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Chapte® 1:- REPRODUCTION IN ORGANISMS

A REPRODUCTION IN ORGANISMS
A Life Span
A Period from birth till natural death.

Every organism live only for a certain period of time.
¢ ReproductiafProducing younges of their kind, generation after generation.
e Types of reproduction
e Asexual reproductiosingle parent capable of produciogngtfs
e Sexual reproductiortwo parents are invovled in producing offspring.
Modes of asexual reproduction
A Binary fissionparent body divides into two halves,aligridéatical to parent.
Amoeba: It is simple or irregular. Paramoecium: Transverse binary fission.
A Multiple fissionparent body divides into many daughter organisms : Plasmodium.
A Budding daughter organisms grow from small buds arising in parent body

Exogenous budding: out side the body eg. Hydra, Yeast.

Budding in Yea&ndogenous budding : inside the body eg. Gemmule in sponge.

A Conidianonmotile, exogenous spores in chains eg. Fungi.

A Zoospors: microscopic motile structures eg. Wlgalents : term vegetative reproduction
frequently used instead of asexual reproduction, units of vegetative propaggiativealled
propagules
All organisms show remarkable similasitydifference in their reproductive structure. Similar
pattern gshases in their life cycles.

Juvenile phaserfhe phase of growth before reproductive maturity.
Reproductive phas&eproductive maturity.
Senescent phas@hase between reproductive maturity and death.

> >

U The main events of sexual cycle are:
i. Prefeitisation events:
a.Gametogenesis :
A The process of formation of male and female gametes by wiisisgis cell

x Homogamete(lsogameggmetes similar eg. Algae
x Heterogamete{mogamete): morphologically dissimilar gamete ,male gametezdq@ntber
sperm) ,female gamete (egg or ovum) eg. Human.
x  Sexuality in organisms$n plants Bisexual term is used for Homothallic and Monoecious plants
Both male and female reproductive structures in same plant eg. Higher plants, cucurbits and cocor
x Unisexual ternused for Heterothallic and Dioecious plants
Male and female reprodustrueture on different plants.
Flowering plaritsnale flowestaminate floweand female flowpgistillate floweeg. papaya and
datepalm.



¢ Animalsi Bisexual term issed for Hermaphrodite animats EartAvorm, Tap@orm, Leech,
Sponge.

e Unisexual animals have male & female sexes in separate indegluasects, frogs, human
beings

Cell division during gamete formation:

Hapbid-parent (n)produces haploid gaes (n) by mitotic division, eg. Monera,fungi, algae and
bryophytes.

Dipbid parent (2nproduces haploid gametes(n) by meiosis division (possess only one set of
chromosomes)and ssigicialized parent celldgalledneiocyte or gamete mother cell.

o Example

Name of organism Meiocyte(2n) gamete (n)
Human 46 23
Housefly 12 6

Ophioglossum (fern) 1260 630
Potato 48 24

b) Gamete transfeto facilitate fusion.

x Male gametes mostly motile and femai®tilenexception few iflamgl in algae both gametes
are motile in some cases

x Water medium for gamete tramsféswer plants. Large number of male gametes produced to
compensate loss

x Higher plants, polgains are transferred by pollination.

FertilizationFusion of maad female gametes diploid zygote.

x Parthenogenesislevelopment into new organism without fertilidattfeesy hondges, some
lizard, bird(turkey).

X

Fertilization

Two typesexternal and internal .

o External fertilisatioroutside the bodyoofjanism in extermakdium (water) eg. majority of algae,
fishes, amphibians

e Advantageshow great synchrony between thedsexes
1. Release of large number of gametes into surrounding medium
2. Large number of offsprings produced.

¢ Disadvantagefspring vulnerable to predators, natural disasters.

e Internal fertilisatiorfusion occurs inside female body eg. majority of plants and animals. Egg non
motile and formed inside female body. Male gamete motile, produced in large humbers to reach
and @ise with it. In seed plants,motile male gamete carried to female gamete-tuppollen

Post-fertilisation eventdormation of zygote
a. Zygote One celled , diploid, vital link between two generations.



External fertilizatioizygote formeddrternal medium water eg. Frog,

Internal fertilizatiofizygote formed inside the body eg. Hwemgs. Development of zygote
depends on typeliié cycle and environmerfome develdhick wall ( prevent damage and
desiccation) & undergo period efreslgae, fungi.

Haplontic life cyclezygote (2n) divides by meiosis to form haploid (n) spores.

Diplontic lifecycle zygote (2n) divides mitotically, develops into embryo (2n).

Oviparous animalgay eggs oside the female boHggs can be fergld/ unfertilized. Fertilized
eggs covered which hard calcareous shell, laid in safe placenméme. énwieotilised eggs laid
in water. Examglishes, frogs, reptiles, birds

Viviparous animal®ear and rear the embryo inside female bodyrthgit@ yourgnes.
Advantageproper embryonic care, protection, survival chancesookyaynegter. Example
cows, whales, hunings

Embryogenesigdevelopment of embryo from zygote by cell division (mitosis) and cell differentiation
Cell divisionincreases the number of cells in the developing embryo

Cell differentiationgroups of cells undergo certain modifications for the formation of different kind:
of tissues and organs.
In flowering plantzygote formed inside ovule

Changes occun flowering plants:

Sepal Fall off

Petal Fall off

Stamen Fall off

Zygote Embryo

Primary endosperm nucleus Endosperm (3 N)

Synergid Disintegrate

Antipodals Disintegrate

Ovary Fruit

Ovule Seed

Ovary wall Pericarp (epicarp + mesocarp + end
Integument Seed coat (testa + tegmen)

Parthenogenesis-emale gamete develops into new organism.

Seedless fruitbormed byarthenogenesis

Clone A group of individuals of the same species that are morphologically and genetically simila
each othek their parents



Question & Answer
Very short answer type(1 mark)

1- What is meiocyte?
Ans:Specialized cells in diploid organism, i.e., gamete mother cell which undergo meiosis.

2- Name the kind of reproduction in bees by which drones are produced?
Ans:Parthenogenesis.

3 What is special in flowering bamboo?
Ans:Bamboo species flower only once in thieiesifgenerally after150 years.

4- What is meant by homothallic?
Ans:The term homothallic refers to bisexual or hermaphrodite condition.

5 Whyare the date palms referred to as dioecious ?
Ans:In datgpalms, the male and female flowers are present in different plants.

6- If the meiocyte of an onion plant contains 32 chromosomes, work out the number of
chromosome in the endosperm and embryo?
Ans:Hint: endosperm is triploid.

7- Name two acellular organisms which reproduces sexually.
Ans:Pararpecium, Plasmodium

8 Give the scientific terms for the following
Ans:a. Morphologically and genetically similar individual derived througbdssarénepr
Clone

b. Cyclical changes shown by seasonal bAgexi®etrous cycle

Short answer type (2 marks)

9 Name the structure which gets transformed into seeds at maturity.
Ans:ovule

10 Name any one animal in whietegaization occurs
Ans:Taenidtapeworm)



CHAPTER@SEXUAL REPRODUCTION INFLOWERING PLANTS

FLOWERS
Si tua Reprbdudianx
Mal e and female reproductive organs are bor

PARTS OF A FLOWER
Four WHORLSCALYX (sepals), COROLLA (petals), ANDROECIUM (Male
reproductive organ), GYNOECIUM (Female reproductive organs).

Male Reproductiv@rgan
Aeatidnr gosists of Stamens.
Stamen consists of anther, filament & conne
A nt h bas 4 Midrdsporangid.

Refer fig. 2.1 of NCERT (L.S. OF A FLOWER WITH DIFFERENT PARTYS)

MICROSPOROGENESIS

Microspore mothall (2n)
Meiosis
Microspore (n)
Mitosis

Pollen grains (n)

Pollen grainkave two outer walls; i) Exine ii) Intine
Exine is made NATURALSUBSPANCHE)eni n ( HARDEST
Mat ur e pol | eibigvggetativercal &ddhgenarativelsed c el | s
Generati ve cel Imitdtiodivsien. t wo mal e gamet es
Pol | en -gelled/Bcalledsmdez2d i n 2

GYNOECIUM / CARPEL (THE FEMALE REPRODUUCTIVE ORGAN)

Refer fig 2.7 of text book (Structure of anatropous ovule)

ck @arpel consists of owyle &tigma.

Ovul es are attached to ovary by placent
Tuhicdé stalk of ovule

Hi | um, a region where funicle is attach
| nt éapuemembryo sac.

Mi ¢ a pone forl eetry of pollen tuben8bibe water



MEGASPOROGENESIS

Megaspore mother cell (2n)
Meiosis
4 Megaspores (n)
(3 megaspores degenerate, 1 remains functional)

Funtional%\egaspore (n) (DividteeS by mitosis)
8 Nucleated Embryo Sac formed
3 cells group at mictapgndthe egg cell(n) & 2 synergids(n)
3 cells at chalazal end called antipodals(n)

2 polar nuclei at center(n each )
Ref fig 2.7 and 2.8 of text book

POLLINATIONransfer of pollen from anther to stigma. Agents of ailljrvaditar,
inset ba, birdman.

Transfer of polle
to stigma

Self pollination |, j
(Autogamy)

Cross pollination (Hetroga Xenogamy (different flowers
L 1 > different plants of the s
Geitenogamy species)
I Different flowers
Auto gamy same plant
(Same flower

Doube fertilization
Pol |l en gr ai &polleyp wlvemgrows éhtoegh siyie. st i g ma
Pol | en t ubé&releasestowdnele gametes into @ablye
Fertilisati on i&femaldgametes (0t)acsfeam adpkfd@eys i on o f

SYNSAMY Fusion of one male gamete(n) with-eggs{n¥ygote(2n)Produced
First Fusion—— Fusion of two Polar Nuclei(n+r=&8econd fusier—»
Male Gamete(n) Fuses iglittsionrpduct of the two polar nuc)ei(3
Third Fusior—>  fusion of male gamete with egg cell.

DOUBL E F EiRusidnflmblegyandtd with Mdrrst fertilisation,
i)Fusion of fusion product of polar nuclei with maleSygnoetefertilisation.
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Refer fig 2.13 in NCERT

POST FERTILISATION CHANGES:
STAGES OF EMBRYO DEVELOPMENT ARRMER$ATION

1. Zygote divides by mitosis into suspensor & embryo cells
2. Suspensor cell forms a globular basal cell which remains embedded in the endosperm & a
multicellular suspensor bearing the embryo
3. Globular embryo becomesdteged & thenature embryo with radicle, plé&atyledons
Pri mary e hdbides epeatedly to toonlerdasperm, fooendryioe
Mature ovary becomes fruit.
Mature ovule becomes seed.
True Fruitdevelops only from dlary e.g. mango, tomato
False Fruitlevelops from parts of the iflativer than the ovasig. apple, peach etc.
Seedswo types: i) Albuminous (with Endosperm)
i) Non albuminousigeut Endosperm)
Speciaimechanism #production
I) Apomixis Production of seeds without fertilisation e.g. spsteiecehie andagses.
if) PolyembryomyOccurrence of more than one embryo in a seed e.g.Orange.

OUTBREEDING DEVICES

Continued sgibllination resulbireeding depressiofrlowering plants have developed many
devices to discouragesalination & encourage guosation such as

Bearing unisexual flowers

Anther & stigmaature at different times

Anther & stigrpéaced at different positions

Selfincompatibility where pollen grains of a flower donot germinate on the stigma of the same
flower

ARTIFICIAL HYBR3BITION:

Types of crog®llination performed by man fangopement. Achieved by

i) Emasculation i.e. removal of anthers fiomethieud of a bisexual flower before theensoes
using a pair of forceps and

i) Bagging i.e. covering theseumeted flowers vétiag of suitable size to protect them from
contamination with unwanted pollen

If flower is unisexual, emasculation needstd. Flower bud bagged & when the bstogpmees
receptive, pollination is done using desired pollewér iseébagged

11



Questios

Short Answer Type QuestigBsnarks.

1. Explain the phenomenon of double fertilization in angiospermic plants.

2. Trace the development of the mature ovule from a megaspore mother cell.

3. Enumerate the steps in artifgbiadisation.

4. Differentiate between monoecious and dioecious plants, with an example for each.
5. How is pollination effected in Vallisneria?

Long Answer Type Questiqghsmarks

1. Represent diagrammatically the formation of an embryo saasmoneanna¢her cell.
2. Draw a wddibelled diagram of the L.S of embryo of grasses. How does it differ from that of bean.

12



Chaptet3 HUMAN REPRODUCTION

Ref.: Concept map: Pagg & C2

The Male reproductive system
1. Penis
a.Urination
b.Sexual intercourse
1. Corpus cavernosgpongy tissue that fills with blood to make per
2. Glanghe head, end of penis
3. Foreskin
i. Covers glans,
ii. May be removed surgically in an operation (circumcision)

2.Scrotum a. Located behind penis
b. Contains two testes
c. Temperature sensitive (Sperm must be made in cooler corAgfiions
lower than body temperature)

3.Testes
a. Sperm is produced by the seminiferous tubules due to FSH
b. Testdsrone is produced by Leydig cells due to LH
1. Causes the development of the male sex organs at ~8 weeks
conception.
2. Responsible for facial, armpit, and pubic hair, bone growth ar
development.
c. Testes formed in the abdomerre téfthDescend through the "inguina
canal" during fetal or ypagal life. Sometimes it may take months/year:
reach right pladeossible site foernia.
4. Epididymis: Stores sperm until they have matured

5. Vas deferens:  Tube that leafit®m the epididymis to the urethra
Many sperm cells are stored here too

6. Prostate gland: Provides an alkaline fluid that can protect sperm from harsh vac

7. Seminal Produce food for spdfond "Fructose”
Vesicles:

8. Cowper'gland: Produces clear lubricating fluid

13



The FemalReproductive System

Ovary
i) Each ovary contains immature ova (eggs) in follicles.
i) Femaleborn with lifetime supply of eggs(2B80M@000 in each ovary)

i) Ovarieselease ovumAlmostll ova degenerate between birth and puberty.
iv) Apprax400 eggs will be ovulated over woman's life.
v) Egags the largest human cell.

vi) Ovarieare located lower abdomésfiaind 1 on the right.

Fallopian tubes
i) Two thin tubes attachetléaupper sides of uterus

i) Tubes terminate near the ovaries but are not attached
ii)"Fimbriae" are findjlee structures on the end of each tube
iv)Tubes conduct egg to uterus by use of small hairs called "cilia"

v) Fertilizatiorof ovum takes pgaia thempullaryisthmic junction of the fallopian tubEggviable
for only 248 hours after ovulation.

Uterus
i) Pearshapedorgan located in lower abdomen

i) Musclegmyometrium) stretch to allow baby to develop. Oxytocin starts lafr contractio
iif)Lining of uterug¢endometrium) thickens with-bidotissue due to progesterone
iv)Endometriunsupports embryo/fetus during growth

v)Placentalt is the interface between baby and nifatibépregnant, lining breaks down and is
dischaged frorbodythrough vagina. Thisienstruatiorfperiod)

vilCervix connects uterus to vagib&e a door that opens during ovulation. Cervical mucous closes the
door at all other times.

Vagina:

Birth canal:

i)Menstruablood leaves the body

i) Orgaof intercourse

iii)Musculastretches to allow a baby to grow

14



iv)Vaginal opening partly remains closed by thin membrane of higses béajele stretched or
tornduring any physical activity

Cervix:

i)Located @iner endf vagina

iOpeningf aiterus into vagina

iii) Mucous prevents bacteria and viruses from entering uterus
iv)Lets sperm into uterus after ovulation

V) Where baby also passes through during vaginal birth

Labia:

2 layers of skin, which fold over the opening to vaginaand urethr
i) Inner labidabia minora)

iiiOuter labidabia majora)

1.Two folds of skin, surround vaginal area

2. Pubic hair grows on outer labia

Clitoris:

i) Small organ, 5 to 10 millimeters long

i) Located ainctiorf inner labia near front of body

iif) Containsrectile tissugesexuallgensitive

Mons pubisCushion like fatty tissue covered by skin and pubic hair
GAMETOGENESIS & ITS HORMONAL REGULATION :

Ref: Concept Map Page C 3
Differentiate betweelspermatogenesis and oogenesis :

Spermatognesis Oogenesis

Produces male gametes (sperm) produces female gametes (odcytes

Toccurs in the seminiferous tubules (in tg Toccurs in the ovaries

Tinvolves meiosis T involves meiosis
Toccus throughout life after puberty occurs after pubertyilunenopause
may produce 400,000,000 per day Thumans normally produce one oocyte dul

each ovarian cycle

Primary spermatocyte divide equally to f¢ Primary otocyte divide unequédisniane
similar secondary spermatocytes large secondary ae@nd a small polar body,

One spermatogonium produces 4 functig An oogonium produces one functional ovu
spermatozoa 3 non functional polar bodies

15



2)Follicular phase (Proliferative phase ) and Luteal phase (Secretory Phase)

Proliferative phase

Secretory Phase

Follicular phase

Luteal phase

Stage of repair and proliferation

Prepares endometrium for implantatic

It extends from the end of menstruation to o

It extends after ovulation to menstrua

LH and FSH increases

LH is high (LHrge)

Estroge level imeases

Progesterone level increases

Estrogen is secreted by Graffian follicle

Progesterone secreted by corpus lute

Menstrual Cycle

Menstruatién Repair of the Ovulatiofy Thickening of th  Breaking
endometriuin endometriuin dowr
Follicular Phase Due to LH Luteal Phase
FSH/Estrogen LH/Progesterone

MENSTRUAL CYQRé&. Concept Map Page C 4

~ Luteinizing
hormone (LH)

Follicle-stimulating
hormone (FSH) |

Estrogen

Progesterone

3 e
&® & C)

| | |

] - 3 L |
Developing follicle Ovulation Corpus iuteum

—

s S
.

Foliicular phase

3

S
SRR A

T
ig
Menstruation Days of cycie
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Endometrial changes following fertilization

Implantation

ovulation
occurs on day 5§

!

progesterone

THE MENSTRUAL CYCLE

Blood and fragments
of ulerus lining
feave the
body

Stage 1
MENSTRUATION

Stage 4
PRE-MENSTRUAL

A
TYPICAL
MENSTRUAL
CYCLE

TuLs

Slage 3
RECEPTIVE PHASE

OVULATION
takes place about day 14

. . A typical menstrual cycle. It is usual to regard
the first day ol the cycle as the day when bleeding

begins.

17



. ] FUNCTION
FSH and LH from the pituitary: /PRODUCTION
Hormone In Females In Males
FSHControlg, Eggs + Estroge| Spermatogenesi
ion +
LHControlg, Ovulation Testosterone
Corpus Luteum
STAGES OF MATURATION OF OVA
(Surrounded by a) (more gramlosa cells ) (contams) Theca Externa
PRIMARY OOCYTE —  PRIMARY FOLLICLE — »SFCONDARY_ FOLLICLE Theca Interna
(layer of Granulosa cell9) (&a Theg layer) Anfrum
Polar Body (contains) Matures Liguor Folliculi

GRAAFIAN FOLLICLE ¢+——— TERTIARY. FOLLICLE

SECONDARY OOCYTE (Meiosis I completed)
(Metaphase,.of Meiosis IT completed ’—’]Mﬂlﬂdﬂ; (Ruptures)

Rematns covered by » —  » OVULATION
\—p Corona Radiata

From Primordial Follicle to Tertiary Follicle
Primordial follicleThesurviving primary oocya®irth, are surroundethioy single layers celts
socalled follicular epithelial cells.
Primary follicle
The primordial follicles while developing into primary follicles the follicular epithelium that surrounds th

oocye becomeso- to highlprismatic

Oocyte

Pellucid zone
Stratum granulosum
Theca folliculi cells

Primordial follicle
Primary follicle
Oocyte

Follicular epithelium

N, >
A WODN P

18



Secondary follicle
Secondarfpllicles with follicular epitheliums encommpadisug rowsre formed called siatum
granulosumPellucid zongbetween the oocyte and follicular epithelium bab@mes vis

Tertiary follicle

Aweldeveloped net of capillaries in the thecé interna
Antrumi a fluid filled cavity develops

Thethecalayer organized inTheca interh& Theca extetna

Tertiary follicle

Oocyte

Pellucid zone

Stratum granulosum

Theca inted

Theca exterha

Antral follicle

Cumulus oophorus (Granulosa cells, together with the o
Basal lamina between theca and stratum granulosum

00 ~NO Ol bk WN P

Conception to Birth

The following shows some of the many stages of human development:

The singleellthat results fro
fertilizatioof anovunbyasperm

Zygote

Morule *The morula (&tthuberry)l

e Solid ball (14 64 cells).
e Morulaarises frommitotic
(cleavagedivisions

19
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Blastocys

The blastocyst is a lidillied ball of
cellsCccurs aroundi B days after
conception. Implantation in the
endometrium occurs at this.stage

Embryc

Humarconsiderean embryo from
implantation until about 8 weeks a
conception

Feoetus

8 weeks after conception until b

ef;g Egg Polar Zona
‘ nucleus bodies pellucida

Sperm
nucleus

Day O
Pronucleus
formation
begins

Fertilization
occurs about
12-24 hours
after ovulation

Ovulation

Zygote cleavage 2-cell
division stage stage morula morula

Copynght @ The McGraw-Hill Companies. Inc. Parmission required for reproduction or display.

Cleavages (first cleavage completed
about 30 hours after fertilization)
Stem cells

4-cell

Early Late

Stem cells
(pluripotent)

fertilization
Blastocyst
implantation



Fate of three germ layers

Ectoderm Mesoderm Endoderm
Nervous system Skeleton Digestive tract
Epidermis of skin Muscles Respiratory system

Circulatory system

Liver, pancreas

Gonads

Bladder

Mnemonics

Tubules in male reproductive system
0 S EWEPN

Seminiferous tubules
Epididymis

Vas defeens,
Haculatory duct
(Nothing)

Urethra

Penis

Menstrual Cycle
oFOL(d) M(a)PSo
Ovarian cycle:

Follicular phase
Ovulatory phase
Luteal phase

Menstrual cycle:
Menstrual flow,

Proliferative phase
Secretory phase

DIFFERENT STAGES OF EMBRYONIc

DEVELOPMENT
INNER
CE L;.s

@ @’ A mfﬁo-

ST
ST
LEAVAGE MORULR BLASTOCY.

(c 8-cELL STAGD (16 CELL STAGE)

= TROPHOBLAST
—— 5L sToCOEL

[
DEVELOPHENT OF EmPOPERM

EMBRYON 1 pyse

wsT W%
TKOf”?B e ‘.G 09 ) &9
G

AL _CELL PROLIFEKLT:
~ o8> P
o~ S Xy Ys
g LaF PRIMITY ve o xﬁ\‘ﬁ\
& GUT N ¢
A Vo ENDOPERY,

& —~ MESODERMA,.
2 CELL

et GGy,

TroPo ¢
7"'- = b <&
” NG,
R A
MEsOPER™ o= T '
7
ENDOPERM

c

DEVELOPMENT OF MESODERM,
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M )’OME"RIUH%————,-‘ DECIDUA BASALIS

J X\ eHORIONIC VY LL!
UMBEICAL - ‘, SN \ ALLANTOIS
coRP LEg 8- W
DPE;%/DEUT‘;&U: l \ B W \’.\
’ | B SR RAEE. VITELINE SAC
AMNIOTIC (|
CAVITY ]
DECIDUA ’ CHORIBNIC CcAVITY
CAPSULARLS /

L UTERINE CAVITY

EMBRYONIC DEVELOPMENT
IN MAN.
(EXTRA EMBRYONIC MEMBRANE)

TERMS TO REMEMBER
Acrosomethe part of a sperm cell that contains an e(Egisenables a sperm cellrietpse an egg.)
Afterbirthplacenta and fetal membrane expelled from the uterus after the birth of a baby

Amniotic sadluidfiled membrane or sac that surrounds the developing embryo
uteruqpotects baby from hard sh&eleps it at amstant temperature. )

Birthrthe process of being born. process byballychmoves from the uterus into the outsic
Parturition

Blastocyst= blastula = early stage of an embryo-dlédusghere whose wall is composed of
layer of csll during this stage (about eight days after fertilization) implantation in the w
occurs.

Cervix lower part, or neck, of uterus. (Opening to the uterus.)
Clitorissmall, sensitive organ in front of the vagina
Coitussynonym for sexumércourse

vhile in the
e world.

a single
all of the utel

Conceptiorertilization of an egg cell by a sperm cell
Corpus Luteum After ovulation, this crblter structure produces progesterone and estrqg
corpus luteum is the old RUPTURED GRAFFHI
Cowper's glads - 2 glands that secrete an oily liquid, which cleans and lubricates the ju
male

Egg cela female sex cell (female gamete or aecuoratary oocyte
Ejaculatiorthe discharge of semen from the penis

Embryethe unborn child developitigeinterus between the second and eighth weeks of life
Endometriumthe lining for the utersge for blastocyst implants and develops.
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Epididymighe tightly coiled tube at the back at each testis that holds newly ciieétadh
epididymis i&e a nursery where sperm mature and learn to swim.)

Erection condition of penis when it fills with blood and becomes firm, enlarged, and ere
Fallopian tubegubes leadingom each ovary to the utemseslcarry the egg from ovary
uterusFertilization occurs here. (Also knowrosisi thogs)

Fimbria- Afimbria(plurafimbriag Latinworditerally means "fringeffinge of tissue near the
leading to the fallopian tube

Fertile able to conceive a child

Fertilizatiorunion oferm and egg. Conception.

Fertilized eggegg after sperm has united with it. Zygote

Fetusunborn child developing in the afezdbke first eight weeks of life

Follicle- In ovaries. Each holds and nourishes an egg until Mesi&smome corus luteum aft
ovulation.

Foreskiri A sheath of skin that surrounds the penis.

Follicle Stimulating Hormonsecretedrom pituitagland in both men and women. In womg¢
promotes the development of eggs and estrogen. In men, FSH proatapeseaiiecdeperm ce
Fraternal twinbabies that develop from two eggs, each fertilized by a sperm cell; may o
the same sex

Gameté a sex cell. Sperm cells and egg cells are gametes.

Genitalghe reproductive or sex organs, espkeialyernal organs

Germ Cellegg or sperm c@8amete. In humans, germ cell contains 23 chromosomes
Hormoneshemical substances produced by the endocrine glands; they act in other pd
and affect maturation, growth, and behavior; IGH,F=idtosterone, Estrogen, Progesteron
hormones.
Hymenra thin bit of tissue, or membrane that may partially cover the opening of the vagin
Identical twindabies that develop from a single fertilized egg that separates into twdl
twins are always of the same sex

Labiatwo folds of skin surrounding the entrance of vagina

Laborthe muscular contractions that expel a baby from uterus during childbirth

Leydig Cell$ when prompted by LH, Leydig cells create testosterone.

LH - Luteinizing HormoneSecreted fromituitary glandauses ovulation and formation of
Luteum in women. In men, LH causes Leydig cells to produce testosterone.

Menstrual cycleperiodic building up and sloughing off of lining of uterus appr@xyriateh
eight days

Menstruatiosthe periodic discharge of blood and waste material (unfertilized secondar
and the degenerating endometrium lining) from the uterus
Miscarriageexpulsion from the uterus of a fetus befalevélapd sufficiently to livsokalled
spontaneous abortion
Myometriuni muscles of the uterus that stretch to accommodate the growth of the
muscles contract during | abor and push
Orgasmhe peak of sexual excitement when the médéesjaemen,

Ovaryfemale sex glands; they produce egg cells, estrogen and progesterone.
Ovulatiorthe discharge, or release, of an egg cell / secondary oocyte from the ovary
Ovumscientific name for an egg cell / secondary oocyte

Oxytocin- hormonegteased from the pituitary gland , stimalatestioof the myometriwthe

Bperm

ct.
to the

pvary

er

2n, FSH
2lls.
r may not be c
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uterus during labor and facilgggeson of mfilom the breast during nursing.
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Penisthe male sex organ through which sperm cells leave the body; it alsardischarges u
Placentanetwork of blood vessels and other tissues by which the unborn child is attach
the uterus. grows out of the endometrium The umbilical cord is attached to it. It is the
mother and developing fetus.
Pregnang-the process in a woman from conception to birth
Pregnanthe condition of a woman with an embryo or fetus in her uterus
Progesterond pregnancy hormone, which is first produced by the corpus luteum an
placenta.

* increases lining of@amdtrium.

*maintains pregnancy

*helpdevelop mammary glands.
Prostate glandsurrounds the upper end of male urethra and produces part of the fluid 1
the sperm to form semen. Prostate fluid akipiai® protect sperm from vaguhal aci
Scrotum pouch of loose skin containing the tdsiees and aipnditions the testicles by m
and sweating.
Semerhe mixture of sperm and flaidased duriegaculation. Semen comprisgokoffructose
prostate fluahd oil fromCpve r 6 s gl and.
Seminal vesiclesmall saclike organs opening into each vas deferens near the upper end
produce part of the fluid that mixes with the sperm to form semen; provide food (fructosg
Seminiferous tubulegubes itestes that produce sperm
Sexual intercoursentry of penis into vagina and subsequent release of seatler;@itsis
Spermthe male sex cell (male gamete or spermatozoomnptainsi28 chromosomes in hum
Spermatozoocacientific name fpesm
Spontaneous abortieaynonym for miscarriage
Testesmale sex glands; produce sperm cells and testosterone;
Testiclessynonym for testes
Testosteronéemal e hor mone devel

t hat regul at es

Umbilical corergpelike structure connecting embryo or fetus to placenta within the uterus.
ales and throu

Urethrathe tube through which urine is expelled from the bladder in both males and fem
which semen leaves the male body

Uterus=womb- the hollow pesinaped ogg in which a baby develops before it is born;
Vaginapassage from the uterus to the outside of the body , accepts the penis durilids
the birth canalng&nstrual fluids leave through it

Vas deferengube extending from each epididytnesurethra in males

Wombsynonym for uterus

Yolk saea structure that develops for the nutrition of embryo during early embryonic life
to function

r
ed to the wall
interface betw

d then by the

hat mixes with
oving

of the urethra

2) for the sperr

opment

ntercourse.

and then ceas

Zygote- The cell formed by the union of two gametes. [ fertilized ovum before cleavage.
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IMPORTANT NOTES

An adult male produces ovétd 0@3spermeach day

Human female oogonial development by mitosis is completed by 25 weeks of foetus and
oogonia are formed after birth

Sperm entry into the ovum stimulates Mitfas@promoting factor) & APC ( Anaphase
promoting complex) for completion of Meiosis Il

During Spermatogenesis, spermatogonium produces four sperms while in oogenesis, oogon
produces one ovum and two polar bodies.

Human Sperm contains Clupein proteins.

YolknucleusA mass of mitochondria and golgi bodies near nucleus is called as yolk nucleus an
controls vitellogenesis.

Maximum level of estroger#h day, LHL.3th day, Progestran@lst day, Corpous luteum
formation 19"day of menstrual cycle.

Menstrual cycle is absent dgriegnancyactation periods and permanently duringseenop

Two ovaries alternate in ovulation

13 mature eggs are released per year, so about 416 eggs (13x32 years) are ovulated during w
reproductive period of humaaldem

Menstruation is also called AWeeping of wut
In human embryo, yolk sac degenerates since eggs is microlecithal, which shows evolution
significance.

Placenta acts as a physiological barmiens altrfilter between foetal and maternal blood.
Progesterone is also called pregnancy hormone since its secretions controls pregnancy
Teratogens are physical, chemical, biological agents which may cause malformation in develo,
embryo

Period betweéertilization and parturition is called gestationfsresdbetween 266 days up

to 280 days ( deeks)

25



Chapted: REPRODUCTIVE HEALTH

Reproductive Health:
Human reproductive health and sexuality involve greatpoaeptmndinterrelatiohgs.

Atotal view of human reproductive health is arsiortal wddkingas well as to interpersonal
relationships.

Every individuabisinique sexual being

Adolescents averant, fragile and prone to experimentationtakihgak a resuthey are the
most ulnerable populatamfar agdelinquent behawaodattitude isoncerned.

Everydecisiomas its owoonsequencény wrong decision can ledéastrous consequence
which in turn can ruin oneds I|ife.

Sexual adjustment is pardtal personality adjustmeneste#fim is the key to sexual maturity.
Broad based community and institutional support for reproductive health is essential.

Adolescence Reproductive and Sexual H@ERBH)jopics are to be taken care of to dispel the
myths and misconception about this important aspectonith focus

e reducing risky behavior

o theories which explain what influences people's sexual choices and behaviour

« reinforced message about sexual behaviour and risk reduction

e Providing accuraterimfation about, the risks associated with sexual activity, about contraception
birth control, methods of avoiding or deferring intercourse

« Dealing with peer and other social pressures on young people; providing ppgcirognities to
communication, nggtion and assertion skills

e Uses a variety of approaches to teaching and learning that involve and engage young people a
help them to personalise the information

e Uses approaches to teaching and learning which are appropriate to young people's age,
experience anclltural background

Methods of birth control

CONCEPT MAP Ref-~C{Page)

o Behavioural methodBehavioural methods depend on a good knowledge of the menstrual cycle
as well as adequate self control by the couple.
o Coitus InterruptusCoitusinterruptus means 'interrupted sex". In this birth control
method, the penis is withdrawn freagthqust before ejaculation.
The main advantage is that this method does not requio¢ d@ing dseg, does not
interfere with normal body functions, and the couple camepiaanfoat any time
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they want. The main disadvantage is that it is dependent alnmogtennaltyscself
control. The failure rate is high-48%.

Rhythm method or Safe Peridtlis method requires a good knowledge of the female
partner'snenstrual cycte identify the dage which sexual intercourse is possible
without the riskpyegnancy

e Avoiding vaginal Intercoursnal sx, oral sex or sex without penetratuamitte

« Barrier methoddn barrier methods of birth control, a barrier is placed between the penis and the

vagina during intercours@aiothe sperm cannot meet the ovum for fertilization.

(0]

Male Condomsusually made of latex that covers the erect penis during penetration of
the vagina.

Female Condomsmade of polyurethrane, loose sheath with two rings on either side.
can be insertecbaut 8 hours prior to sexual intercourse and can be kept in for about
another 12 hours after intercatasebe used more than once during this period.

Condoms protect against pregnancy as well as sexually transmitted diseases
(STDs), including HIV/AIDS.

Diaphragmvaginal is a small saucer shaped rubber sheath with a metal coil in its rim
which is fitted acrossrtoaitiof the uterusdrvix

Cervical Caprhecervicatap is a small dosteped rubber device fitted on the cervix.

It is uncomfortable to apply and is rarely used nowadays.

Vaginal Spongéfhe sponge is a small polyurethrane round device which needs to be
placed inside the vagina before sexual intercourse. It releasesvbpehimadids

sperm inactive. It should be left in place for 8 hours after use and can be used more th.
once durintis time.

The sponge also acts as a barrier contraceptive to some extent since it swells up to
across the cervix once it is inside the vagina.

« Hormonal Method&xugs are used to either premaniationr to preveinplantatioof the

embrya@afterfertilization

o Combined oral contraceptives cmtaihormones similar to the natural hormones in a
w0 ma n 6-an ebtrogklyand a progestin.

How the Birth Control Pill works

Mainly work by preventimglationn a normaienstrual cyclbe pituitary gland secretes the hormones
FSH and LH to stimulat@taeyto release an egav(ilatidl).

Progesterone in pills makednecal muchsstildo the sperm.

o Causschanges that make ¢hdometriuomreceptive tdextilized ovuiinovulation and
fertilizatimdo take place

(0]

Oral Contraceptive pillSombined oral contraceptive pills or birth control pills contain
two hormonegstrogen and progesterone. They have two functions. The main one is to
prevenbvulationThe second function is to disrupt the normal growth of the internal
uterine liningridometriynso that the embryo cannot implant in it.
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o Centchromanrhisis a no#ormonal non steroidal contraceptive. The main function is to
cause a slowing down in the growth rate of the internal uterine lining as well as to spe:
up the movement of the embryo so that implantation cannot occur.

o The PatchThe patch (Orthwra). This is a thin baibllike patch containing estrogen
and progesterone should be applied over fReleskses the hormones slowly into the
skin through which they are absorbed.

o Depaprovera:This birth control method consists of injectndasénigf the hormone
progesterone every three months. It acts mainly by prewktimglhe main
disadvantage is that there may be irregular bleeding throughout the three months.

o NuvaringThis is a thin silastic ring which should be inserted into the vagina once every
month. It releases the hormones estrogen and progesterone awilpteduntisg

themenstrual cycle

Subdermal Implants
The Norplant (a registered trademark of The Population Council for levonorgestrel subdermal
implantdmplant system set of sixigoiestic capsul€apsules placed under the skin of a
womands upper ar m.
Nor pl ant capsules contain aprogestin, si mi
released very slowly from all six capsules. Thus the capsules supply betesde. ver
Norplant implants contain no estrogen.
Norplant capsules thicken cervical mucus making it difficult for sperm to pass through. It stops
ovulation (release of eggs from ovaries) in about half of the mersfieraltheytlst year of
use.

Emergency Oral Contraception
After unprotected sex, emergency oral contraception can prevent pregnancy. Sometimes called
postcoital or Omorning afterd contraceptio
Mainly stopsvulation

Regular use @fmergency contraceptivbas serious health hazards

Vaginal Pessaries, Tablets, Creantams:
These contain spermicides which are toxic to the sperm and shouldtbehesetgda just
before coitus. Their advantages are that they are easy to apply, do not interfere with coitus and a
as lubricants. Disadvantage is that they are not very effective always.

IntraUterine Contraceptive Devices (IUCD):
IUCDs or IUDseacontraceptive devices which are placed inside tSanalidlessble plastic
frameHas copper wire or copper sleevedoaie r t e d i utetushroagh hemagima n 6 s
Have two strings, or threads, tied tothiegs hang through thenopeof the cervix into the
vagina. A provider can remove the IUD by pulling gently on the strings with forceps.

Preventing sperm and egg from meeting. Perhaps the IUD makes it hard for sperm to move throt
the womands r epr otheabitity of sperm to fartlize thBreggndthei t r e d u
egg from implanting itself in the wall of the uterus.

IUCDs preveptegnanclyy making tlemdometriuomreceptive to thegtilized ovurt

stimulates tredometriuto réease leukocytes (WBCs) and prostaglandins making it hostile to the
sperm. It also causes bizarre and irregular growtidofmégiunthis preventaplantatioof
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a fertilizedvum
IUDs like CoppEs also come wrapped in coppeper is toxic to sperms and is a method of
enhancing the congaiive effect of the 1UDs.

The IUCDs can come in various shapes and sizes.

o Lippes LoopThe Lippes loop consists of a thin plastic (or polyethylene)wire bent in a series of S
shapes.

Lippes loop CoppefTs

o Copper TT-shaped structure which stays insigkethsvith the long arntted T along the
uterineavityendometrium) and the shorter arms transversely apmesphg of the
endometrium.

e MirenaReleases a progesterone called levonorgestrel. It works byafigonatijecting
the normal growth ofehdometriuamd by affecting texvical mucsgs that the movement of
sperm is obstructed. In the United Kingdom, hormone based IUDs are-ktenme as Intra
Systems (IUS).

e Surgical MethodShese are mor
or less permanent methods
contraceptio

o Tubal Ligation:Both the
female tubes are tied
and usually cut during tj7

t

ligation to prevent
sperm from reaching
ovum during intercourse.| ,,ua by spem
o VasectomyThe two tubes
which carry sperm from the
testes to the penis are the
vas deferens. Tyirthem

I Iterine wall

sperm swimming
through uterus
and tubes

sperm deposited in

——vagina during coitus
0
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off anctut.

o Essure:Essure is a method in which smalimeants are placed at the mouth of the
fallopian tubes to cause scarring and block them. This prevents sperm from reaching t
ovum for fertilization.

HOW PREGNANCY OCCURS

Occurs whenspernwith an ovum.

Ovumroundabout 100 microns in diameter, The ovum is pickedalppiatheilen the same side.

The tubes have long fingerlike projections calledHiahbriauses, rather like hands to pick up the
ovumOvum then moves through the tube, propelled along by long hairs growing from cells in the tut
Like grass bending before the wind, the hairs bend towards the uterus in waves, pushing the ovum s
towards the uterus. The egg remains(aiatgdor about 72 hours, but is capable of being fertilized for
only about 1224 hours. If it remains unfertilized during this period, it disintegrates in the tube witho
leaving any trace. Its end pro@uetisly proteins) are absorbed into the bloodstream and excreted
through the urine or stool.

-
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{29 ) | Corpus Luteum
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|
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Endomeirium {(Progestatonal Stage)

Fertilization, Implantation and Pregnancy

The sperm viable for a longer peniod in uterusi & days after coitus. But capable airfgrain
ovum for only 482 hours after being ejaculdwe. taken by sperm to reach tubes is beiwkzn 6
hours but many authorities say it can be as early as 1 hour.

Intercourse has to take place within this narrow time flagseb@fore aatibn or immediately after
ovulation), for a pregndnayccur. At every interconosgal man deposits 2 mililitre of semen in
the upper part of the vagina (see diagram). Each mililitre of semen normally cor2@dsrabont 50
of sperms.
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Sperms swim rapidly upwards into the uterus and from there into the two tubeatdheeithier cide
3mm per houraKes an average of 10 hours for sperm to reach tubes.

All the spesweposited in thaginacannot swim into titerus Only about 1 % of the total number of
sperms deposited in the vagina make the journey.

Hundreds of sperm (estimated to be a3@@)rsiirround the ovum in the tube. They press against the
membrane of the ovum attempting to penetrate it and fertilize the ovum. Finally one sperm succeec
once a chemical reaction is triggered off in the wall of the ovum, making it engesteeabfzeton.

No other sperm can enter the ovum now.

SPeEm

/ !
= e »&J . aco
1‘ |

Zona

Pellucida

Process of Fertilisation Zygote N 4-celled embryo

Unsuccssful sperms slowly degendyagak down and become indistinguishable from any other protein
end product i n tspearmdde upanhidy oppaotein) nTdase gatealisdodhe  (
blood strearare carried away to be expelled from the body in the stool or the urine.

Sperm that manages to penetrate the ovum fuses with it to form a single cell Zgtieteasigste.
to divide as it is propelled towards treiut@énging first into 2 cells, then ,itherd 8 and so on.
Dividingygotecalled an embryo.

When the process efitro fertilizatigivF) is carried out, the ovum and the spknwets @l fertilize
in a | aboratory dish (petri di sh). Thé8 embr vy«
celled stage, usually on the third day after fertilization.

By the time the zygote reaches the uterus at about the 6thfterdtlrulation, it is ecébed cluster
of cells called a morula. The morula looks rather like a bunch of grapes. Each of its cells is identical to
other.

Theoretically, it is from thell2d to the £@lled stages that the cells can betselp@oan each other

and allowed to develop into clones of each other (identical twins). In nature, separation occ
spontaneousiyusually at thec2lled stagieto form identical twins. Separation at later stages can lead

to the potentially fatal ¢mmdof conjoint twins or Siamese twins.
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When it reaches the uterus, the morula sticks to the inner lining of the utéens doadiaixhBy
this time, the hormone progesteeleased by the ovaries finishes preparing the endometrium to receive
the morula.

The morula burrows deep into the endometrium and-d@thel8yhafterulations fully buriedlit.
Burrowi ng can c au snelan@tiod bleedingiriedntbtydegidsitandgveldiza | | e d
cells increasing in number and gradually becoming different from each other in the way they function.

The development of the embryo cenimtilat the end of 9th mufipttegnancf40 weeks or 280
days), a fully forneby capable of leading a life independent from its reathetoideorn

INFERTILITY AND ITS TREATMENT

nif ertilityd when a coupl e f ai tostraceptio®@oohalei v e
women desiring children, conceive wehinof marriage and another 10% within the second year.

According to the WdikhlthOrganisation, incidence of infertility is about 10 % worldwide: Another 10
12% of all the other cesiglave only one child and wish to have more. The incidence of infertility is
gradually increasing all over the world.

For many people going thrinfghtility treatmettie level of distress and tension can be very high.
Mutual trust and faith in the doctor can help the couples to enquire about different modalities of treat
for both thmaleas well as tlfemale partnesind make informed decisions of their reproductive status
azoospermia (complete absence of sperm). In these cases, speraspiadeoedom the testes
directly.
o IntraUterine Insemination (IUThis method is used in men with moderately low sperm count.
the semen is collected by masturbation, washed and centrifuged to increase the sperm dens
This high density sperm samsplana injected into tierusbypassing tivaginaThe chances
of hostileervical mucus thus eliminated. Since the sperm is injected into the uterine cavity,
chances gfregnancig increased. The procedure should beittion@ Wwours of collecting the
semen.
o Insemination with Husband's Semen (AW} is done in cases of impenetableal
mucou®r when disease or deformity of the cervix mgkessible for the sperm to enter the
uterus. It is also carried out in cases of impotence or premature ejaculation.

o Insemination with Donor Semen (AID) is usually carried out in couples where the husband
suffers from azoospermia.

InVitro Fertilis&dn (IVFprocess by whiefg cellarefertilisedby sperm(usually 100,000 sperm / ml)

outside the womip, vitro IVF is a major treatmeninifertilitywhen dter methods efssisted
reproductive technolbgye failed. The process involves hormonally controlling the ovulatory process
removingva(eggs) from the womavariesand lettingperntfertilise them a fluid medium. The

fertilised eggygotg is then transferred to the patigetissvith the intent to establish a successful
pregnancy. The first successful birth of a "test tubheusd\Browwccurred in 1978. Prior to that,

there was a transient biochemical pregnancy reported by AustrSichiodtoesearchers in 1973

and an ectopic pregnancy reported by Steptoe and Edwards in 1976.
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In vitro (Latin meaningvithin thglass biological experiments involving cultivatioesobtitsde the

living organismwere carried out in glass containers suesikasstest tubesorpetri dishe§ermin

vitroused to refer to any biological procedure that is performed outside. thevimgaoistdure,

tissue remains inside the living organism within which it is normally found. A colloquial term for be
conceived as the result oftégFtube babiedHowevem vitrdertilisation ually performed in &hal

containers callBetri dishegmade aflass oplastigesing

Zygote intrafallopian transf@iF7 infertility treatmemiereblockage in tliallopian tubgsevents

the normal binding of sperm tegin&gg cellsemoved from womasvariesandin vitro fertilised
Resultinggzygoteplaced into thfallopian tubley laparoscopylhe procedure spffi of thegamete
intrafallopian trangfétFT) procedure. ZIBS & success rate of 64.8% in all cases.

Takes an averafige weeks to complete a cycle of ZIFT. First, the woman feudittakesdication

to stimulate eggpguction in the ovaries. The doctor will monitor growth of ovarian follicles, once they &
mature, woman will be injectedhwmtian chorionic gortemmns(hCG. Eggs will be harvested
approximately 36 hours later, ususiipdyaginal ovum retrieMaér fertilization in laboratory resulting

early embryos or zygotes are placed imtotae's fallopian tubes uapayoscope.

Gamete intrafallopian trans{@ F7) assisted reproductive technalgaysinfertilityEggs removed

from a woman's ovari¢ascqd in one of thallopian tubealong with the man's sperm. The technique,
which was pioneered by endocrinBlicgisto Aschllows fertilization to take place inside the woman's
body

Takesan averageffour to six weeks to complete a cycle of GIFT. First, the woman must take a fertilit
drug to stimulate egg productionawahesThe doctor will monitor growth of ovarian follicles, once they
mature, woman will be injectecHwiidn chorionic gonadotrdp®G). The eggs will be harvested
approximately 36 hours later, mixed with the man's sperm, and placed back inkaltbpiavoman's

tubesusingaparoscope

Intracytoplasmic Sperm Injection (IG8tmique in which a single spjeated into the centre of the

egg, in order to achiéssilizationSperm is collected from thle partner by masturbationgl&

healthy sperm then injected into the prepared ovum.

The advantage of this method is that only a single sperm- isveeeaheth with a very lownspe

count can become fathers with this tredenefoiund to be azoospermic, that is with no sperm at all in
the semen, sperm can be suctioned out of the vas deferens ( male tubes). Sperm can also be libe
from the testes itself by careful tedtioplsy and culture by a method called- MiE$@epididymal

sperm aspiration.

Prevention of Male Infertilityndescended testes shoutcebéed at the earligsting infancy before
testicular function is damaged. Infections by mumps\antestbkould be managed by keeping a
watchful eye on complications in the testes.

General Facts About STDs
Sexually transmitted diseéalss called STDs, or STIs for sexually transmitted:ififiections)
transferred from one person to another through sexual contact. According to the Centers for Dise:
Control and Prevention, there are over 155irilioasesported annually in the United States.

33


http://en.wikipedia.org/wiki/In_vitro
http://en.wikipedia.org/wiki/Latin
http://en.wikipedia.org/wiki/Beaker
http://en.wikipedia.org/wiki/Test_tube
http://en.wikipedia.org/wiki/Petri_dish
http://en.wikipedia.org/wiki/In_vivo
http://en.wikipedia.org/wiki/Petri_dish
http://en.wikipedia.org/wiki/Resin
http://en.wikipedia.org/wiki/Infertility_treatment
http://en.wikipedia.org/wiki/Fallopian_tube
http://en.wikipedia.org/wiki/Egg_cells
http://en.wikipedia.org/wiki/Ovaries
http://en.wikipedia.org/wiki/In_vitro_fertilisation
http://en.wikipedia.org/wiki/Zygote
http://en.wikipedia.org/wiki/Fallopian_tube
http://en.wikipedia.org/wiki/Laparoscopy
http://en.wikipedia.org/wiki/Gamete_intrafallopian_transfer
http://en.wikipedia.org/wiki/Gamete_intrafallopian_transfer
http://en.wikipedia.org/wiki/Gamete_intrafallopian_transfer
http://en.wikipedia.org/wiki/Fertility_medication
http://en.wikipedia.org/wiki/Human_chorionic_gonadotropin
http://en.wikipedia.org/wiki/Human_chorionic_gonadotropin
http://en.wikipedia.org/wiki/Transvaginal_ovum_retrieval
http://en.wikipedia.org/wiki/Assisted_reproductive_technology
http://en.wikipedia.org/wiki/Infertility
http://en.wikipedia.org/wiki/Fallopian_tube
http://en.wikipedia.org/wiki/Ricardo_Asch
http://en.wikipedia.org/wiki/Ovary
http://en.wikipedia.org/wiki/Human_chorionic_gonadotropin
http://en.wikipedia.org/wiki/Fallopian_tubes
http://en.wikipedia.org/wiki/Fallopian_tubes
http://en.wikipedia.org/wiki/Fallopian_tubes
http://en.wikipedia.org/wiki/Laparoscope
http://www.gynaeonline.com/normpreg.htm
http://www.epigee.org/health/stds.html

More than 25 diseases that are transmittgtl gexwwal activity. Other than HIV, the most common
STDs in the United Stateschl@mydjagonorrheasyphilisgenital herpeBuman papillomavirus
hepatitis Brichomoniasiandbacterial vaginasfglolescents and young adults are the age groups at
greatest risk for acquiring an STD. Approximatein b@wnitfections occur each year, almost half
of them among people ages 15 to 24.

Some STDs can have severe consequences, especially in women, if not treated, which is why it is
important to go 8FD testinggome STDs can leagélvic inflammatory diseadech can cause
infertilitywhile others may even be fatal. STDsprandmged hrefraining from sexual actanty,

to a certain extent, s@oetraceptive devices;h agondoms.

Specific STDs: An Overview

Human Papilloma Virugiought to be one of the main causeiwichl cancédths been linked v
other types of cancers of female reproductinetdip$tean be treated to rezsigne and symptol
Currentlyo cure for this vild®V vaccimecently developed to prevent HPV infection.

Herpes VirusSTD that presentlithno cureTreatmeravailableHomeremedies &aturatreatmer
available Herpes symptonmelude blisters or sores that periodically break out on tHeefe

FAQs

Hepmtitis: To cure for those already infectddpatitis B (HBY¥§ccine available to prevent spr
this infection. Many are asymptomatic, however those who délepétigrBrsymptomey hav
many unpleasant discomflofesctionrmay clear up on its o8eme peoplmaysuffer from chro
infections for many yea@rsatmeravailable for chronic sufferers. Other types of hepatitis inf
can be passed through sexual contactlitepatiés And Hepatitis C.

HIV/AIDSMost dreadeSTD New ways dfeatinghis infection significantly prelanginfecte
person's lifeoFmany this infection eventually progresses to AIDS and, ulitmately, deatt
million people worldwide are infectéduewitlv virus; women account for 50% of those infect

Syphilis: Throughout history, casesyphilihave been record€idn easily bgeatedand curet
Without treatmeslyphilis symptorman progress and affect the nervous system and brain
dementia and even death.

Trichomoniasismost common, curable SHasveversymptomsnay be mistakdar a yea:
infection causimgmen to use wrong typreeafmerfor her vaginal discharge.

Common InfectionShlamydiandgonorrheaften infect a person at the same time. Alth
symptoms of chlamate different fraranorrheaot unusual fperson to be asymptomatestih¢
for chlamydigood idea test for gonorrhddoth STDsao be cured but can damage repro
system if left untreated.

Pubic LiceCrabsare very similar to head lickeysymptomean be &rd to mis3reatmerfor pubi
lice can easily take care of the discomfort these pests can cause.

Rare InfectionsGranuloma inapale and chancroid Other lessa¢alked about STDs inc
nongonococcal urethamidmollusum contagiosum
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KNOW THE SYMPTOMS OF STDs

Men
¢ Swelling or tenderness in genital area.
¢ Blisters ,sores or bumps around the mouth or genitals.
¢ Fever,chills and aches.
¢ Unusual itching.
¢ Burning sensation when you pass urine or move your bowels.
¢ White,watgior yellow disharge from the penis.
Women
¢ Have fewer symptoms than men, often none at all. STDs can lead to cancer. Women should wz
for

Bleeding that is not part of their period.
Pelvic or vaginal pain.
Discharge from the vagina.
Painful urination.
Urusual rash, sore or growth in titalgerea.
DONG6T LET STDs TAKE YOU BY SURPRI SE
Pelvic Inflammatory Disease Overview
Pelvic inflammatory disease (PID) is infection of a woman's reproductive organs. Infection spreads ug
from the cervix to the utdfaliopian tubes, ovaries, and surrounding structures
Pelvic Inflammatory Disease (PID) Symptoms

O 0 0 O 0

If a woman has PID, she may have any of these symptoms:
e Abdominal pain (especially lower abdominal pain) or tenderness
« Back pain
e Abnormal uterine bleeding
e Unusual or heavy vaginal discharge
 Painful urination
« Painful sexual intercourse
e Symptoms not related to the female reproductive organs include fever, nausea, and vomiting.
PID symptoms may be worse at the end of a menstrual period and dexegatiaafisstalowing
a period.

Ectopic Pregnancy Overview
Pregnancyhat develops outside a woman's uterus {iMoenbihe fertilized egg from ovary does not
implant itsatbrmally in the utefaggdevelops somewhere else in the abd&mbroncepticaare
abnormaind cannot develop into a.fetus

« Common ectopic pregnancy in fallopian tubale@obal pregnarcylso found on the
outside of the uterus, on the ovaries, or attached to the bowel.

o Complication of ectopic pregnancy iabdtiainaghemorrige (severe bleedindgg. tubal
pregnanctheproducts of conception cortitaugrow in the fallopian tube, tube expands and
eventually ruptures. This can be very dangerous because a large artery runs on the outside
each fallopian tube. If theyartgatures, you can bleed severely.

o Ectopic pregnancy usually found in th&Gixge&ks of pregnancy
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INFERTILITY IN HUMAN: Causes & Consequences :

IN MALES

IN FEMALES

Oligospermia: Low sperm count

Anovulation: Absence of ovulation.

Azspermia: Absence of sperm.

Oligoovulation: Deficient ovulation.

Asthenozoospermia: Low sperm motility

Hyperprolactinemia: Ovum remain trap

inside the follicle.

Teratozoospermia: Defective sperm
morphology.

Idiopathic Infertilfgilure or abnormal

fertilization.

Cryptorchidism:Failure of Testes to des
the scrotal sac.

Tubal Infertility: Damaged/ligated falloy

tube

COMMON SEXUALLY TRANSMITTED DISEASES (STDs)

SL. STD CAUSAL SYMPTOMS EFFECT ON EFFECT ON PERSON
NO. AGENT FOETUS AFFECTED
1 CHLAMYDIOSIS | Chlamydia Painful urination | Premature Pelvic inflammatory
trachomatis | & intercourse birth,blindness, | disease, Infertility,Ectop
Mucus dischargg Pneumonia pregnancy
from
penis/vagina
2 GONORRHOEA | Nisseria Painful urination| Still birth, Pelvic inflammatory
gonorhea in men Blindness disease,
Infertility,Rash,Death
3 TRICHOMONIASIS| Tricomonas | Inflammation, Not known Valvar erythema, Burnin
vaginalis Itching& vaginal dysuria
white discharge
(Leucorrhoea)
4 GENITAHERPES | Herpes Genital sores, Still birth, Brain | Cervical cancer.
simplex virus | Fever damage
5 SYPHILIS Trepanema | Initially sores in | Premature birth, | Death
pallidum genitalia & Miscarriage, Still
mouth, birth
Rashes
6 GENITAL WART | Human Warts on Not known Cervical cancer
papilloma genitalia
virus
7 HEPATITIB Hepatitis B Fatigue, Fever, | Low birth weight | Liver cirrhosis, Liver
virus Jaundice, Rash, cancer
Abdominal pain
8 AIDS HIV Fever, Prone to | AIDS affected Dementia, Death
infection,
Inflammation
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IMPORTANT NOTES

e I ndian population is identified as 06Young
, Germany etc. are identified as O6Ageing po

¢ InIndia, Kerala has lowest Birth rate & U.P. highest.

¢ Deficiency of Manganese causes infevtitaynin E is considered as Antisterility Vitamin.

e 11hJuly celebrated as World Population Day.

e Every 1®Bperson in the world is an Indian.

¢ Main objectives of National Population Policy, :2@fukaton stabilization, compulsory

school educatioaduce infant mortality rate, decrease fertility rate, promote delayed marriage,
incentive for sterilization, restrain child marriage etc.

e Kerala declared as the 6 First baby friend
2002.

¢ |pills ointelligent pills are Emergency Contraceptive pills that should be used in emergency
only.Frequent use of it may bring ovarian damage & Menstrual problem.

e Contraceptive Corn: Scientists have produced a genetically modified corn crop which produces
antispan antibodies &suggest that a plant based jelly may be prepared which will prevent
pregnancy gpread ddTDs simultaneously.

IMPORTANT TERMS TO REMEMBER

AMNIOCENTESF®etal test based on chromosomal pattern in amniotic fluid surrounding the developir
embryocan be used for sex determination.

LACTATIONAL AMENORiBsence of menstruation due to disruption of ovulation during the period of
intense lactation following parturition.

INTRA UTERINE DEVICES(IWDwedical device of insertion of artifigel inathe uterus through

vagina for obstructing sperm entry.

STERILISATIOBurgical interventionstmppingregnancy by blocking gamete transport pathway in
male/female.

ASSISTED REPRODUCTIVE TECHNOLOGIEZS{#iEia)technological devicesahdeecouples to

have childremhen fail thég get child due to any reproductive disorder.

ARTIFICIAL INSEMINATI®KNdical technological devices by which semen collected from a healthy
donor is artificially introduced into the vagina or uterus of female.

ETIOLOG%tudy of causes of diseases.

PROPHYLAXIBrevention of diseases.

EPIDEMIOLOGXode of transmission of diseases.

RECANALISATIOAitachment of cut Vasa deferentia with plastic tubes during Vasectomy.
CASTRATIOISurgical removal of Testes.

POPURTION CRASRapid decline in the population.

POPULATION EXPLOSIRApid increase in the population.

AGE COMPOSITIMiative abundance of the organisms of different ages in the population.

INVITRO FERTILISATIOMtificial technique of fusion of garoetside the body in laboratory
condition, in almost similar conditions as that of the body.

INFERTILIT Yhability of a couple to produce children in spite of unprotected sexual cohabitation.
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Chapter 5 : Genetics

Relationship between genes and chrnoeenokdiploid organism and the terms used to describe them

alleles of same gene

"1 §
T ¢
!
. .> different genes
a Y

loci _|

remozygous dominant alleles

hetferozygous alleles

hoemozygous recessive alleles

Know the terms

Terms Meaning Example
Locus Address/ location of a gene in a chromosor| T,A.b,d etc
Allele Allelomorphs= alternative form of agene | T andt OR A and a et

Homozygous | Both alleles of a gene at a locus similar AA or aa

Heterozygous | Both alleles of a gene at a locus dissimilar | Aa or Tt etc

Homozygous | Both alleles of a gene at a locus similar & | AA

Dominant dominant
Homozygous | Both alleles of a gene locus similar & aa
recessive recessive

38



Mendel's first law Law of dominance )characters are controlled by discrete units calletegenes
which occur in pair hieterozygous condition only ondhgeng dominant can expresH.i{Can be
explaing by monohybrid cross)

Mendel's second lafaw of segregation): The two alleles recawdbm each paresgigregate
independently in gamete formation, so that each gamete receives one or the other with equal proba
(Can be explained by mdorathgross)

Mendel's third lawlaw of recombination): Two characters determined by two unlinked genes are
recombined at random in gametic formation, so that they segregate independently of each other,
according to the first law (note that recombieatiis not used to mean crasg&@ngn meiosigLan

be explained by dihybrid cross)

This is what Mendel sagli(nmary) :
1)Dominanalleles overpower recessive alleles. Dominant traits overpower recessive traits.
2)Rule o$egregation (Separatipametes (sex cells) only receive one allele from the original gene.
3)Rule olhdependent assortmefiine trait will not determine the random selection of another.
Incomplete dominan@éhenone allele of a geisaot completely domirardr the ber and the F1
hybrids aretermediate between two parents. The phenotypic and genotypic ratio is same.1:2:1 in
generation. E.g. Snapdragéntiorhinum majus
Co dominancéwo alleles of a geneeayeally expressaeddominariha generaticmgHuman blood
group
(Note :Human blood grasmlso an example for multiple allelisim i,e when a ganma@edtsan
two allelidorns)

Basic outline of Mendels cross
1. Pure breeding parents for a pair of contrasting character (allelic Pagr) is tak
e.g,Tall purbred pea plants (TTh&rt purbred pea plants (tt)

N

. Gamete formation (Meiosis)
3. Hybridization (crossing is done)
N
4. F1 generationthe product of the above cross (are called hybrids)
5. Selfing (allowed to self fertilize / self bneg)

6. Gamete formation (Meiosis)

7. F2 generationthe product of the above selfing

8. Analysis of result (Phenotype and Genotype)
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Linkage

Tendency of genes same chromosome to remain together
Such genes are calldithked genes.

Linked genes prasenly parental types

AN B
o~ = B C ~ =
= = ) = = )
ah o AR linked a A linked
bty @ /B —— — s 0enes b B genes
binz L1/ 2V I8 Bint  binz {TUS “Bin1 binz || [l Bin1
— & +— — || o — — | |
bind4 |€ gl bin3 bin3 [g] |E] bind bin3 |C €| bin4
—_ — —
E Zl |a
— |b
L]
=
5 A
Recornbination 9 £ - . E
Frequency — | @ binz bin1

Between Genes

[ A1 —
bin3 bind |E

(e

Gametes

Figureschematic of Genetic Linkage and Recombination

(A) Two homologous chromosoiles: (paternal) andrange (maternal). Threengs with
separate alleles and linkage " noted (A,a; B,b; C,c;).

(B) Crossing over during meipsis.

(C) Two alleles and their linked genes have switched locations via recombination. Four additio
alleles and their associated (A,a; B,b;) have not switeghedresndieaed linked.

(D) Recombined haploid chromosomes segregate separately during meiosis as gametes bef
fertilization.

(E) Sample recombination frequencies between genes demonstrating higher rates of recombina
for genes further apart.
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Cross

Result oF2 generation

Phenotypic ratio

Genotypic ratio

Monohybrid Tt X Tt 3:1 1:2:1

Dihybrid cross 9:3:3:1 1:2:1:2:4:2:1:2:1
YYRr X YyRr

Incomplete dominance 1:2:1 1:2:1

Rr X Rr

Co Dominance and multiple allelisim

Blood group Possible genotype
A NAOR A

B IBIEOR i

AB IAB

0] i

Crosses of blood group (CO DOMINANCE)

Blood group Possible genotype Possible phenotype
AXA [AIA X IAIA A
[AA X 1A A
A X A A;O
BXB [BIBX PBIB B
[BIBX Bi B
B X Hi B; O
AB X AB [AIBX [AIB AB: A; B
OXO0O i X i O

POSSIBLE BLOOD GROUP OF PROGENY WITH RESPECT TO THE BLOOD GROUP OF PARENT

Parent

Progeny

|
AYX A

AXO

AXB

+ |+ |+ (>
1

BXB

BXO

AB XA

AB X B

ABX O

AB X AB

++|+|+]
+lH |+ |+ |+ ]|+

+ -

Oo0XO

- +

KEY

+= POSSIBLE

-= NOT POSSIBLE
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Sex determination and sex chromosome

Organism Male Female
Human beings XY XX
Birds Y4 ZW
Insects XO XX

Pedigree Analysis
Pedigree is a chart of graphic representatondodfrinheritance of a trait through several generations
in a family
Symbols usedefer NCERT Text Book
Four patterns of inheritance

AUTOSOMAL DOMINANT AUTOSOMAL RECESSIVE

1. Traits are controlled by dominant genes 1. Traits controlleg recessive genes an

2. Both mak and females are equally affecte appeaonly when homozygous

3. traits do not skip generations 2. Both male and femedgially affected

4. e.g. polydactyly, tongue rolling ability etc 3. Traits may skgenerations
4. 3:1ratio between normal and affected
5. Appearance of affected children from

normal parents (heterozygous)

6. All children of affected parents are als

affected.
7. e.g-Albinism, sickle cell anaemia etc

pormal O
O

O
OO0 o m

Autosomal recessive pedigree

Inj

Normal
I Female o_

=<{I 0

Siblings

TAeeea

amodel of pedigree chart

oL 10

0 5
TRty | Sk e

A 'typical' autosomal dominant pedigree x-chromosome linked pedigree
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Now try to answer
1. Is it possible that this pedigree is for an autosomal dominant trait?

ot

2. Can tw individuals that have an autosomal dominant trait have unaffected children?

T

3. Is it possible that this pedigree is for an autosomal dominant trait?

a

4. Is it possible that this pedigree is for an autosomal dominant trait?

n

5. Is it possible that fesligree above is for an autosomal recessive trait?

6. Assuming that the trait is recessive, write the genotype of each individual next to the symbol
A = normal
a = the trait (a genetic disease or abnormality)

iaen

Is it possible that the pedigree abovansafdosomal recessive trait?
Write the genotype of each individual next to the symbol

o

9. Is it possible that the pedigree above is for an autosomal recessive trait?

)

10.s it possible that the pedigree abforeais Xinked recessive trait?

11 Write the getype next to the symbol for each ;jerson in the pedigree

© N

12.s it possible that the pedigree abfwreais Xinked recessive trait?

3

13.Is it possible that the pedigree abforesis Xinked recessive trait?

.ID



14 s it possible that the pedigree abforeais Xinked recessive trait?

15.s it possible that the pedigree atfovarsXinked recessive trait?

16.is it possible that the pedigree adovaisdinked recessive trait?

Clues
Affected Unaffected
Autosomal Dominant | AA aa
Aa
AutosoméaRecessive aa AA
Aa
X-chromosome linked | X X XX
recessive XY X X
XY

TERMINOLOGIES

Allele= A factor or letter that makes up a gene. 2 alleles make up one gene. Alternative forms of a gel
locus a single allele for each locus is inherdemtedgdrom each parent (e.g., at a locus for eye color
the allele might result in blue or brown eyes).

Alleles= "B" and "b" are different alleles.

Autosomak refers to genes that are not found on the sex chroAgssoesl chromosomes are

ones thiaare notXX and XY. éhromosomeot involved in sex determinationdiplbedhuman
genomeonsists of 46 chromosomes, 22 pairs of autosomes, asdxXlLghaombsomiise X and Y
chromosomes).

Carrier= a person who has a defective gene anshanDoormal gene and therefore, is.r{bimal
Centimorgan (cMX unit of measurere€ombinatidrequency. One centimorgan is equal to a 1%
chance that a marker at one gdoetiswill be separated from a marker at a second locus due to
crossing @vin a single generation. In human beings, 1 centimorgan is equivalent, on average, to 1 mill
base pairs

Chromosomes 46 are found in human cells. Genes are carried among chromosomes.

ClonesA group of cells derived from a single ancestor.

Cystic Forosis= Autosomal recessive. Mucous in lungs... Death in the 20s.

Dominance ¥ hi s is one of Johann Gregor Mendel ds p
notices that pure tall plants bred to pure short plants resulted in tall Tgbnesglavdas. dominant
overshortness.

Dominant an allele that overpowers another is dominant.

Down's Syndronre due to an extra chromosome. (21st pair).

Gamete= sperm or egg. Germ Cell. In humans, germ cell contains 23 chromosomes.

GeneticsThe studgf the patterns of inheritance of specific traits

Gene= Every trait is controlled by a gene. A human has 20,000 genes. Genes are controlled by 2 fac
called Aall el eso. Each allele comes from a pa
Genotype= All the genes of a beastie equahibiy e of the beastie. (Genes an organism possesses)
GenomeAll the genetic material irctihemosomes a particular organisiregenerally given as its

total number lohse pairs

Germ CellAn egg or sperm cell. A gamete. In humans, a getiairce28@hromosomes.
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Haploid=A single set ofiromosoméhalf the full set of genetic material), present in the egg and sperm
cells of animals and in the egg and pollen cells of plants. Human beings have 23 chromosomes in
reproductive cells.

Hamophilia= seXinked recessive. Males get it most often.

Heterozygous means alleles of a gene are "different".

HeterozygosityFhe presence of diffeadietesat one or molecionhomologous chromosames

Homozygous alleles of a gene are "the same™

Homologous chromosome&:pair oEhromosome®ntaining the same liggEaresequences, each

derived from one parent

Huntington's Chorea Autosomal Dominant. People die at 40 +... Jerky muscular motions

Hybrid= alleles of a gene are "different"delhgtrozygous.

Independent Assortmefitth i s i s J o h a n'hprinGpleet&tes that Mleles dfeoheégene 2
separate independently from alleles of anothe
ability to roll his or herueng

In vitro:Outside a living organism.

KaryotypePhotomicrograph of an individhatenosomesranged in a standard format showing the
number, size, and shape of each chromosome type;

Linkage:Proximity of two or mgemeson achromosoméhe cleer together tiyenesthe lower the
probability that they will be separatednokiosgnd hence the greater the probability that they will be
inherited together.

Linkage mapA map of the relative positions of gecieticachromosomeetermad on the basis of

how often the loci are inherited together. Distance is naagumelgans (cM)

Locus (pl. loci)The position orceromoson® ageneor other chromosomarkeralso, the DNA at

that position. The uskofiss sometimes tasted to mean regions of DNA tletpeessed

Meiosis= the kind of cell division that produces sperm and egg. Meiosis cuts the number of chromosol
in half. In humans, for instance, the nuclei of body cells contain 46 chromosomes. &uecits meiosis, s
carry only 23 chromosoim@se chromosome from each original homologous pair.

Mendel, Johann GregoiThe father of genetics (said that traits are controlled by 2 factors etc...)
Mutation= Change in the DNA instructiGhange in DNA sequenChange can be beneficial,
detrimental or neuttdifimately results in change in protein. For instance, random genetic mutation gav
rise to the dark phenotype of the peppered moth.

NonDisjunction:When homologous chromosomes fail to segregaye doropgrmeiosis. Down
syndrome, Turner syndrome and Klinefelter syndrome resdisjomictioan

Phenotype= the way an organism looks.( EXTERNAL CHARACTERISTICS)

Recessive= A small, weaker allele is recessive. (CANNOT EXPRESS ITSELF IN HETEROZYGOL
CONDITION)

SegregatiorrOn e of Mendel 6s principles. Mendel said
each parent. Chromosomes segregate during meiosis. These factors (alleles) of a gene separate durir
formation of gametes (sperm andTégg)ensures that each parent contributes 50% of their genetic
information.

Sex chromosomes chromosomes that determine sex (XY and XX)

Somatic Cel Body cell that contains 46 chromosomes in humans.

Tay Sachs Autosomal recessive. Children diekleadgenlarges....

Trait= is a feature of an organism.
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Questions
1 Mark Questions

Q1. Mendel 6s work was rediscovered by three s
Q2. How do we predict the frequency of crossing over between aggn@&glinked
Q3. Why did Mendel select pea plant for his experiment?
Q4.In amonohybrid cross the genofypmlcphenotypic rasol:2:1. What type of Inheritante is
example ofGive one example
Q5. If a human zygote has XX¥somosomes along witha®3 oauosomes. What sex will the
individual be? Name the syndrome
Q6. Which of the following is a dominant & recessive trait in garden pea
Tall stem, constricted pod.
2 Mark Questions
Q7. A mother with bloodAg@r dap h@eBoiBad Ad .f etExP
Q8. The genes for hemophilia are located on sex chromosome of humans. It is normally impossible
hemophilic father to pass the gene to his son. Why?
Q9. Justify the situation that in human beings stwdigidetermined by father and not by mother?
Q10. What is trisomy? Give one example.
3 Marks Questions
Q11. A man with AB blood group marries a woman with AB blood group.
0] Work out all possible genotypes & phenotypes of the progeny.

(i) Discuss the kinddoimination in the Parents & progeny.

Domination in Fath€o dominance
Domination in progeByminance
Q12. Enumerate points to estgimrallelism between chromosomes & genes.

Ansl12. Refer Pg 82 NCERT Book (3)
Q13. What is OPedigree Analysisd ? What are t
Ansl13. Refer Pg87,88 of NCERT Book 3)

5 Marks Questions
Q14 A dihybrid heterozygous rogeltbw seeded garden pea was crossed with a double recessive
plant.

(1 What type of cross is this ?

(i) Work out the genotype & phenotype of the progeny.

(i) What principle of Mendel is illusbypie ?

Ans14. Test Cross 1)
Working out (3)
Principle of segregation (1)

Q15. Describe the nature of inheritance of the ABO blood group in humans. In which ways does
inheritace differ from that of height of the plant in garden pea?
Ans15. Refer Pg 77 NCERT Book (3)

Dominance & multiple allelisere as height shawesminance (2)
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Chapter 6. MOLECULAR BASIS OF INHERITANCE

DNA largest macromolecule ache of helically twisted two, antiparallel
polydeoxyribonucleotide chains held together by hydrogen bonds.
Xray diffraction pattern of DNA by Rosalind Franklin showed DNA a helix.
Components of DNA are (i) deoxyribose sugar, (i) a phosphatgpged @aptaining organic
bases.
DNA contains four different bases called adenine (A), guanine (G) cytosine (C), and thymine (T).
These are grouped into two classes on the basis of their chemical structure: (i) Purines (with a dc
ring structure) afjl Pyrimidines (with a single ring structure)
1953.James Watson and Francis Crick proposed three dimensional structure of DNA
DNA double helix with sugar phosphate back bone on outside and paired bases inside.
Planes of the bases perpendiculaxtaxieli
Each turn has ten base pairs{) 34 A
Diameter of helix 20 A
Two strands of DNA antiparallel.
DNA found both in nucleus and cytoplasm.
Extranuclear DNA found in mitochondria and chloroplasts.
Two chains complementary
Two chains held togetherytdyolgen bond.
Adenind hymine pair has two hydrogen bonds.
Guanin€ytosine pair has three hydrogen bonds.
Upon heating at temperature ab@gxggree two strands uncoil and separate (Denaturation)
On cooling two strands join together (renaturaadingann
DNA is mostly right handed and B form.
Bacterial nucleoid consists of a single circular DNA molecule .

PACKAGING OF DNA HELIX

# DNA of eukaryotes is wrapped around positively charged histone proteins to form nucleosome.

# Nucleosome contaid® Rase pairs of DNA helix.
# Histone octamer =2(H2a+H2b+H3+H4)
# Linker DNA bears H1 protein

# Chromatin fibfesmed by repeated units of nucleosomes.

# Non histone proteins required for packaging.

# Regions of chromatin, loosely packed and dtacadlegrtuchromatin.

# Regions of chromatin, densely packed and stains darkly is called heterochromatin.
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DNA AS THE GENETIC MATERIAL

Transformation experiment or Griffith effect.
A Griffith performed his experiments on Mi¢#plscarcysieumoniae
A Two strains of bacteria aygp& and ®/pe cells.
A Experiments

Living Strairinjected inticeY Micekilled
Living Rtraininjected intmiceY Mice lived
Heat Killed-Srairinjected intmiceY Mice lived

Living Rtraint Heat Killeds®airinjected inmicd’ Mice killed

# Grffith concluded that R type bacteria is transformed into virulent form.
# Transforrtian is the change in the genetic constitution of an organism by picking up genes present
the remains of its relatives.

BIOCHEMICAL CHARACTERISATION OF TRANSFORMING PRINCIPLE
# Proved by Oswarld Avery, Colin Macleod, Maclyn Mc Carty

Heat killed (S)type
Streptococcus
pneumonia bacteria

Cell component
separated
1 1 1 1 1 1
Carbohydrate+ Protein+ RNA+ RNA+RNA ase DNA+ DNAase DNA+
LiveR type live R type LiveR type tliveR type tliveR type LiveR type
e

From this wewclude that DNA is the genetic material.
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Semi cagervative nature of DNA Matlesaeldon and Franklin start.

Grown on'® NH,Cl culture
medium

Both strands of DNA havEN
(N'° N 5)

Shifted to*NH,CI culture
medium

After | Hybrid/ Intermediate type
of DNA (N°N')

A

DNA extracted subjected to
CSCI density gradient
centrifuaations

20 min.

Equal amount of light DNA
| (N**N*) and hybrid DNA
40 min. (N15 N14)

After

8. 3 Replicatioof DNA In Eukaryot&sefinition: Fécess by which DNA preslulaughter DNA molecules

which are exact copies of the original DNA." In eukaryotes, DNA is double stranded. The two strands are
complementary to each other because of their base seguizweservative method of DNA replication
Important points:

(i) Most common method of DNA replication.

(ii) Bkes place in the nucleus where the DNA is present in the chromosomes.

(i) Replication takes place inphas® (synthesis phase) of the interphase nucleus.

(iv) 2oxyribose nucleotides needed fatiéorraf new DNA strands are present in nucleoplasm. At the time of
replication, the two strands of DNA first separate. Each strand theematissas the formation of a new
strand. A new strand is constructed on each old strand, anddertieahdtylble stranded DNA molecules are
formed. In each new DNA moleoélestrand is ol@original) while tb#her is newly formedience, Watson

and Crick described this meth@dragonservative replicatiorfA) An overall process of DNA tieplica
showing replication fork and formation of new strands template and lagging template.
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