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Introduction

There once was a young girl named Zathura who lived in a 
very small town in the future. She decided to visit a new and 
special zoo with her mum who was a genetic engineer.

Upon arriving, Zathura noticed that this zoo wasn't a typical 
zoo, since it was called: The Cloning Zoo. Everyone around 
her was really excited and chattering in hushed tones, waiting 
to get in. All of a sudden, a short little man walked out in a 
black suit with a big pair of golden scissors and strutted over 
to the metal gate with a blue bow and cut it. Everyone in the 
crowd cheered as the gate doors slowly creaked open to  
reveal the inside of The Cloning Zoo.

The Cloning Zoo
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As soon as Zathura and her mum entered, they were greeted 
by a friendly guide who offered to take them around the zoo 
and show them the cloning laboratory and animals.

When they were walking toward the cloning laboratory, they 
passed by many animals of the same species, but they did not 
look the same. This intrigued Zathura greatly since she 
thought that all clones had to look the same.

A clone is an individual with genetically identical cells 
produced from a single cell parent cell. This means that the 
genes are identical, not their appearances, just like identical 
twins (naturally occurring clones) have the same genes, but 
look different to each other. The environment plays an 
important role as to determine how an organism turns out, 
causing clones to not always look identical.
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Animals can be cloned at the embryo stage by breaking up 
the embryo into more than one group of cells. The method 
that is used at The Cloning Zoo is called stomatic-cell 
nuclear transfer (SCNT). 

"What is a somatic cell?" asked Zathura. The guide answered 
in a clear tone, "A somatic cell is a normal body cell with a 
diploid nucleus, but we'll get more into definitions soon".

In what seemed almost no time, Zathura and her mum 
arrived at the cloning laboratory station. When they entered 
the clean building, they immediately noticed many scientists 
in white lab coats calmly walking from room to room.



They were soon guided into a big, dark room with a movie 
screen that covered a whole wall. As soon as they sat down 
on the red, large and comfy chairs in front the screen, it 
turned on. SOMATIC CELL NUCLEAR TRANSFER.

Implanted (transferred) into surrogate 
mother

A somatic cell is any cell in the body 
other than sperm and egg. Every somatic 
c e l l h a s t w o c o m p l e t e s e t s o f 
chromosomes.

The nucleus is a compartment that 
holds the cell's DNA. The DNA is divided 
into packages called chromosomes, and 
it contains all the information needed 
to form an organism. It 's small 
differences in our DNA that make each 
of us unique.

Transferred the nucleus from the 
somatic cell to the egg cell. After a 
couple of chemical tweaks, the egg cell, 
with its new nucleus, was behaving just 
like a freshly fertilized egg. It 
developed into an embryo, which was 
implanted into a surrogate mother and 
carried to term

Somatic cell

Nuclear

Transfer



Stage 1:

Adult cells taken from udder of a 
brown cow and grown in laboratory 
using a medium containing a low 
concentration of nutrients. This made 
genes in cells inactive so that the 
pattern of differentiation was lost.



Stage 2: Stage 3:

Unfertilised egg taken from ovaries of  
black & white cow. Nuclei removed from 
these eggs. One of  the cultures cells 
from the brown cow was placed next to 
each cell inside the zona pellucida 
around the egg. A small electric pulse 
was used to cause the two cells together. 
About 10% of  fused cells developed like 
a zygote into an embryo.

Embryos were then injected when about 
seven days old into uteri of  other brown 
cows that will act as the surrogate 
mothers. Done in the same way as IVF. 
When this process was done for the 
production of  Dolly the sheep, Only 1 
o f  t h e 2 9 e m b r yo s i m p l a n t e d 
successfully and developed through a 
normal gestation.



Differences 
between SCNT 
and natural 

production of an 
embryo:

Natural fertilization and SCNT both make an embryo.

In fertilization, sperm and egg have one set of chromosomes 
each. When they join they grow into an embryo with two sets 
(one from the sperm and one from the ova).

In SCNT, the ova's single set of chromosomes is removed and 
is replaced by the nucleus of the somatic cell that already 
contains two complete sets if chromosomes. This results in 
the embryo having both sets of chromosomes from the 
somatic cell.

Fertilization

SCNT



E t h i c a l 
Concerns

GENETIC MATERIAL ERRORS
Lifespan shortened due to aged DNA
Health problems multiplied
Small percentage of DNA functions normally

CLONING TECHNIQUES INEFFICIENT AND 
DIFFICULT
Knowledge and techniques are in the early research
Expensive
Less than 90% of attempts get viable offspring



PLAYING GOD
Interfering with the natural order of life
"Robbing" future individual of the right of a unique 
identity
Immoral not to use embryos that would otherwise be 
destroyed to develop potential cures for disease affecting 
millions of people



Zathura and her mum exited the laboratory overjoyed 
with having so much knowledge in their hands. Now, they 
could roam around the zoo freely and truly appreciate 
each animal that they were looking at. They understood, 
that this zoo wasn't for entertainment purposes, but 
rather it was for science and to educate the people in this 
town. Zathura was thrilled about how far biology had 
progressed, as most of I the ethical issues the Dr. 
presented her with were no longer a problem due to her 
living in the future.

The end


