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B3 (by Self pownod”) T8 % 25 o
Py (by self polinat™) | 75+ | 412.c o
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ety Factoss never SLhow b/eno(jng. — Lewo of Segregoion
(2) Factos OCcuwor _n form of pouns

b’U wut facto)z Lowwo ¢

op factorz One g olomu nont Clomina,
Other A& Stecessive factor.

3 Chovracates, _ix Co ntxolleol

@® ous of one pair
fC(CtD)Z. Where o



QUESTION OF MONOHYBRID CROSS. -

Q- An fm{owze teo pea lount At crossed with
Dwost plout . This C¥088 pwoouce 200 offspring's.

How m 03 Awm howe puwre taul and ooovf
plont Jwespectively ?
(130,200 Tmpure Hall X Dwerf
(2) 100 100 T4 tt
3) 150, 50 +
U4 o, 100 | T| T+ - impuwze todf

+t| 4+t |< Dwourf
Ls> Pure todL =0
L Dwonf = L x200 =100

Q@ what wilk be genotype o porental garden pea
plout .«L& )H/u,y pryoduce 44 tedl |5 olwoorf offspr}ngé

>(<1)TT XTT ST x T+ (RDTT X+t 4)T+_Xl:t
| R :
A4 & T JTTC"M
LT@ ZTTT Tt t@ 'EDWM{
all ol tite |+t
Tall : Dwor) | %wa‘#
Ja8. Bdoy 331 |
45 = 44 165
T

© In 8CUzden pex plant. a pure violet flowez plont g
Cyossecd with whte Flow e pleut. In F, W:’on 1000
Offslbring's Ve Obtodnecl. How mom,g o} them _hawe .

(1) Pwee f(ouoe)ueo? /alan,t = fx{ooo = 500
(2) Impure Violet Flower = f.x 1000 = 500

(3 white flower = Z'_-XIOOO:' 250

S  PE— e

P—



NE wice

8 brown ege colpurn s oloeminout
elde Colowrz. whot will be Abe genolype

Q. In Humon bein

Over blue

% brown eaeo( povzents, A4 xm,? Howe blue e:aleo!
Child 2 |
1)) BR X bk §a’own eye (B) w
@) Bb X bb BB, Bb
\(3F Bb X Bh B
@ bb x bh Q o] d
Byown ed Byown eye
ey BE. 8L
Blue e\yed

bb



i e e

et s 2D iits & iy - Bt . NN &~ el W PO =il

IS T AR WA Nt s LYl i

Q. Tn Jwuman being Jovown ey

e ——— T 75 L e S | — e ———

o Colowr A3 olominont

_has
Cvez blue e,.de Colowz. A byowon eyed med e

blwe eyed mother . This mode s moiogy i b
blue eol femaJe. Eind out probq,b:,b}ta 73 therz

Chilel “_howe byown .e,:jeol 2

Mothex blue eyeo( Byown %e (B) Blue éeye (&)
bb BB, Bb bb
\ o7 o
Brown e,yed ‘ Blue q/eo/

B&. Bb bb
b*///

B| Bb }Bh'own eyed
bl bb | Bue eyed

L=y Bwown eyed child= =

- Q. In Juwuman being Ubinism s an outo&omold.

Jeeceddive oliseose . The f:’rst Chilol o3 normoed
pozents & albinic. Whot will be the /orobabi,(,/‘;tﬁ
o3 therr Kbeconol chilol t» be olbivic 2

Albivism = Autosomoal ecewsive olisease

A Q
Dorminount Receddive.
(Noymad) (Disease) ? 07‘
5 . Noxmaj NOYMUJ

er10 €
q ‘LZ‘P AQ/, Ao AfQ. Aa
AA — Normol
Ao — Normal but Codveex \ /
ao — Albinic (ajtected) olbinic,

aa



Aa Aa
A a
AlAA | Aa ’

MUbinic L, At inie Child » 1,

Q In ' i) : i
Hhuman /bemg odbinism Ja an  outosomold Secesdive

dJS‘ea.gg. A normol male _hax oftected fathes, This
molde i3 m with oo femode whose father A8
also affbcteol but mothes s J/zomozhcaouu& novrmad .
Whot will pe Ao pa’obabujfﬁ R their chilol to0 be
Covsvrjes, 2

ALb/mAm s~ Autoxomol. Jeecessive oiseare

AA — No¥moy
22 = No¥ymod but Covvienr
-_— .
Albinic Caffected) Olffected

| | A AA/@zzacwuu'ek
| -
Llf_>coqm}e)z Child = i: & @ o

Y e T A

N T R R

AT s e N T ST N A AV TGN TSN TN A

L

R P X L it T P WA



Q' J;n MM bejﬂ-& YWJO'EOVU'C obt('fs-l-ro/ah,g AL o ourtsSoma
O?WUHM olisease. A noxmold wmode s vy with
whszec{_'&i femode whose fotherz s cdio noymod .

Wil be the /m’obabﬂ:tzj o} thelr Child to be

JdomOZgﬁoM nOYmaJ 2
Fathe=

Normcd

Mgotoru'c dﬁstxop;ud .. -

A a
Dominant Recessive d Q
( Disease) CNoxmed) Noymal alrected
o-CcL )943, Acc
AA — affected ‘ L A OL/
A2 — ajjected O-rAa no

A —  Newymoed
s chjld to be homozcdgou_& noxmal"zl'

ORTANT FORMULA FOR SELFING

SOME IMP
Monohu bid | Ditybrid Trily brid
FoxmuJaL A hz Ao | AaBb X AaBb AaBbCc X AaBbCc
Types sznthoaLype 59'=2 S0t 4 s 03.8
= 3= 9 = 33=2%

Tg}oe& 0f3nﬁe)’70-lj}>€ = 3'=3

= 43= ¢4

chgohe Combinodion | =4'= 4 = 4.2=16
n

| 4

where TU -

ro. 03 Iu,te)wz«dﬂou.& /:)oqu



DIHYBRID CROSS:

°A Cnoss done to Btudy .inhautance o w0
Choscacters 0% fowre Con*ta’a,&tina tyait ot a £

ime.

I.nte)w‘c‘“o"l Om’)0n8 Ao Chosoictesns o(,unir)(or Lhe
Inhosdtounce.

° Mendel never penfoymeol oUl possible 21 o(jh,?bw'o(
Crosses 3 F* Chowctens.

Two chovtacterr o

/ Round (R) — Doninoud

—

1- Seed Sha%,e

> wrinkled (¥) — Recessive

2~ Seed Colowe _— Yellow (YD) — Dominant

Grreen CY) — Recedsive

'P'a)z»‘em:ts ——> Round Yellow 7 wosinkleol gveer

QRYY - Xry% ‘
62amc{:e\[ ?aﬂuie

R—Y = RY

CP
~N

Fy Grenweotion — RUYbe Round yellow

= ‘ i)
-\.'\,vlv.”.i 10 & -
(J O



N g

YW3%

RXY% X RXY%/
I .4 l 1
RY Ry ¥Y ¥y
_RY RRYY RRYy | ReYY R¥ Yy
_Ra& RRYy RRyy R¥Yy Ryyy
§‘i-3”@J Y
., zratioqf_ e R¥YY Rng XYY | ¥Y¥Yy
‘_w& Rng _ ng& XKY% ¥EYY
Fo- Genwrotion _ Phenotypic_ natio
‘ } & o
YY R Y ROMO‘. Ljel[ow 2= 8
RRYY | RRYy | Rz TYy 2y
RRY? IQRW L{Rl’o’Ya | Rx%% Rouwndl c(Jf'zree,n o- 3
jerm— X R_yy
ReYY |ReYy %YV Yy Wrinkled yellow 5-3
e rEY
R’b’Y ngﬂg’} VI 'KXY& | X‘A’%% . ‘, ‘
a/}ff LR Wsuniled green -1

New



In oU#uJbrfo( CrpAd, In thZP &'j

"I}C poti PM oL @ }ﬂomogz@g*
S JOUR - 1 times

-

@If one pouvs s //Lomozgaouﬁ
ol othes A Mefzozg?j,ou&

5
:
k
»
K
¢
<
g

2. e /i )

than ;- 2 times %
°If both povu are hutero-
2Yqoul - 4 times ¢
2
RRYY s 1 ;
RB’YY — 2 3
RRYy — 2 L. Phenotypic notio- 9:3:3:1 <
RxY — 4 9 enotupl e >
3’ | <. 67 0 'aaplc rratio a'[i:%:gﬁ '&:1 o | L
. 3. qu,ge& 0f Phenot D T S &
RRyy — 1 Tgpe =222 4 2
Rx%;«é_,»z + THP"—A of G7€notaloe =3"=32_ g f
WYY —>1| 5 N _ 5
Y¥Yy—2 °F Zgfotes = 4"=42. 45 :
x
¥¥Yy —> 1 <

D ;
OStulate-IV - Low of Independent ASSOst ment .
It & basecl on F, geration of o(jh,ybw'ot C508s. ‘%;;i
When two 0% mose choractesrs rnhoou tod Simult g
an-3

eously thoun ' i
ly Mnhovutennce oy one Choviactes independet]

f¥0m Othez charocters, anol one Chevz nhovd tag
. . = act ' ¢
ju,&t Like un monohyb’rro( pottern, e Ink tate 3
R

;
k.



PostuloteV e Law of Independent Assostment

,D}hgbxid
r | 7
Mono#_LgbrioL W
Choocgcter 1 Chooeactesz 2
Seed Shope | Seed Colowe
Round (R)  wrinkleol () Yellow (Y)  Orreen (Y)

Rounol , Yellow < Round gzreen: L«)n‘nkle,yellow . Wrinkled, 3'o’een

g 3 : 3 - 1

Round & wrinkled Yellow ¢ CGrveéen
12. ; 4 12. ¢ 4
354 r e

(1:2:001:2: 0D (ri2: 0

1:2:1:2:4:2:1:2:1






Q.In F, gelwzout:'orz of ob'%%bxio( Cyoss, what s the
PTOba,biljx?f of off\s”ba’/‘ng’s Whuch, ane o-
(1) Homozagou fox both Chovwoctens :—%

(H) HeiebeZagou_A foh’ both Chovzactesrs :- .I%‘_

(irr) Homozagou,s fox one Cha}zo«ctéx and
Me)zozagou,& fox anothex chosacter :- %

(v) hawe /ohenotafae. Simdloor Ao jpovzents i~ 4o

) how e ﬁenoﬂ(f,be Airulove 2o Loz ents f’é

VD _howe  now 8enota/oic Combination :- %,
Vi) have new phenotaapic Combination ;- &4,

vii)) _howe pWOtgPe Aimdlose 2o P, i- Y

(ix) bave 8enoz3¢p& Simdlove Xo F - %

Peocents
Rownd yellow wrinkled agreen

RRYY SEET
-F,_, _— Roundl 3euoc,o

PW/ RRYY — 1 — fowuntal.
[Round yellow - 9 ReYY — 2
[ Round 8’6’86VL-—*3 RRYy—s 2
NEK wrinkled yellow -3 EZYB"ﬁ 4 Ripars
[wrinkled green -1 R d¢ — 1
peonmded. e 2
Y¥YYY— L
Wiy — 2

Vg — L— Pamuu‘u,(.



; - hez
9 A plant with enotype DdEe .is Cyossed with .Z,i
pblont _havin enotype Ddee. Find out Pmba‘b' ;&'7

02 Offglbxfng,',s widch Aowve foLlowing genotgpa .
() Ddee  (i)DDEe  Ui) DDEE L 2,

DdEe X 'D(\;L!ee _ {5hont cut methooi]
l De de | Dd'Ee x Ddee
DE[ DDEe Dd Ee
De | DDee | Ddee Del X Ddl Ee x ee
dE | DdEe | ddEe D _d E
D&)D{Dd E| Ee
de| Doee ddee d|pd | qd el ee
() Ddee —s Dol . 2
4-"2 — 8
(i) DDEe —>2’L_x—2':=—81— Lz:l ﬂ

(i) DDEE — Z;:XO =i

Q. A plant with genolype RRHhGig s Cyogsed with othex
plost sza,ving genptipe ¥¥hhGig” andl prooluce 800 |
OffS,b?f/ngS’. Frnol owt. ruuumb ez og offgpring'g wieh fowve
foLLowing genotype 3-

(1) Ry hh G167 — fxExg =L x800=100
@ RRHhG1g — oxLx2 =0

3) RsHh G
3 ¢ — _,Lxlile_z %—x 800 =200



§. ITn a cyoss bw AaBb and aaBb genoty/a:c plout. N
The sotio oy AaBB, AABb, aa.Bb, aabb un offs'bxmg»&
(1 9:3:3:1 (21:1:1:1
(H1:0:2:1 4 1:1:2:2

AoBb X aa Bb

Aa X & Bb X Bb
o B b
A : :
A ] o [0s [os]
| b| Bb bb_j

ApB8 ¢ AABb : aoBp : aabb
x4

G
X

|N
o

ol g
4- 2 = 4
s 2 g ol
Jgoo s = 2
{ 0 :2:1

Ratio — A (D



O In gorden pea plat taltnus i clominasd over

‘ h oveiz
dwoofness and sound Leed shape (R) s doriinard
Wrdnkleo ()

A Cvoss bW TLRY ano Tiyy 3enotapic plevt, Find ol
P?fobaloblhd 03 Offspring's which howe :-

W Taltness with round seed 2hape — x4 =2

2 Dwarfness with wrinikled eed Lhape ;1 |
& 7=27®

(3) Pheno{_gloic otio _ Taul . Dwooef Round @ WrinkKled

(3:1) X (L : 1)

253 Ll
4 Typez_\. of «[ohmohdpe_ W .
() Grenotyp ic sotio- T Anfor Actiing o'y

PN TN TN T S -

CTT 2Tt Ry : 57
2.2 1 i3
© Types of @wotgﬁ\\mhi_ Jt@iairaa
G L~
() zZygotic Combinadio
‘EJL% K Yl‘/zf’( >4 X2 =8
TtRY X TLYT
T+ X Tt
Ry X YY¥
il o | ~
TT | Tt
T tau | Tau R
T+ tt
t | Tot | puwarf " wyinkled




AT T — - RS A VT o T it

i e e e e e Y e e e

S A plat witk genatype AaBB s self pollinated.
Find out :- |

@ Types of phenotype :- 2"=2'= 5
(2 T'%pea Of Genotype o- 3"= 3!z 3
(3) Zagot/'c Combinotion i- 4= 4'= 4

@ Pmotapic Satio - 3:1

(5) G—,enotpric Jotio - 1:2:1

~ )
AaBB X AeBR
This s ose o de%—ing 80,
WE Coan wae formulo—s on
LS. 1, e hei%ozaaouz pairs
Hexe,
=, Cmonon-(.fbriol Cr0SS)

Aa. X Aa BB X BR

| AA Aa @
[ [aa] '

@. A pece plout witle 8@’)0'&3,!36 TERY U8 Cyoszedl woifl
TTRYs. Pind out .-

@) phwotb,pic netio - 4 X311
(3:1)

@ T%pea of ,PW‘O'Z:&FG -2

() qunottlfpfc gagtio = (v qy O 127 %)
d:R2ey v A

(0 Types o Genoiype €



)

i~ ' ,
’ ( )Z%otlc Comjo'nodl'on, - 2X4 =8

Sol,u,tr'orl 0.

not wuse for mulace,

JTLRy X TT Ry

<

X TT Ry % R
T
'y 1T

Q. In e g,iven Punrett Squovee A plont op- j;t(f;oe ‘H’
Will prooluce =Seed with the genotype idemtical Lo
Seed. proolucecl b‘ﬁ the plount op - ’

(D Tybe M

(2) Type T NI YR | v | YR | yv
C3)TgpaP
\fé’f)"%P&N YR F /J;, LN | R
—
L 61//0 |5
R
4R | HY| L ///T
yrv. | 1T | Mo Qs U

@Mot%fpe @ H s YyRR
Tkvze,foxej it a8 ldenticod to Ao 8eneta/[oe o N.
Ang = (4D



TRIHYBRID CROSS

oA Cyoss olone Ao ;&S-L—ud,g thoodtance. Og'ﬂt)‘zee_
Chosactens o Htuwee /oa,uzz, oy Comtroc&tmg tyout

at oo time.

Parents == RRTTYY X writyy

l%ﬂme j Gamete

\/

i 8emmw£—"on" > Ry Tt Y%

l&d{fmg 02» Fq

Ry TtY

Fo. 8enmb‘or]———> RxTtY

=)
Phenotypic nakoi-(3:1) % (3:1) X (852

qunoi%;o,c sae o-(1h2:0) X(1:2:1) X (1 1)



SPECIAL CROSS

1 Back Cxosx o

1.1 0Ut Cyoss
1.2. Test Cyo0sS

Fi hybyiol s Crossecl with any eme oy the bomozygou

o (&ithex dominout Ok, Secedsive poszents )
(Dominowmt) (Recessive)
Pornents == Pure Told < Pure Dwarf
Back Crose Back Cross
(Owt C¥0SS) (Test Cr0SS)
| TE
(Taud)
[ F-Genvration]

Two types of Back Crosd :-
(1) Out Cxo8s 2-

In ths Cross F andividuod Csoss witke odorinant
porents.

In iz Cross _in next gereration o dontnwnt

Choracter wre appecszed oo any type "oy cnodysis
A& not _podsible,

% briol Homoz%gou olorunant povzent.
(Tatl) TL TT (Tatl)
T
i 75’; Pl«ﬁnoz‘#pic Yatio -~ 1
+ Tﬁ Oyenotcjp:c ko $~ 12y

RR [PR 7 GR]




(2) Test Croga -

In tus Cswoas B individual Cxoss with 0 cessive
[ooveents .

This Cso4s Vesy ;ﬁ[‘gmjc,'cm'

) Monomdb?rio( Test C%068 3—

E Jwbridt 7 Recewive poveent
b e P
t
Tt Phenota;oic nodkio (PRY:- 111
IR | o
" (renotypic sokio(@R):- 111
Dwoar , |
PR =GR |
b) Dihybriol - Test . Cre048 3=
U /
F, dugbricl A Receasive povzent
Ry Yy Y4

.
R¥ Yi

| Rpuina e 00 thnotgpic sadio - 1:1:1:1
RK A Y . . o .

Rg Reund ygreen Glenotz}a:c ek -1:1:1:1
¥ Y

= 1R

By wvrinkleaLgyeuow [PR /
TTYY

\’3 wyinkled green




o C'?)’OSSj
O Toci hylowiol - Test  Cv05S i~ [3 Monohybril Test
. (1‘1) . Cl:l) x(l.“)
(Zraznsd) (27D
Pkenai(ylo[c Sedio - f:1:1:4:1:1:1:1
Gerotypic mokio - f:if:f:q:1:1:1:1

Uses of test Croass :-
1. To know A aenot%ﬂoe oy wnknown dominant
inolivioluod.

2 To Know the igp& og 8ame,te3 fo)zmeo[_ An unknowr
olormi neut inoliviolyod.

Unknowmn Toul

(donminount) unknown TolL X Dwoovef
TF, L L tt
Unknown wazf -
tt

Unknown Tall X Dwovef
Wt i
t

Tt
U Toul

| o]

3. Enample i~ Flow ez Colouss. L

?a?zden pecc foleut,



Flowes. Colow= an 8a)zden peo ’olaufbt
Violet (domineunt), white (ecessive)

_Unknown vislet X white

Unknowin Viclet X white

Reawt - AuL flowers aze
Violet,

Internpsetation s-
Wnknown  flowerz A3

/homozggouus

2.Reciprocal Csosa 2-

T —— e

Reawlt ¢— Holf og-,UaL flow eses
oze wviolet onel alf
0} the flowesd oo
white

In,tea'pxe,tat:‘oq °-

Unknowort f{o wesz A3
Mhetero z%fe(zfouz.

oTt U8 a et 2 two Cxolses . which Jn Lecond
C¥05s dex op thae ,foa)z'_e,mf/_("a)ze_ JeevenSheadl.

° Mendel Conolucted necipyocal Cxoss Ao knew Ak

Lhovu'tance
dex. ox Not.

Cyogs 1

s J
Pwee Toud Dwouzf
TT ++

T~

C¥0ss 2

7

ot

Duwouf Pusre Tald
tt T

~

T+ (ALl Tall)

g
\

Tt (Al to)

Resuld - Mendet  Obtained sinulove scesule g oty
YO

Conclusion 8- Tnhwutance
o pozental Sey

Cha)la(’,fe)z VZA no+

olepengl ot



® Choxacters Studied de Mendel wexe Controlled Aoy
K&gogene CNucleu,;), o

© Resutts Of secipyocoll Cyogs wild ahange Un 2 Coses.
D Grenes py. An C%toplazr;? CCgtoploLgmjc heu tanced.
2> (renes pP¥. O0n Kesx Chyormosomes (Sex Unkaae)

Cﬁ/mPIMWu'c gene __ Koyogene.
O%,

Extre uucleasz

Fore N

———

— Autosome

— Sex Chyemogor

C&{io,blax‘rru'c

inherutance -
Shown b’tf 0
fema]e. je.

Orupoeentol



CnoAs 2

Ls wWhite ALecwes

POST MENDELLISM __

e Aftes, sediscovey o Mendel’s work

e 1900 onwoaoveolr

GENE INTERACTION

eGene nteract to modlify tha /oueno,ttdpe,.

|
One gene/Intrag.em'c/
Allelic Anterzaction

NN
VARY,

1
Tiwo 8ene/rm‘.er3eyuc/
Non-adleliec untexageti

6

Internaction blw olleles % y
2 iff FOUL OF Nnon-allelecr



Exondples o~ Eamples 2-

i Incom,oteie dominance. 1. Comiolemwaﬁﬁ 8““
2. Co- dominance 2. Epistatic gene

3. Mudtiple alleles

4. Pleiotropic gene

QUALITATIVE AND QUANTITATIVE CHARACTE!
Qualitative Character Quantitative Chovzacter

This choacter s not This Choacter s olependent
d-eo{.’JQJ’LdQVu; on rumber 03- on rnuumber 0!8. oloruncutt
oeminout olleles. culleles.
en 14_ Donu'noud“ H N .
Genotype | PO | eigit Genotype | Dominant | pejgut
T 2 10 em TT 2 10 om
Tt i 10 ¢m Tt 1 2.5 em
tt 0 5um it o 5 em

INCOMPLETE DOMINANCE

o ALso Colleol mmoaem'c guontitotive J.nh.e)ziance/
PHENOTYPIC BLENDING.

o Exception of Mendel's Lewo of dominance.

eIn Ahis _interaction dominont ollele s rot fui,ud,
olominant over hecessive allele.

e &, un Mhetexoz 80w5 Condjiiorz an ‘ini;eszmedjate
/ohamta/oe Oop eouzs.

© Thus, F, }%bz’iel oloes not sesemble o Qg g Al
povrent.



°In this wnhedtance thotgpic ancl  genotypic
tdio ovee pbtained ame.

o Tt was oliscovered de Casil Cosvrens L flow e
Colowwz 0% Misabilis jalapa/ 4 0 clock [oloua,t/ Grud- e- B

@ flower Colowr in

"~ Gui-e- Bangs.

Porents —=——>

rvu‘nabws/ 4.0 Clock /olout;t/

R 11
RR R
Reol Pinik

R Y
Pink white

Phenotype Jatio §-
Redl : Pink : white
i 22 1

(enotype ratio -
RR ! Ry I ¥¥
1 2 01




~ NCERT
b) Flowex. Colow.. _in An,tlﬂmhjmcm myu/‘g’nafbo&zaﬁ”y
Dog flowesx. |

§

Povrents _
Red %(2 white
RR TT
Ry W)

F, ﬁmwzod;ionk} (All Pinb() }i{

© Feather Colowe .in Andalusion fowl.

Pouresta

Black X white
BR bb

~

F, - leneration == Bb
(ALl Bue)




() Size of ' Stanch 3rou‘n J}z';zgeeots o} garden

e plount.

Povzenta

Lovege Bized — ~ ,  Smodd .Sizeol e ®
@ @ Stoozch %roun N\ Stodech %z’cu'n_ o <L

BB bb
Fl— G]QJ’LUZO(fI'OO = Bb Mediwm Sizeol @
Stovzeh 3vrou‘n @ @ :

@ With )ZEA/JQCt Lo dize 03\- Btovech qyoin Un peot
plont L e JBized Q&taxch 3a)un plont s Crossed
with meduum &Aized Ltovch voun anol p’zroowce
100 Offspxing's, Finodl out rnuwmber o’gmge)meouum
oncdl Smodl Lizeol mpectiv%z

Lg)_z.%e X  Medium

BB Bb
» B b
3 BB Bb
losge meodiwm

La)zge — —2(:x100= 50

Mediwmn —> -z’—xmo: 50

Ldmol —> O



In Mirabilis szed (RR) onol white (¥7) flower
P¥ocluces £, genevation. Now F gengration A3 test
CYosseol angl prooluce 200 offspring's. how mouty

G Hum one sed. pink, onol white flowered
hezpective,(,ﬁ :-

Red X white
RR ¥y
Ry (Pink)

T

F, x Test Ccxossed

Ry Ty
;{b Red = O
RT Pinx Pink= L x200=10¢
Y
” I =
v R white = 5X200=10

2.CO-DOMINANCE

\Except/‘on o} Memdgt’s ALoun of oorunance.

' In tg Jm@mctibq n }wie)z_oz% oud Condition) ootk
olleles coze eolua,uﬁ oernunout ool dhow thein
Indepenclent expression. '

So . duterozygous Conolition on tntexmediate
[ohmotﬂpea oz not appeovrs.

Thus, F; Aygbriol srsemble b both of the pascent,



eln Aus unhertence Pl«umotgpic and genotypic
tatios oxe obtained Juwre gome.

Example -

@ Coot Colowz un Codile’s °-

o, ¢
Black X ohite
BB B8,

F;" Gren. — B, B,

(Roan)
Sib- matit ¥) 1/” L
F( X F?l
(oo (e 1ay
B, 82
: Bl B, B, Bz
d Black | Roan
s Gonee ==
B Rooun white

' ' rwhute
hoero ic Jweetio - Black ! Roour ! W
g ‘t;/}ﬂl 1 23 2 1

. ] .- . B Bz : BQ_Bz_
typlc natio ;- BB, . B
rene &P 4% 2 g 4

[PR:&?(




——a R

Yok NCERT
(b) AB bloood| g¥oup on ,humm(IAIB)g’

i RBC

?NCERT | N
C) Covvziesr (Twout) of Sickle Cell anoemio. (Hb*HE) &=

POINT To KEEP °=

Co- Donmunownce COm,{ole/te:- ITncomplete -

— Dominonceé Dominance.
orws| Reyfzwmte Red X white Redl X white
;F’I—Glen.: Red+wh)te% All Reol Pink

Selfing SelLin :
l @ l 9%"8 lSe,meg
- Gen| PR:ifZ:i PR=3:1 PR=1:2:1
G.R=1:2.1 GR=1:2:1 GR=1:2:1

PATT AT\ e

CA A\l DA RAT 7

TOALLTIVAT IO YT X\ A Y g AT o e



QIn a o brid - Coss, when one polz 3 olleles
Bhow incomplete odominance oand other powz &Ahow
CGm{ale,te olormnomce Ao /ohe,not(dp:c satio Comes -

| L i ' ene Showir
\LB/Btl.‘é.‘z.‘S:i ihe”"t‘dp'c ik R i
(2) [:2:9:4:(*2:1:0 1 >Incomple,te dominance (1:2:
(3 9:3:3: 1 fi>Com4ole,te_ dominance (3:1)
@ 1:2:1 ST -
So, phmotap:c >eokio @mio{e}uwg
both e 3%';&03@%@: will
be_

(1:2:1) x (3:1)

g:1:6:2:3:1

(S) F 86”9)?—0‘5*'0"1 An o Menote,ban Cxoss howed ihout
both 8enoty,b:c anol [olunotaplc_ Jtotios ool Kame

®s 192TEL , It ﬁu,/oxeamtsa.cw,e of
(1) Monohgbmot Crogs with COM./oleie olominewnceX
L@ﬁ’MonoludbnoL Cx0Ss  with wcoanle,te dorminance.

@ Co- dominance
4 DI”L(dba’ld Cxo85 X



S MULTIPLE ALLELES
‘Pscegence 0} mose thont two olleles of G genc.

> Multiple oldeles ove Locateol ot same locus on
.«homelogouz Chyomosome.

o Mudiiple olleles cvuse oclue to rutotion.
® fore the Stuoly op muttiple alleles  populotion
25-&%01,3 AL ensential,

eln o diploiot Unglivioluod Qétuol;g o} nudtiple ollele
A& 1ot possible becouse o dliploiol inclivicluod Howe
Only masimuim two oldele of o gene.
® In Couse G Mudtiple olleles number oy olleles in _
Diploid inclividuad — 2.
Gamete — i
POpulOCC/‘OQ —s All ]oos?ble_

' ~ h€n+e
Types of genotype = _Tl

SN = ruumb ey, o? otLel ex

T Induvidual 1 Inolivicuod 2
N
2 alleles 3 alleles

aenotj}oe Zeno tzpe_
TT TT

I !
t
It tt
T
T

T



ABO  plood 3z’ou.',p n Awumon - 3 alrelel
° ABO blood 3'{0(49 s olscovered ’h?f' | and. Stein€e

° Blood gvoup A2 Condrolled b,ld I-gene, ond. s cgeﬂe
Aocoteol on Chromosoerie no. 9.

o] gene ﬂteguﬁaute otttachment op Sugavz molecule
on the Sweface of RBC.

® Thus gene hos thueee alleles = [* /3//"

Igel,ne
’ —
e )
,A IB ’0
Dominant  Dominonk Recegsive
i
| |
- Consepts to underdtand 5-
| . e
| 3&1—&01‘.03&)’7)!”3 (,Ia_ﬁa(’,'toge- /\
|B

\ L?fco ' J L"’?UJCO .L,‘lp;‘ol/ RBC
—> Antigen A’ —3 Am‘-f’gen B

— Blood gvoup ‘A’ —> Blood gvoup B

——



[° Allele

C7£¢(.fco L’/oia(
Amtiaen ‘abgent’
Bloool 3z'ou./o ‘e’

N-acetyl IA1B Allele
80tlact03am?ne_

Blood 8%’0:.({0*A3

Phu':otype

[2
21:021 ‘-Cr,enoigpe Antigen Antiboo!% In ABO blood Group

A | e GENRE = &

, A b Allele —s 3
BB (B|° - Genotype —6
B |I°8,1°] B a Phenotype — 4.
. Dominance — app
AB K A 2B Ns;;e)i:a B Boimrre —aﬁ:i%
' Muldtiple
O %L’O‘o Nil::eeh’ A ol b lp —>API°L8.

Incomplete — Not Q_PP(A&

Dominance



@- Fothon A8 Me)wzggow% foxr A blood 83’0% ool
bloodl avoup o motiwn As AB. How maitdg f‘&p% .O? e
86”01,3’33 ool //OWOt;fP@A e Apossible an iy C¥oSS.

o %
Hetemz%ow\ AR
0 A8
, 1% 1”1
A8
A [Ai78 ,A,BT' ' Ph,e,nm‘gpe -> 3
«At ‘AB’
Gametes => [Taq pw Genotype = 4
[} C i
S

§ A Child's bloool avoup A8 ‘0", His poents blood group

Can’t be_ ' .
(LB 20 - _O/ f
2 AL0 ,._',A'-,IA IO & o TA—A
(D AB B—18 " 18 —8
o —0
@ As2B Mhels V g
- child 0

§. what will Ae the ,/ohmotyfae ool 3enot3pe % parestal,
bloocl %b”mgb oy O(_faﬂul,g JJ’L' whick ol fouwr ;ugp&g o}
blood %mbqg oe preset n their chilozen 2 o

oA g
1"!\; /8]
Chld
vAv '8' (ABi cov
e R

Phenovpe — A/ R
G]Mo*ape —> |Al° (B0



- A moun “ ‘A" blogel group Mmoo es o womarn o Af

‘bloo | %woup which ,hdpe 03 blood 3.zrou7b A chld
Wowldl  ndicate thot A mon s Metero zygousd ¢

/“!’g/?”‘/° ?
Couze 1 ’ o
g g AB Case 2
e A OZ'
l ,B _}C‘? AB
o ’A 18 , IAIO ’A{B

A UA'“ 1218 M A

' A AB [ 1A1A | as

A AB

J‘Homozﬁou’ ~AAB ’AA ’Bé°

J'Heterozaaows - A, AB
Ay

4 PLEIOTROPIC GENE_

oA 3ene wlfuch Contyols more Athon one Cha)zacte)z
e PLe;otm}olc ?ene produce multiple ,bh.moty/o/a effects.

>( Choegeter ﬂ
\ Lhoozatcte)z 2]
Chamcte)zﬁ

Pleiotvopic Giene

Example :-
@In Pea plont -

1 61ene

Flower Colowz

e
[4 G z\\ﬁdeed Coat Colowde 3@

/
Pleiotropic Crene_ o sx)/O

Reol ;zS}oot on Llea} ozt



' n e plant - Choue (D) BB - Roundl
Seed Shalpe [<— Bb - Roundl
a{’-’ \5 bb - wrinkled

_Chou (9)

[ Size of Z' B8 - .
- diun
Stouch 3zfajyu \ Bb-Me

Conclusion of above example :-

Pominance s not on outonomous (el feotioee
°F a gene, Tt dependent en -

@) Pxooluct 03 gene

@) Posti pulooe /a‘lzwwty,/oe Cchoracter) thot we choose
Ao ercoumine (}{swo%,) An Coge o} pleiotyopic gene.

Explanotion - 2 5

CD [ eupyvess
X s Y, [FE> product
JR] s

&

B Giene R
Dominant Aeed ,dhape

B Gene

T ' > Lize of _
NcoMmplete . +ou }
/d Dot Stovzch 3ram,




s C¥0S8
3. A pwrze soundl deed Ahape peo plostt Ad ¢ £y
With  wsinkled weed dhape plont and fproduce
9enexation. In F, generolion) -

D Wrinkled Seeols ovze Obteuneol

() Loozge dizeod Sstosech groUns oze obtained
\3) Meolium Lizepl Ltooreh %rou'm oVl Obtainedl
C4)Smw8 éggd Steeeh gvoing one obtaineol

TP R
BB ~ Round BB- LOL"L%Q. Pure Round X wrinkleol
Bb~Round b - medium BB bb
bb*&)rinkled bb - Smoll \,/
Bb
o S

Roundl Medlum

©Most of genetic oliseade :-
l. Phenylketonwd o —— stucly in Humon Health o diseas

Il. Sickle cell ariaemied

Sickle Cell onoemios-
® AutoSomol Jrecessive olsosoles

® In s oliseare 6% amino oaciol o} bete Choun of
haemogqlobin & éhanaeo( (Grlutamic ociol to Valine) olu e
to point (Gene) Maﬂon/ Substitution/ Tyangversion.

°Giene of beta chain s locoteol on chxomosome

L e
wmbesz 11
« be &7
HbA POint ”LLLtf.E '0)? \; Hb:'“'t o< B
Mut .
witd allele allele. o< \pi
[ Noxmal Hb.[ /Abno}m’)od Ab. — 1T

| [Mutant Hb.

RB¢



Sickle Shope RBC

oxgan
OND i
> Hoveal anol sugiel W o -
RBC Civculotion clisfunctioni

| Shoxt Life Span 5 R deat]
Of RBC 80-100 days L j
- Jouunclice.

Ls Resistance to (P) ’
mee ) gg o

Mol ~Mglalo,




ST T m e o TS AT ATT AT AR AT AR G W A TR e T

@enotype = Hb'/ Hb

HE*HL? :- Normoldl 0 R 0 o |
| - ( co- dominaunce) '

HHE - Normol hut Cossuern/trait o &ickle cell cutatue
HbE HE - Sickle cell ocnaermio <
T e 5

~ ‘

Hb* HbS
" HbAHL® | HLAHLS
Nox¥mol Covvuen
HbAPHbLS | Hb°Hb®
Hb® : Sickle ce
CRJU_U_ & onaLruo




Non- Allelio Intexaction:-

1 COMPLEMENTARY ~GENE

®In this underaction tWo Non- allelic %ene reeqgulate
Ohe chonacter.

Fose A development 03-'~don’lir']ayu, tyout the
dominount oddeles 0} both genex muat be br. together

Al?sence both  olomir ot alteleg o cwud genes
WL Seeaudt _in Jrecedaive @pregion,
Xounple 3-

Flower Colow. Of dathyrous odosatus (Sweet peo)
Flower Colows s Controllecl ky two genes ‘€’ and ‘P’
C_P_:  punple Colotseed
C_pp i~ Colowsless (white)
CcP_ i- Colowrless (white)
Ccpp - Colowrless (whited

Biochemical bowis 0f Colowz procuction :-

Gene © b o Gene P
’ l
REA RN A
Substyote Enzgmee Chzmmagen E”Z‘Ufm‘-’- > Anthocyouyy

| (puhpl e Colot



CROSS .-

Porent — . Pwyple white
Ccprp ccpp
CSPP CP‘ULPIQD
Selpin
[sting
CSPP X CSPP
- [ 9
~
(P C_pp ccP. cepp
(9 (3) (3) D
(Purple) \Wwhite white white
3 e
‘?.

Phuwtapic natio - 9:7
576notgpic Seokio - [:2:2:4:]:2:1:21

@ with respect to flower Colowr Of Ladthyrous
Odovatous genotype op . plond s CePp. This plount s
Crosseol with Cepp genotype. plont. Find out pxobabUtbL
R pweple and white flower JzeA]oect}ve,t;d an Off sp¥ing'

CsPp X Ccpp CcP X Csp
Cp cp -'
cp| CCPp CePp

Cs X Cc |
Cp| Ccpp | Cepp 2 Pp X Pp

cP| CcPp | ccPp CFCC Ce PWL'
p

cp Ccpp | Cepp ol Ce | ce =
| L b




it g - N, B B N A T

quole Colowe o= C_P—

3 xl =3

wiute Colowz = 1- Colowred
Ly -3 _ 5

-—
) e

-ty

2 EPISTASIS

In Athus the)zactloq one non- oddlelc 8ene. Buppyesses
0% prevents the ph,wotgpnc eupa'ess:orl Og;wm,othejz

non-..allelic 8ene ‘G

vresgs
one 891)9. 2"‘{) eneé
L—» ¢
E/b/gtai’:/c /—%postailc /&Qz
36#’)6. 8@19_

() Epistatic gene -
Giene which Jdnhibit the ek,pxwzon 03» anoth er aene

(b H%posmt/c 8ene_ o

~(lene whose expression . s ,qswopresseo(

Epistosisa s Of 2 typea -
I> Dominount epistaxsi,&.:—

ii>Recessive epistasis s-



> Dominaunt Epistosis &= .
In s interaction clominoul ouUeie, o} e,b!Staﬁ’C

qene Suppresses Ahwo eupxe&:oq o} Othez
non- ollelic gene.

63 - Fredt Colowr Un Lummez ,@SqLcouh(Cucwzbita/oe/oa)

EPIStai[C 3@78%’)\’ Dorinount \/el‘l{ow reer
w Recessive Y ¢
/\"’\“*“""“e*
~ white
Domnm fwa yeu .
Epistetis = L Supresses
R
_\—W“\/Y - M white
Wwyg - 3reen
CROSS &
Whjte Grreen
F‘.-Gzenev&i"o?? way (white)
lSeLfin3
Iﬁ‘; | : [ —
F, = W_Y_- W_yy Wi Y- WIWYY
(9) @ & @
white v hite Yellow *&Gp'een

Pmotzpic Rotio = 12:3:1
_67enot3pic Ratio - 1:2:2:4:1:2:1:2:1



“> Recessive E’aistowiA o
T Aus _deroction susessive oulele o}
gene, Suppszesses the expression of Othee NoON-
ollelic %me. |

epistatic

veg: Coot colow= JUn p1uce

_ [Gene A]

= Black > Agowt?

Albino

C__ A__ quqﬁ, (9 gwgpressea
ccA__ 3- Bosqki (3 Albino (3)
Recessive / C_oa - Black (8 ,,proues.

Epistasid \ccaoﬁ- B)@\( (1) Albino (1)

Phenotypic Ratio - 9:3!4
Genotypic Rotio 3= 1:2:2:4:1:2: 12t

(YTOPLASMIC INHARITANCE
o Also Calleol extxanucleose /materdiod inhosdtance.

g ' " _
Cytoploarnuc
TP ene

Cl(-fto ]olcunu'c

3ene_ Nucl eus

Catopla.«!nu'c

gene

K

Plosmon




\a \

-toplowrru'c
inhovu tance o-

Bhown b% Onbag

female.

4

" Z}ﬁote (Nest 30&.) :

Discovered )0"3 Conl Co xvens un Mirobilia jaia{oa.

Inhevutance oF those chmactw which ooee
Contxalleol /b,bL Cgto/olounu'c 8ene_g A8 Colleol C(dto/olousrru'c
inhordtance.

qune p)z. ¥yg) Cgto/ola_anz A3 Calleol Catoaene/
Catyouuucleovr ?wé.' | |

YT TP RN AT TN T TN A A TTEAY) TN

e

f

Cytogenes oxe pr Un Cell ovganelles Like mitochondsial
Ch’ljtogene) anel plasticl Cplastogene). %:

Sum  totod oL Ahe Cytogenes v Un oL Cetl g
Colted Plcun?on. ' Cﬁ d v '

P ————

Since Zygote xeceives most of the Cytoplosm from
femate gamete, So Cytoplasmic inhesdtance s also
Colded ar Matesmnal tnharitance.



s

MAALELIRIYINN SEeie iR § SRR A —

e e e T rEE——

S0me  Example i-
> WMitochonosiok  inheritonge
g o Mede ;es's't“ériliig A madze plant . .

> Plostiol inhesitonce
D Albinism (Colowrless Cond™ _in Cexntain plosts
= (Gene fose olbinism g founol _in Chlovoplast.

= Gene. fos, albinism in Cosen/maize s Lethal.

\phéw
L et
b) Branch Colows/Leof Colows in Mivabilis jalupa

Firgt cCcose o toplosdmic  inhesitance ts be
cliscovered Ja;d Coorl Coyeens.,

Bryanch Colowe in Mivabilis falapa

VI o R
Grveen Pale. | \/ah}egouteol
Due to p¥ésénce pue Lo presence Due to presence of
of Chlovoplast of Leucoploust both chlovoplast and

Leucoplast.

Chlovoploat Leucopla,; ¢



. veg ated / Pa.ée/ 672reerl

B ——— N LT T ¢ B e



@UALITATI\/E AND

Uolitodive Choscactes

s choaoten s not clep-
Endent on Nk ex.
dortinount ol eles.

QUANTITATIVE CHARCT

Quantitotive Chaﬁacteﬁi

Tl chonrocter s o(gbena?en:
on nurdser 02» domu noutt

o T T e T R AT TR T QN ———" .

oalleles, aidh Mﬂ
| S G Humon Heigld crpres”
Genotype | Dominoud He/ [5?@&) ¥
outeles ant | Dominat| |,V
%,, Qenoﬁdpe Helglt _
TT b B 10 om —
: AABBCCDDEE| 10 200 em
Tt i 10 em
AaBbCe DDEE 3 180 em =
AaBbCeDdEE £ (60 om
Eg:_ AaBbClecDd Ee 5 150 cm
Sickle Cell Anewnio aabbceddee | o 100 em
|
Epoe Mirdrmuwm
2 ressio
X P 8 Tholadsemion_ e "
()< ﬁ 5
16 16 T

B




POLYGENIC/QUANTITATIVE INHARITANCE

In this inhosutance one quantitetive Charocter A8
Controlleol b‘H moye than one gene.

gene ®
1 chevwacten 4%@&@

T qone®

oThe pbuwzotype AL “olepenclent on number oy olorminou
ollele. |

*tach dominunt allele Contribute un development oy
)OI'LQV]Otb(PE.

eMarimum  expression s obtained when otk oeminant
alleles op ot genes-mudt. be . together.

°In thit trhedtance phanotype s highly influenceol
by envizonment.

(<]

7%[39,3 o3 thot?f}ae - 2n+1
Tgpezs of Grenotype - an
Zazgotic Combiroction %- 47

Exam{o!e 9-
- (@ Keswnol Colown o} wheat — 2 polygenels
(b)) Human Skin Colowe —s> 3”“'-‘48“""5' -
© Human  height — 5 polygenes
©) Human intewgence—» 25 qugéénje's

o Father of Polygenic  inheritance — Kolyeutes



(@ Keene| Colown of wheot
- Btucli el Ay Nilsson - Ehle.

= Contyolleq ky 2 polygene's ‘A’ ap g

AABB

o107 exfmressioq

Porent = M
_Reolz

~N

Manm e
aabb

;L{,,Ye/uio
]uokjt e,l

F)- Qweb’a,tioq =S AaBb (Tntermediate
Red
Sdg-ing
[, - Gienevation==>AaBb X AaBb
AABB | AABb | AaBB | AaBb
AABb | ARbb | AaBb | Aabb
AoBB | AaBb | ARbb |0aBb
AcBb | Aabb | aaBb | aabb
Conclugion. (F-geunation)
ij;mmm @wotgpe Pbumn’tape %‘2‘73"’“
4 AABB - 1 Reol  ( Povuamtend) L
AABb=-2 Li seed 4
3 Ao.BB- 2 ?’M
Ao.Bb-4 :
Tnterxmeoclote
aaBB-1 -
Ty Aabb - 2 Veny Light sced = - R
L aonBb- 2 %zf W +
""’O’, aabb-1 | white (Powusted)
| - 1 — —=




In F,- Greneration s- .

(1) Ph_eno-tg/oic otio —-|:4 g 404
@) Genotypic natio- [:2:9:4:1:9: 1.9 1
CSDTpreA of phmatafpe- 2+l
C4_)T 2x2+1 = 5

C gbes of G—,enotype.'— 3N =32- g
9 Z&gotic Combination - 49 = 42 _ 16

€ % o poeental plovet - 2100 = 2.5+,

16
GIRAPH
3 &
: Contiruroul
4 ‘ | \/OUTJCCU‘O"L
I E
[" Bell Shaped Curve
0 2 3 4
No. of dontinout allule
NCERT .

“(B) Human BKin  Colowr — 3 polygene's
—> Stuolied b‘é’r Davenpoyt.
— Condyolled bnd 3 poudae‘né's‘ A'B oand ¢’
Posemd —=——=> Mo” expxeéér'oq K Minm expression

AABBCC. +: = * . - @&dbbce
Neﬁwo Blackk, White

. g - \
' L n o e 2 N ’
Ll
‘.Q

- o — o AoBbCe Intexmediote/ Brown/Mul o




Fa- Genewn —

J/Sib— modin?r
AaBbCc X AaBbCe

ik

'LCheékex boovzd of 64

Cren. .»

QV]C(AAAI.OVL (.Fz'"
No. of ' ' *
Dominoumdt _“PWO%PQ Rotio
olleles X
6 Negyo Bl 1
% a(clibéuwdal)

5 Ve'uae Dovdc. Byown 6
4; Douuk. Brown 5
3 Mmto 20
2 L:gm Ba'ouon. 15
L \/e}uaL ,ugu B»«om 6
O White ~(szwiaD‘ -1

In F2- Generadion s-
(i)PhMotap:c Seokto— 1:6:15:20:15:6:1
(@) Genotypic  Foutio - (e2:0) % Craa )X (a)

(D Types of phenotype - 2n+|

2X3+1 =F

(® Types of Grenotype - 3" =33= 97

(5) Zygotic Combination -4 =43= ¢4

(6) %o 0} posrental phenotype -

c4

Z %100 = 3.125 ¢,




GIRAPH o-

Bell- Shaped. Cuseve.

F Contiruuoul
15 \qu'a:tiorz

@ 1 2 3 4 5 g ’No.ofDominaydaﬂnLu

actez 8 Contxolleol - ,hgé

}oo‘ﬁ?enes Find out wa“”’uta’ o} . povrentel ploumt.l.n.

F, - genexoction 2
PoLzaene‘s - fowe .
'Zagotl‘c Cbrhb}nail'odf— 4—" = 4“4 =256

porental plant =
256

8 In F, enemt:oq @ A quonditative cChanqetes 17
phenot [olC Cod:e oxies are obtained. This choszactes a8

Contxolleal b,d how Moy polygene's 2

Tgpez of pkzmtape & 2N+L
. (F =2n+1
F-1 =2n
16 = 2n
h= 8



Some FO'(I’Y) Woce o-
~= TPTWOL &-

Contvibution of __ Mast. expression — Min. expression

€ach dominoumt =
ollele Total no. o3 olominant alleles

<Conixibufion 0f each 1. 0 dorminan

Phenotype of — pip expression + dominant allete ee
/

3wen 3enotjpe

QA plost s homozggous for. A and B oteles nawe 200¢
Jae_:‘gwt while the mMinimum -height of )olaniJ.& 12.9 em. .
Findl out :-
(1) Contvibution o each oominant allele
(2) Heigit op Aobb genotypic plount.

AABB (man)= 200 umM

oobh (min) = 120 ¢m

iy . 120 . . 80
- Contxsibution &= 203" ——%—_—: 20"

Hejgbut of Aabb o 126+ (20)(1)
= [20+20
=140

with, genotype. TtRy(1g fpwoduce fyuit of
@'ﬁagﬂoo gm it e i weighd o} fruit s
210 gm. find out -
(1) Contribution of each oominant ollele

(2) Mo, weight Pruit
(3) weight %4 fruit of TTRiGg genotypic plant.




)ﬁ@) TERxGig = 300 gm
(mun) {tn% = 216 am

Contribution 8- 300-210  _ q
3 "5 =29
Max. we:'ghi (TTRRGIG) - 216+ (30 X&)
= 2104180
= 390
weigid of TTRKG?? =200+ (30X 4)
= 210+ 20

= 330

T

o



AR N T oA IR e avmie — ..

Wil el S b SN e

e T IS T

CHROSOMAL THEORY OF [NHERITANCE
(<) PB’OPOSGO( JQ,% Sutton onol Bovex Jn 1902

©Swttor) wuted the Knowleolge of Menolel's Prinu'ple
(facto)z) with Chyomosomal behaviocsk. olu)u’ng Ahe
MmMeiosig and 3m/e Ch¥omo somal th‘.aora % Inhesd tance.
06/6 to Ahia JUA.e_a}LH e behowios 4 gene (factor) Az
Bimilovz  Cposolded) “to behowior o Ch¥omosomes.

CERT, TABLE 5.3 i Piiin.
factey @
Occwz wn poues OCcwr An jpolns @//
Segzregwte ot the sgaxe_ a,tevcu 8ameie '
time of goumete .Pob’ma.ﬁl‘on and 0
formation uch that one oy each pain

O;\fgz one o each A3 troauamitied to
oDz U8 txansmitted| a gamete,
to a gamete.

,%msbt/.
Independent (A=D) |0ne poix, Hegve 3 iy B
poura séeg,'zreg.qd:e. ates "'l”defoende‘nia

Jnde,bmocmua, of | wother pale” | T><D >

each othes:. > B d
Foy gen_e—af:xue  Forgene>may be tzue
, ox “false. A and B —>Indepedaent pa
Fox Chyomogome o~ AdB  Adp Aand D —*M
true Fox Chwomoseme -

true



Cheomosomad theory of Inhexitance
° This theowaf expe:dn)enuﬁ p¥oofed ’b"(f T. H. Mo_‘z’ga.n.._
°He performeol expeximents on Dxosophilo melanogaster
| (fruit fud

& :

@. wlud oliol’ Mozr(c]zom Select olz'osopLu‘La for experament 2
DW% Could. be gwown on Simple Synthetic medium
C}upe banana) un the. /Laboxuora.

T ———p U Sy e Al 7. s el

2_>The,g Complete _their Life CL(TC’Q - cbout
3>A‘2$in3{e maf:incc]

progensy plies.

rh
&
o
o
®
C
A

Cowldl  procluce
] A Numbe, o



4>7h9)1_e A2 o Cleovr cb’ffe/tmti‘a;tioq ogm;ade%%—
Mode (smatt) and female Ciahge).

5> It _has meuy tupes of hereclit veoriotions Ahot
Conn be deery with Low powes mic¥o8copes.

6} It hos Leds number of Chvomosomes (an=gy

LINKAGE

OEx.Ce,ptior[ 3 Mendel's Lo o} independent owsovtment.

° Physical ada6ciation 03 gened /azt on dame Chyomosome
ool inhe}dta;e o0k o g’b’ou.{oi—& CalLeol Linkaae.

Linkaae first +time obServeol Jo# Bateson and. Punnett
L'inkage teun ond  detail AtuQU(.f Ja&g T H ‘Motgan.
He perfosxmed experiment on Drosophila melanogagte

(fruit fly) oncl gave ,Unkage theory

Ac to Unkage theory 3- e —
(Q) enes Lhow ﬁnl«(aae Called Unked,aemu. Grene (g) —=¥
(b) Linked genes coze non-allelic ‘

(e) Linked genes oxe pv. on Same
ch¥omosome.
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(d) Linked. genes Can be Sepovate by Cxossing OVEL.

& | 4 -A14ter
Cyossing over —> exchange of genes ‘bjuo non-Al
Chxoma_tidA o% ,homoj,ogbus c.hrorr;osorﬂ%-

‘, N Cr&s;sing -over % %

Non-sisﬂte?r_l' ' Non- Sistee
Chsomadtiols chsomodtiols
vt 050
Homologuz Cchwomosomes Hormologus Chyomosom)
Explaination -
P2 . meiosig [Packyts ™ ateg®)
Crossing
over _ S
Keconbinaioy
By enzyme L@, '
Recombinose.
Stvength of { 4
,Unkage, Crossing OV oi'stance b/w Uniked
(Recormbiredion Jenes |
: ;
|
' |
’ 1
CoX
d x Jhumae
d 1 =cot

d{ = Co|,



‘ Distance-ﬂ

(_Czrossinﬂ over 4

Low Recombiqa}/'on} e
. ( High Recombination) [‘
Linkoge 1 Linkage |

‘-E",ghj_-lﬁ Linked 8@ ( Loogel.a A’iked 3%&7

Cxogsi na ov&zJ /

9o?’nt to Remenmber °-

: Recombinage
Facton's Crose Linkage
DiStance? i VI’ Eu-
Euchyomatin i v
Hetexsochsomatin ! 1
Age 1 _ v s
_~ Female A v Hetro
e ™ Mate Vv i



A?Uzomgemeni of Lnkeol aenea
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v v :
CiS/CoufoUng | Ta'ayus/Re}owlOf)
)
@ P ®

a +(8)

5

onother =
e ¢
+tpbfg
2% tw

6 (&
Al

Types of Linbgcl(ge 8

[ |
Complete Unkacge | Incomplete ljnkaaﬁ |
Crossin over X Cwssinﬁ over +—
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1. Ccm}olete Ln’LKche o=
°V€)‘ud o
e Tn thea ,(mkage C"(ossmg over does not occwe b/

the genes. o
' Porewtad CeM

Linka_g'e. — |00 %

Cwsslng OVeiz — O of,

New Combination —s 0 o,

Poscesntod, Combinotion —s 100+, cxossma over
obsent

. . 8a.me,te(

Povcentat Cel Poocentad Celd

Eé’ feuo 39”8-’-‘ 03* Mode. Dwosophila
ond  femade =dilicwosm,

Cxossin Car C?rossmg
over. over

absent absent

Gla]yu;f'a -2 tgpeg



NOTE :-
Co%,%e jmjmﬁe behaves Jb(x&t.. Like monol'udbm'oL CxoSS.

(Tes+ Cross) Selfing)
ABD obd ABD X( ABD
Chd abo{ « abd obd
abd ABD abd

ABD
ABD abd ABD[ j

a bd | '
s | 22| _ ,
J. f

abd

(

PR=>1:1

pR=>3'1

Q. Gerotype 08 plovnt. s YL jn which all 4 genes Shou
Compleie Ainde e. 8
wiite down ?ermibd,p& s 8,a.mej:ex produce. Jaaﬂvu plout?
++xe
d g +%

OO ot
g ; ocl)atRE

Q. Genotype op plont s Rmoot in which ol R and T
genes Showo Complete U wi Eh  Cid ovvrangement
ond D genes pv. On non- homol us chyomosomes. wrute

down 8:eno+,3pe o gametes p~ro ce de Ads plan:tZ

RT\d: RTd




2.'Incomple Linkaae -
o Most Cormumon Aype op Lnkage

°In Athus ,Unkage Czro/s.&ing QVer Occwr bfwo the gones.

©S0 new Combinotions oue. formed but porested
Combinotions ooze 8%’60@% Ahot new Combinotions.

Poseental type gametes -6
New fape 8amete.a -2

Pw‘ ReCOMbmwd'
fype > typemew)

] =i

=1 ¢



C'b'o SSH\a oven '-

s
;h’osgm over - Q :
O @ N s
7N / [N /N / / \\ / /\ %
S 0 0 0 000 o 0o g O 006 O
Pl\(l)NP P NN P pr\?S PN S P pNNp
Complete «U”«kdﬁ?ﬂ Tncomplete Linkage
i e oy
ote C.0. ab. C.0. occwe in
G(am A all gﬁu cells)
Cells 1 cell | 2cetds| 3 cetda | 4 celts | S Cells.
POU?.WQL 20 18 | 16 [4 12 0
| Recombinant o | 2 | 4 | 6 | 3 10
~%'Og‘ Jzecomi;ination ?‘_O x;oo 50 %
Conclwrion) ¢-

e Maxi mum freclu.ﬁnﬁg of Jrecombinotion iy SO .
o T¢ happen when cwossmg over Un ol ced? with swedpect

Lo olesiveot genes,

8. genotype plant s —;f- An which genes dhow 20%

secombination . Find out %

+b 8e,not8/oe 2

8am etes whuchh Containy

++
AB = 40 %
Sg Poveantad
(80r) L ab = 40
AB = (0%,
Recomjmr;o}loq{
aB =10 o/

M S =



Q OTQVlOi»ape 98, ploudt i3 Clj':-r An - which genes Bhow 30
)LGCOMbiqod:iorz. FPind out A o} 8ame,tex which Contw.'n‘g

“44' genct
genotype 2 2y

/—JTR‘ |
| ' Dy = 35 7.
e 6 Pa)uM}a}—-/_
= 2oy, —dR=357.
‘ ‘ Qacomb'mawaL BRSEE

(++=15%)

Q. Genot pe op pland s _ﬁi Thy plont 8 test cxossed

(oo/ o) el prooluce F, 3ene)r.aﬂo;7. Now F, prodluce gametes
Find out ¢, Fametes which Contodns ‘+b’ 8enotdlnez
(Tf gene whow 26 econmbi nation. )

g A%":“i— X Test Cwossed %ﬁ- % |
NS
Fl',_——;’_j %;A>g %

— AR = 3+ C

Povcental i -
74 %, e S
_{rb = (3.

Recombinont
26/ OLE =13

(+6=151) oo



OVERVIEW
Complete linkage : Incomplete Linkage

Crossin {: ,
\[ over ] Cro ssmg
| ovee

| absent
qmde.‘- | % 25 .
o, Pox. |

p

Conclusion 3-
Tndepedent Assortment OCCWe Ain two Coses —
1. 8enep~(. on non- homologou chyomoSomes.

2. genes pr. On Soume  chyomosomes buk ,Uxuug Lhow
50% scecombinettiorn).

CHROMOSOMAL MAP/GENETIC MAP/ LINKAGE MAP

| tndependend AssordmeS

o First p?ze/oodzeotloﬁ Alfred Stustevont

o T+ s ologrommaotic prusentation o Linked genes
4¥. 0N RBome Cchyomosomes.

oTi s bosed on sesult o test C¥0SS.

eTt ?iveg two ‘Mfo;ur)a,t:’or].
i> Sequance % i kel gene/: on Chromosomes

Iy Distance bjwo Ainked genes.

!
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Recombpin okion _ NO. Of %€COMbinant offsprin

fTGQuenuaL

Totod NO. 0%

TEPTEE % 100
of-fS,br:ng 'S

% 0} Recombination (c.o) oC Distance

© 1% secombinotion =

AAGT % Bro -

AB X Teat Cxsgs

!

AB =

/ab = 35 Pare..

ab/ab = 35

Ab/ab = 15 ,
Records

aB/ab = "5] e

QGCQ"/° = _,Sogxloo

1 Map unit distance (1mu)
0%,

1 Centi Mo¥gan (1eM)

CB X Test cwosg AC X Test Cw¥osS

) !

CB/cb:40j AC/aC:4Ej
Pee.. R.

Cb/eb =40 acf/ac =45

/e ]Qecondo" 4 ]R

cBJob=10 al/ac =5

Recot’. = 20 o, p0 = 10

Reco 7. = —= %60
100

_— | 100
to-ted. &
Distance AB = 30cM Distance CB= 20cM Distance AC = 16¢
e /_/’”’/—\_\_
//" 06U K ¥ 20T & \\
/ / K SN —A \
>Q'\ ( = ooy \}(
\ A 10 ‘ ‘ B //
o= 30 eM———



B There one thnee genes a,b,C. percentoge of C.0.
b/w A and b s 20%, b and € s 28% and a and
C s 8%  what i the deduence oy 3en'e;x on
Chyomosome ? -

Qb =20com

’> b,C(,c Cb= 28 cm

»a’b’c ac = 8 em

Da,chb B

4> ¢C b oL

~» O, , 8w 20 M

0 —i
C a b
e g cM—

Ai:- Cab 0% bac

Q. The. teCombination f’b’eOL(/(_,U/lU(—]L b/wo Lnked 8W vzl _

DcC =25v.
DB= 35y
DA=40v.
cB= 1o
CA= 15
AB= 5v.

Whot U3 the Hdequence o} genex on chwomosome 2

e 165 ¢cM L y
26¢C
I ! ! a :
A 8 C D
N
l/ -1
< 40 cM




Q.Re&uu O'X\teg,t C¥0S8S N Dwosopm‘,(_a AN .

‘++/O.b=4l Bosussdill Reco. proaeyua: = [
Ao /o = 4] Totod pzmgemd = (00
+b/ab=9
NGUO " L, (8
at/ob = 9| (recomlt’) Reco. o = oaX100=18 %
Find oyt o— |

Ly Distennce = 18 M

1> % 4} tecombination - Ccis/COu,pljna)

2> Distance bjw Linked genes
3 CIs/ tvaus

4> Couplin& | Repulaian

‘S) Result OF test Cross in o Splont A8 :-

++/ab = 202
Recombinount ‘ _

| Qb/ob = 198] ’ Recormbi nound pb'oaemj = 400
| -l-b/a,b = 98 Total /o'rogenﬁ = 2000
| _ BOJPaJwAzLoJ.
: a+/ab ) Reco. o/ = 4—-O~O—X!OO = 20 o/,
¥ : | 2000

Find ouwt - |
i @ Oj\ )ZG’COfYLbI'f)O(.:tI'on Distence = 20 oM
BRVZ2 Distence bjw Linked genes (Trew/ Repulsion)

! (3 Cis/ Trouus
@ Coupu'ng//?e/ouun'oq



LINKAGE GROUP o

Li”"‘age Gyoup - Genes p¥. on o chomosome 0sz poliz
op ,homoLogu Ch¥o mosomes from one lLinkoge

%’mup.
G'{Tou,,o 4%= }m- 0'5: pou op i No. O? Chzromosorr) |
moao 08% > ,D'r. in o /I’LO-PLOIOL
Ch¥omo somes Cell.

LN

- Homolegus  _. ond Uinkage

Hornologu = 15t linkage -
d Chyomosome. avoup.

—

In lumon = 2n = 46
Polies = 23
Haploic ced n =23

,Unkaﬁe Group = 23

Olfgayu'sm n | n Linkage 9¥oup
Pea 14 | F F
D¥osophila Q 4 4+
oruon 16 | 8 8
Lo /Fer;mie 46 | 23 23
NS Mage | 46 | 23 24
Bactesda 1
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°Tb’ouq,5-fe)z o’gu 3ene,,g {Yom one ,Uyw(aae ?Z’QM{D ftb‘a’wthez
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JUnkage %TOM_,’:) A8 Colleol t?a,mloca,tion.

\ Trous Loca:tioq%

e = =y
2" inicoge

%’o‘oup

MORGAN’S EXPERIMENT

s G —

- : - Brown - Y ¥ (witd)
15t Choeacter s~ 8 Colowr - \
Odﬁ ° L Vellow — Y (rudount) ponu'r]a»d'

ohd

33’d

Choracter ¢- Ege Colowr —

| white — W . (mutout)

Choszae tes, °- win.g size :

| Miniatwze - m (mutand)

Cxose A Cw0Sss B
Bo Eye '
Colgtid)z_ Cgolouor. (gigeg’
)
- - . — w—

X thromoseme
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Y w*
CEE=—1]

=Y
Byown , Red (wild

e\

_ m.m)f .
Fi Geng, = 7
Brown,Red  Yellow, white
(wild)
Female Male
=
Y+
(AR5
Poscondan :
£3pe
| YW YW
)’ W
%ﬂ E=—>
s Qemua}ion =
Y Yt
. [ - B W
Recombinant yw
,t:(.fpe_ y wt y wt
Y W EREms= @
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SEX LINKAGE

® (enes thot axe Locoted on Besx
Chwomosome oze Catleol dex. Livukeol
geﬂu ool Xwin  _uheutance A8
Called Bex linked _inheritance.

® Sese ;Uvu/(aae was iscovered
Mor(c]zan.

' sex.
® He Studied e%fe Colowr 03} olmsopwla_ ch¥amoSomé

and peformeot Jeecipyocal anol test
C¥oss anel founodl thot gene op e,Lde'-~
Colowr _ix Located on X- chrzomosome.,

E:/e Colowrz op Lo saphilo
Red white,

X et X"

G1€n01%¢[oe - Xt xw
Q of

X*xt > Homozag.ouz e e:deol XY = Hemjzmouz, ed eyed

X x> Heie)cozaﬁom red en(feol XWY’>HW18,8()M sl e

R T B TR AT LN TPy

ehted.
Xw XW =>Homoz%olu ed eageo( -



Q.A /hej.e)wzd?rom Ked eyed female Dwosepludo, 43
Cvossed  yoith hemizygous sed eyed mode Divsophila.
Find ouwst p@zcemiaabe P red eﬁed femole offspn'ncy’S?

0 d

Helenozy gous Herizy gous

Sred Eﬁed Jted elded
Xtxw Xty

5o

% 9 Red eyed femole = 2 xj00 =100 v

Y of Red mejed mode = —?'_—xloo=50%

% o Red eaeol offglbring’s '—'23_——)(!00—‘ *5



OEX LINKAGE (N HUMAN
Non- Homo’oau_g ﬁ?
}Legion Of G e Homologu«g |
X -Chyoso me F )zegl i
\1/ E (‘Jn"romosome
D f
[Se= dinkeod Homologus
860’)6& o 'R83lon of \J s /Urw(e
\{/ 3 i X J geneA
yomosome|| | A
Bipozental & T L.
XY -Linked [um'b a)zen:l'aﬂ
gene
‘ J Present o . mede
BI'PG)LWO'JJ Hol anclddce gene |
i F em(;dej ‘MoJ >
e e B
H X-Linked| | | H H :
X- U
O | 7 j G & 3&60{
F F C
E E E
D P D | ) —\|D gows/
XY- — XY- 5 ;
G |\ Linked L€ C Liviked € ’{'7%':””‘211 c
B genel B B 1B
b A e A
X X X Y
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XY - Linked genes g-

° Biporental ‘

<

Y-Ainkeol genea 3-

°Genes px. on non-Aomologus reegion op
thyomosomes.

° W povzental |
o Pr. On,l,g . mode (Ho[qnobzic ?ene)
Exomple o~ |
A, SRY (sex olet@zm}m'n& )ze?fjon on Y-chr.) 3@76’/

TDF (Testig deteunwining factos) gene -
>$3nthe3isu . protein - TDF

<#2. H#[oe)ztz’ichosis - Excessive hors on eor pinna. {E
3. POkCu.pi'ne SKin — Rou?/h, BN,

X ~Liniked genes 3-
U .
® (renes f¥. on rpon- /homoLog:u neg:on o3 X- Cluvwomosomes
@ Biposeental.

2 type
| , 1
X-Unked Recessive xR X-Linked Dominant (xo
D w
1. Haemophilic. 1. Pseudosickets
wzblindress (viteumin D Szesistance
2. Colo seiciets)

lucose-6- phosphatfe :
3. G ?jmgenlaze. oleficioncy 2. Defective enamels op

teeth,
(66 PD)



4. DMD (Duchenne musculas. o&ds:exopmd).
= Due o non_,@&tdnthew o3 ol.lc.fsth‘o;ohjn p¥otein.

= Grene for obdsu’o)ohjn ngth,uié AL W T
Muman (2.4 miltion bps) '

5. Diabetes _insipiolus,

HAEMOPHILIA W/géf”“{“‘w

0 X- Liwked (sex-Linedl) heéwive— oisease.
® Also Called “bleeder's olisease”
-0 Fivst oliscoverneq, )Qa John Otto,

® Blood cClotting time s delayed
due +o tlhe ahsence oy dome

blood Clotting factoﬁz anol person ’
oUe olie +o excessive bleeoung.

@Deficjenca o} clotting factors s
becouse oF Mulation dn gome
genes o3 X- Chyomosome .

Nostmol pesuson - 1-8 min
® Blood Clotting/ |
time \
Haemoplulic pesson - 30 min- 24 hr.
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Thxee -vaes of hoemophilio. _
(D Haemophjb‘a—/—‘t -
> Most Common Jt?fpez» o} J’la.eMOPhJUOL.
= Rogcu cisease. |
s © First Qdeen un Jeoyol famxg o engmno(/qw
Victordo fam&d

e She wor Coovuer O%JUALA disease

= Due +to abgence o} bloool Clobt/ng facfoJL-T/__TfL

o Tt factos s odso calleo Antihowmo philic
Globuwlin CAHG.

(D Hoemophilia- B/ Chrnistmas olisease 3~
- > Roue
- Due Jto__‘a,bémce P clo,bf/nﬁ factore - IX.
ohis factore also called ~ Christmos factor/
Plosmo. Thsomboplostin Component (PTC.)

3 Haemophilia- C :-
—>V@‘1,g oo e. | |
= Awtosomol cliseose,
= Due to ab‘sence of bloool Cloitfng Factore -XT
-t Ths foctos adao colled. _

Ploumo. Thwontbsplostin Antecedent (PTA



G]ﬁhohdpe_ A

Haem? philict
Xl+ th
Noymoul HowemophiLlia
X* Xt = Noxmal 97'
= HCGE XY = Novmad

x+x'1 =N07m0.1, ’bui COUUUIQ)?_
X" X" = Hawemo philiac.

Die ou,ming
emb K‘ycmjo_ s-}-aae_

COLOUR BLINDNESS’

0 J

Colowzblind Nexmed
XEX¢ X"y
X¢ X+ p
JEgE ¢
Normaod X Y
(Covvu ex) Colows blind
dau%l«fe};_ gon.

XY = Haemophilic

o If fotwr A3 Noxmad Hteur

da,u.gh,te}z Showdol be normal.

e If motherz s Colowe blnd

o o dhoulol be Colowe

blinel.
Fother Mothex
Nevrmou affected

l |

Doun e ,éof)
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Notmod
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QA haemopnitic mode mMovries with & no¥riol female

whOSe fa}he)z /La auo MWOPM,&‘C 5 FI'Y)O’ M Yo ﬁ"
Fathorn

Uwtr @Bon Ao be Wephi,u'cz Howmoplilic
| /&Y
% x 9
Haemoplilic Nosmed

XY R X

} l—ézgon _haamophilic =L xi00 Xt xh xhxh |
= 50% Noxmod Q Haemoplulie Q

X*Y XhY
Nosmed O Howmoplutic '

QA mole hos Colowszblindl mother. This mode movv es
With @ no¥mol femole wohose mother 4 odso
Colowortblinol. Find eut 0? A ln, _o{a.u.%hie)a Ao be
Colowekline ? o |

’ Mother Motie
! Colownblnd ColowdbUnd
XE XS - XEX©

' | /
| bDaMﬁ'WeJZ Colowiblnd a- (f ><

X~Y
_ ¥ [
— Jixloo }{/x X¢
= 50 % r Yt Xt e xe
| Novmed @ | Colewxblind @ -
xtyY XEY
Notnmad & | Colownblind o'




B A novmal male s colownblind father. This male
MoUozies with oo Noymal femode. whoge fother A8
Azo Colowsebling. Find out 7, of their doughter to
be Colovoe blinel 2

Fodthar Fathe/z
Colowndslind ColowebUnd
XY XY

l
J ¢ 9
X*y M/X-f-xc

L> DOW,W% Colowbslind = 0y Y+

Q. A Colow-cbbr)d mode mesories withh o Pemade  whoce
fothesr Js Colowdblnd but mother i Homozygous
Viosmod. Find out perceddage op thelr doighter to be
Covvuer 0 Colows blincbus 2

Fathee "~ Mothez (Home -
Colourblind Novmal \ Zigqoud
XY Xtx*t
Colowdlind.. *% _z ? e
L, & i
| e * %° |
D ez Covvuel . a)
* Dy [ %*xe xexe |
—2’—x100=50% ¥ Novwal © |
N0 VVl_a ? Cplounbbndg
XY XY |

Noxmal of' | Slowbling of
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Q. A Colowbling, femole L& olso a Covpd e 78 Siclkle Ccel

Mnowntiec . Find out 0p hig garutes Contain olefeative
Gl el es 0} both ocliseoue 2 ?

Coovuer of
CO';‘Q);QEM Sicwle coll A noun
L HpE Hb®

~W—\

Cf(amete - XCHRS

4.1 = °
J?:xz- Zwoo 25 %

TYPES OF INHERITANCE OF SEX LINIKED
CHARACTER

2 Tb;pea
: i‘ !
MM Non- Criss Cx¥oss inhesitance
(lenes ouee txounsperedl Genes one tremsferreod
f¥om povrent Ao OffS/a“f“?gv from porents to OffSPr”’g
JU’l)wu.g/«. ofposite Sesn. thxoqan Adame des.

—>qiven Mowgoun
; Y d 2%pu

2 types / \
u///‘\\\x | Holonobc Hologenic/
Fodharn]d “°L°3‘dmc f

Diewdbi e Diagenic/ l T$
Mother : D:a.gg"uc
Qﬂ? [Fatrere] | [5on]" [Ggires

7

!

d |Sen ' 5 o
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Mother Fatey
XX XY

Davghter. /X movviiage
e T

XY

SEX LIMITED CHARACTER

WMot

Son

XY

Lother
XY

movvdage.
anﬁ

e (1enes axze pr. on autosomes.
® Genes axe 47 both Mode and female.

® (enes ouze expressec only A one o} A Sex,
erther. mode o3 female, under the influence 3

Bex Mosxmone.
e Examples :-

Second derual Chosracter LN humouny :-
(@) Beard and moustache Ln male.

() Marmmasy  glands uin female.

SEX [NFLUENCED CHARACTER

o Glenes Ooxe pr. On owmtosomes,
sczenéa oee pr. w1 both mode ond femeade.

o (jenes Qe expressed n both e Les but more
frecluejthg n one o} Ahe gex, under e inflence 03_

e Afovymone.
e Exocumple -

Pattesen, bodengss in uman —move Common . modes .

——
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 Grenotype Male Pemale

BB /Bald ) Bald

Bb Bald Not Bald &
bb Not Bald Not Bald |

Remairu'ng ~poxt of Colowzblinos s~

@ X-Linked (Sesx -Linked) necesive diseose

® DiScovered ,&Z HoYnesx.

® Colouschlinol  person s wnable to cliffexentiote

gome  bosic  Colouds Aike Red and 3@’6% olue. to
defect in cCone cetls - |

etTh,A'A defect s oue t» Cotain genes pv. on e
X' - Chryomosomes. .
® Colowr. bUnoness s checked Ja?f Ishihooa Chouet,
UT«ﬂau Of Colowr blindness ;-
1> Protonopia — Red Colowreblinolnead.

25D eu,z‘te}zano'bl'a~ Gryeen Coloweblindness’



+
X Mutotion)

XC
Witd Allele - Mutont Allele |

Pom—

Colowrblind Vision|

Gl e XY = Normad
X+ XC‘ . .
= Novmal but Coovies XY = Colowibng
) .
X=X = Colowbling
L cose o colousnbling ; Ls
nal °- Cos @ o3 Colowblnol 3-
= 1 - :
3 X100 =333% , =—?’jx1oo=50°/°

Ihqoomﬁant Point s-
TIt A3 not a dethal diseose, So founcl in both male
anol  femades.

= This cisease more Comumon Un mades, dlue 4o
lejgou Conclition. g

—-} OCcwr n obout 8 v, ) males .
0.4 /s % femades.
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SEX DETERMINATION

Homo-
8amw'c
li |
/
9%
i-)ﬁ?x i EEE
Homogame/t/‘c Apovcent _ He,te)wgou’ne,t/c /gouzew{;_l
Botih KLex Chrormjosomes & Both Rew - Chrvomosames
Similow ond produce one are  cisgimilove and
t}f’be of 8ame,te_. proodwce 2 iap% % 3amde4.
1 Human female. S PREdE LB Bf Offskring's.

eg: Hwmown, mode.




SEX DETERMINATION
ESthJ(JShﬂ')QJ’Lt O? Berx 081 o O?fgaﬂj,«&m ot o ea)LLg,
éma-e o} Life 43 Coldeo ex dete)avdqaﬁ:'on.

Oh the basis op fertilization, ges detexmination Lo of

fouowing /t'dpes:

1) Pb’ogomdc .~ Sen oletexmination _before fextilization,
eg: Mode J/)one# bee (Dxone)

2 Loy : ; :
)554n30umc o= Sex det ey nodtion ouuung ferti,Uzai:ion.
G Most op the plovtts and orumoelts.
3 — K X ° ' '
>C/018anuc o= S€x oleterumination afte)z fesctili zation
eg: Cxocodile , Turte.
(Erwivo nmentol. bouala of Sesx oleie)mzina:h'or)_)

30°¢ - >30c

2 7

Mechonism Of e detvmzina.t/o;z e
{ Allosomic (Sex Chromosomes) method Op dex detewmin. .,
2 Ha{:loioﬁ-Di}gloioL Mechanism 0} e oleteswination.

3. Gienic balance Jr_heowd.
4. Enwivorument basis o Sex dete)zrqinaifar;_

' oleteunination —
1 Alosomic methool of dex nine |
o Tn this methool Aex o an offspring s o(e,lze)cnumgoL,;,uér
Sex. Chyomosome/ Heterosome/ Allosome.

o Chscomosomoad theovy of Sex deteunjnation was
pwo posed bﬁ wilsbn —and Stevgn.g.
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Sex Chuzomosome

[ ]
X=Chuewosome. , Y- Chomosome
s B e

Discovereot Hemi”g‘ Discovered Iaa gtevens
AN insect and Codleol anol. Couded Lt O

At o X- boi"g‘: Y- BOdﬁ'

' TYPES
" C‘D,X,X"_XVYV ta,pe/ Lygaetu t?cpe

[AA+xx|

|

® 15t shsexved JQJE]‘ wilson ond Stevens un Lﬁgaeu Insec+t.
83: Humoun,, mony manrumods Dwosophila..




.ulomoaameﬂq

€t Most of bisol (Fowd)

(e XX-Xo tape/ Protenos tadpe =

' °Have odd no. oy clremosome..

~ 24 23 o Deficl'encaa 0} one Sex Chrome...
|

e Found Monosonye Conolition.

\ N
Homoﬁameﬁc

e,g: Most o the angectz Uike gtho,blbé)z, Cockroact.

(D=

3

2. Hoploio - Diploic Méchmgm___
- Seen. . insect Lke /h'one# bee.

- Baseol on no. op Sels o} Chueomosome
= Hoploiol (one Set) = Made (dwone)

- Quaen (fertiie)

wovker (Stexile)

Female (S)wa_ Male 'Droqe
2n=32 | | n=1e
melosis Mitosis

/N

— Diploid (2 dets) = Femade

!

A AN ol i



Wor K ez
(stenle Q

LN
-

NOTE

Male honey bee (Dwone) does not have fathez but
Have granolfother.

Mole /honeg bee (Dwone) cloes not hewe Lon but
hove orandaon.

d
[Greey

|

Dwone ]

3. Gienic Bodance theoyy o~

°P'b’olb038d. C.8. B}Uldgeé forz R8ex Ole,te)ufyu'r)q:l-:'on
in. Dico sopiulec.

o AlC to B)u‘dg,ea, ALn  Drosopludae Y- Chvomosome  do ey |
Nnot ,)b[aﬁ octive Sole L HLex deteowjnation ‘

° In Dyosophila, Y- Chrosome _play swole in Bpesre madts -
enesis o Y- Chosome i essential fore Al

. prody ct'oy
Oj\- fe)at//e mode.



Tn tha obsence op Y- Chowosome., stvile male  olevelops.

>In Dxosophite :-
" Grene fos. femalemuss — 0N X- Chosome
*Gene for madenus — on autosome
* Gene for fedility — on Y- chreomoseme

[male]
>In Drosophide, Sex s determined /IQH, Sex Indesx Ratio
(SIR)
(SIR) No. of Sets 0} ouito some (A)
If vodue of X/ reatio s _
1= Noremod Femode Tnter-Sex
05= Male e ?%:1-
Supez A Supex
>1 = Supexr female/meia_ female ucf?' o s Q

<0.5 = Super male/meta male [-Stexile
b/w 0.5-1 = intersex

EX le o—

_ X _ 2 _
2A +XX = =5 =1 — Normod female
. >
2A + XY = -ﬁ-:-?f_-z\g-_s — feodile made
2A+Xo=%:é:o5 —s Steule male
3A+ XX =5 :2:066 — Inter dex

LA o Sl TRt s . =
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HUMAN GENETICS

Stu%/w%g/g o? 8QJ/LQJUC8 Choacters AN Aumant
A3 Colllecl Auuman gerutics,

Eu.genics ‘-

° Impyovement 03 Auumon being ’QH a}:pbéing principles 7

89!)8'[;/'0,6.
o Fother op Eugenics —> Fyancig Golton.

¥% Direct Btudly op genetics in Auuman s not pogsible:
> Contwollecl genetic Cyosses Can not be pextormed
N Juumand.
>Long, Life Span, o very i,emg tme s Seequdxeol o
thqdﬁ genetic Chovactens.
>Re,b¥ooa¢ctior[ scate A8 Low (Less numtber of OffS/:)'o’l'ng'S_.).

> Humoun _harve /Lomge number oy quantitative/
POXJatgeru‘c Chovzoicteny .

> Humoeun Cella o9%e Am

allez . LBize b

’

*%¥ Tnourect methools ts szétuo()d /h,wman, 8enei:ics :-
1) Peaugree analy sis
25 Popu,l’.a.t/'orz 8me,t/'cs

3> Kan#o t?/oe ana,%sis

i
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Poind to Keep:

(Genetic disonders

l
Chsiomosomey cisoxoles

=3 Cﬂlouqae n chron/[osow;e.& no.
= Studsed qua( Kaﬁzgotape

1
Menoleliouwn cluSosed €%
(Gene point mutotion)

echomée An Bdtxuctwee cwel

anaﬁgSls function oy gene.
Eq.- .
(?Down Sgndwme—ﬂ“ chrsomp,..| > Stuckieol h‘(‘f Ped;ga’;ﬁ s5i8
Klinefelter Savnolron’)e ~(XxY)
(Male)
Twure s S}f nolzome - (Xo0)
(Female)
/\/Lenoteuan‘ i'Sosa ez
| 1
A utosomad Ses- inukeol
| l | [ I T
Dominant Recessive X-Llinkeot Y-Ainked
l —
Dominaunt Recessive

PEDIGREE ANALYSIS

Peo(igwee = Fanu,%f tree
It 48 a 5ecovd of Some

erutic Choracters 0% oiseases

fO?L twWo (05 rr}ore ?@”Le)z.od:or) AN ffa.nu,(,g Wi e V(A

Jupresentecl —'bv‘d, BLome Speuf/e /.Dazmbot

() —> Novmal female

[] — Norma) male

I G
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® — AffecteoL female

= —> Affected male =

)
. R
P

@ —> Hethggouz/cwu‘% go¥  autosomal Jreccesive disear

—> Cowuer Jﬂe,rnode oy Aex Livdceod Recessive diseouse

O — Sen u,mpedf{eo(
<5> — five unedfected -Offspm‘nﬁ's

/Z ,@ — Deattn of unoividuod

l — oboxtion 05 btill bisxth
(cleattn oLWu'r)g emb'rgom'c A&aa@

[0 — Mouﬁng (moseriage)

N==0 *—>Comsomgwneou movcziog e
‘ (Mouz}uaae b/w Close )LELOU(;M/ES)

A )/_ E —> Monozggottc 'quu
{E C/} ﬁ E — Diz 80’616. twing
(fb’ou‘,ea'r)alj

P & ﬂg
)&,, R
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Thexe Ore 6 Cose n

Pediﬂzree Anal(/jg/'s _

Autosomal
|
|
Aut : I .
osomal Recessive. Autosomaol Dorminont
cisease (AR) olisease (AD)
A o
Dominact Recessive A oL
(NOK")’)OLQ) (Drseose) Doru nount Receddive
(Disease) (Nozxmaod)
AA — Normal.

Ao— No¥mod but Cosvder
A — Affected.

L Tt s wseot in bott,

and 9 oue o Autossme.

Ea.‘ Sickle Cetl Anaermio
Thodossemio
PhenngetonwuoL
F)Lka7btanwua.
Albinism

AA — Oftected

Aor — cftected
oo — Novmed

Ls T¢ us odao wied i both

Eg: i—wntinatom's choreoL.
#Myotonic dystaophy. }
Poly dlowctyly. |

X - Unkeol
[

T
X- Unkeol Recessive (XR)

X* e
Dominant Recessive
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