jsd (B Aeanadic Aud 5
el el of ey sl byl bl sasaad) <l il ulaell pe ol
Adle by fina s a8 Gaiad o 0l s G sn sall IV (e Ao gena gad dnsall
oial LgDla e 20 aglee adly sl ) Jlad) 8 e L) Ul s Sl gl <o
ob Jsdd Says Ashadl sacl ol ye o elisg 3oantia 4vie ) <l s e Guue S Juad
tlea ale da gy (ol )l o) Cldee (8 G ) ) sae clla

Ol dglle el Haall g clalaxiu) (50 (e ALY paliall Saall CaliSY) oY

bl Bla il g o5 s il Y 58 <y il G Al gall sl

cpplaniial 5 agdgie pe (@8 5 (A Daall

ool 3l oS Canl Leal b Tan Aage el sl 3 oY) cldee o
Guonall Gl slee dngig a1 a5 e D) 4 g5 liall g Ldaddl 5l (Sl
JSS

Ailidn gl o8 5 )5 pually ity dal pgsl 35 padtaniad b Y CDKAT ey
AV 58 e L 5 e 5 pall o (Blaiy 28 US coulis Al Al (e
Sl san gl eal ol g cullad) L s o B 5l Bplanll g i b gl 5 Ainall agillS)
B e ol 38 UG Gals )8 el dsag Aay I e Jeay i o 8
=2l (bl Gyl aldee 8 Classification caiaas cillee ¢jela il
(AY 1)) g Aalall mad il gl ot g gen & 3 sl < 08l laaal

: o gl ki)

TS dalens G 88 gl rs Gaulia Lpansn T by ol Jhal) e lica daghiie ¢

A Jase b pua (o (ol dhay sy o galion o 45)lge Aa o il Laga oyl

e i Loy (A Al g gl e e ol bidie sl ) 058 o pb
clll g gadl g gl b o el By () ganan dile 5 (5 90 Lo aill gl



-

Ll 5w ) Ak 5l laalll aal 0 Somato Type auad dasd siiegs
" gy Al sl e e (el

asall Jaat Gl (3 5k alanad JS8 avall sl el DUl pusall dass diays
L 5 anally Lomant g A5l ¢ saal) 2a) 5 Causi 3aad g Ay fia g g il Sl el
el all o gf auall Jaas <l iige P o (el ol Gllee o 1S4
A8 38 5 bl cyonl 8 Al cllee Lele adiey S Aslad) Cilea sall 2 iy
tleaa BlaYl (e e 9 e Sheldon" ¢ gabud Al

oiSay M) o laadl clidl (e el bl 58 5 Genotype (Al Jaaill -

U PR [P SN RPIRG i1 VENP PYV R RECOU RPRRENSY
A dimy oAl g eldll iy 8 @l yaall il g8 5 Phenotype (s aUal Jaaill —¥
camall ) e

0o embl dlal) debiva oS Y 4ild 4y 0 (e 4555 Ly dans oy ) o Cua g
s Gadd (e She saall (& Jhy dae) Gendaion ¥ sl aliel 5 00 Lege pun (6
Gadally il o (goall Bl (8 Dy ALY (e gy (B 050 o Osendl GadEl g Banial
Apaly l claldd) e quinll 5 Caad) cilileny gy @l lan @l Caymy 53 58 i il
Lanaliall el cilical gall & el 030 8 g gl 5 2ladll 5 a5 dadl 55 )
e Sl 5 Al 5 ale gad o cud) Sad qu ol 33l wa 5l ) Ll ¢ s
5l a8 ol Jhagl delia Cilaste gt of (Sar elaal) 5 Al o daal
Glalu ) 8 Jsa 5 Jpemy Laas Al Al G o e (33 o a8 8 s
Glad 2 S5 (Y98 :1A) s U s I LG5le sy ale Ladl ) dpaly )l
o2 Do ~ladll Ax o aaas ) Al < pead) o (Y o)) " Havlieek  <Ltila
i gl 2 B0 06 5 clually 5 5l ADle Led < jie o Ausly )l

( Y¢ A )

A8 5 Sise yaie Gliall g 5 o) (1994 ) Malina Wlle " cilad i

(EA: Ve ) gt dsall g A ol gl



~f )=

: o gdgudl sl ifaaae
o= GuS Al Al H ey g3 el Biochemistry 4y gl ebueSll s
Gl leall 8 LS yall 038 N 5o g Lad) salall (S5 8 Jan Al Sl S
sl L gy g yall A8Ual Y a8 XS 5 ALl lS el Ay g0 A g Ay gl
=8 paae S e dal el Gyl clesSll Ao jiey o Apall KT 5 guadl Jalial
Aale ddia) Lo ol gadl g Ay 5l A 3l SV laa
e B ale f%5aS Aadiiiusal) Ailass)) Jalladl) aaf (e
elaall 22l Ciliga i S 5 Judan =
SO mala < jlial =¥
5 Al Jlea¥l 508 aat 5 e i) cllee 3 dla ol jlas) LS
Jie o> sloall oY) Slilee 8 Gon gl gl A8l Aasiad 5 a5 L oue D L gie 2
sd Cnaall oyl Laa o 5iimy AN "PCR" 5l dlide Jelds s DNA  Lall Landds
alasiul 5 of Gaw o Cum Cnill § g ga Laa AN 5 Caabll o gl eliy) cillee
o 8 (e Andill oda

; 41394
¢ el et e -

sonf 4%l 353 5 Electron Microscope (o5 SN o sSus Sl plasind e f
10 =V Loa ks pa e il uia o deaiys Alal) o 00 g Jaa 2 DU a1 40
el o8 RNA 02588 018 of 5 bl gism 5 pans "y RNA e (5 5ia3 i sils
Adal Jals gl 068 lSe g8 o susull o T Ribosome

O Abigh Jdla sa wlglie & 39 palaal Lo sl 4dal) Jala aa g LS
Pl oS A0 (e ()5S A0 1S 8 candi 3 Sl il

Ol -
Ol Se -

Al Jabs angll clblee L8 sacbudl o Jexlp a o gl A0aN Jaby aa g LS
=3 2 g LS COlasll 8 gl g GBSO (g 0 (pe 0 sSTp Aa8aN LY o



- f~

G 9xds tasdl i K3 Ay gae o (L3S gudl) Asllall cagn qulag Apaad LA
3Rl 3 gl 5ansl e i sl o ysial B Abe 28Ul Fl) o Jet Sl
gl s ggaally 35Sl Jie

il 8 ala s asiyy ol uilay alyg ogug il (5 3S pall auad) 2 LS
RN

i te gy a5 Qlifiy e 5S4 :Golgi apparatus s> J4> -
AL psis oyt g Clisa el tia Aibiaall 45 )31 cldead) (A avall 2ol
FO gl s 59 ySY Adlsa) g (45l

Slifig p e S g ¢ Endoplasmic Reticulum:d—a el Al -
ole s g e(shag

LDy clangyll (680 (3 Jlad Hgn asig cpsmsiy ooy cusall g sl 1Y)

Al G s gl (s e Jany sl silly Apsall 2386 YU dosy 315 cpun)
te A ssil palaall gl

.DNA Lall =

RNA U, -Y



-
: &Uﬁi EO e ()9S g
.Jlu s — m RNA -
LJilll — t RNA —«
-G-ojujgg_)ﬂ - RNA ——=

JS3 o abislS saill (e ey il e OsSy JU JSAIL e g0 DNA JS5

O Gl 25 WIAN o Cus s DNA (e ¥ 2a 5 408 US55+ dish s alu

s oy lgia It gina 84 51 iy 51 3 e oY) e J3)3 DNA ok
B30 Yo r G L gy Gaadll ) (i Y

(v)dsa
DNA 3 s i

Ul Gaske oo Adall ofig 5 b 4 aSam 3l Ll 50l 8 DNA Gall

o pSaT o il 31 Ay 8 Las ool 2l b el oSand) s L) s RNA

Sl b Lall e s a (A luall Tl ) jeday Lia chey cdlad) Jals (¥ cildee

Al (b Ly ol gl s JS i W U 2l 30k ce WA Jals adl) cililey

Al Glleall O AN Jals 3 Jhal 8 oS b g ) il Y

Jhall Gllee (3 sl gt cpal G Uas 6l a0 RS a5 A0 s g pan 3
S ol Gl i Lo lbaYl oda ey ooyl L Sl



. .

. Gl yod| Balk! dweiibo

) YATA sle " Charles Darwin (g Sl (s 3lad)l Sl S5
e ol Adandl BTyl Gra e slie e LS Al i 4l sl g sunse
ade 3 thysa e giu dob i g sl gl it ol pti o el i3l
sl plle lia IS ALl o3 g ls 4 sl (W gl s Ay (S5 ad)
o= A s d iy B 5al da Y BuluY) o shaal) 339 a8 ((Jake gaasa ) s 3]
i O sl alanad A gema (Luatll) Aihay 3 Bpal) dpele Alae 5 2 VATA Hle <oy
Al A WYY G e Gany S Jaie allall s a gt of Jg V90 Hle
Loy Pl o sloall oda 43S 8 il (pe A A5 ey Janad) 2800 Caad 3Lalld calial)
B Lo eldall Jh Cun sladl e eladedl Ala ) 32y 3 (e Slgde <l A @y
ey O gl i i) allally elgil g shans ) llally el slall 3503 1 ifl dle (Yo v )
b (fily 85 5)l8) danly Ad g jaall iy iy Apalll aus A (aV A —VAYY)
5sma—aad) Ll 5 il DA Ay ¢ S Dol daia iy (S all all) 4 e cul]
$9) pei—o 058 o Lalay Alladl JLia Arsto & Baster soiuby she i cpdladl
(a1V43 —VVY4) Spalinzy . ¥ (2 144 =1 1Y)

B s sl e Gl e laain OIS Ll 5L g gl Al cand) L)) any
Ollall Lgailes ()b 250l Gyl o g o) c5I) slad o3¢ Al
5 aVlAe0 oo ok, alall g 4V AYA ale Sheldon & Chouffan (lidy ¢ salud
D le el

Al WA e ) Las ¥ DN s 81 As e (S 55 An) D) pen !
Aganeal) LBAD) and La 52 038 5 ) i (g Alpme WA oLl g 00 5 LAY Law
O iy L W3 o B 0 ie 4S5 ey baalp A0 Tay lud) ausd ol
SR e s (V)Y XY)

(o) S Aslal) Al saa gl s DAY 1Y

9385 ) cliiall Jesy aldd) o 2l ¢ 3all oo Loy § Aulal o3a S 55 Lea oS
Al o Pl 8 S e oS AT o (st sisdl elade) slalall an g 2
Bl gl L 5 oS gl



s s

Ly AV Ge Uni 131 Cilis, Laghe S5 A s Al (35S 28 4408l on

A 3 e oS0 Lgil ) gan 598 sl Al ju elalall o8 AJAN A p3 aay Aila sl 230

LB Nie e gas ga g HSI any Lo Y O Al AS0l) 030 L Adalig Aiile Angle s S

s A Uaag cclinll o @50 Jalge Jaad (il eladall 2 g il gas ga g SH 028 Al ),

Ao Gange) Jaie Alad) IS Aimions Al ) il Vs o U8 eldadl o JSAL s

Adapa )y cilaglae V) Oliall o alay Y gay S5 2K J8 Al 4hlanl B8 5 (350
Oyl B Ole g ga g S e g U JSEY

2kl o) AU kS 2
el Qs ey dals 28150 30l DNA (358 8 clall Yo dllin 3y )

38 ey dia Ly i Sadl e qgend 230550 0Ll DNA (555 Lbis 581 5301 Sl
s g3 sal (558 Y iy DNA 0Ll 3gd 3 pai pain gl day elalall S5 Ty Al
(P i sl (3 W 5 o DU dog pll) Aiee s 8 il S8 il 53 Bae s

NTLE



ot

il s A (e 54 ulS g JS 9 i gl gt a DNA 58y 1Y
b Y s S0 B dad 5 i A panas (D) oSl 59) (olen S
(T) Jie sant sl dslall 53) (gl Clitiiie (g2a) L) Ay g i) ae) il 5 ¢ puladdl S
(G) o s2d o (A) N i pgilall 53 Gaave pll Ciliiia (528) o (C) 2)stnd) S

: DNA 3 Jad il &y jhat dguadlly @ LS
S 3 (V) o) O )SH 50 Aliaiall i gill e gana o) Cuso S5 g
il 0 N Sl A oy ol salall e ik g dpealid Ao fia A 5255 4K osil
At je Aplh LS 5y Ao geaay ouleddl il o] 8 (0) A, s S5 0
LelS s e Ao 5 sl a0l il 5 . o) S ke sn) 3 (Y) 485 oml 50
(g Sall) DU Laa sl Jalall Alu cila
(A) oY) e 4y gindl Slaigl€ oll 3ae 56 of AY DNA Gl aoan A G
e Ay ginall g S gl a0 QIS (T) ol e % ginadl s o€ gl shose
{(C) sl e 2y gimall i S gl 3303 bslise (G) (il 5o

A bl Gl 50 Lhaed g ade magal (5% dg clonn woda U Audded) udY) o

(X) il Lo ¥ At Lanll 2l Ll o oLl e KO 5 el Laa g (IS0 30

= (X Aadl) L Creasils gl el o W sale Lt g 3l (X-RAY)
5560 e DNA <0 pa Lo Jgaas)



-V

I Gl e o <ol DA X Al )yl il all o2 8 ¢plSl jh Caald 38l
(bt a0 5) o s e o 5 ek Cum X AasY cats Ly Mol dliiie caS 5
Ciphd By s 0n JSE o Glaglae Jaad Le (plSl 5% Balll caxa g Ll 228 Jilatag
it pimy b 1S T30 culS 3 e il culS By 2140 Ao Lgilad (il 4
t b Lt a0 DNA
sk e alaia ts adl 18 b el il JSA0  f 3s5ls DNA (539 1 Y4
(DNA k8 Ly,
acl @l o a5 tal 13 s (e don Al Agadl b Ciliu g Sl (S 2 g Lilh
cdalall dga s g dyia 5yl
e dasd e 8 e s Gl 1 o e Lol Sl a8 gl s ;S
333wl DNA f 5| DNA
2ay elalal) Gl 385 DNA 73 gt g sl ol 5 58 leaial ) sl il 2a
O hSy Guadal s Glalel) (K Jaillyy DNA #3508 piny A ladpall oda mili s
.DNA #3503 g g
i Sl Fioy bl 4y Lo (K2 DNA 0 ¢l s (1o s 255l 13
il a5 V) e L (050 (Riom s i) 2 gall) 2Ll 138 ol 13a ks
A0 Agim 5 5am Aal s Cp)siaalls i 2 ol sl e gl 3505 Aya 5 50 Al
o Ay sl el @ e 55 IS O Ll (5 shaine bl 13 s 3 e
G & ey euiila I3 (s yal g saal 5 Aila cd 3aclE Lo (5 giny Grandl Lgary Jas
s el bl i sS n g (DNA f55n Jnid Lo &t DNA Ja i (g Al
DNA (535 b 355 ol a5 ¢3S of 2 Sty il el sl as ) o s IS
o35 52080 5% Auctial 38 S il gl e gane of (inas Lagamnd uSlas piny 3
Js—= DNA iy GSladd (i shll e (55 DNA Jasd b uiled) _Sull i (9)
ol g ez 33 mall (g 3lall DNA ¢Sl &l JS 3 It sl o e a5y Gy A
ila e vie (i 50Y dglend Gl 0 o Bl S5 LSy (DNA 358 guin s disladl 4, L)
aaatie Sl e TS5 Jlaadl a0 05580 Ly won pale a2 eyl painds s i



—TA-

DNA 35— ariay 3 net DNA — dalal ol Hall A Jadlly Sas be sa
: DNA &glu aud jn 3 sal
¢ Gl aan B b aSsle da -
teonl Qe il e ad Jcubas i da -
¢ afl sl saldl el Sandxl i da -
DNA 50 ) oladall cald a3y e el ye )

s Lia o1 €5 el cliad) Alle 5 &5 00 Qe (3 Baaaiall il 5al) Alpas (o
B 5 oSH Jela ) Jral Conad L o)l o2n il L o) 555 8 3 ks 5 Adla
S 3a b ( Logie Ay il o Aalaidll o gladl o clundl i) dlase A fiabill g e Lalal
59 sayaals sl ped s O A Al ) ol Lella s Al Cum Al Aelia
Al dabiaaly i Y Cusg alall 13a (4 Gl i Al daag anls 98 3

8 yre oo Bl 553 dia 508 Joall iy aledl 138 LpeaY Apmph dai€
O A s o dad lS pd o Lid g Baaaie Gl 30 5e el Gysh oo Alall 138 8 aaal)
alai B g A3 55 lagleall Jat 8 clulal) La o) €0 A0 ciliay Lo sl plassd
G RO

Jaray s 3 Jodall aafill (5 ilind) La 35 8 CGaay L uedlial (o
ol Gy Lo ol dasiayl ff il e‘.\leuﬂciyh;)lyiﬂlo&GA@y
a L Gl i) um ol sl pal) Jlae of By st asd comaal Sl 5]l
At e Y ashaadl Gl Y sl sall L g1 Jy crad cilinall Ll b
La bl e s **umwt&u@jﬂnghdﬂxﬁsd}ﬂju%ﬂ&‘,yugﬁ
OS5 28 L sl Gussll o2 s cplaall o sl Gl Sl 1agd Jaladl L &5 sl s
S ge o Al 8 Al laally ebids o Ll 3 jaa (R e i) donslon S8
G o Aiiagd AS e Jdg Al Cpre gdine (B B Dw G ik SlasY 3 jsha

O Jrag 63 ppacall ¢ alell 16 b ald Jine jreal) LSl Gl
oy Yy Al o2y Lallise



~f4q-

Awin o oopin ) 0k ey o3 Aled aladl 13a Al Jlaall gl 25 GV
Aaigl o 2S5 Lee Adliaal slall ad gl Al ¥ laal 3 ciliad) dasad ) s
Gt e Cpa U OV OSeddl e praal clia S gl e liall juanll o a3
Boned a4 aG A Jaly (8 Ake guall gy 0 p 4

St iy cndl 1383 a5 IS ol s 26 sl el 038 et (S L
gl bty g a5 gl il s 38 ) Ailide 8 s S O s A3 lEe Jee
(R gl B AiaY) alan] ol A yea LSy Al

Apls Lola ) gk g il Ji (8 L ) 53S0 030 bl g Sl i Jailly
EEPOPEEUP

g Uaind 2Y 4V ale 3 calhll cusa DNA @l ja el (Sadll o oY) enal il
oy dalaall il & iy o< s ) iy Sy elia cpn 26 (e Ul Al
(5 a3 ale (saluat) o Ul cligal) duvin iy G el 13gd Lapas uus CilS 3
alall Jaladl lel i ol 5 lan 5o il duigy ¢ el B ol esal
25 LS DNA (e jaad doy il 1Y Lt o (S L pdai il g5 1 480 )1l Al
Gl il pall e3a 5 ¢0pig sl (385 el 3 Addaaiud (K (bl s DNA)
po—i AL ud Gmes Jana 38 55080 s Gysh omd Ay sl cla slale
A gl Ay o Al palaall 30 A 5y By padl o Lasl elde

Ao ye Aa¥) Gabea¥l e atul) yae e A e Aladu 0o 5oke ogdl Y
Adgma Al g oY Came (g (anil (me a5 Apea Jad 5

Autigl) ausly 45 pmall A5 ) 5l Lin o 9365 guall il Jadlly o4 dadiiall il Jlasyl oda
(3805



—w.—

: oty | L G G|

S Ao Ly Gty 3 G (8 e Apdall ) S (e o0
3D e Cayuly Uy Ll Jae p € Qilaty ity ) Al (5 e o (330
Al aiboad  clia)l o

Sl ¢ el €5 (DA e @l g Ulane PCR 5yl Alulis Jelis &yl p0dind o
i Bale guiny da o Vo B al) Ay why Ay i dad 50 L iy Lo e
s padd PlA e el dyy Lall Gl Gz g ) Adea] Preimer el g oo
Ol oAl 803l all A0 ad) Gk oo el 30l Sl Jee 56 020 5 ) sl
el Jeal L

(1) pdyded
8 palall Abulus Jelii PCR 44y by DNA Jilss



—_ -

sye sl el DA 3 Lall s @bl 1o agdii g
DNA iJla 3 22305 dlus — Aoy o 2yl PCR 6 el Aluabs Jolis 38 )k
RNA G, Sl Ll
t o pac Luall laall s aakaiun g
ol Gl g g il 8 eaal) e iyl -
Lol o on sl ol X
Al W e g aall Gl e oyl Y
B s cpasnal e cajaill o al bl Jlaw -6
Ad sl deadl Jae B0
gl sall eyl & -1
el il Plsl AW aga s a1 Jie il g il (Je caaill -V
il e i< e ca el ~A

gyl gl o

:Sickel Cell Anemia JS&l Adadia g yaad) i <) Luanil -
O S0 L:.:Ls Omsla saedl e Ly dldl 8 Gasy Mutation 3 ikl L;i il

cli sl Co 1 Ly ol yeall Ay geall 5 S 0S5 iy Hemolobins e (sl sasel
5 S S Lase B02N O gy o gaud gl 38 Capeny il 138 5 <ol yanl) 5_SIL
At ey ey 5 juad (sysa) Slead b el 5 iy a0 JKAN 4D Adaie g po
Jon o DAY ga g ol 138 A0 o By gl e 391 iy o) Ao &y gaall i 1
L el Jaby gl clilee 8 Ut @igan ULy S (e 43180 0
Amses Qgia o aelid o ey ASY Gaes o8 Jallhy JaY S Jlas Sigas
e Ae gene @) Caliayy  dianll Cantily aopudl sl dpiie COLaRll Any yu
e g pall Al 35 55 ilens

S laggdl 3 A MOV 5 0 sbs sased) (8 iy e )

celiand) ool il S aae 3L LY

Ll S g ol penll 5 S0 <G s LY



-

i oWy und Lasll e g gl 1 5 Hbs S Al Cum (o Gaisla sasel) (B i 8

Oststa sasell Ui Alualis 8 omeal) clidliglall S (lld igaY) maladl Dla) e

aat gie cpad) o WS LA 5 saaiall Gl sl a5 Sl (e PoA 8 Caasy
s 3 il g ol ecpllady) (il sl (e J8 2an)

LsasBU L) e andl il QY IS8 (8 il e g il 138 o Apaall o LYY (e
BalEaYl 5 copadl 8 el 138 Jidd Giayee LalSa e S 23e 5 3l L i S a6
g il il b ) Jile A glie e el jeadl il S e g gl 10a 5508 8 A
tool LaS RS anal) pliae] o Lilall il e 13y )yl wiaig
Agd 28l gl ol (i g Ly e 8 (ol ) gan Chanyy il gy alaal) il
okl ana 3 LY
AS) aaa S a0 LY
A5 A8 Gl oyl Cugaay QR Lt
Bl gl saall Al G pa Sl g0 Slead) Lo
Feall s andl leadl dora &igan (K 1 S el randl Jleall T
.d;jyhcybcbjx;.v
Oty s b e gl el Gagan LA
a8 A S5 Lgd adl gl sl s Gy <yt Lgo Caay KU o LS .9
Sy
e o Llad Ugie ol pafl) cililee b pUadY a5 duia pUndl ollin g —¥
el ba¥l o« La ye  «Galactosemia Lo ) #Sda <Ly 935S Jaé Pheny Ketonuria
Gl Cgaa Aol 0% anall By all clbleall e 5 5354l
coall U Gign Ala 8 Ciaay e Jpadil) (e o5 ea iy el

Phenyl Ketonuria g guus S
Gt A el sall (o Vg 0 ) sy gl dadll ey s s e
3 O Jid e 3 il i Vg o DS g pas V) o a5 ()5S dabi
Lad omgy 0oy Qsdll aom Canny ey (ipnl 538 ol sl mala a5 Chaurg o



P e

s Uy 58S il ela U ey ¢ S Gmdla gy Sl i Jsdl B a5 o
Jall A eaal s
oml) Jlaaa s Jilall ) okl (8 3l 8 cady G 8 Uaall 1aa s
e ) CligSall Gan g Jsal g pall (8 058 LS sl dee o el Jig LS
el ) Qi Al ae L 2 0le (S (liSY by cula gy Jd Jia
Copal (S LS pdl (a LS S Al 57 Ulama Lo DU 3 01 il Gl
e g sl i Tl 138 o G oL L3 Byl A g Jgianall oaal) e
Al o )l ey @lld g el )l ala Agial) cUaaYl o3 Jie Loyl
A5 yade BT Al Cinbiay 38 LS Caaliadl

tlgda ABY JAN B b il o' cila g ga g <Y A Graald ) i

AIPRNPN JUADPWPPPRN [PECU JE¥: NI IPS | R SIRPWIPPE [PECRE SV I
daa Wy 3l Sy 550 Slead (8 JSLae e el Al L e pll Ly
LAl dalall

O sapell L Al (S5 (B 50 b g VT B psmise s SN a0
Gy il s Ll S Aty 30 Jadln £ n 05585 Ol ssed) o iyl (g0 43 G
s Aaday (4 ity Cmsla el JSG 3 sl a5 Gmsla saell W Alu
g 5 gl (535 Lae D laadl g At eI Ji 8 dlee Cum o G sl s
o O3S0 My A gl jam g S o sl il e 5l G G L) (e
Dliaally el Cantl) cilend)

Cila g s g SH 232 8 el (595 Lee I3 ol asiadl o g ge SI) Jlaill aae ——a
coasa s S EY Y aaall 30l ) o g0 Ji axe £ e

ria Jail b pUadly 4 gauaa 2 p1 (e Ao gana itayg
Ad il (e 3 Gy G e Y agmsas ST Y pouses S oy -
o gae il X gusas S e A Alay s G Glagugag Sl e pali -
DA 3 e sugas S €0 Lgy A 2 5 Terner Syndrome i 5



— g

53—S3 O3Sl (5353 psmas pa S £V 220 U sSa Fpuinll il surga s SU 22 535 -

Gl g ga g S (e 29 3 22my N ) XYZ Apial) Cilagungag S o 25 ) 22my

BAa iy XX AU dial) il yorgas S sl i il e Yas XXX
Agaall Gl Sl le Gy Jlie st g Luia Cibeaa & J)aY)

clige Ao il 8 clual) e alass Loy o sugas S 550 ey o Lans
D ol e dals Ay A3 Jhall alle o 5l dale ddiay aual
e Laill 3 el b 4ial) QL e Gopell il Jlae b aleia¥l g Al al) Gatian

ikt YD 9@ 0 (V)

slia ey pially Coa g b st SN sy (XXY) (o 9m 30 5 S) 408 55
Sysh Gasdll 58 a2l Il (ma s b ysham &S

lsall s ba e g b site () iy (XYZ) (oo 55,80 a5l (S LS
piad) 5 By ) elame ) aliy

P XYZ) o Guui 9o § | it s (£ )

Aol 65d SN G a eV 5as ol adl Jiay 385 . 3G Ao genall o2a o gl
e g ga s oS 4 S die iy il o gas ge S Jhadil are (8 13Sa 5 digiall Lodl oYl
A e paall Gyl el g dnle e

VY iy 0 GG ol oy i (0)
e b et al 5aY) mny Gigand (505 Dia YY 48 a g Sl s i ¢
oda e jSaall ol Guaaly S e gun g g 5SH CSS Bpaal e 4y g5l any g
Ngfie glia 5 5 ) gl e



A

-0~

]| il Guui 90 § yd |

Ideogram of the X chromosome

'J-—I-— Steroud sulfatase
--— Kallman’s syndrome

- HGPRT
—— Hemopnihia B
= G6PD

C Model for the initiation
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L Pseudoautosomal region

_p—-— Pseudoautosomal region

Dvystroph Duchenne's muscular dystrophy
T DYSIOPIN g cker's muscutar dystrophy

X-inactivation center {XIST )

B Genes located on the Y chromosome

Genes Location
SRARY gene Yp
(pseudoautos
region)
Colony-stimutating factor 2 receptor a-chain Yp
MIC2 gene Yp
Zinc-finger Y gene
(possiblg role in sex determination) Yp
Ribosomal protein S4 gene Yp
Histocompatibility-Y antigen gene {H-Y gene) Yqit1*
Major gene for stature Yqit1*
Azoospermia-retated gene Yqit*
Gonadoblastoma gens Yqi1*
*Tentative assignment
of X inactivation
1 1
2 2

Destabilization of XIST Silencing by methyfation

RNA on active X of XISTgene on active X

chromosome by chromosome; Cis-acting

timiting factors and stable XIST RNA binds to

RNA turover inactive X chromosoma

and blocks transcription
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A Numerical chromosomal abnormalities

B Origin of triploid conceptions

; Ratio
Caondition Notation (Paternat: Frequency
L)
Normal Mechanism Maternal) {%)
Normal femate 46 XX Dispermy ferwization of a normal
Normal male 46, XY haplowd egg by two individual sperm 21 40
Numerical abnormailities Diandry i temuzal':n pz:f Z normal
XXX, 69 XXY, 69.XYY haploid egg by a diploid sperm
;N?Im?yd gz XXXX because of a meiosis | error 21 15
etraplody .
Diandry Il tertihization of a normat
Monosomy for 13 45 XX, -13
. hapiowd egg by a diploig sparm
Tnsomy 101221 {Oown syndrome) :; ;:.z: 26 xx bacause of 8 mews:s It &rror 21 N/A
Mosaic tor 21 XX 421746,
o Mhgyny | a single naploid sperm
fertizing a ciplowd egg because
ot a meiosis | error 12 75
Digyny H a single haplod sperm
tariizing a diptoid 8gg because
of a metosis i error V2 125
Non.nformauve > 25

C Nondisjunction during meiosis

Note N/A = nol appicable

Nondisjunction
at Melosis |

Nondisjunction
at Meiosis i1

(@ Parent
N\
@ @ Metosss |
/]
@ Meiosis 1}

P
O,

Monosomy

\v chi\je:rm
0

Tnsomy

D Mechanism tor untparenta! disomy

o

Nondisjunction
r'd \\ Maternal meiosis | error

Prader

Trisormic
rescue

Tnisomy 15

Spontaneaus
abortion

Maternal UPD 15 —
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Symbol Description

P Shont arm of chromosome

qQ Long arm of chromosome

ace Acentrnic

cen Centromere

del Deletion

der Derivative chromosome

dic Dicentric chromosome

damin Double minute chromosome

dup Dugplication

fra Fragile site

hst Homogeneously staining regron

1 Isochromosame

ns Insertion

v inversion

=) toss of genetic matanat

{+) Gain of genaelic matenal

' Ring chromosome

cp Reciprocal

tob Robensoman transiocation

() Semicoion, separates chrornosome
and chromosome reglons when
structural rearrangements nvolve
maore than one chromosome

t Transiocation

ter Terminal

pter End of the short amm

qler End of the long arm

C Standard human karyotype
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D important techniques used In Physical mapping
Approsch Techrnique Sixe resolution
Crromosome Fiow cytometry muscrocel nvbesds 2 % 10" ks
CTytogencs Banding FISK 2 x 10" Kkt
YACSs Frag s ove PPING Orcer 106G 1000 ki
BACSs Fragments cloned overlapping orge- 150 350 kb
Restriction snes, Order restrict.on siters 200 xv
STS snes Order STS stes on YAC clones 100 kb
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Characteristics Type I (ST) Type 1I (FT)

Speed of contraction 4c Slow (s Fast agm
Relaxation time aal il (e ) Long Jisa Short uxd
Myosin ATPase a3 Low elay High Jle
Lipid content (s High Je Low (addie
Glycogen content  (na sSolall Low addia High J
ATP content culiu sill ()50 DG Same i Same (i
Cratine Phophate content ciliwsd (5 S Same i Same i
Mitochondrial content L i gue High Je Low _néiia
Capillary density < =il 43S High Jle Low (yasiia
Creatine kinase activity a3 Low _iasdie High Je
Phosphofructokinase (glycogenolysis) [ ow,  misie High Jle
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Amino acid sequence

X Y

Gly Gly
Gly Minor helix Gly

N-terminal end C-terminal end

-
<

Maljor hellx

B Osteogenesis imperfecta: effect of mutations on collagen formation
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———— collagsn type 1
2 az
Splicing or 2 a One triple helix of (04)2/ (0}
null mutation — collagen typs 1
In o, gene 2 o
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C Classes of RNA mofecules found in human cells

RNA Class Size Function

hnRANA Heterogencous Precursors to other RNAs

snRNA 58-220 nuciootides ANA processing

mRNA Heterogeneous Carry informat.on to the protein
synthesis machinery

1RANA 74-95 nucleohdes Transter amino ac.ds

TRNA 288 188 58S, 55 Make up the ribosome structure

D Information transfer in celis
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