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Introduction

Extra nuclear inheritance is defined as non
mendelian inheritance, which occurs when
phenotype result from genetic influence
other than the biparental transmission of
genes located on chromosomes in the
nucleus

The genes that have been called cytoplasmic
genes,  extrachromosomal  genes, or
extranuclear genes are located on a unique
kind of chromosome inside cytoplasmic
organelle

Commonly defined as transmission through
the cytoplasm (or things in the cytoplasm,
including organelles) rather than the nucleus.
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¢ Generally only one parents contributes % M IR W $Had TS oH® (A1 a1 fUan) oFTe
organelle heredity. R o e

% Organelles that contain chromosomes-

o FRIERE 3R AEIDISar W 3t 2 Fras uRg -

Chloroplasts and mitochondria.

BId &
¢ Infectious heredity - Involves a symbiotic
or  parasitic  association  with a < HepTHD TIARIbdT - T JeHoid & Y Th Jgoid! Al
microorganism Maternal effect — When the Rl Gg BT SSd ¥ AIG YN - O TH qe0 H

expression of a character is influenced by

AT AdT- & SiHiersy I uHIfad gl 81

the genotype of female parent.



o MENDELIAN INHERITANCE

> 1. BOTH PARENTS CONTRIBUTE EQUALLY: BIPARENTAL INHERITANCE
> 2. RESULTS OF RECIPROCAL CROSS ARE THE SAME

o TT (FEMALE) X t (MALE)= Tt (TALL PLANTS)

o RECIPROCAL CROSS TT (MALE) X t (FEMALE)= Tt (TALL PLANTS)

o 3. SEGRAGATION IN F2 GENERATION PHENOTYPIC RATIO 3:1 GENOTYPIC RATIO 1:2:1 (MONOHYBRID
CROSS)

o 4, GENES ARE LOCATED ON CHROMOSOMES INSIDE THE NUCLEUS

o EXTRA CHROMOSOMAL INHERITANCE/EXTRA NUCLEAR/ CYTOPLASMIC/MATERNAL INHERITANCE
o 1. ONLY 1 PARENT CONTRIBUTES THAT IS FEMALE: UNIPARENTAL INHERITANCE

o 2. RESULT OF RECIPROCAL CROSS ARE DIFFERENT

o 3. NO SEGREGATION IN F2 GENERATION

o 4, GENES PRESENT CYTOPLASM- PLASMAGENES/CYTOPLASMIC GENES/EXTRA NUCLEAR/EXTRA
CHROMOSOMAL GENES



o TT X P GENERATION

o TH F1 (TALL)

o SELFING F1

°Tt X TH

o 17T (TALL): 2Tt (TALL): 1t (DWARF) 1:2:1 GENOTYPIC RATIO
o F2 3 TALL: 1 DWARF = 3:1 PHENOTYPIC RATIO



Chloroplast inheritance

Variegation in Four O’clock plant IR 99 & 0iY & gRada
 In 1909, Carl Correns used Mirabilis . 1909 ¥, PId dRY A RIfCf Samr &l
jalapa as a model study for his study on .
DIRGIEAS dUHT W U I &b
o0 Uep Hisd 31T & ¥4 H S&IH [l

cytoplasmic inheritance.

* Variants of Mirabilis jalapa in which

some branches had white leave some . fRifefor Sfaman & fafid geR & o o
h ~ : .
ad. green leaves and some had wrEreh § wibe 1 % T R off IR 3
variegated leaves
o & ufrat off SR & & ufrii & T 9
VARIEGATED LEAVES IN FOUR O’CLOCK
PLANT IR §ol & UId H fafte g

They maybe intercrossed in a variety of d UG Uh Bd ¥ AR Bd WRAT RYFIART PRb
different combinations by transferring Raftrs o ot wep e 3 Teud

pollen from one flower to another



Varlegated branch

All white branch—

VARIEGATED LEAVES IN FOUR O'CLOCK PLANT



Segregation in Chlamydomonas

Chlamydomonas is a single celled
haploid green algae with a single
chloroplast containing 50 to 100
genome

It as two mating type mt(+) and mt(-
)which can fuse to form a diploid
zygote

FAHTS ST § JUFHRT
RIS U Tdhd DIRSI g1 A §
R Tohd FARIERE gidT & ford 50 ¥ 100
S B1d §

g & YU TR mt (+) 3R mt (-) & =g H
gl © Sl Ueh fford et a1 o forg gl )

gl §




Mitochondrial inheritance

RIERT H NH A

1952 H, TR} fRIA o qRIART & Udh SdRad K ! e

Pokyness in Neurospora

e In 1952, Mary Mitchell isolated a mutant strain

of Neurospora that she called poky. IR faar for I8 Wbl gl
«  Poky Neurospora is: .« Uil RIMYRT
1) Slow growing 1) R gR dgar
2) It shows maternal inheritance 2) T8 HIJ IRIHH PI Sdl 8

3) It has abnormal amount of cytochromes 3) SUH SHN "I H ;r[gaﬁ'q =



e It is possible to cross some fungi in such a way + 39 6 ¥ $& Hdd bl UR B HHd g f T A
that one parent contributes the bulk of IaH 9 FRGEE $ 4% T aeE o § IR =9
cytoplasm to the progeny and this cytoplasmic . .
contributing parent is called female even though BIRIGTEIG TR et -t $1 Afeet el S &,
no true sex 1s involved Vol g DI = ol e T 8

* Maternal inheritance for the poky phenotype . diwl %Hlergy & for Arg dwmgeH &1 Fafafed e o
as established in the followi
w wing crosses S

gidl (H1aT) x SHTel UhR (R) — T Tt

Poky(female) x wild type (male) — all poky Wild . _
SITCl UPR (H1ET) x Ul (AR) — FH STefl UhR

type (female) x poky (male) — all wild type
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Cytoplasmic male sterility

CMS is a condition in which a plant does
not produce functional pollen, but the
female reproduction organs and fertility
are normal.

Important in agriculture extensively used
to produce hybrid corn seeds.

In 1930s, Rhoades demonstrated that
male

Male sterility i1s transmitted through the
egg cytoplasm from generation to
generation.

SIS U3 digrad

PTTED URFT DT Idled el HRdl g, dAfdb

TS TS ST 3R Ui &l e g |

- PN A Hgayul YR Hhs & dIol BT I

B P T 9 THM R ST fhar SIrar g
1930 & GR® H, AT 7 I R P HaxH
fopar

. UV digud 38 HIRBIEd & HiH o

idt-az-tiet Thetar g |



« Rhoades pollinated the male sterile . o] Y A U3V UHEH XA WRAT & 1Y 3N qrey
strain with the pollen from a male fertile & B Gk b
strain.

. . TH T3V 91 [bW & TR-ER BT, TN Foi
* Repeated backcrossing of a male sterile

variety, does not restore male fertility. &l <! TRTd el bl &1




Cross the MF strain B to a CMS strain A

F1, male sterile

50% of the nuclear genes of F, would
be form strain B

Backcross the F, to strain B

75% of the nuclear gene would be
formstrain B
Backcross to strain B

This is the male sterile version of strain
B (>90% nuclear genes form strain B}
Maintained by crossing with male
fertilestrain B




Maternal Effects
HIg UHTG .

* When the expression of a character is o forddl defur &1 3ffieafad dhad AIg SiHIegy ¥ wHIfdd
influenced by the genotype of female A2, O 38 T T 3 w5 S o B

parent, it is referred to as maternal

effects.
 Such characters exhibit clearcut « 39 RE & U HhH $HIY & foT F1 H WY 3R
differences in F1 for reciprocal crosses. yefdfa B3 2 H1g uTE Gt iR ¥ A & S

Maternal effects are known in both

plants and animals. ST 5|



Coiling pattern of shell in snail

The effect of maternal genotype on the
coiling behavior in snail was studied by
Sturtevant.

The coiling behavior is controlled by a
single gene.

In a cross between dextral female and
sinistral male, it produces dextral snails in
F1 as well as in F2.

But in a cross between sinistral female
and dextral male, all the snails in F1 are
sinistral and 1 F2 all the snails are
dextral.

YT # W BT HUSAIDRUT

- YTt H W BT PUSAT HdgR W HIG Sfi-lersy

o UHTd &1 LI IgXdc gRI foar ar 1|

gl

. SHcd Afeal 3R RifFed 9 & o9 T Hig

T, I8 F1 & IiY-1Y F2 H SHICA °ld T Il

PRAT B

. Qi ATeT Rifed 8k Sed R & 9 Uh

%1 o, F1 T g 99 sinistral © 3R F2 & Tuft
iy SIed § |



Fig. 15.14 Maternal effect: Inheritance of the direction of shell coiling in the snail

Limnaea peregra

g 15:13

e snail Limna porcggrean
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F, generation
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F, generation
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o DD (FEMALE) X dd (SINISTRAL MALE
o F1 Dd (DEXTRAL

o Dd x Dd
DD Dd Dd dd F2 ALL DEXTRAL
o DEXTRAL SINISTRAL F3

o DD (DEXTRAL MALE) X dd (SINISTRAL FEMALE
o F1 Dd (SINISTRAL
-DD Dd Dd dd F2 ALL DEXTRAL

o D MAKES A PROTEIN IN CYTOPLASM WHICH CAUSES DEXTRAL COILING
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o LIMNAEA

> RIGHT COILING: DEXTRAL LEFT COILING: SINISTRAL

> SPIRAL CLEAVAGE RIGHT/LEFT

o TT (TALL) X t (DWARF) P GENERATION

> Tt (TALL) F1 GENERATION

o Tt X TH

o 1TT (TALL) 2Tt (TALL) 1t (DWARF) F2 GENERATION

o CYTOPLASM OF MOTHER HAS SPECIAL PROTEIN RESPONSIBLE FOR DEXTRAL COILING
o DEXTRAL: D
o SINISTRAL A



Conclusion

Thus we know that not only nuclear
inheritance 1s responsible for gene
expression in an individual but
cytoplasmic  inheritance 1s  also
responsible for various characters.

s
S UHR 89 SHd § o el Safad & ofiF sifiyaafaa
& iU Had F=Ppd dRTIHA gl SHER T8 g,
dfch DIfRMPIged d=ghd i faftw uEl & fou
SR 81
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