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Biological diversity

Chorion

()

. Allantois Membrane
\\\ Yolk Sac

Amniotic Cavity
(containing amniotic fluid)

Allantoic Cavity
(containing
allantoic fluid)

Umbilical Cord

Amnion



Spermatogonium Oogonium //

Primary Primary ’/
spermatocyte oocyte \

AN

* Growth/Maturation *
y/
N\

Meiosis | i

= Secondary . =
' oocyte =

Secondary

spermatocytes )
First polar

e
I Meiosis |1l I body

Spermatids

. \ . ! «
\\ : k \ Ootid - Secobnodd;)olar
1 l l l Differentiation *
\\. \' \ \\ Ovum /

Spermatozoa



Spermatogenesis ’

Spermatogonia (M&Mj{ot_lc
| divisions

Melosis

generates s ¢

tremendous sy smaconece) (§
genetic e g

diversity. |

| |
Spermiogenesis 1

Spermatozoa (sperm)

divisions

Growth; RNA
and yolk Primary
accumulation oocyte (4C)
Y
‘ Meiosis |
Secondary
oocyte (2C)
Meiosis |
@Egg (10)
and polar bodies

Maturation

How many different types of gametes
can be generated by an individual (male or

female) with 23 different chromosomes?
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More than 223 or
8,388,608
different gametes
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CLONING



Can you expect, If the cloned
Q. . animal carries the same characters

of parents or not ..?

Ans.: At the end of the lecture
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Define cloning

The process of
making Identical genomic copies
of an original animal.
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Define clonlng

An individual organism that was grown
from a single body cell of one parent and
that 1s genetically 1dentical to It.



- . . .“
,.' - . L4 -
. N " s h . - I.
- - & < ;
e =
-~ —

Define cloning

e Cloning in biology is the process of producing similar populations of
genetically identical individuals.

-

The term also refers to the production of
multiple copies of a product such as digital media or software.



History of cloning

m 1952 Northern leopard frogs cloned.
m 1953 Structure of DNA discovered.




Brief History of Cloning

¢ 1902 :Walter Sutton proves chromosomes hold genetic information.
¢ 1902 :German scientist Hans Spemann divides a salamander embryo

" : , * What'sin YOUR trough?
¢ 1932 :Spemann proposes a fantastical experiment” f

1 1952:Briggs and King clone tadpoles.

1 1953 :Watson and Crick find the structure of DNA.
111962 :John Gurdon clones frogs from differentiated cells. "mmugpwsjllﬂc}m@gg y
11963 :J.B.S. Haldane coins the term ¢clone.’ : e

)

What'sin YOUR trough?

¢ 1977 :Karl llimensee produce mice with only one parent,
¢ 1984 :Twinning- create genetic copies from embryonic cells.
¢ 1996 :First animal cloned from adult cells is born.
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Does a nucleus from a >
differentiated cell retain the %
know-now to constructan

entire organism ?

Remove the nucleus from an
unfertilized egg and replace it with
one from a differentiated cell.
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SCNT is alaboratory strategy mea

atic cell nuclear transfere for creatl
ple embryo from a body cell and an
ell. It Is used In both therapeutic an
feproductive cloning. The technigus
Dnsists of enucleation of oocyte wit




Animal Cloning

Animal Cloning

cail with complate €0g cell wih
se1 of chromosomes CHOMOSaMmes removed

Egg Cell Donor




The process of Cloning
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Chemical or electrical
'shock' kick starts
development

Nucleus

Duﬂfel?duh (containing chromosomes)



Somatic body cell with desired genes

*.

Nucleus fused with denucleated ege cell

0.0° ¥

Egp cell O

Nucleus removed

REPRODUCTIVE CLONING

THERAPEUTIC CLONING




Cloned Lamb]'ﬁ'

A donor cell is taken from
a sheep's udder. Donor

Nucleus

5
' g ‘ \ These twa cells are fused
| ‘ using an electric shock.

Egg Cel ,+
@ The nucleus ofthe @
>

egy cell is remaoved.
AN ega cellis taken ,/Thefusedcell

from an adult

hegins dividing
female sheep. normally.
| Embryo
J The embryo The emhbryois placed
develops normally inthe uterus of a foster

into & kamb—Dolly mother.



Making a Pharm Animal
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Fused cell develops into
embryo which 1s placed
i uterus of foster mother

Fenale  Body cel
taken from

Sheep A

Wit

DMA from Sheep A
fused with egg cell
from Sheep B

Lamb is clone
of Sheep A

Eqg cell
taken from
Sheeap B




Cloning by Nuclear Transfer
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Donor cells are grown ~ Donor cell nucleus
in tissue culture is transferred to

recipient egg

Cloned embryo is
transferred to
i surrogate mother
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| Tissue tu is taken
from donor cow

Pregnancy is monitored
by ultrasound







WORLDWIDE CLONING RESEARCH

LEGISLATION
lllegal lllegal lllegal
[llegal Legal OK
[llegal Legal Legal
lllegal Legal Sterility only
lllegal Legal Private company only
lllegal Legal Therapeutic
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معجزة نبوية في حديث الجنين في الليلة 42 - انظر إلى ليلة نفخ الروح في الجنين.mp4

Why Clone?




Why Clone

 For medical purposes: Lab animals — Stem cell
researches (November 2001) — Genetically engineered
animals

» Reviving endangered or extinct species
» Reproducing a Pet
 Cloning animals

* Cloning humans



Types of Cloning

» Therapeutic: Stem cell researches - Cloned animals for
specific hormone production.

» Reproductive cloning: SCNT with success rate of
1:277 (Dolly, 277 trials).

» DNA cloning: Molecular cloning, Recombinant DNA
technology. Aims to gene cloning- Lab animals to
overcome individual variations — Genetically engineered
animals for high meat and milk production.



Molecular
Cloning

breaking apart a strand of DNA
Inserting the newly formed pieces of DNA into cells

selecting out the cells that were successfully
transfected with the new DNA

A’ Cloning Strateqy
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geltyimages
Science & Society Picture lerary/




Clonaid

(Bahamas, 1997)
Service = 200,000%

*RMX2010

Embryonic Cell Fusion System
by Korean company: BioFusion Tech Inc.



In a study, the Artificial egg and sperm

researchers
identified a single
gene known as Scientists create artificial
SOX17, which is human eggs and sperm
directly responsible ' P
for ordering human
stem cells to
become the cells
that will turn into
sperm and eggs.




CONS

. Public perception

. Use complicated technology

. Decline in genetic diversity.

. Low survival rate

. Overweighing of calves at birth

. Poor development of heart,
lung and immune system

. Mental and emotional

1. Cure human diseases
using animal organs

2. Produce animals with

desirable traits.

3. Create animals that are
disease resistant

4. Efficiency of the livestock problems.
production . Genetic disorders.
5. More consistent food . Expensive.
products . Cloned products cannot be

marketed

11. Religious and moral reasons.
B 7. 12.Physical problems, birth
@ defects.

13. Taking nature into our own
hands

6. Save endangered species

7. Provide children for sterile
parents

8. An opportunity to clone a
person who has died



Cloning of transgenic animal

®m Cloning of a cow
containing mad
cow disease
resistant gene

B In Shangdong,
China
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Frequency of occurence "

333 3 33 3% 3
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Frequency of Health Problems and Premature Death
in Clones vs. Conventional Animals

OCow Clones T omvenisonal animalks
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Dolly - the first mammal

cloned using mature cell
B Dolly the LLamb in
1996

B Method: Nuclear
transfer

B Organization:
Roslin Institute at
UK

Photo from Ming Pao 18" August 2002



The strategy that made Dolly
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How to generate Dolly?

Step 1.

Udder cells were
taken from a donor
sheep.

Photo from www.bootstrike.com, www.nature.com



Step 2.

Unfertilized egg
cell was taken
from another
sheep. The
nucleus was
removed, leaving
an empty egg.

=
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Photo from www.pbs.org. www.nature.com, www.sciam.com
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How ’ro gener'a’re [)olly7

Step 3.

The egg cell
without nucleus was
fused with the
donor cell using a
pulse of electricity.
A second pulse
started the cell
division.

Photo from www.advancedcell.com. www.nature.com
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How ‘ro generaTe Dol Iy

Step 4.

After 6 days, the
resulting embryo
was implanted into
another sheep
(surrogate mother).

Photo from www.pbs.org, www.nature.com



Step 5.

After gestation,
the surrogate
mother gave birth
to Dolly which
was Identical to
the udder cell
donor.

Photo from www.pbs.org



> Creating Dolly (After Dolly Parton)
(5-7-1996) to (14-2-2003), (Roslin Inst. England)
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Cell collected from a sheep’s udder.
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Nucleus 1s removed from unfertilized egg
of second sheep (No. 277).



ted into egg with no

IS INSET

Udder cell

nucleus (277 eggs).



la

Insertion Is successful.
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Stage 5

Electrical charge is supplied.



Stage 6

Cells begin to divide (29 cells).



3 Stages 8 &7

E;;,,;I_l r

7.

Embryoia placead

into a third ahaap,
the surrogate mother.

8.
Dolly is born.
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http://www.clonaid.com



Sir Lancelot = 1550008

* Back from the dead: Couple who paid $155,000 to
CLONE their dog after his sudden death

- \(.
A "T -8 :




January 29, 2009

Florida couple clones
beloved dog for $155,000

A couple paid a California firm
$155,000 to clone their beloved
dog, who died from cancer a year
ago. The clone, a 10-week-old
puppy, was hand-delivered to them
earlier this week by Lou Hawthorne,
chairman of BioArts International, a
biotechnology company.

Edgar and Nina Otto said they began
thinking about cloning Sir Lancelot about
five years ago



B With £67,000

27 December 2015

© Credit: @WeLovedDylan #PuppyLove

 Laura Jacques and Richard Remede from Yorkshire lost dog Dylan
In June

 They wanted to clone Dylan so they could have a pet exactly like
him

« South Korean firm has carried out a cloning procedure using
Dylan's DNA

 The cloned dog, called Chance, was born yesterday, at the cloning
clinic
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A QUESTION

Can you expect, If the
cloned animal carries the
same characters of parents
or not ..?7



Yes
(Genes which are transmitted
through the mitochondrial DNA
are inherited exclusively from
the mother, so the clone can
carry some traits from his eqgq
donner

Mitochondrial DNA









