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Three mechanisms
s Environmental
s Chromosomal and

s+ Genic Mechanism
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mum condition- ¥  Under adverse condition- &

f flower affected by temperature, day-length,
e, gibberellic acid (GA3), some ions (Ca++, Mg++

.g. Melons, Cucumber, Cannabis etc.

sually GA3 promotes female flower

senerally environment has more pronounced effect on

es than Iin females.
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orphic

)morphic

osomal Sex determination

al plant species Sex is determined on the basis of
)mosome morphology

bpecies

Features of Y
chromosomes

Mechanism of sex
determination

omorphic sex chromosome

ogametic (XX) - Female, Heterogametic (XY)- Male

agus officinalis

Similar to X chromosome

Y- active (?)

acca oleracea

Similar to X chromosome

Y- active (?)

eterogametic (XY)- Female, Homogametic (XX) - Male

May be genic




__: pcies Features of Y Mechanism of sex
\ chromosomes determination
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B 1t orphic sex chromosome
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Large X/ autosome balance

Large, Heterochromatic | Y- active

pulus Small, euchromatic X/ autosome balance
Astatulus Large, euchromatic X/ autosome balance
Large, euchromatic Y- active
Large, euchromatic Y- active

Female, XY1Y2 - Male

Ilus japonicus Large, Heterochromatic | X/ autosome balance

ex hastatulus Large, euchromatic Active Y and X/
autosome balance

1X1X2X2- Female, X1X2Y1Y2 - Male

ulus lupulus Moderate, euchromatic | X/ autosome balance
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SEX DETERMINATION IN MELANDRIUM

Sex determination in plants

www.easybiologyclass.com

Majority flowering plants are monoecious

Only about 6% of Angiosperms are dioecious

Studies of sex determination mechanisms were done in very few plants
Example: Coccinia, Asparagus and Melandrium

Melandrium album or Silene latifolia (synonym) is a dioecious plant

[t is model plant in genetics for sex determination studies of plants
Melandrium belongs to the Family Caryophyllaceae.

Diploid chromosome number of Melandrium album is 24 (n = 12)




SEX DETERMINATION IN MELANDRIUM

Sex determination in Melandrium album

B Melandrium album shows sex chromosomal sex determination

B Have X & Y sex chromosomal constitution similar to Drosophila and Human
B Mechanism of sex determination is different from the usual XX - XY system

m In Melandrium album: A&l

» AAXXindividuals will be females

» AAXY individuals will be males

(syn Silene latifolia)

www.easybiologyclass.com




Y Chr.

Segment - |

(Female Supressor Region)

X Chr.
Segment - 11 (Male promoter Region)
Segment « V
rential Region)
Chromosome Segment « [ (Male Fertility Region)
Segment -1V - Segment - IV (Pairing Region)

Sex Chromosomes (X &Y) of
Melandrium album




SEX DETERMINATION IN MELANDRIUM

Structure of X and Y chromosomes in

Melandrium album

Asin the picture, the X and Y chr. have a

common segment (segment - [V)

This segment is used for homologous

pairing during meiosis
Remaining Y chromosome has three parts
They are named as segment - [, IT and III

Similarly, the remaining X chromosome

has one segment called segment V

www.easybiologyclass.com
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Y Chr.

J
~ Segment - |

X Chr.

- Segment - 11
Segment -V -

Segment -1

Segment - IV - - Segment - IV

Sex Chromosomes (X & Y) of
Melandrium album




lon in segment of Y Outcome
chromosome

Centuiicit Suppressor Region Bisexual Flower
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)romoter Region Asexual Flower
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Fertility Region Male Sterile Flower

ng Region Irreqular separation of X and Y
chromosome at Al of meiosis

. latifolia single Y Is able to produce fertile male flower
2N in the presence of 4 X chromosomes (XXXXY)

mammals, where single gene SRY regulates sex
letermination, at least two genes are necessary for sex
determination In plants: one gene suppress carpel
development, while other gene is essential for stamen
development.




enic Sex Determination

Ind In both monoecious and dioecious plants

determination may depends on a single or
eral genes.

g. Papaya, Vitis, cineria etc.

Single Gene Sex Determination- eg. In papaya
single gene with three alleles.

Multigenic Sex Determination- eg. Annual
mercury plant (Mercurialis annua), sex is
determined by three different genes.




Inheritance
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wiEomelL mber of traits, gene expression differs in
and females

Auses fall under 3 categories:

Inked




LINKED INHERITANCE

aracters for which genes are located on sex or
romosomes which occurs 1n different numbers
0 sexes and the absence of its allele in the ‘Y’
mosome are known as sex linked traits.

h genes are called sex linked genes and linkage
such genes Is referred to as sex linkage.

heritance of such genes or characters is known as
ex linked inheritance.

lear-cut explanation for this phenomenon was
presented by T.H. Morgan in Drosophila for a
recessive gene ‘w’ responsible for white eye colour




Y are homologous chromosomes

S

Ccntlion
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glgn exception - The Y-chromosome lacks man
9y genes found on its homologou
' X-chromosome.
-chromosome Is - This leads to a pattern of
an 'Y and has inheritance called sex linkage.
2000 genes N XX | | .
W-d to about 450. «In emales, a recessive
allele on one X can be masked
1 Y are homologous by a dominant allele on the
use they pair up other X.

g meiosis |. -In XY males, a recessive allele

on the X has no second copy

ring is due to a small _
to mask its effects.

2a of homology around
2 centromere.




ogametic and heterogametic
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TBEsEMSE they are homologous, the sex chromosomes are

BSEBEIaIE d during meiosis into different gametes.

Iman females produce all gametes with the same
)mbination of chromosomes = homogametic.

man males produce gametes with two possible
)mbinations of chromosomes = heterogametic.




Sex Chromosomes

Centurion
UNIVERSITY
Shaping Lo ...

romosome:
ontains ~90 genes

ajority of genes = Male Specific Region
(MSR)

SRY gene — determines “maleness”

X chromosome:

— Contains ~2000 genes

— Some dealing with sexual development
— Most genes encoding proteins that have
nothing to do with sex
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Y Chromosome

Male-specific
(nonrecombining)
region

— 1 PAR1
SRY

Kinase (cell
cycle control)

Tooth enamel
formation

Bone
development

Sperm
development

AZF
(azoospermia
factor)

7 _H—PAR2
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SRY Gene

RS- Scx-determining Region of Y

scription factor (TF)

are genes that control the expression of
2r genes (turn on/off)

Y turns on “male” genes

ale” genes activate male hormones
estosterone) end up producing male structure

Also, destroy female structures
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nciesealy 1900s, T. H. Morgan studied
e in Drosophila melanogaster to
)rove Mendel's theory of the 3:1

0 years to find any variation in
fly breeding programme.

linkage- White-eyed males

i)~

I
ally a male fly was found which A
hite eyes. (His wife found it.)
white-eyed male was crossed with a
al red-eyed female. X
will use the notation XR to show the
| eye allele is on the X-chromosome v

d Is dominant to white eye, X".







Conclusion

te eye gene was located on ‘X' chromosome of
Drosophila

g Communities

mosome does not carry an allele for this gene.

ale flies will have two copies of w gene (WW, Ww or
, while male will have only one copy (W or w) i.e
Izygous for w

his was first conclusive evidence demonstrated that a
pecific gene located in a specific chromosome of an
Drganism




age in human and other organism

ce, Cat, insect, Poultry, Cattle, Guinnea pig etc.

an over 200 genes exhibited sex linkage and most
5e causes genetic diseases

X linked trait in
humen

Effect

. Hemophilia

Inability of blood to clot

2. Colour blindness

Inability to perceive one or the other
colour

3. Optic atrophy

Degeneration of optic nerve

4. Juvenile glaucoma

Hardening of eye ball

5. Myopia

Nearsightedness

6. Mitral stenosis

Abnormality in mitral valve in the
heart
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i80d disorder where the blood does not clot
erly.

Inor cut can cause serious Injury and demand
dical attention.

2eding into the joints, internal bleeding and deep
ts can be fatal for hemophiliacs.

senetic lack of one of the clotting factors
produced by the liver.

JThere is no cure for hemophilia but treatment
options with clotting factor transfusions are
available.




omplications from hemophilia include: bruising and
bleeding into the muscles, bleeding into the joints,
Infection, adverse reaction to transfusions and serious
bleeding.




enetics of Hemophilia

ene for -Males are more likely to
philia is found on  get hemophilia.
chromosome -Females have the

a recessive nossibility of being
order. neterozygous for

nemophilia. (This makes
them a carrier)

S referred to as a
X -linked recessive
Isorder.




: g In this example: The

father has hemophilia.
He cannot give his son
hemophilia because he

Father Normal  gjyes his son the Y
with Mother
Hemophilia chromosome.

He can give his daughter

XY X X _ :
the recessive gene, but If
her mother does not give

X XY xX XY her the recessive gene,

she will not have
hemophilia. She will be
a carrier.

Carrier Normal Carrier Normal
Daughter Son Daughter Son
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or Blindness _;;;;;_;;;;-‘ A
a sex-linked  f<lengt e pad i
it found on thed &2 @it o a0

chromosome. ‘.:%*;3’.’ 7




X-linked recessive, carrier mother

Unaffected
father
B Unaffected
|| Affected

Carner
mother

u] HD

Unaffected Unaffected Carner Affected
son daughter daughter son

U.S. National Library of Medicine

In this example:
the mother Is a
carrier of the
colorblind gene.

There 1s a 50%
chance her son will
be colorblind but
unless the father is
colorblind the
daughter cannot
end up colorblind.




-Linked Inheritance- Punnett
Square

 offspring:
0 hormal &
o hemophiliac

male offspring:
)% normal
)% carrier




5. Complete the following
Copturion punnett square:
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5s a nhormal mother with a hemophiliac
er.

notypes: 50% 50%
enotypes: 50% 50%




- Influence Inheritance

re inherited from both parents
tosomal or X chromosome
of gene expression differ between males & females

ele may be expressed as a dominant in one sex
| recessive Iin the other

 pattern baldness

Irs (degrowing of horn after disbudding operation) on
tle iIs a sex-influenced inheritance

e allele for scurs i1s dominant in males and recessive In
males

male with one copy will be scurred, but a female must
ave 2 copies




es  Females
.Qggw ed Polled
BRSSRN Polled  Polled

ed  Polled

- Scurs — Scurs
. Scurs — Polled
Polled  Polled

Horned  Horned
Horned  Horned




Sex-Limited inheritance

are inherited from both parents
flElautosomal or X chromosome

ect a structure that is only present in one

erefore phenotype shows a sex “difference”
S

production
italia anatomy/function

ese genes are not necessarily on the sex
omosomes but are only expressed in the male
female

hought to be hormonally conditioned
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