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FOREWORD
The issues surrounding genetic modiﬁcation – also known as G.M. – and
cloning are increasingly in the public awareness. Questions as to whether
genetically modiﬁed food will aﬀect our long term health or whether some
resistant bacteria could escape from a laboratory into the environment with
devastating results are not unrealistic concerns, but the issues raised by cloning
go deeper in that they have both moral and spiritual dimensions.
Christians will want to consider not only the usefulness and ethics of these
technologies, but more importantly whether or not they are God honouring.
It is not expected that all readers will understand the full scientiﬁc
explanations given. We believe the pamphlet is still useful to readers if
these passages are ‘skipped’.
CVE Committee 2007

A WORD FOR YOUNG PEOPLE
Some images in this booklet; DNA, cell structure, the embryo, chromosomes
and mitosis are all presented as static 2D images. It is important to realise that
in real life they are all three dimensional dynamic structures. Figure seven is a
photo of a simple 3D model of DNA.

CREDITS
Figure 2, Roslin Institute; Figure 7, Michael Ströck GNU Free Documentation
License; Figure 5, Kew Gardens, Figures 4 and 10 Wikipedia, GNU Free
Documentation License; Figures 7, 22 and 28, CyberEd, Inc., a PLATO
Learning company; Figure 13, NASA; Figure 8, National Portrait Gallery,
London.

Page 2

INTRODUCTION

Cloning patients
own cells may cure
Parkinson’s

These are a selection of headlines from the “Daily
Telegraph” which all appeared in one week. During those
six days eight items appeared on the subject of cloning or A wary public says no to
GM crops
genetic modiﬁcation. Included were a major front page
news item, a cartoon and a letter to the editor. In total
Scientists press
UN for
this amounted to 270 column centimetres (108 inches).
worldwide ban on
cloning
babies
Though the amount of space devoted to these subjects
varies from week to week, this is by no means unusual.
Ralph, the cl
oned rat
Photographs, scientiﬁc articles, editorial comment and
items on the business pages are often found ((Figure
Figure 11).
).
Anyone who pays any attention to newsmedia and documentaries will also ﬁnd
extensive coverage of these subjects.
Genetic modiﬁcation and Cloning are clearly issues very much in the public
eye at the present time and are the subjects of considerable controversy both
nationally and internationally. Some are concerned about the long-term safety,
the environmental eﬀects and the ethics or morality of what is being done.
Others make great claims and predictions for these scientiﬁc techniques, hailing
them as the way to feed the world’s hungry people, the cure for many dreadful
diseases, or the answer to the distress of couples unable to have children.
This booklet cannot answer every question about these subjects or even give
deﬁnite guidance on all the issues that they raise. The subject matter is very
complicated and there will be some grey
areas where it is impossible to give a clear
“yes” or “no” answer. We will try to explain
what the terms mean, give a guide to the
low pregnancy rates and a
By Roger Highfield
basic science, and set out some Biblical
condition called large offspring
Science Editor
______________________
syndrome, linked to the disruption of the way genes are used
principles. Christians will wish to base what
STEAK and milk produced
rather than changes in genes
from cloned animals are suitthemselves.
able to eat the US goverment
they believe and do on the infallible and
unchanging Word of God.

Cloned animals
safe for meat,
say US officials

Figure 1: A newspaper headline
(Daily Telegraph 29/12/06).
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DEFINITIONS
It is necessary to try to understand what the terms mean before we go any
further. Though the subjects of genetic modiﬁcation and cloning are often
bundled together, they are really very diﬀerent processes.
Genetic Modiﬁcation is the artiﬁcial alteration of the genetic code of an
organism to produce changes which either could not be produced as rapidly,
or could not be produced at all, by normal breeding techniques.
Breeding can produce wide variations within a species, as, for example, the hugely
varying breeds of dog from poodle to great dane which all have a common
ancestor. It cannot insert new genetic material which was not there to begin
with. Genetic modiﬁcation involves the insertion of new genetic material into
an organism, which will have been taken from a related or
even from an unrelated form of life. It can also involve the
deletion or removal of existing genetic material. Examples
are the insertion of genes for herbicide resistance into maize,
genes for human insulin production for the treatment of
diabetes into bacteria, and possibly in the future the alteration
Figure 2:
of genes to treat severe inherited diseases such as muscular
dystrophy or cystic ﬁbrosis.
Dolly the sheep.
Cloning is the production of an organism (a living thing), plant, animal or
human, which is an exact genetic replica of another.
In general terms this involves taking a single cell from an organism, which, like
all the cells except for the eggs (ova) and sperm, carries the full genetic code for
that organism, and persuading it to divide and develop into a new organism.
This new organism will be genetically identical to its parent, which is its only
parent. The well known example of this is Dolly the sheep (Figure 2, also see
page 28) which was developed from one of her mother’s udder cells. This is very
diﬀerent from the situation of identical twins, where the egg and sperm from
the mother and father come together in the normal way. The resulting embryo
splits for reasons which are not well understood and two genetically identical
oﬀspring are formed, both having a mixture of genes from both their parents yet
being identical to neither parent.

Page 4

THE HISTORY

PART ONE
AND

SCIENCE OF GENETICS

THE BASIS OF GENETICS
To have some understanding of cloning and genetic modiﬁcation we need to
know something about genetics; how life works at the molecular level within
the cell. This is an extremely complex subject, so a degree of simpliﬁcation is
inevitable.
The Bible is not a scientiﬁc textbook, and though it is absolutely (and
scientiﬁcally) accurate throughout, we should not expect it to contain detailed
scientiﬁc information. Nevertheless, the ﬁrst chapter of the Bible gives us the
basis of genetics when it tells us that at God’s command “the earth brought
forth grass, and herb yielding seed after his kind, and the tree yielding fruit,
whose seed was in itself, after his kind” (Genesis 1 v 12). (Figure 3).
In other words, plants produce seed, which, when it germinates and grows
produces new plants of the same variety as that from which the seed came.
Similarly, the seeds or pips within fruit can be grown to produce more fruiting
plants or trees of the same variety as that from which the fruit originally came.
So grass seed grows to produce grass, and if you grow an apple pip it will produce
an apple tree. In the same way, though more complex, the oﬀspring of a dog is a
dog, and the oﬀspring of man can only
be human.
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Above and beyond these very basic
facts, it can be clearly observed that
characteristics such as ﬂower colour
or fruit size, shape and ﬂavour may
be passed on in seeds (though it is
not always entirely straightforward).
Children often bear a close resemblance
to their parents in features like eye and
hair colour, facial appearance, height or
even personality.

Figure 3: Fruit whose seed is
within itself.

A BRIEF HISTORY OF GENETICS
People have always wondered how characteristics are passed on to the next
generation. There have been many theories in the past which to us in the
twenty-ﬁrst century would seem very strange. The ﬁrst person to investigate
inheritance scientiﬁcally was a monk called Gregor Mendel (Figure 4) who lived
in what is now the Czech Republic. He observed that certain characteristics (or
traits) of peas, such as the colour of their ﬂower, height or whether they were
wrinkled or smooth, and the outcome of crossing the two types, were always
passed on to the next generation in an entirely predictable way. It also seemed
that the “instruction” to produce a wrinkled pea, for example, could be carried in
a round pea without revealing itself. He suggested that a “particle” was carried
by both the pollen from one plant and the egg (ovum) which it fertilised on
the other plant. These “particles” transmitted the instructions for the pea to be
round or wrinkled. While both sets of instructions could be present in the same
pea, one could hide the other. Mendel’s “particles” are what we now call “genes”.
Some genes can always be seen and are called dominant; others may be hidden
by the presence of the dominant gene and are called recessive (Figure 5).

CHROMOSOMES
The study of the tissues of living organisms with ever more powerful microscopes
revealed that they are composed of cells, each one enclosed in an envelope or
membrane, and so tiny that many thousands would ﬁt onto the head of a pin.
Higher magniﬁcation shows structures within each cell, in particular a central
body called the nucleus (see Figure 13, on page 14). Within the nucleus there are
threadlike objects called chromosomes. Each human cell has 46 chromosomes
(23 pairs) (Figure 6). Twenty two pairs are common to both men and
women; the ﬁnal pair, known as the “X” and “Y” chromosomes
because of their shape, being diﬀerent between the sexes. Men
have an X and a Y, women two X chromosomes. Diﬀerent
plants and animals may have a greater or smaller number
of chromosomes than humans. Complicated experiments
were able to demonstrate that the genes are situated on the
chromosomes and appear to be arranged in long lines.
Figure 4: Gregor
Mendel.
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Before Mendel: ‘traits’
were thought to blend
when passing down.

If ‘blending’ occurred,
all future offspring
would be green.

He showed that traits do not blend to give
offspring that are midway between their parents,
e.g. crossing a tall pea with a short one did not
give medium sized plants.

Mendel was the first
to discover that traits
were passed on intact.

Mendel showed that
2nd generation crosses
could give back blue
and yellow offspring.

Mendel also discovered that he could distinguish
between some traits that were ‘dominant’ and
‘recessive’. He showed that crossing a tall pea plant
with a short one could give tall offspring.

+

=

When he crossed the offspring with each other he
got back some short offspring, not in a 50:50 ratio
but a ratio of 75 tall:25 short. Mendel was the first to
show that traits could be mathematically explained
like this. Today, we call the units of heredity ‘genes’
and we use the words dominant and recessive to
describe them.

Figure 5: A diagrammatic summary of Mendel's discoveries.

The 23rd pair in a
woman are made up of
two ‘x’ chromosomes.

The 23rd pair in a
man are made up of
one ‘x’ and one ‘y’
chromosome.

Figure 6: Human chromosomes consist of 23 pairs.
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2 nanometres wide

1 turn = 10 base pairs = 3.4 nanometres

equal 1 millimetre

1 million nanometres

DEOXY
DEOXYR
DEOXYRIBOSE NUCLEIC ACID
We n
no
now come to what has been called the
“chemistry
of life”. What are these genes
“ch
he
and how do they transmit information
an
from
generation to generation?
f
Chromosomes
consist of a chemical
C
substance called deoxyribose nucleic
su
DNA (Figure 7). This is in the form
acid – D
of a long
lon
ng strand made of a sugar-phosphate
“backbone” wi
with
ith any one of four chemical units
called bases
basse joined onto it at intervals in any
orderr (this
could be likened to beads on a
(
string).
stri
in DNA exists as a double strand
with
wit the bases linking the two strands.
w
Th
Thee overall structure of the DNA
molecule
is rather like a spiral staircase.
moleec
The four
ffo bases on the DNA molecule act
ass a cch
chemical code, the meaning of which
depends
on the order in which they
d peen
de
appear.
Each group of three pairs of
ap
pp
bases
baas (‘codons’) codes for one of twenty
amino
am
min acids, which are the building
blocks
blockks of the proteins that make up the
structure
structu
ur and function of living things. By
an amazingly
amazinggly complex process within each cell,
amino aci
acids
id are assembled in the order coded
by the D
DNA to form the necessary proteins.
Each
Eacch gene is a unique sequence of about
80 codons
and comprises a unique code
c
that
th
ha is responsible for an individual
characteristic.
cch
Figure 7: Structure of
DNA.
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WATSON, CRICK, WILKINS and
FRANKLIN
Much of this information about DNA was
discovered in the early 1950s by two scientists
at Cambridge University, James Watson and
Francis Crick (see front cover). Along with
a third, Maurice Wilkins, in 1962 they were
awarded the Nobel Prize for Physiology and
Medicine for their work, and Watson’s well
known book, “The Double Helix”, published in
1968, gives an account of their discoveries. Very
sadly, despite being confronted with this microscopic Figure 8:Rosalind Franklin
with microscope, 1955.
wonder of Creation, Crick and Watson were both
outspoken atheists, extraordinarily using their discovery
to attack the idea of a Creator God. Often forgotten and unacknowledged is
the contribution of Rosalind Franklin (Figure 8), whose X-ray photographs of
DNA molecules probably provided the clue needed by the other researchers.
She died in 1958, so could not have shared the Nobel Prize.

SOME FACTS AND FIGURES
Humans produce over 100,000 different
proteins, the manufacture of which is
controlled by around 35,000 genes, each
gene containing the information to produce
at least one functional product.

The DNA in the nucleus of every cell
contains over three billion amino acid
codes, that is, groups of three bases,
properly known as codons.

It has been stated that, “There is enough
information capacity in a single human cell
to store the Encyclopaedia Britannica, all 30
volumes of it, three or four times over”.

If the DNA in each cell nucleus could be
laid out in a straight line, it would be 6 feet
(almost two metres) long; in fact it is highly
coiled.

DNA enlarged to the thickness of a human
hair would be about 60 miles long!

The length of DNA in a chromosome may
be as much as 10,000 times as long as the
chromosome itself!
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THE WORKING OF GENES AND CHROMOSOMES
For growth and repair and renewal of
tissues cells have to divide, forming new
cells identical to the old ones, and with
identical DNA in their nuclei. The two
strands of the double-stranded DNA
molecule separate and the resulting
single strands each form a new second
strand (Figure 9) so that they become
double-stranded again. In this way each
chromosome is duplicated and the cell
divides into two, each of the new cells
having a complete and identical set of
chromosomes. This process is called
mitosis (Figure 10).

REPRODUCTION

Figure 9:
DNA replication.

Reproduction to form a new
organism, be it plant, animal
or human, involves a
diﬀerent
process.
We have seen that
all cells carry a
complete copy of
that organism’s DNA.
The exceptions to this
are the sex cells,
the egg (or ovum)
and the sperm (in
plants the pollen).
These only carry
a half complement
of DNA, in humans
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Figure 10: Mitosis (or cell division).
23 single chromosomes, one half of each of the 23 pairs. During the process
of formation of the sperm and the ova (called meiosis) a random shuﬄing of
the genes takes place so that no two sperm or ova are alike, giving rise to the
enormous and detailed variation in the appearance and other characteristics of
the oﬀspring. Many billion diﬀerent combinations are possible for both egg and
sperm, meaning that when one of each combine to produce a new organism it is
highly unlikely that any two members of the same species will have exactly the
same genetic makeup, unless, of course, they are identical twins.
During the reproductive process a male and a female sex cell, a sperm and an
ovum, or gametes as they are called, combine to produce a new cell. In humans
this contains 46 chromosomes, 23 from each gamete, the complete genetic
complement of a new person.
The very simple example of the determination of the sex of the oﬀspring shows
how genes and chromosomes may combine to give diﬀerent results in diﬀerent
individuals. A sperm may carry an X or a Y chromosome, and there will be roughly
equal numbers of each. An ovum will always carry an X chromosome. So it can
be seen that when the two combine there is a roughly equal probability of a male
(having an X and a Y chromosome) or a female (having two X chromosomes)
being conceived. Countless diﬀerent genetic combinations aﬀecting all aspects
of the individual give rise to the ﬁnal, unique result.
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This is what happens at conception. By a
process
proc of repeated cell division or mitosis,
the
th original single cell becomes two,
aand after further division becomes
four cells, then eight, sixteen, etc.
(Figure 11). The cells diﬀerentiate to
form the many and varied tissues and
organs of the body, by processes that
aare very little understood, and in due
course
a complete and functioning body
co
is fo
formed. In humans, approximately nine
Figure 11:
months after conception, a new and unique
baby
born. In the case of identical twins, the
b
b is b
An eight celled embryo.
embryo (the term used for the baby at a very early stage of
development) splits into halves when it only consists of a
few cells, to produce genetically identical babies which develop independently.
It should be noted that the above, involving reproduction by the combination of
male and female gametes, is called sexual reproduction. Some organisms,
especially bacteria, algae, fungi, and some simpler invertebrates (creatures
without a backbone) do not have diﬀerent sexes, and reproduce by a diﬀerent
mechanism, asexual reproduction. This is really natural cloning, as the “oﬀspring”
are genetically identical to the (only) “parent”.

THE CHRISTIAN RESPONSE
What should be the Christian response to all this amazing complexity on a
microscopic scale?
•

“In the beginning God created…” (Genesis 1 v 1) How could all this
possibly have come about by chance?

•

We should say with David, “I am fearfully and wonderfully made”
(Psalm 139 v 14).

•

Paul tells us in his Epistle to the Romans that suﬃcient is revealed
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of God’s existence, greatness and glory in the wonders of Creation
to leave man condemned for his godlessness and sinfulness.
“For the invisible things of him from the creation of the world are clearly
seen, being understood by the things that are made, even His eternal
power and Godhead; so that they are without excuse” (Romans 1 v 20).
When Adam fell as recorded in Genesis chapter three, sin and suﬀering, disease
and death came into the world. Creation was perfect, and everything in every
living thing was perfect and functioned perfectly. But after the fall of man faults
began to creep in as changes took place in the DNA. One “letter” in the genetic
code may have been copied incorrectly here and one there as cells divided. These
abnormalities, some minor and unimportant, some more serious, also occurred
in the gametes and were passed on to subsequent generations, leading to a
gradual accumulation of malfunction and disease. These changes in the DNA
are known as mutations.
Man’s life span steadily fell from close to 1000 years just after the Creation to an
average of well under 100 years today, though an occasional person does live well
past 100 years (Figure 12). The origins of some diseases
are very complex and not clearly understood, and
nd
of course external or environmental factors
such as diet and living conditions play a big
part. It is, however, believed that genes play
a major role in determining life span, as
they do in many diseases. The inheritance
of some, such as colour blindness or sickle
cell disease (a blood disorder largely found
in people of African origin) are simple
and well understood and only involve
an abnormality in a single gene. Other
conditions such as heart disease and diabetes
are at least partly inherited, but the inheritancee is
2 JJeanne
eanne Calment
very complex and appears to involve many diﬀerent Figure 12:
in 1994 as she entered into
genes.
her 120th year.
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Some explanation of stem cells is needed as a lot is written and spoken about
these. “Stem cell research” is often associated with cloning. When an egg and
sperm combine a single cell is formed which contains all the genetic information
to make a new adult. When this occurs in humans most Christian people believe
this to be the start of a new life, a new person. These cells in the very early
embryo are “embryonic stem cells”; they have the potential to diﬀerentiate into
all the many types of cell (200 or more) that make up the body.
Stem cells are also found in the adult body, in bone marrow, fatty tissue and
other places, though they can be diﬃcult to ﬁnd and extract.

TO SUM UP
With this information, we hope it is now clearer what is happening with the two
processes we are considering.
Genetic Modiﬁcation is the alteration of an organism’s genetic code, either
by inserting new material, or changing or deleting existing material. This can
either be done so that the changes aﬀect the modiﬁed organism only, or in a
way that changes the gametes also and is passed on to subsequent generations.
The changes may aﬀect appearance, or may be less obvious, altering chemical
processes within the organism.
Cloning is the production of a new organism that is genetically identical to
its only parent (which could be male or female) and does not result from the
combination and shuﬄing of genes from a male and a female as normally
occurs.

nucleus

Figure 13: A photomicrograph of an animal cell showing the location of the
nucleus that contains the DNA.
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PART TWO

SCRIPTURAL

AND

MORAL CONSIDERATIONS

POSSIBLE REASONS FOR GENETIC MODIFICATION AND CLONING

Why is it that scientists and others wish to genetically modify bacteria, plants,
animals and even humans? Why do they want to clone animals and people?
What beneﬁt do they hope these techniques may bring, either for themselves or
for mankind in general?
As with most human activities there are many possible reasons and diﬀerent
people will have diﬀerent motives. Some are driven by curiosity; a wish to see
what happens if they insert a new gene into a plant or an animal. Some may
want to produce a clone of an animal or a human just to see if it can be done.
Others want to increase knowledge, to learn more about the genetic code and
how it works.
There is nothing wrong with trying to increase our knowledge and
understanding of God’s creation, as long as everything that is done is within
a proper, that is a Biblical, moral framework.
Some scientists and researchers may be motivated by a desire for personal glory,
to appear in media headlines as the ﬁrst to achieve some scientiﬁc breakthrough
or the ﬁrst to clone some previously uncloned species. There are strong incentives
to get papers published in respected scientiﬁc journals, so getting recognition in
the scientiﬁc world, especially as this may help to raise funds for more research.
Some may be hoping to make money, either for themselves or for a business
which they work for. It is not wrong to be ambitious for the right motives and to
want to be successful in what we do, but we should not seek personal glory.
Whatever we do we should try to do it to the best of our abilities, “…heartily,
as to the Lord” (Colossians 3 v 23), and especially to “do all for the glory of
God” (1 Corinthians 10 v 31).
It is, though, only fair to recognise that some who are working in this ﬁeld
are motivated by a genuine desire that their discoveries will beneﬁt mankind,
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whether by increasing crop yields to feed the hungry or by ﬁnding means to cure
some very unpleasant diseases.
It has to be noted that most scientists are not Christians. Their outlook begins
and ends with this world and this life. Because of this those things they do or try
to achieve may be consciously or unconsciously inﬂuenced by a desire to prolong
as far as possible the only life that they know of, with some talking of being able
to extend life, by modifying certain genes, for hundreds of years. There may also
be a fear of the unknown after death, and a wish to avoid having to face anything
that might be there for as long as possible.
The Christian believes it is right to relieve suﬀering in this life, and to treat
human life as sacred, but also knows that, “here we have no continuing city,
but we seek one to come” (Hebrews 13 v 14).

THE BIBLICAL POSITION
The Basic Biblical Rule
Some suggested reasons for genetic modiﬁcation and cloning (see pages 20, 21,
26 & 27) are clearly wrong, others are simply foolish. Some, on the surface, seem
very good and beneﬁcial to mankind. If genetic modiﬁcation and cloning are
wrong in and of themselves, then no matter how beneﬁcial the results are, these
techniques cannot be legitimately used. If genetic modiﬁcation and cloning are
not wrong, then we have to try to work out some guidelines as to which uses
of them may be acceptable. Christians will look to the Bible for their answers,
though these may not be absolutely clear cut in every case.
One thing is very clear; it is never right to do something that is wrong, even if
the end result is good or beneﬁcial. The Apostle Paul writes of those who were
falsely accusing the apostles of saying, “Let us do evil, that good may come”,
that, “their damnation is just” (Romans 3 v 8).
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APPLICATION TO GENETICS
It should come as no surprise to us that the Bible does not mention genetic
modiﬁcation or cloning. In the Bible we are given all we need by way of principles
and guidance. We then have to apply these prayerfully to circumstances and
activities that present themselves to us, to try to determine with the help of
the Holy Spirit what is right and what is wrong. Like the Bereans, we need to
search the Scriptures, to see “whether those things were so” (Acts 17 v 11). We
should not expect to be able to give a clear cut answer to every detailed case that
may be raised; it is possible in some cases for Christian people to reach opposite
conclusions.
Genesis chapter one tells us how God created everything, including all living
things, plants, animals and man, in six literal days, and then declared that
everything He had made was “very good” (Genesis 1 v 31). This means that
the original creation was perfect in every respect, it could not have been made
better. Then we read in Genesis chapter three how Adam and Eve disobeyed
God and, as the result of their sin, disease, suﬀering and death entered into the
world. “For we know that the whole creation groaneth and travaileth in pain
together until now” (Romans 8 v 22).
So we are living in a world that is marred or spoiled by sin. All the diseases that
aﬄict man, including genetic or inherited disease, all the diseases that aﬀect
animals and plants and which may lead to food shortages or economic hardship,
and all droughts, earthquakes and other natural disasters are consequences of
sin. Also, as a result of God’s curse on the ground, it grows thorns, thistles and
weeds (Genesis 3 v 18).
The universe and everything in it was created for the glory of God (Psalm 19 v 1)
and for man to live in. It did not come into being by random processes, with
man as a chance by-product on an insigniﬁcant planet, as evolutionists try to
make us believe. Man is the pinnacle of creation, being uniquely created “in
the image of God” (Genesis 1 v 27). Man was created with a never-dying soul
(Genesis 2 v 7), which no other creature has.
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So in considering these issues, we must remember that man is very diﬀerent
from the rest of creation and has to be treated diﬀerently. What may be right
and acceptable if done to plants or animals, may be very wrong if done to
humans.
The earth (Figure 14) was created for man, and man was given dominion over all
other creatures. He was instructed to, “Be fruitful, and multiply, and replenish
the earth, and subdue it” (Genesis 1 v 28) (replenish
here reallyy means to ﬁll).
p

Figure 14: The view of the earth as seen by the Apollo 17 crew.
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He was given plants and their seeds and fruits for food, and after the ﬂood the
ﬂesh of animals also (Genesis 1 v 29, 9 v 3). But clearly man is not to misuse or
destroy the earth as it will no longer be suitable to be his home. He is to exercise
stewardship over the earth, that is, to use creation wisely and responsibly for the
beneﬁt of all mankind.
The Bible suggests that to cause unnecessary suﬀering to animals is wrong. The
sabbath day is said to be a day of rest for “thine ox and thine ass”, as well as for
mankind (Exodus 23 v 12). The Israelites were instructed not to “muzzle the ox
when he treadeth out the corn”, so that it could eat (Deuteronomy 25 v 4). We
are told that, “A righteous man regardeth the life of his beast” (Proverbs 12 v
10). Finally, the Lord Jesus indicates that there is no sin in rescuing an animal
from a pit on the sabbath day (Matthew 12 v 11).There is also an indication of
the need to care for the land in the instructions in the Old Testament law that
the land be left fallow in the seventh and ﬁftieth years as “a sabbath of rest unto
the land” (Leviticus 25 v 4).
In more general terms, God’s law, as written in the Ten Commandments, must
not be broken (Exodus 20 v 1 - 17, 1 John 3 v 4). Nothing that we do should
cause harm to other men (Matthew 22 v 37-40).
In summary, the earth was created for the beneﬁt of man, and he was given
dominion over it. It is, however, marred by sin, though originally perfect. Man
is uniquely made in the image of God, and must, therefore, be treated with
a respect which is not owed to animals. Human life is sacred (Exodus 20 v
13). Though creation is for man’s beneﬁt it must not be used irresponsibly and
selﬁshly, and animals should not be subjected to unnecessary suﬀering.
We must try to apply these principles to the issues we are looking at, Genetic
Modiﬁcation and Cloning.
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PART THREE

GENETIC MODIFICATION
POSSIBLE OUTCOMES OF GENETIC MODIFICATION
What are the possible beneﬁts or achievements that scientists and others have
said could result from research into genetic modiﬁcation or cloning? Many
claims have been made, though it may be that there has been exaggeration on
the part of some researchers as to the likely beneﬁts of their work, perhaps in the
hope of attracting extra funding or to get more publicity. Here are some of the
possibilities that have been talked about.

Bacteria:
•

Could be modiﬁed to produce drugs to treat disease (this has already been
done – for example, GM bacteria are used to produce human insulin for the
treatment of diabetes).

•

Could be modiﬁed to digest toxic waste or substances diﬃcult to dispose of
such as some plastics.

Plants:
•

Flowers could be modiﬁed to produce colours that are not possible by
normal plant breeding techniques.

•

Food crops could be modiﬁed to make them able to grow in dryer or colder
conditions, to use less fertiliser, to be resistant to certain plant diseases, or
able to withstand the application of certain herbicides (some genetically
modiﬁed crops, especially varieties of maize, are now commercially available
and are grown widely in North America but have been the subject of a lot
of controversy in Europe).

•

Food crops could be modiﬁed to improve their nutritional value, perhaps by
increasing the vitamin content.
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•

Fruits could be modiﬁed to make them keep better or to be more resistant
to bruising for easier transport and storage.

Animals:
•

Beef cattle could be modiﬁed to make the meat less fatty.

•

Cows could be modiﬁed to produce milk more like human milk for
feeding babies.

•

Sheep could be modiﬁed to make them grow better quality wool.

•

Pigs could be modiﬁed to produce “spare parts” such as kidneys or hearts for
transplant into humans.

Humans:
•

Genetic modiﬁcation could be used to treat certain inherited diseases such
as sickle cell anaemia or Huntington’s chorea which cause much suﬀering.

•

Humans could be modiﬁed to make them stronger, taller or more intelligent
(this would be much more diﬃcult and less likely to be approved).

Various objections are raised to genetic modiﬁcation. It is said to be unnatural,
to be tinkering with creation. Prince Charles, who is well known for his
opposition to genetic modiﬁcation and his interest in environmental issues, has
been reported as saying that it “takes mankind into realms that belong to God
and to God alone”.
These objections are not necessarily valid. There is little natural about much
of what we do, and in general we happily accept ﬂying in aeroplanes, talking
across the world by telephone, or the huge beneﬁts of modern medicine and
surgery, all of which would have astounded our ancestors. For many years we
have accepted the modiﬁcation of plants and animals by selective breeding, by
crossing with closely related types, and more recently by producing mutations
by seed irradiation and other methods. The crops and domesticated animals
that are now commonplace probably bear no more than a passing resemblance
to the original created kinds. This is all part of man’s dominion over creation.
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But these techniques are usually slow and unreliable. Genetic modiﬁcation, the
introduction of particular genes from outside, either from related or completely
unrelated species ((Figure
Figure 15
15),
), simply makes the process much more rapid
and possibly more precise, though the eﬀects may not be entirely predictable.
The diﬀerence would seem to be one of degree, rather than a completely new
departure.
Even if we look at the introduction of a gene from a completely diﬀerent
organism, such as the insertion of a gene from a cold water ﬁsh into a tomato to
make it more tolerant of cold, this does not produce a cross between a ﬁsh and a

Firefly

Firefly cell

Firefly
DNA

Fluorescent tobacco
plant

The foreign gene
can be transferred to
tobacco DNA.

Tobacco
plant

Tobacco
plant cell

Tobacco DNA

Grow new plant from
tobacco cell

Genetic engineering allows the transfer of genes between different organisms.

Figure 15: Diagrammatic representation showing how the ﬁreﬂy gene would
be introduced into the tobacco plant.
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tomato. It is still a tomato which has a tiny fragment of foreign DNA. In fact, it
is diﬃcult to talk about many genes as belonging to a particular species, as a lot
are shared among diﬀerent species. There are even some genes which are found
in, for example, both humans and rice plants! The example illustrated was done
to demonstrate what is possible rather than something of practical value.
However, great care is needed. God’s creation was perfect and for man to try
to improve on it could have unforeseen consequences. Creation is, however,
damaged by sin, and to try to alleviate some of the eﬀects of the fall for the
beneﬁt of mankind is right and proper.

SOME QUESTIONS DO NEED TO BE ASKED:
Plants and animals
•

Is a particular genetic modiﬁcation truly beneﬁcial or is the motive purely
commercial? If there is no clear beneﬁt except making money for a business
then we need to look seriously at whether it should be done.

•

Is there any threat to the environment? There are concerns that growing
genetically modiﬁed crops may lead to a loss of wildlife, a reduction in
biodiversity. Cross-pollination may allow transference of altered genes into
wild plants with unpredictable consequences (such as herbicide resistance
being transferred to weeds), or genes from industrial crops may get into
food crops. This could lead to people eating GM food without being aware
of it, as can accidental mixing of GM and non-GM crops. There has been a
lot of publicity in the past two or three years about government sponsored
trials of GM crops, initially in single ﬁelds, and then on whole farms.
Maize, oil-seed rape and sugar beet were involved. The results suggested
that ChardonLL, a maize variety modiﬁed to be tolerant to a herbicide,
beneﬁted wild life, whereas the other two damaged wildlife. ChardonLL
was given the go-ahead to be grown commercially on this basis, the other
two were not. It also needs to be remembered that once a gene is loose in
the environment, it is impossible to recall it.
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•

Is there any danger to human health? Genes and how they work are an
extremely complex subject and still very poorly understood. A single gene
may have other eﬀects than the production of the single protein for which
it codes. There have been concerns that genetic modiﬁcation could cause
allergies in susceptible persons (e.g. if a nut gene were added to another
food), or that some toxin could be unexpectedly produced in the food, or its
nutritional properties altered in some subtle way. Very careful consideration
and thorough testing are therefore essential, and if any doubt remains the
go-ahead should not be given. It is essential that GM and non-GM foods
are kept separate and clearly labelled so that people continue to have the
choice.

•

If animals are involved, is the animal made to suﬀer unreasonably for the
desired beneﬁt? To produce grossly deformed animals would be unacceptable.
If genetic modiﬁcation produces an animal with poor health and prone to
disease, this would seem to be of doubtful acceptability, even if, for example,
its milk or meat is of exceptional quality. Injecting cows with a genetically
engineered hormone (bovine somatotropin) to increase milk yield did cause
some health problems in the cattle and some people were concerned about
possible eﬀects on human health. Its use is allowed in the USA, but not in
Europe and some other countries. However, if clear beneﬁt can be shown,
other than monetary, without evidence of risk or suﬀering, then this may be
acceptable.

WHAT ABOUT HUMANS?
Genetic modiﬁcation of bacteria or cultured cells, to produce a wide variety of
drugs and vaccines such as human insulin and vaccine against Hepatitis B, has
been taking place for a number of years. This can only be regarded as beneﬁcial
and would seem to be entirely right.
Single gene abnormalities cause a wide variety of uncommon but very unpleasant
diseases. If it were possible to treat these then much suﬀering could be relieved.
There are two approaches; one is to try to treat the condition in the person
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who has the disease by supplying a normal gene to take over the functions of
the abnormal (but the gametes — sperm or ova — still carry the abnormal gene
which could be inherited by any oﬀspring). This has had very limited success
in a small number of cases and research continues. There would seem to be no
ethical problems here.
The other approach would be gene replacement or alteration in the embryo. Any
changes would then be handed down to future generations. This gives rise to
major ethical problems. It involves developing and modifying embryos outside
of the womb with a consequent high rate of embryo loss and a possible increased
rate of abnormal babies. There would also be unpredictable consequences for
future generations. Respect for human life rules this out.
Further problems could arise as to how to decide what conditions are regarded
as abnormal or as disease, and so justify genetic treatment. Would a high
cholesterol level in the blood (causing an increased risk of heart disease) count?
What about being too short, too tall, not suﬃciently intelligent, or even having
the wrong shaped nose or wrong coloured hair? To be able to alter these things
may be fantasy at the moment, but some could become possible in the future.
Strict controls are necessary to ensure that treating disease does not proceed
down a slippery slope towards trying to improve the human race (sometimes
called eugenics). We could reach a point where people are only valued because
of their attributes — looks, skills, abilities etc. Scripture tells us that all persons
are made in the image of God and are to be valued and respected because of this,
regardless of their looks, abilities or anything else.
“So God created man in His own image, in the image of God created He
him; male and female created He them. ”(Genesis 1 v 27)
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PART FOUR
CLONING
SOME SUGGESTED OUTCOMES
Animals:
•

Prize bulls (Figure 16) or
champion racehorses could
be cloned to produce many
identical copies without the
uncertainties of ordinary
breeding techniques.

•

Much loved pets could be
cloned to provide identical
replacements after they have
died.

•

Dinosaurs could be cloned
from DNA fragments
found in fossilised bones
(this is almost certainly
science ﬁction).

Figure 16: A prize bull.

Humans:
•

Cloning would enable a woman to have a child without a man.

•

Cloning could be used to reproduce a genius such as Einstein.

•

Cloning could be used to replace a child who has died with an exact copy.

•

Producing a clone of oneself to live after one’s death may be regarded as a
form of immortality.

•

A clone could produce “spare parts” for replacing diseased organs.
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•

Stem cells from cloned embryos oﬀer the possibility of repairing damaged or
diseased organs. Examples could be the brain in suﬀerers from Parkinson’s
disease or Alzheimer’s disease, or the spinal cord of those paralysed in
accidents.

It needs to be understood that a clone of a person or an animal may well not be
an identical replacement, either in appearance, character or ability. The inﬂuence
of things like surroundings and nutrition, what is often called “nurture”, aﬀect
the way in which genes express themselves. A clone of yourself would, of course,
be an entirely diﬀerent person even if looking very similar, so any thought of
continuing life after death in this way is complete fantasy.
It is necessary to appreciate the diﬀerence between what is called “reproductive
cloning” and “therapeutic cloning”, as these terms are often used in the media.
Reproductive cloning is to produce new adult humans (though they would
obviously start as babies) which are exact genetic copies of existing persons.
Therapeutic cloning is not to produce new persons, but to produce cells or tissues
genetically identical to an existing person for the purpose of treating disease or
injury. Reproductive cloning (of humans) is regarded with abhorrence by most
scientists and is illegal in many parts of the world including this country, though
there are people trying to do this and claims have been made for success, but
these are almost certainly untrue. Therapeutic cloning is permitted under licence
in this and many other countries.
Though cloning is quite diﬀerent from genetic modiﬁcation, we must try to
apply the same principles. Arguments can be made in favour of cloning animals
that have particular qualities, for example, an exceptional prize bull, or a sheep
with wool of a very high quality. Conventional breeding techniques cannot
reliably produce further beasts of the same quality, and the most valued features
may only appear in a small proportion of the oﬀspring. If there were a way of
reliably reproducing almost exact copies of these highly desirable and useful
animals without unreasonable suﬀering, perhaps it could be justiﬁed.

PROBLEMS WITH CLONING
Cloning of mammals is very ineﬃcient. The famous “Dolly”, the sheep, the ﬁrst
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The Cloning of ‘Dolly’

An udder cell
was removed.

Egg cell

The nucleus was
removed and added
to an egg cell.

The nucleus was
removed.
The udder cell
nucleus was
added.

Developing lamb embryo
was implanted back into
an ewe.

DOLLY (cloned
sheep)

Dolly, the clone of an adult sheep, was produced by transferring the nucleus of an
udder cell to an egg cell.

Figure 17: Diagrammatic representation of how Dolly was cloned.
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mammal to be cloned from an adult cell, was born in 1997. Udder cells were
taken from a six year old Finn Dorset ewe, and their nuclei, (containing all the
DNA) were transplanted into ova (eggs) from Scottish Blackface ewes, from
which the nuclei had been removed. These eggs with their implanted nuclei
were then persuaded to divide (the complicated process needed to make this
happen is not important here) (Figure 17). Of 277 eggs treated in this way, only
29 developed into embryos which were implanted into the uteri of 29 sheep. Of
these 29 only one went through a normal pregnancy to produce an apparently
healthy lamb which was named Dolly. Researchers have found similar diﬃculties
with other species of mammal.
There are other problems. Few mammalian pregnancies achieved with cloned
embryos develop normally. The growing foetus (the baby animal developing in
the womb) tends to be abnormally large causing complications during pregnancy
and birth, and there is an unusually high rate of deformity.
Finally, there are doubts over the long term health of cloned mammals. Dolly
lived for six years and gave birth to her own lambs, but was eventually put down
as she was becoming very unwell with arthritis and lung disease, conditions
normally only expected in elderly sheep which on average live 11-12 years. It
may be that, because the cells used to produce clones are already adult, the donor
of them having lived some time (in Dolly’s case 6 years), the resulting lamb, or
at least its DNA, will have a built in age at birth, perhaps due to a build up of
mutations, and the animal will age much faster than usual and have a shorter
life span.
All of the above suggest that in the present state of knowledge the cloning
of adult animals should be rejected because it may well cause unreasonable
suﬀering for very minor gain. Indeed, in his book on the subject, Ian Wilmut,
leader of the team that created Dolly the sheep, writes, “The bottom line —
current cloning methods do not work very well — is the same regardless of
laboratory, technique, species or choice of donor cell. In fact, the overall pattern
of problems is so varied that many of us have wondered whether there are any
normal clones at all.”
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HUMAN CLONING
Cloning of humans is likely to have exactly the same problems found in cloning
sheep, cattle or any other mammal. On these grounds alone it should be rejected,
but problems for the Christian with using this technique on humans, uniquely
made in the image of God, go far beyond this.
First we must look at the situation if human clones were to be successfully
produced and cloned babies born, and the diﬃculties and paradoxes this would
produce.

•

In the book of Genesis God clearly establishes the family, father, mother
(who are also husband and wife (Genesis 2 v 24)) and children, as the basis
of society, “male and female created He them”, and “said unto them, Be
fruitful and multiply” (Genesis 1 v 27-28). In the past it was regarded
as a tragedy if a child had only one parent, and clearly in the Bible also,
with many references to the “fatherless”. Now, with divorce and broken
families, it is sadly only too common and some people seem to glory in it
and make it a matter of choice. We are seeing the consequences in society
with delinquent, damaged, abused and disadvantaged children. This is not
God’s way, and to deliberately produce a child which has only one parent, as
some would wish to do by cloning, must be wrong.

•

The cloned oﬀspring of a woman would be genetically the twin sister of
her mother, or of a man, the twin brother of his father. What would be the
psychological eﬀect on the child of this unnatural situation?

•

If the wish is to produce an exact replica of a child who has died (or of
anyone else), it is a mistake to think this would automatically happen.
Identical twins brought up apart may be diﬀerent to signiﬁcant degrees in
appearance and personality, as we are all products, not just of our genes, but
of our environment also. It has often been asked, “Would a clone of Hitler
be another Hitler?” The answer is, almost certainly not.

It is clear that cloning humans for reproduction must be wrong. It is no use
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pointing to orphans or abandoned children successfully brought up by foster or
adopted parents, or children raised by widows or widowers. These result from
tragedies and are not ideal or desirable situations, and certainly not to be looked
for or chosen, even though the care and devotion of a loving single parent or
adoptive parents often have entirely happy outcomes.
Secondly, cloning results in the destruction of human lives. So called therapeutic
cloning involves the formation of human embryos, who are living human beings
in exactly the same way as if the embryo had been formed by natural conception,
but who have been formed only for the purposes of experimentation, the
production of “spare parts”, or to be used in some way for the treatment of
disease. All of these involve the destruction of the embryo, and if not used and
therefore surplus to requirement, the end will be the same. This totally ignores
the status of mankind, made “in the image of God”, and is a clear breaking of
the commandment, “Thou shalt not kill”.
But, we are told, think of all the suﬀering that could be alleviated, all the diseases
that could be cured by stem cell therapy. There have been a few limited successes,
and some promising animal experiments, but as mentioned before, it can never be
right to do evil so that good results. Also there may be problems with embryonic
stem cells. Their potential for treatment may be exaggerated, and some scientists
are concerned that they have so much potential for developing into any form of
cell, are so versatile and unstable, that they could grow out of control and cause
other diseases in the person they are transplanted in to.
Very recently a lot of attention has been given to a proposal to create clones by
inserting human DNA into cow’s eggs which have had their nuclei removed.
Though this naturally gives rise to entirely justiﬁed feelings of revulsion in many
people, this is in eﬀect creating a human embryo, not some sort of half human,
half cow creature. The same principles apply. The uniqueness of man created “in
the image of God”, and diﬀerent from all other living things, is being ignored,
and these embryos would be created solely for experimentation and so lives
would be destroyed. This type of procedure is entirely wrong, though tragically
the Human Fertilisation and Embryology Authority has recently approved it in
principle.
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ADULT STEM CELLS – THE WAY FORWARD?
Experiments with adult stem cells found in some body tissues and organs have
shown promise. Only a few months ago it was reported that a team at Hareﬁeld
Hospital has succeeded in growing a new heart valve from stem cells removed
from adult bone marrow. It is hoped that it may be possible to transplant such
valves into humans within three to ﬁve years. The use of adult stem cells does not
involve the formation of embryos or the destruction of human life, and would
therefore appear to be entirely acceptable to the Christian. This must be where
research should be concentrated, for the real beneﬁt of mankind and the relief of
human suﬀering, free from moral concerns and from the fear of beneﬁting from
the destruction of other human beings.

CONCLUSION
We have tried to give some guidance on a Christian approach to Genetic
Modiﬁcation and Cloning, based on the Bible, the Word of God.
There do not seem to be deﬁnite reasons to say that these technologies are
entirely wrong in all circumstances. It is clear though, that any right use of
them will need very careful consideration, ﬁrstly in the light of Biblical
principles, and, secondly, to ensure that there is real beneﬁt from their use
without unacceptable risk. This will greatly limit the uses to which they are
put, and for the Christian will rule out many uses that have been proposed.
It should be accepted that where the Bible does not speak explicitly regarding
particular circumstances or issues, Christians have liberty to reach diﬀerent
conclusions according to their consciences and circumstances, and not everyone
will be in agreement with everything that is written here.

ADDENDUM
It has just been announced (December 2007) that scientists in the USA and
Japan have found a method of converting human skin cells into cells which are
almost identical to, and apparently equal in potential to, embryonic stem cells.
In the light of this, Professor Ian Wilmut, who produced “Dolly”, the sheep,
has abandoned attempts at cloning human embryos. This is very encouraging
news of another possible way of producing stem cells for medical uses without
destroying or experimenting with human life.
The science moves on very quickly, but the Christian principles against which it
must be judged never change.
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