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() Fxaay AY) Caaill 5 (T)

le o Jaas A 1) sl S il Al 210 1) 3 sa3 3 )Y ) 085 Las e
+ il Alleles daall ey dlilaie GliseS glaial g L a5 ClineSll (e sl
Ll «Homozygous Y Al e ot A Zygote duaiall dianll oy &S
glaial (s Jua¥) & Laiiy il (e cpilise cpe s i Al dagd) o Y|
Heterozygous Cliasl o) oMY Aaliag PR PR GOV Adlia ) el
5 1385 Gl 0 5S5 die £ T Gilaad) JEall (8 LS Lageians 0 a1 52
Jadl o Law of segregation J\jai! ¢eildy on i Jo¥) Jala il
Lua QM‘J (C'_\N,,\SY\) Gliaad)



AHMED S. ABD-ALLAH RAMADAN PLANT GENETIC

Al LA (oS3 die Gaamyl) Lgudary o JJadi da g Jall 450501 Jal ) )
A AN g) g 3 (oSt die CladY) Alany gz g2 Jib 3 gl 38N B (ZLEAY)
Lasd (Jlaliay (513 8 gz o 35130 2o Y1 JSAIL J6¥) Jaie ) 58 A laea (San g (L2l
sailall ddall Legale jedai (Gangdl) Js¥) Jiad) 2181 lé cclinall (e 5 30 Lagin
LS 5 oaie | sl 3 iy dpaiiall (e 52ll) cliiall J jais G Jaadl b5 L

ot
Parent (P.) Tall TT x tt Short

T t
\ Y/
Tt
Tall Plants100%

Self - Pollination Ll zaks S iy FL V) deadl il g 5 Laic
;b WSy Naturally a3 ) gas g

Gamete (G.)

First Filial (F1)

Parent (P.) Tt x Tt
LI T
Gamete (G.) T t T t

Second Filial (F2) TT (Tt Tt) tt
25%  50% 25%
Tall  Tall  Short

Homozygous Heterozygous Homozygous

sl AV o) 103 o bl calilall 1) AL ghall el A (65 @l
= Short, 798 = Tall Plants :( =8 Jais Lelle Jas Sl Real Numbers
<Ol b Tall 3:1 Short 25 798 : 266+ 588 Al (i Wl 5 266 Plants
Jie Al pall s daall Aflaie Allele @3l 4l bl 8 sl :Homozygous
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TT,tt
Aol i daallalilae e Allele S0 Al clall & aall :Heterozygous
Tt Jis

Sk WS 5 lagle Sl any (Jlege (lalhias @llia

5. &4 dall a5 Second Filial- F.JsY) dall Se35 F1 = First Filial
Ob Gl QL) (e U Sy s AY dal) Ge b e s F4 | F3 I 134
Somatic dsewall LAY & &oasy oA Meiosis Division (A1 8y 2Luasy)
de gandl Lalal a5 Sexual Cells dsis WAzl A gas Cells
Jiai daall WA 23a 5 Haploid or Mono-plaid esis 4 s sa s S
Ja&l 2axll e (s 5ia3 Somatic Cells dxewall LA o) Gametes <liwsl)
Sexual draiall LAY Ly Diploid <ae bl 4 L) of 02 Cila g a5 KU (o
() Slagugas S e JLa¥) 20l Caai (g 5ad sl «Haploid 4l Cells
e g g0 5 U S saall (o Cua i Human gbes¥) 3806 JS1 ye¥ praa il
Somatic Cells Arenall LA & Sila gun 50 9380 G 2 55 23 Sl 2 546 58
Apuiall WIAY o <5 Meiosis ) AaY) sbudi¥hdpas die oS5 Gl e
&« Original Number AVl daall caas e (5 4a3 Sl g Sexual Cells
Sperm Q¥ g8 4y ,SA dpind) dlad) Jadd o s g0 5 S 23 98 5 Cile sas ga 5 S
23 e s 5iad Oval ghai¥) (8 4 ) dial) A1) o g ga 5 S 23 e (5 gind
it (Al g cpiall o &5 g3 5 Oval ae Sperm aladl gl @l g g ga g S
23 5 oY) e Gela asasasS 23 casmsas S 46 e Zygote JsY) aia
s Mitosis Division balie) Lluasl Zygote 4l ansil Y (e ela o g 505 S
Pollen 7@l 4o and il & 4y SAl 201 o) Growth seill sy Sl
O il &g pa Aalas Aelia o3 281 Oval daay gl (e DLl 8 4y 631 20180
o LaS 5 ALY (e G Le 3 SN Jiad) ol F2 il

clils=2Aa o) Adaie 4 o) Adial ALy gla LS A2 ;) Cun A2+ 2A0 + @2
Auaiie 48 (gl dglial B juad il = g2 | judl 5 Adaall 3l 5ha

ke Aa Jsa Jaia Wl al 4l ge sa g ¥ maca il HA) Jlie gl O (S
;b L2 55 (Rough 2=« s Round gslel) Ll 5l il ) 5

(P.) Round el SS x ss 2=as  Rough
S

(G) s
\ Y
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First Filial (F1) Ss
Round1007.
1ok LS5 Ss <lill Round Self - Pollination (313 qili dae Loie
Parent (P.) /sg X 33\
Gamete (G.) S s S s

Second Filial (F2) SS (Ss Ss) ss
wdal Round  Rough =
25%  50% 25%
oalel Clrie & Ll Galal deaa il
Rough Recessive Pure  Mixed Round™ Round Dominant Pure
O el ) Genes A1) il dal sadl J 2l 558 (b Jaie alad e L1 3l s
<laall ol Law of Segregation of Alleles (sawall 5 ) 58V aluasy) J3A
@) Sale) b ¢ sl 1 Gy GhSars Gametes CliaaS () 5S5 LeBll J joi
Jilaia Craad ALY cliiall a9l cBLIY) Jald cpad Baliatial) ciliuall e 74
i e aa il (S gl Qg8 el (1 g0 i Lagudany (8 (Y Jady -l
el LS5 L) 8 (a5 linad) 022
aa , Aa , AA
a , a A , a A , A
A8 sl dal sl (e Ll 55 Jaad dgudall Sl gl —400 sac il auzad o Sy
AV ALy JMA sl o 6K die e 53 S 8 J = aa , Aa ,AA
Juadll) e il 2y Offspring 4 (p S5 e GlaSl) o2 2275 5 Meiosis
()
(o8l s ) Skl g (s sgdaall )kl
ddaldpally )il Al s G e (Phenotype) o ekl 5kl sl
ALE g daial g ol 5 e diia 5] s s pedaall ) halld cilivall (e de sanal 532l g
Ol Sl (Sans e a3V o shs (Sl Jsha lld Jlia g oadl (ASI L850 g g5yl
e din G lgie el aal) il 53 dliasa s (5 gdaall ikl
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Lally 2l Lelaay 3l cilind) de sane Jiad (Genotype) 5o sl) S il Ll

aleny 5 bad¥ aie ) ol Sl saady g ccliall (e de ganall 5f 32l g ddial

sl S Al G 5Syg eadla dlda (815l @l alall s L) et Db oall cAS)

Alilaie O (Slesy (a3l e il s :(HOMOZYgous) A Jilaia 1
g ClineSll 3 A ganall GV (e 2al g g5 s Identical Alleles
Slilia o) 8 (Al ol S )

Onedl ) Ladall Sl Sl g i(Heterozygous) daail dulia 2
Cpdlida e o3 ary g uilite cplill Bleay S A die i 5 (Hybrid)
b S0 Sl 53 3 dll 381 e (Hybrid) cused) diea 3ay cclinesll (g
RENR|

T LAY cu i)

:(Test Cross) Phenotype Test :83al g dlual s jediall JSad) il

JUa (e cilaill dam dapdal Genotype Structure sl S il 48 jaa (Say
sulall o) Pure Dominant &l sxbudliclundl o ey LY e Gl glall
Sa i 5 Pure Recessive 4l aiidl a0 s Mixed Dominant aaial)
<Lill Phenotype > )i sedaall Aals (e Wl Offspring 4 anls 48 jae
LS Pure Recessive Genes 4l datiall cilial) elliag Al Gllal) 48 e (Say
«Rough Seeds sazaall 50l 5 Short Plants 3 sl <llall 4 Jsl s
Dominant bl calacall jelas Sl bl o) daitedl Alaall e b e
Mixed 4habiss 33l sI'Pure Dominant 4.& sxil ;) oS5 28 Lgilia B Traits
Homogenous iileia gy <5 38 Genotype 481,51 <) il o 6 . Dominant
Test Cross ksl cu pat Jaie 5 2l 285 Heterogeneous 4ilaia je
ULy yeaty Gl g satld) dacall W g alilaie juad) g Alilaiall cildiall  jaaill
Recessive Jilkaia aite Sl ae doaband) Sliall Lple jlavis SIVFL JsY) Jaall
YR i g JUll Ul Homogenous

Parent (P.) TT x tt

,

T t
First Filial (F1) Tt
Second Filial (F2) TT (Tt Tt) tt

Gamete (G.)
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>l Clall ae F2 (e 28 IS il o Al 5 Ul Sy il (5 e oY)
1 Adall il
Parent (P.) TT x tt -1
First Filial (F1) \ /
Tt 100% Tall
(TT) Homozygote Dominant & it sa Jy glall claall iy 128
Parent (P.) Tt x tt -2
A
Gamete (G.) T t E/ t
Second Filial (F2) Tt Tttt tt

Heterozygote Dominant Lada Ji sk s TallPlant Jiskll bl o)) ey 132
o2 Ll Jsemal) 33 ol o) G ol

50% Tall Heterozygote and 50% Short Homozygote

Jeng Laaaal (a8 (g Jeany i g {Reciprocal Cross :emsal) qu pal)
A 2l Jag g pSallyg adima Adcal Al )kl Jesy AY) g 2L ) Hhall
aiiall )kl dasy (S Al 2 il el gaiall 1kl Jasg diball 1kl Jasg oS
o adiall Gl Al g ) galld g liia cpaillally sl S 131 el 1kl Jasy Cogus
&g sall ) Py 13g8 5 hall e die ddling il OIS Gl 5 camn o s g0 5 S o
roh WS Dlbudanll saalb e oha 33 sl (8 ol i o g 505 S o adidaall
Dl 53 oAy A adsall 4y ysaa sl b Lanaal (il (i e ;e
el &) sae I W) daadl 3l i) mas o jeda a8 sall 4 ke

Parent (P:) e @ aa x AA & S5
Gamete (G.) a A
Second Filial (F2) Aa

Gt (553 %100
Parent (P.) S J& aa x AA @ S5
Gamete (G.) a A
Second Filial (F2) Aa

U2 552 %100
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(e oS e A uSall cy i) mllaias 3y :Backeross (e ) cupail)
X s (A (Testeross LY <y patl Caal ) Aapay 431 5l iS5 jalias
(FL) Js¥) daad) Jos 3153 aal 5155 cpanialy g Sl iyl o ) (530 yobiaa
s aal gl s i Jilay (A1) 5 cuS 55 aed 31 e s 5) 4a sl 2a) e Lias
Copedad sl e jia 438 53 HAL (Sl el und 458 D Ly i e 1l
00 %50 ek (2l u il ol el die 5 Ol el pad J W) daadl 5 ) aen
Ol o) a4 8 539450 5 Ol o) pad 45 8 63 milil)
:Jal)
Rha A s sl
s i)
G e bl daall Jalal ja
g b Adiadl diall Jalad e

Parent (P.) Ll =l GG x gg Al il

)7
G g
N
Gg

Cnaa 45,8l i) 1007

Gamete (G.)

First Filial (F1)

Parent (P.) Glg X g9
Gamete (G.) G,g ¢
First Filial (F1) Gg , g9

123l %50 %50 sl

Gyl e gl 0S5 :Mono-hybrid Crosses sl duslal cily pa
aal g GJ}MLM"'“ bl aaiall 5 (AA X ad) < paidll D Wl g (pilisa (pa ji
Go sz Aa sl e Cumell Aalal il i Lggle Bllay (I e

Y Jxie ()56 8 LS ddanal) 430 sl Al il el 53 2a 5 i)
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1:3 s s ediall JSEN Adatal) Auudl) & yy gai
aaqmu&ml\és:jw\u@&\w)us@d\ﬁY\uyuubywesJ\éc
Dseb el ey 128 5 a8 i) dglaidd) Al e 13538 jedai VAl (e 220 ()l
CsY) Ada yn Ada g Alla Adall o o5 f ‘ugﬁ‘i\@adﬁyﬁomg;u\&m

330l i ey 83e 4l 124

:Types of Dominance :33twd) £ 4
dalide Cand ) seda A ol Sl sabadl (e s a0 £) i GLESS (e () sialll (S

salpall ) g3l 3ac i g Alaiall il (e Calias F2 AU Jaad) 84 jedaalllalaid]

e

Calie 05 83ndl (e ¢ 1 138 A zcomplete Dominance: Al sabwd) 1
(a) Lﬁ"""d\ Caall u\ LS‘ (AA) il Jilaial &M\ Jaail) uds 41 (Aa) syl
@ 1 34_1343345\44“45\ J}@.ﬁ:é\‘\l&ﬁ\ adl_u.d\ LEJJ-U MJ@M‘\&JJP}A
el alal @y jaai e S Qi

3l O 5So e s s Incomplete Dominance T(33bwal) 4l dlals yal) sabud) 2
W s (S 4 yals Jalail e J gaan il (U 2555 0 oW G Jan s s ungl)
sy puad i 13 Adaial) Gl (i 5 saial) AansillS ALK 5alpall ¢ gua e
ALl e 3abuall Caa ebian (1) 4205 (2)

055 Ladie 3aludd) sda 4l 9 2Co dominance (U.Jl.a.ﬁ\) 48 yidial) alud) 3
dﬂ\dﬂd.u_\j c(A_\.\;@J\)‘\.L-uSAJ\ J\)ﬁ‘ﬂ\@u@_umuc‘).\.\d‘u#‘ﬂw&cjm
.lx.\j ‘\A.\JM u.\t_uAG.SLS).\m ).LILIS\ U}S"} )AY\ uQ )LSJMA) aJJMMJJJaA
O CJ\).\S\A A4S yidal) salull 1.;.;4\) ta Ol 65 ABO eﬂ\ @A\.M L_a\_u;.m\
J\)Luﬁszﬁj\J‘)LuﬁjlMJM@JJ“JJ“AB(\JJ‘)LUAJ\_)E\
dM\M\u‘:{)jﬂlzILS\M\°&§B€J\)\)L"UAIJ AB e.ﬁ\
La.a\d\):u‘j\ lase] dmiald 1gK141:3

GV A 3l e g sl 128 sedays :Over dominance 4@ giil) sabwd) 4
adl_\a.uj\u.o&}.\l\ 18 Ay A saadl 5 Al 5 anadl Jie 4y pall 4a3lally dalaiadl)
SHlaiall ) AS e SiS) TS 4l die (5 jedae Jani 5d Aag )l Giliie oSy
Ol Canan Cun U g 5l B i (8 adl (6 401 )5 lld e JUall 5 dag 3l
WW sl da 31 Jilaia (e JS (e 48llil) Ciapall 40aS 8330 ) W 4 )l
L daad) 3 1:2:1 3 saall Al Hedai G < W L) 5
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Lethal Genes :disall cilind
Cua oy yedaall cleall e e Lails U AU Al B s e ciliald) i
e La 130 535 gaad) Leiallad Jla5 5 pally clinad) adgd Alalad) Aall culitl&) Caal
D (g3 il & il e Canaal) Cpadl IS 13) 5 iraal) Clially e Csall Ll
Gy AY) laguany 5 < sl (o g i) 03] Alalall ol 391 area Gl ¢ il
5 ) s Al ganall dpatiall Aipaal) cilipal) Ll ¢3 jalie Aal < gall Caany s Y ol 5 juall
Oalala (a3 8 o gl 35 Can 13T Y1 L ol s W Ll (Faag ) A A

;aﬂﬂ LA‘: ‘\lm‘!\ s cAaall a.J@J

15 dual) 3, Ayl Gl dda ]

oAl el Al ddaidl uall A1 Modification s ass3 s m
Lethal Genes dieall ciliall 53l (e il 138 5 328 s ddial y <ilill Phenotype
Sl Jsa Y g sl pmall 15l S il Lelala e Al cliall oo
g3l ity g 4811 LA () L i yad xRl DDA (g () 555 Lisal
U 5y Aina Sl Al o) 5 Photosynthesis @@ sall oS il ddee IR (10
sale Uil 8 daSatie Gl cllia Corn sl taall 500 il (& Adeadl 028 (0
UL aSaiall cpall o A sl S il A ee L8 degall s Chlorophyll L sasnll
b el g aiall Y e 33l dRlS G AV o5 Gg sp ¢l ywadl saldl
ALl ki s b gyl B0l e (o sind G sl Sl el 51 il
e i Y gg oSl @b clld) W sl S il dles
< pai die Pale Color ol 3 8as sban sSi5 Chlorophyll sesll
Y e Jeani Jilae Al ae Gg ol Sl sl 4S5 (s sa0 &L Crossing

|Parent (P.) Mixed Green Gg X Gg\ Mixed Green
Gamete (G.) Gg G g
Second Filial (F2) GG (Gg,Gg) g9
Pure Green Mixed Green White
1 2 1

sl S 5l 5 Phenotype 2Bl edadl dtiall cuill o o5 () (a5 jiall
-: b WS Genotype

Phenotype  3:1
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Genotype 1:2:1
<l 5 <55 Seed Germination sl Sl aay o) Cua alisg 281l (Kl
400220 ) gall (g 3ae oy A laga 14 ) sa W jee Joay Sis gaii g seedlings
paall bl Sy ol casg s Endosperm s 3 ¢ly s & stored Materials
ey A Gl o aas Al oda (A Ghany 5 saly S Ay 43122 pia e | )0l
éﬂ Chlorophyll ¢! j=aall 32l ra AP PREL FLIPONNY, [y BT S il

VS (S s panti Canailld @llly 5 Ay 43130 pa o sy
Phenotype 3:0
Genotype 1:2
Adaiall caal) a8 J s Je o o4 3:0 A 301 ) paas )
Mendel Second Law (A5l Jaia'godld
Mendel Law of Independent Assortment of Genes
<= =y Independent Assortment <liall jall ay sll (& Jaie o 538 ()
13 (B18) Ol (B Ll Lgudany (8 Alina 5 gaay AdliA)) cilinal) g 5 633)
128 e 1My ity cpalite Gl Sy 5 W 3 e (il Crossing <l & L
Al a5 ol Dihybrid System el S Gaagilly cpagdll (o pUadll
Gl il el JOA e Al i (S5 F2 (AU daadl (8 Gaagy sl
Baal g ddia <l 8 Al FL oY) Jaall il o oy puatl) dahi § dalide s
Alaie il o) cliall Jde Tadties Phenotype > &l  jeloa (S Jasd
¢ o5 F2 SA Jall 8 Wl Recessive Traits 4aiis sl Dominant Traits
&) Jiiall o) Hadh g 5L 18 e 13gd 5 Ll dliaie (s AV (e dda S
RUIEIEN
:Example 1
055 1305 RR (Red)osth) ¢l e Jla 3l s TT (Tall) dish <l ey juai o
s s tt/(Short) @l juad A1 Gl ae TTRR Sl 3wy (Tall - Red)
<ball Jea ttrr Short- White S sV 4S5 0 5815 11 (white) o sl sbean
Osls Sl el Jda Lin (Dominant ddaie jea¥) la ¥ g Joshall
- b WSy paill § Recessive duaiic sball jla Y
Parent (P.) Tall-Red TTRR x ttrr  Short- White
Gamete (G.) Pl P2

First Filial (F1) TtRr Tall-Red
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Self - Pollination Weas: ae Y1 Jeall 21 3l Crossing crusai ¢llla aey o3

rb WS
Parent (P.) TtRr x TtRr
Gamete (G.) TR, Tr,tR, tr TR, Tr, tR, tr
F2 S deall il Je J geandl SY) Jsaal) Jeni
TR Tr tR tr
TR TTRR TTRr TtRR TtRr
Tr TTRr TTrr TtRr Ttrr
tR TtRR TtRr ttRR ttRr
tr TtRr Ttrr ttRr ttrr
Phenotype: - A ; ¥ ; ¥ : 1
Red-tall : white-tall : Short-Red : Short-White
Genotype:
Homozygous 1 9 Red-Tall
Heterozygous 8
Homozygous 1 3 White-Tall
Heterozygous 2
Homozygous "1 3 Short-Red
Heterozygous 2
Homozygous - 1 1 Short-White

:Example?

-kl Ols B )sae s ld Ll 5y S G Crossing cu sl ¢ sl o
Rough - Green =3l (51532250 50 S35 )31 5 Round Yellow Seeds
sa Ly Dominant 4aie YY aal¥) oslll g SS5 ) g3l )l Jea Seeds
cu il e 5 ) Recessive il yy  padV¥) sl 5 55 samaddl Al
>R pelaall s 5ol 3l SdawFland F2 S 5 JsY) bl Crossing
(Sl e sl g), Genotype S sl S 5l s Phenotype

i S Jaie O #8 Jee Jag pd -rdage daaDl
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Linkage. bl ¥ 3 Ua 3 gase -)
.Genes Interaction <luall Jalais jals ysa g a2 -2
Bard g aa g 938 Aol qus) il g 4 pgdiall JSEY) 230 Giluaa 48y )k
Baldaal) cliuall (e 1))
3;1‘{uqmwdﬁ\jﬂ\whi)@)mﬂﬁu\m\oﬁdjg\ Jaie il (e
2n ) Slaall e cpag ) QSN W ¢(n, sl Sos adge Lﬁ‘) L aal g g )]
LAY 5 lediy 301 oY) Al o paid

3:1

3:1x%

9:3:3:1
LIS 5 by D Ly 30 ] Apeail) o itz A Lipal S 1) Ll
9:3:3:1
3:1x%
27:9:9:3:9:3:3:1
13a
Osad ke 2 Jaal 2l 1) 1:2:17 68 ¥ Jaie 0538 oo 480 ) 5l) S i) A
O oS clall e Glag ) S Ladie g ecliiall o Jadh aal 5z 5 31 138 (i |
Oans) Al 8y pedaall JIAY) dous Clua (A LS el 48 jlay Al aaas
Al (58 Glaall (g
1:2:1
2:1:1x%
1:2:1:2:4:2:1:2:1

o) OB A 8 5 AT 5 50 el Adee 5 S5 1XSa
*daga Bac |8
15l 4\] 4 Ll Jaa)
2 o) 2\1 ala (Jaadadl) cpagll
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Slalhaa

5 DNA ¢3S ¥ (a siia (5 5w 3l (5 5 930) (aaall (0 and 08 :Gene:
g shall (55 5ll (aeal) Jilas JSE5 5 i 5 5l pia Jie ddlise alge (o A 5
2 DNA 5553 (ranadl Gl ja o 65 G cla s g5 SISl (e Sl
A agusag Sl Aall Bl g Jaly Cle g ga g )SIN 028 puda g5 Cila guu a5 S
Glaslea Jo aeall 138 (g siny s DNA o5l Gaeall e dish 2 8e 60550

Aage 45 )

e adiall cpall e o i) aday 3 (aall 8 :dominant gene bl Gl
S Y Gl Sa s ) G DA A Lege Laia)

O e ping Ladie o yils iy 3 () :Recessive gene :adiall cpadl
e (AHY a4l e gy Nl

Skl b ek A ) g Al a sdominant Character :3ailud) ddal)
salimidl) cliall 7 g5 8 lagaamy e JLlEAG 0uiilS & o) i dais Y1 Jaall KA
oS AV G led e g

G el Y Al Al ) daall s :Recessive Character:dadiid) ddal)
m Y i Lol Sy ) il i ety 91 Jiall IS ) 5L

Cclia JS5 ool Leleay Al A ) cilaall :Genotype Azl okl
Skl 0S5 e Jgmall a5 a8l & cliall S 5 g il 51kl o ey
(ngg.la.d\) ‘éjs;ﬂ\

o) 5 Al Hedaall Al Al i o :Phenotype;(z\ex.ﬁul\) dLICE]) 3 lal)
Jalses cliall 5l e Al A€ Sl ol Al sl 51 (Ll 5 J sl Jia) cpadls
Al

s 538l il A1 Ba sa ge IS Ak aS) 5 :Chromosome ;<ba ga ga g <)
A8l clial) Jea e A g sl DNA 33l e

a5 A ssing @Al adl s e Heterozygous: (Bsld)ctindl Jilds e
Ui Tt sl R se il s ddliae 4330 5 5 il e )l
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o (sl 4S5 (A ssing A 2, s :Homozygous: sl Jilaia
Sarr 51 RR sl dlilaia (<) 4815 el 5o

3l Laaaal Lo ddial s Jesy Gl s i(Hybrid: i s /i) Guagd) ciladl)
oall Gl s HATy € Y G Legd Ja s adle JAY

cudlaall
) s Adasl) Jualsall 43) 55 4n 58 el (1988) sls 2es A8 @
il 5 Aelall Sl &yt 2y dmals calall Canl) 5 (llalh agletl
(oo sall dnals
Oae - 0¥ Al &) ) (1999) ;ugn Cwallae (Juaidl) o
Internet o
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Bl o
Agilail) dalal) aludi)
(=% Plant Cell Division

Cell Cycle :4dal) 3l 5 98

A Jas cle 3l Ll (sl o glall L) 5 ) 50 G Le 3l 4 41ad) 5 ) 5o
pany andtit o) W gai iy O L (me paa ) A Jaa Lenie 4y 53 Jaall
3oy i Y ol paa) aall il S 5 Sl Blaall LA cinanll LA Jia LAY
el skl e Gila ey Ll B )50 (B A a5 Jalsll skl ) L gea g
(Cell division).4dall aLua s(Interphase)
sl ekl =Y )

Al dal je SO 1 Salaly s 5 adaldl sbis o )50 (0 %690 sl skl Jisy
e
First gap phase (G1 phase) :ifs¥) salll 4l sa -1

Jiaa (A Lehalis 208l L J5) 55 Sus (Cell growth) Gl sei 3538 a
Al MY\ C)u.a\ ca).uﬂ\ u\_u);j\ ‘)JA.MSJ _5\ cl_uj “_\hm:d\ UJ‘}SJS L@.AMAJ
AN g la a3 i) odn a5l J ks litig pall aygis sl das
Ll Leiled 8 2o 4l YY) (DNA) G5l Gadall ol s yill oda 4 ey Y
A el se ae il 35Y1 038 5 (DNA) 5 553l Gaalall ol Leallaty Al Sl 1Y)
S ) s i LA 5 5 3 el 5 58 (8 J Al LA s o Jesd
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Fig. 16-7a

(a) Key features of DNA structure (b) Partial chemical structure
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Translation
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Protein Met Pro Gin Ser Val His Ala Leu Met Cys
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