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= ecent years have seen incredi-
ble growth in our understand-
ing of the molecular under-

pinnings of life. Technology

now enables us to look deep within
the cell to view the activities of indi-
vidual molecules, enzymes, even in-
dividual atoms.! The sequencing of
" the human genome is old news, and
a n 3 | a ‘ we are now sequencing the genetic
code of untold numbers of other bio-
logical organisms. We are nearly
- reaching the point at which a trip to
r | r C D e S the doctor’s office will be accompa-
nied by an analysis of our genetic
code.? It seems that we will soon
know the secret of life . . . at least,
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that is what some might say.

More astonishing is the rapid
pace at which techniques are being
developed to manipulate life as we
know it. Scientists are actively pur-
suing the ability to replace failing or-
gans with new organs grown directly
from the person’s own stem cells.
The scientific world has been abuzz
in recent years about a technology
that will soon enable fine edits of
human DNA code to correct disease-
causing mutations. We are now able
to make designer genes, and re-
searchers are working on making de-
signer organisms—for example,
mosquitoes that are unable to trans-
mit malaria.

These developing technologies—
stem-cell therapeutics, gene editing,
and synthetic biology—have great
implications for health care and for
the stewardship of our planet. They
also have great potential for abuse.
Because of this, the scientific com-
munity has invested considerable
effort to consider the ethical im-
plications of these technologies, in-
cluding a 2015 summit in Washing-
ton, D.C. on the emerging area of
gene editing,® which was organized
by scientific organizations from the
U.S., England, and China, with
nearly 500 scientists, ethicists, and
other interested groups from around
the world participating. The meeting
concluded with a recommendation
to refrain from any gene editing re-
search on viable human embryos
intended for implantation and
pregnancy until ethical and safety
concerns have been resolved.

In this article, T would like to con-
sider some of these developing tech-
nologies that are now enabling us to
modify life as we know it. What ex-
actly are these biological technolo-
gies? How do they work? Will they
be beneficial to us and our planet, or
result in negative repercussions?
Most importantly, are there biblical
principles that might guide Christian

communities’ approach to these is-
sues? Finally, I will discuss how to
best approach these subjects in the
classroom. How can we teach about
these rapidly changing aspects of sci-
ence while getting the science and
the Bible correct and encouraging
students’ practical involvement in
the issues?

Embryonic Stem Cells

Stem cells are unique because they
are capable of both regenerating
themselves and becoming, or differ-
entiating into, new types of cells. Sci-
entists originally thought that stem
cells were found only in embryonic
tissues or bone marrow, but we now
know that stem cells are found in a
wide variety of normal adult tissues,
even in certain regions of the brain,*
to enable continued growth and re-
generation of tissues. Stem cells that
grow in bone marrow, for example,
are capable of regenerating the many
cell types that circulate throughout
the bloodstream: red blood cells,
platelets, macrophages, and several
types of immune cells. Stem cells
found within the small intestine con-
tinually regenerate its lining as old
cells age and slough off. The discov-
ery of these cells and their ability to
regenerate tissue, is thought to be a
major advancement toward treating
and curing disease.

While adult stem cells hold much
potential, a great deal of the public-
ity about stem cells has centered on
embryonic stem cells, which exhibit
special properties not found in adult
stem cells. It is embryonic stem cells
that differentiate to form each
human being, which means that
they can ultimately become all the
cell types of the body, a capability
that is referred to as pluripotent. The
blood stem cells mentioned above
are only able to form other types of
blood cells, so they are referred to as
multipotent. The advantage of a
pluripotent stem cell and the core of
the hype that surrounds stem cells is
that pluripotent stem cells do not
limit themselves to creating a partic-

ular repertoire of cell types. Scien-
tists may be able to use these stem
cells to grow any type of cell or
organ humans need. Whereas pa-
tients now must wait for an appro-
priate organ donor, doctors of the fu-
ture might simply place an order for
a replacement organ that was grown
in the lab.

While the potential of these cells
is exciting, embryonic stem cells are
typically derived from five- to six-
day-old human embryos that have
been banked at fertility clinics but
not used for their intended purpose.
The origin of embryonic stem cells
raises the concern of those who be-
lieve that life begins at conception,
as the embryos from which the stem
cells are harvested do not survive.
Although some might argue that this
concern has been “holding back the
progress of science,” the response of
the public against embryonic stem
cell use was at least partially respon-
sible for a push within the scientific
community to develop an alternative
type of stem cell.

In 2006, Shinya Yamanaka’s lab
in Kyoto, Japan, showed that pluri-
potent stem cells could be derived
from normal adult cells through
some genetic manipulation.® Recent
research has enabled the differentia-
tion of many types of cells from
these induced pluripotent stem cells
(iPSCs), reducing the need to work
with embryo-derived stem cells.®
iPSCs, in fact, could enable the pro-
duction of replacement organs from
a person’s own cells, thus eliminat-
ing the rejection issues when donor
tissues are used in transplants.
While embryonic stem cells have
many unique and useful characteris-
tics, some alternatives now exist.

Currently, few treatments using
any type of stem cell have been ap-
proved by regulatory agencies, illus-
trating the complexity of this form of
therapy and the many hurdles scien-
tists must overcome to successfully
use stem cells in transplantation ther-
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apies.” However, hundreds of studies
are currently underway investigating
the possibilities. Scientists have made
some progress in using embryonic
stem cells to treat macular degenera-
tion by transplanting stem cell-de-
rived retinal cells.® Similar transplant
methods have been attempted in the
treatment of spinal-cord injury. A
stem-cell treatment has recently been
approved in Europe that uses a pa-
tient’s own unaltered adult stem cells
to repair the cornea after injuries
such as burns.’ But perhaps the best-
known stem-cell treatment has been
around for more than 60 years—
bone-marrow transplants, in which a
donor’s adult stem cells are trans-
planted into a recipient, often a
leukemia patient, as a replacement
for his or her own malfunctioning
(cancerous) stem cells, all of which
have first been destroyed by radiation
or chemotherapy.

Three-parent Embryos

While neither embryonic stem
cells nor iPSCs have made it to mar-
ket as an approved therapy, the ma-
nipulation of embryonic tissue has
been approved in at least some
countries in the form of three-parent
embryos. In this case, scientists are
not using embryonic cells for poten-
tial therapeutic use in an adult pa-
tient, but rather manipulating the
embryo itself so that the developing
individual does not inherit severe
mitochondrial disease. Mitochondria
are the powerhouses of the cell—
small organelles that are largely re-
sponsible for converting food into
usable energy. Some of the instruc-
tions for running these powerhouses
come prepackaged with each mito-
chondrion in the form of mitochon-
drial DNA. Mutations in the mito-
chondrial DNA can sometimes result
in incurable and often fatal diseases.
While most of our genetic material
comes from both our parents, the
bulk of our mitochondria and other
organelles come only from our

mother through the large cytoplasm
of the egg. To produce a three-parent
embryo, the nucleus of an egg with
faulty mitochondrial DNA is trans-
planted into a de-nucleated donor
egg with normal mitochondria. This
manipulated egg is then fertilized by
sperm in the lab and implanted into
the mother’s uterus. The individual
resulting from this process would
have genetic information from three
parents—two mothers and a father.
This mitochondrial replacement
therapy has been approved for use
in fertility clinics in Britain." Al-
though it has not yet been approved
in the Unites States, experts are urg-
ing the United States Food and Drug
Administration (FDA) to approve its
use in clinical trials. There are, of
course, some unknowns: Might
there be some detrimental effect of
having third-party genetic material
in cells? Could there be a psycholog-
ical impact on the child of having a

Beginning a Discussion: Some Ideas for Teachers

While many of the topics in this article deal with complicated bio-
logical and ethical issues, they are rooted in basic biology and biblical
study and provide an opportunity to demonstrate the relationship be-
tween the two. Here are some ideas for considering these topics in a
variety of classrooms:

e In the upper elementary/junior high classroom (grades 6-8):

This is the age at which students are beginning to develop their inde-
pendence and are becoming aware of current issues. They may not be
prepared to deal with ambiguous questions, but are certainly interested
in issues such as fairness, the value of life, and the unique talents of
each individual. These topics can be addressed from both biblical and
biological points of view through the lens of current issues and family
relationships. For example, a discussion of the value of each human
being might begin with the story of the widow’s mite, followed by con-
sideration of how we all have value—even, and especially—those who
may be disabled in some way. This might lead to consideration of the
accomplishments of handicapped people throughout history, gene ed-
iting, and the value we place on specific traits. A consideration of tal-

ents immediately brings to mind the parable of the talents, as well as
Paul’s description of the variety of spiritual gifts in the church. This nat-
urally leads to the biological basis of many differences we see in other
people and the issue of who is “normal.” Elementary teachers who feel
unprepared to discuss the topics discussed here could invite a guest
speaker who has considered these topics in more detail; for example,
a local medical doctor or academy science teacher.

e At the secondary/high school level (grades 9-12): Secondary
students have increased abilities to think in abstract ways and to rea-
son through complex problems. In addition, many are rapidly ap-
proaching (maybe even reaching) the age at which they can drive and
vote, and thus are likely to be interested in current events. They may
be reticent to express their opinions for fear of being embarrassed. To
break the ice, use a short game to introduce the subject and get them
talking. UNESCQ’s online book, Moral Games for Teaching Bioethics'
has a number of useful ideas for stimulating student discussion. These
games might be used to introduce a subject or to follow up a science
presentation to encourage students to grapple with principles in areas
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third parent? What if the procedure
doesn’t work? What if the defective
mitochondria are somehow trans-
ferred over and retained? This possi-
bility has been demonstrated, sug-
gesting that we must be very careful
as we approach these kinds of ma-
nipulations.!? Questions aside, it is
likely that this therapy will be ap-
proved in other countries in the near
future. Recently, news has arrived
that a three-parent baby was born in
April of 2016 in Mexico.'* We have
arrived at this point, whether we
like it or not.

Gene Editing

Mitochondrial replacement therapy
has a relatively small market—people
with defects in their mitochondrial
DNA. However, nearly all disease has
a genetic basis. That is, most diseases
are caused by either an inherited or
an acquired change in the DNA code,
so a technology that could reverse
those changes would have a huge im-
pact in curing and preventing disease.
Just such a gene-editing technology

has emerged in recent years. The
technology is called CRISPR/Cas9,
an acronym that describes a bacterial
immune system.! Just as humans
have to fight off viral infections, so
do bacteria. Bacteria do this by in-
corporating a piece of the viral ge-
netic material into their own DNA,
then using this as a template to rec-
ognize other invading viruses, which
are then chopped up by the Cas9
bacterial enzyme. Scientists have
now adapted this system for use in
mammalian cells such as our own.
In fact, you might say that scientists
have made this system even “better”
by making subtle changes that im-
prove the precision of the cutting
mechanism, and by manipulating
the mechanism to be used in many
ways that include not just cutting,
but also subtle editing of the genetic
material.?

Will this technology be used in
therapeutic ways to solve human dis-
ease? Companies are already lining

up with great expectations for
CRISPR technology. Two companies
in particular have garnered substan-
tial funds for the effort. Editas, based
in Cambridge, Massachusetts, and
backed by Bill Gates and others to the
tune of US$120 million, has the goal
of using this technology in at least
five human clinical trials by 2022,
hoping to eventually cure diseases
such as Duchenne muscular dystro-
phy and cystic fibrosis. CRISPR Ther-
apeutics, also based in Cambridge,
Massachusetts, has brokered deals
with Bayer (US$335 million) and Ver-
tex Pharmaceuticals (US$105 million)
to develop the technology to treat
conditions such as blood disorders,
blindness, and congenital heart dis-
ease.®

There is every likelihood that this
technology will produce results in
the near future. Its effectiveness has
already been shown in animal mod-
els. In 2014, a mouse with a muta-
tion in the dystrophin gene, which
typically leads to the development of
muscular dystrophy in mice, was

where there are often no black-and-white answers. Current events in
the news, such as the idea of three-parent embryos, are sure to en-
gage secondary students. Since these issues often come with very
personal and/or political opinions, students need to be taught how to
identify reliable sources online in the course of doing research. A
homework assignment might ask students to engage their parents on
these issues, using some specific and directed questions.

e For college/university courses: The above ideas can be
adapted for college-level classes as well. However, college students
need to deal with ambiguous situations as they prepare for the “real
world” and will benefit from being required to think through and re-
search a variety of situations. Case studies involving real medical
dilemmas are widely available and are great resources for stimulating
the thinking of college students.? These can be followed up by a de-
bate in which students are required to argue the merits of one side of
an issue and/or create a reflection in writing. Students in the bioethics
class at Andrews University (Berrien Springs, Michigan, U.S.A.) have
sometimes commented on how useful such activities are in prepara-

tion for things such as medical school admissions interviews. Devel-
oping the ability to think through such issues is sure to be useful for
many students; a course at the general-studies level will likely take a
similar approach, but delve into the scientific details to a lesser extent
than a capstone or majors course. Further, for students enrolled in
health care or genetics-related programs, seminars and workshops
by experts in these topics would provide opportunities for them to un-
derstand and learn to navigate these topics.
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treated with CRISPR technology,
which halted the development of the
disease.!” Its use in humans was ini-
tiated in the summer of 2015, to a
loud outcry from the international
scientific and bioethics communi-
ties, as scientists in China revealed
the possibility of using this technol-
ogy in nonviable human embryos.!8
More recently, the technique was
used to modify immune cells from a
patient with lung cancer, with the
hope of stimulating the immune sys-
tem to attack the cancer, and in vi-
able human embryos that were not
implanted, to successfully correct a
defect leading to hypertrophic car-
diomyopathy.*

Gene editing has gone past the
editing of humans to achieve better
health to the editing of mosquitos to
try to accomplish their demise (and
to improve our health). Mosquitoes
were targeted because they transmit
many serious diseases, including
dengue fever, malaria, and zika
virus. Scientists have developed a
method to manipulate the mos-
quito’s genetic material in order to
block pathogen transmission.?’ In
addition, a method of rapidly dis-
seminating this trait throughout the
entire wild population has been de-
veloped using a “gene drive.” The
most dramatic version of this ap-
proach eliminates all male mosqui-
tos, effectively causing a crash in
mosquito populations (no males, no
reproduction). While this technology
is currently locked up in secure labs,
it may eventually be used.

Synthetic Biology

Related to the idea of gene editing
is the concept of synthetic biology
making new organisms and species
that can do what we want them to
do. This is not a new concept. In fact,
the biotechnology industry began
with this revolutionary idea, that we
can manipulate organisms (initially
just bacteria) to produce things useful

to humanity. Genentech was a pio-
neer in this area, using genetically
engineered bacteria to produce in-
sulin for the treatment of diabetes.”
Many diabetics are currently the ben-
eficiaries of this bacterially produced
human insulin, or Humulin®.

Today, however, we can not only
engineer bacteria to do simple tasks,
but are also able to dramatically alter
the makeup of organisms. The impli-
cations of this kind of manipulation
of nature are wide-ranging. For exam-
ple, a group of scientists recently in-
serted more than 20 foreign genes
into a strain of yeast to enable it to
produce opioids.?? Currently, the pro-
duction of drugs like morphine relies
on the volatile international supply of
poppies; a reliable supply of these
crucial pain drugs would be benefi-
cial. However, the apparent ease of
opioid production from yeast has led
some to speculate on the potential for
abuse if the technology falls into the
wrong hands.

Some years ago, a team of scien-
tists at the J. Craig Venter Institute
artificially synthesized an entire bac-
terial genome, describing the feat as
the “Creation of a Bacterial Cell
Controlled by a Chemically Synthe-
sized Genome.”* Although the sci-
entists didn’t actually create a cell,
but rather just inserted a chemically
synthesized version of a bacterial
genome into a cell in which the
DNA had been removed, this still
raised a controversial question:
Might humans be able to synthesize
life? Another research team led by
Craig Venter has recently created a
new species of bacterium with a ge-
netic code smaller than anything
known in nature.**

The future will surely hold many
new feats of biological prowess, from
the engineering of cells with new
chemical production capabilities to
the development of entirely new syn-
thetic organisms with completely
unique genetic circuits to do what is
currently unimaginable. Many of
these technologies and products will
certainly be beneficial and lead to fu-

ture improvements in our quality of
life. Some of these products will chal-
lenge us to probe more deeply the
ethical and moral principles guiding
our lives.

Biblical Principles

Each of these technologies for
gene and cell editing holds great
promise for the control of disease and
the correction of previously incurable
genetic diseases. Each also presents
many ethical issues and potential for
misuse, and forces us to consider
carefully a number of questions, such
as: (1) Is it ethical to use human em-
bryos in research? (2) Is it appropri-
ate to genetically modify human cells
to treat disease? (3) How do we de-
fine “disease”? (4) Do we have the
right to genetically modify the germ
line (reproductive cells) of species,
particularly our own species?

While the Bible doesn’t say much
about modern molecular biology and
genetics, it certainly has plenty to say
about life and health and about the
Creator and the creation. Let’s con-
sider what the Bible has to say.

1. Is it ethical to use human em-
bryos in research? This could be a sit-
uation in which God brings good out
of the less than ideal. God is an ex-
pert in this. We might think of Paul in
prison in Philippi, where a bad situa-
tion for Paul turned into good for the
jailer, who became a believer (Acts
16:1-40). Or what about Solomon,
considered the wisest man who ever
lived, who was the product of a rela-
tionship that began with murder and
adultery (2 Samuel 12:1-31)?

It is unlikely that God intended
embryos to be stored in fertility clin-
ics. It is, however, likely that He can
bring good out of the situation. There
are several options for dealing with
the more than 600,000 embryos esti-
mated to be in cryogenic storage in
the United States alone?®*: (a) leave
them in the freezer; (b) implant them
in the owner or donate them to other
hopeful parents; (c) donate them to
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Jesus, the Great Physician, commanded

His disciples to go out and heal every

disease (Matthew 10:1). The apostles

were agents of healing and miracles in
the early days of the church [Acts 5:16),
and God has given His people through

the ages many gifts, including the gift of
healing (1 Corinthians 12:28), which has
been considered the “right arm” of the

Seventh-day Adventist Church since its

early days.

research; or (d) destroy them. There
seems to be little difference between
leaving them frozen or destroying
them, as those left frozen are bound
to be destroyed or deteriorate eventu-
ally. Donating them to other parents
seems noble and a way for these em-
bryos to fulfill their potential, al-
though there would seem to be a
greater need in our world for parents
to adopt the born rather than the un-
born.

2. Is it appropriate to genetically
modify human cells to treat disease?
Jesus, the Great Physician, com-
manded His disciples to go out and
heal every disease (Matthew 10:1).
The apostles were agents of healing
and miracles in the early days of the
church (Acts 5:16), and God has
given His people through the ages
many gifts, including the gift of heal-
ing (1 Corinthians 12:28), which has
been considered the “right arm” of
the Seventh-day Adventist Church?¢
since its early days. James wrote in
James 2:16: “If one of you says to
them, ‘Go in peace; keep warm and
well fed, but does nothing about
their physical needs, what good is
it?”?” In like manner, if one has the

means to fix a genetic disease, or to
replace a degenerated organ, but
does nothing about it, what good is
it? Who among us would be willing
to tell a parent of a child with Tay-
Sachs disease, for example, that we
are able to cure your child’s disease,
but sorry, we will not, because that
would be “playing God”? That is ex-
actly the kind of “playing God” that
God asked of us, when He sent out
the disciples, apostles, and each of
us as ministers to the world to heal
hurting people both spiritually and
physically.?

3. How do we define “disease”?
This may be the most difficult ques-
tion to discuss, and can get us into
some sticky territory. For example,
while Tay-Sachs disease and cystic fi-
brosis are genetic diseases that cause
untold suffering and would benefit
immensely from a cure, most person-
ality traits and superficial characteris-
tics also have a genetic basis, al-
though often more complex, and so
also have the potential to be modified
through developing genetic tech-

niques. There are many cases where
a characteristic might be considered
abnormal by some, but normal by
others. Most of us would consider
deafness to be a problem. However,
members of the deaf community have
their own language and culture and
consider their deafness to be a dif-
ference rather than a disease to be
cured.”

This issue of differentiating nor-
mal from abnormal is maybe the
greatest challenge of a gene editing
age. The Bible may help us in some
areas, although certainly not in all.
Paul suggests in Romans 12:2 that
normal in this world is not to be de-
sired: “Do not conform to the pat-
tern of this world, but be trans-
formed by the renewing of your
mind.” Many verses in Scripture de-
clare that our normal inclination is
not what God desires, but with
God’s help we can become a “pecu-
liar people” (1 Peter 2:9, KJV) ab-
normal in the eyes of the world.

In another context, Paul presents
a list of those individuals who we
might consider abnormal, who will
not inherit the kingdom of God (1
Corinthians 6:9-11). It rapidly be-
comes apparent that normal or ab-
normal is based on one’s point of
view. The Bible gives us some indi-
cation of what is good; what, in the
context of the kingdom of God,
should be considered normal. How-
ever, our understanding is at best im-
perfect, and the parable of the wheat
and the tares indicates that it is not
our role to separate the good from
the bad.

History provides examples of
what has happened when humans
tried to separate normal from abnor-
mal, the wheat from the tares, so to
speak. In the early 20th century, the
eugenics movement® tried to weed
out the bad genes from the good.
This resulted in the forced steriliza-
tion of individuals diagnosed as
being “feeble-minded” or “insane.”
Many of these individuals, if they
were alive today, would likely be
productive members of society, if not
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“normal” in the typical sense of the
word. In his book, The Gene: An In-
timate History, Siddhartha Mukher-
jee concludes that abnormal is what-
ever doesn’t match the current
environment, and that as the envi-
ronment changes, different charac-
teristics are considered abnormal.
For example, Attention Deficit Hyper-
activity Disorder (ADHD) is consid-
ered abnormal in most contexts of
our current far-too-sedentary world.
However, distraction and hyperactiv-
ity in the context of a hunter-gath-
erer society might be considered a
strength. It is clear that we must
tread softly where clarity is lacking,
but heal quickly where diseases are
clearly debilitating.

4. Is it our right to genetically mod-
ify the germ line of species, particu-
larly our own species? Heritable
changes have the potential to funda-
mentally change who we are as a
species and the makeup of ecological
communities on our planet. Is it ap-
propriate to be involved in creation to
this extent, and if so, who gets to
make the decisions? Are we stepping
outside of our bounds when we in-
volve ourselves in this kind of “play-
ing God™?

The Bible is clear that humanity
has a certain level of responsibility
for what happens on this planet. God
created the heavens and the earth,
and commanded human beings to
““rule over the fish in the sea and the
birds in the sky . . . and over all the
creatures that move along the
ground’” (Genesis 1:26). God wished
for the prosperity of the earth and
wanted humankind to be central to
that prosperity. David reiterated this
sentiment: ““You made them rulers
over the works of your hands; you
put everything under their feet’”
(Psalm 8:6). These texts suggest that
God intended human beings to have
mastery over all of creation as an ex-
tension of God’s authority, to care for

the earth, to serve as stewards of the
planet.

As stewards of this planet, our ac-
tions must show both care for hu-
manity and care for the entire web of
life on the Earth. For just as our bod-
ies are temples of the Holy Spirit (1
Corinthians 6:19), so also is the Earth
“the Lord’s, and everything in it”
(Psalm 24:1). God cares for even the
sparrow (Luke 12:6), and provided a
means for the land to have a Sabbath
year of rest (Leviticus 25:2-5; Exodus
23:10, 11). He even commanded hu-
mans not to pollute the Earth, be-

| e

Do not

cause it is His home, too
pollute the land where you are . . . .
Do not defile the land where you live,
and where I dwell, for I, the LORD,

25

dwell among the Israelites””” (Num-
bers 35:33, 34).%% Clearly, our stew-
ardship of this planet comes with
great responsibility.

We care for our planet because it
is God’s creation. But it is certainly
not the perfect Earth that God made
in the beginning, having undergone
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many mutations due to the ravages of
sin. We await the time when we will
be made new, according to God’s
original plan. While we assume that
this will fully occur at the Second
Coming, Jesus suggested that the
kingdom of God was both yet to
come and in the present: ““The king-
dom of God is in the midst of you,”
He said in Luke 17:21. Could it be
that our ability to fix the effects of sin
to a degree, through medical ad-
vances including those described
here, can in a small way bring “the
kingdom of God” to us in the here
and now?*

Could it be that God has given us
the opportunity to relieve some of the
groans of creation (Romans 8:22)
through our abilities to prevent dis-
ease, impart pest resistance, increase
food production, and replace degen-
erated organs? Jesus relieved suffer-
ing and healed people throughout His
ministry, and with each healing pro-
claimed the good news of the king-
dom (Matthew 4:23; Luke 10:9). One
might imagine that as Jesus healed
the blind and the paralyzed, that He
was performing some divine genetic
engineering, just a small taste of the
change that will occur “in the twin-
kling of an eye” at His second coming
(1 Corinthians 15:52).

The challenges that we face as a
human race that can do so much
damage scientifically are largely
based on our greed and arrogance.
While we work to improve human
life, we must ensure that we are not
responsible for the demise of the
species with which we share our
planet. This is our responsibility as
stewards (Revelation 11:18). Cur-
rently we are doing a poor job of this,
mostly because we do such a good
job of exploiting the resources of the
planet for our own benefit. Since we
are witnessing the extinction of
species at an unprecedented rate, I
have strong concerns regarding the
elimination, for example, of mosqui-
tos for the benefit of humanity. How
many more species will we choose to
eliminate for our benefit? What might

be the repercussions to the food web
or the entire ecosystem? Is it possible
to manage our resources using all the
technologies at our disposal in ways
that benefit humanity as well as the
whole of Planet Earth?

A Classroom Approach

The discussion above makes it
clear that our understanding of the
fundamentals of life is growing by
leaps and bounds. Biology, specifi-
cally genetics, affects each one of us
personally in our health and family
histories. It also impacts our commu-
nities and countries by improving our
quality of life and driving large seg-
ments of the economy, and affects
our relationships with our world and
our Creator as we understand the ef-
fects we have on the environment.
While these topics are clearly relevant
to life today, the dramatic changes
in biology make it difficult to stay
abreast of the latest developments, let
alone understand how they fit into a
biblical worldview.

The Scriptures present general
principles that may help us to navi-
gate through difficult issues. For ex-
ample, one of these principles is love,
the central commandment found in
the Bible (Matthew 22:37-40). Our re-
lationship with God should encom-
pass a compassion for our fellow
human beings and the beasts of the
field. This concern for the well-being
of all of life, not just humanity,
should inform our decisions in diffi-
cult areas of biology.

Another principle that should
guide our thoughts in these areas is
humility (2 Chronicles 7:14). When
we understand our place in the world
from a biblical perspective, we cannot
help but be humble. Additionally, the
Bible commands us to focus on truth
(or the Truth), and states that we can
understand some parts of truth
through the various faculties pro-
vided us, including our human rea-
son (Isaiah 1:18).

Certainly our young people are in-

terested in the truth. Moreover, they
are interested in being involved in
the issues being debated as we
search for truth. Discoveries in biol-
ogy and genetics will be a central
part of the world in which they grow
up. It is important that we become
involved in the world as it exists
today, and we need to encourage our
young people (and older ones as
well) to be involved in the issues
that will affect them, their descen-
dants, and the environment. Many of
our students will become leaders in
science and technology, so we have
a responsibility to engage with them
to discuss how our faith and the
principles of the Bible intersect with
their interests, with the progression
of science for the benefit of hu-
mankind, and the implications of sci-
entific discoveries that have the po-
tential to harm the Earth and its
inhabitants. As they do so, they may
discover new truths in God’s Word
and new examples of God’s leading
in all aspects of life.

Some resources exist to help us in
this search for understanding. The
Christian View of Human Life Com-
mittee, commissioned by the Sev-
enth-day Adventist Church, pro-
duced two excellent documents in
an attempt to clarify our relationship
to genetic engineering technologies.
Although the first was produced in
1995, more than 20 years ago, the
principles outlined therein remain
pertinent to the issues at stake
today. The second, produced in
2000, focused on human gene ther-
apy, with similar principles pre-
sented.* In addition to these docu-
ments, Adventist higher education
institutions address bioethics at a
number of levels. For example, some
of our undergraduate institutions
offer classes dealing with many
bioethical issues, and Loma Linda
University (Loma Linda, California,
U.S.A.) supports a Center for Chris-
tian Bioethics with a focus on bio-
medical ethics, a Master’s degree in
bioethics, and a recently initiated
annual conference on Adventist
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Bioethics in Healthcare.

For teachers who may not have
access to these university resources,
it is important to engage with these
topics and teach our young people
the best information that is available.
This can be done through in-service
education, online courses, and re-
search. When we don’t know the an-
swer, and in some cases we never
will, the best way to approach these
issues in the classroom is to present
what we do know, and then encour-
age discussion. We can clarify areas
where we have information, both
biblical and scientific. We can guide
students toward using Christian per-
spective to think critically, identify
bias and hidden agendas, and ana-
lyze the quality of various sources
they will encounter.

And, ultimately, we remain hum-
bled by what we don’t know. In re-
cent years, I have come to know an
organization called The Colossian
Forum,** whose goal is to facilitate
difficult discussions, often in areas
where there are many opinions and
no clear consensus. While there may
never be a clear consensus on some
issues, the central idea is that it is
beneficial to travel the road together
as a community with differing opin-
ions, that it offers an opportunity to
practice Christian grace, and that ul-
timately all things hold together in
Christ (Colossians 1:17). We can
have confidence that God can see
the end and will guide us along the
way. &
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