incomplete or arrested.) However,
viewing mtDNA as inefficient may just
be a reflection of our own ignorance
of the fine details of mitochondrial
function. Deeper knowledge may
show that manufacture of certain
mitochondrial protein subunits ‘on-
site’ is very efficient, just as the
energy-harnessing chemistry of the
mitochondrial enzymes has been
shown to be.

Conclusion

Given the enormous leaps of
biochemical and genetic integration
which are demanded by the
endosymbiont theory, creationist
skepticism is entirely justified. There
is no compelling reason to believe it
unless one has already decided that
evolution is true. The creationist
model, holding that structures may
look similar because they were
designed to do similar jobs, is a more
reasonable way to view the miracle of
mitochondria.
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Biological view of
viruses: creation vs
evolution

Manbok Kim

ince their first discovery in the

19" century, viruses have been
widely recognized as disease-causing
(pathogenic) agents. In fact, history
records that virus-mediated diseases
such as small pox and influenza, and
now AIDS, have devastated human
populations. Such pandemics have
motivated molecular biologists to
intensively study these pathogenic
agents in order to find ways to eradicate
them. As aresult, many of the important
findings of modern molecular biology
have been derived from extensive work
on the interaction between viruses and
their host cells. From an evolutionary
perspective, however, the origin of
viruses is not fully understood.

Cancer-killing viruses

In contrast to the conventional
view of viruses, cancer biologists have
recently discovered that many viruses
function as cancer-killing agents in hu-
mans and animals. It now appears that
many non-pathogenic or attenuated
viruses' specifically target cancer cells
while sparing their normal counter-
parts. This has led to the use of viruses
in clinical trials as powerful anti-cancer
agents.”* Oncolytic (cancer-killing)
viruses—such as adenovirus, vaccinia
virus, measles virus, polio virus, herpes
simplex virus, vesicular stomatisis vi-
rus and reovirus—preferentially infect
cancer cells. This is mainly due to their
specificity for the abnormal regulation
displayed by cancer cells but not found
in normal cells.>'

Paradoxical nature

How can we understand this con-
tradictory nature of viruses? It cannot
easily be explained from an evolution-
ary perspective, where gradual, con-
structive genetic changes are the driv-
ing force for biological evolution. For
creation biologists, however, this can
easily be understood by starting with a

perfect, original creation, followed by

subsequent corruption of this creation

after the Fall. The Bible tells us,
‘For by him were all things created,
that are in heaven, and that are in
earth, visible and invisible, whether
they be thrones, or dominions, or
principalities, or powers: all things
were created by him, and for him’
(Colossians 1:16).

This therefore indicates a ben-
eficial/support role for viruses in the
beginning. Thus, before Adam’s sin,
it is likely that viruses were non-patho-
genic and actually designed to protect
and maintain the cellular integrity of
all living creatures. After the Fall,
however, genetic corruption produced
disease-causing viruses. This fits the
description given of the current state
of creation in Romans 8:20-21a:

‘For the creature was made subject
to vanity, not willingly, but by
reason of him who hath subjected
the same in hope. Because
the creature itself also shall be
delivered from the bondage of
corruption ... .

Even after these deleterious
modifications, today the original sup-
port nature of viruses is still evident as
shown by oncolytic viruses.

What happened since
creation?

Compared to cells, viruses have
a high mutation rate. This is due
to their unique mode of replication
which relies on the enzymes RNA
polymerase and reverse transcriptase
for the synthesis of the viral genome.
Unlike DNA polymerase, which is
produced and used in all cells but not
in RNA viruses, RNA polymerase and
reverse transcriptase do not have a
proofreading/checking function. This
considerably increases the number of
random genetic changes that can be
introduced into viral genomes during
their replication. For instance, the
mutation rate of the poliovirus RNA-
dependent RNA polymerase is about
4.5x10™* mutations per base (i.e. one
error in 2,200 bases),'* in comparison
to a 1,000-fold lower mutation rate of
DNA polymerase.'
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In the beginning _— At present
Human 6,000 years later
(~25,000 genes) —_— Humans (~25,000 genes)
Non-pathogenic Adam’s fall: same Pathogenic Viruses
Creation Viruses (5-10 genes) viral genome but (5-10 genes)
genetic degeneration
- God's creation (viral pathogenesis)
- After their kind
Primordial life Billions of years later
(~250 genes) —_— Humans (~25,000 genes)
Pathogenic Viruses Accumulation of Pathogenic Viruses
Evolution | (5-10 genes) genetic information  (5-70 genes)
by random mutation
- Big bang, in highly mutatable What happened to
- Random process viruses the viruses? ->
Still 5-10 genes
after billions of years?

Flow of genetic information (creation vs evolution).

Evolutionary theory proposes that
life gradually arose from non-living
organic matter via random chance.
For the purpose of this argument, let’s
assume that these primordial living
forms contained only basic genetic
information (i.e. 250 genes) and that
subsequent random genetic changes
over eons of time somehow resulted in
the accumulation of genetic informa-
tion in a constructive manner giving
rise to man (about 25,000 genes).
Although modern virology can not
determine when viruses originated,
some viruses such as retroviruses and
RNA viruses (with less than 10 genes
in their genome) may have co-existed
with these primordial living forms
as viral hosts. However, there is not
a single observed case where these
highly mutatable viruses have naturally
evolved into single cell-bacteria or
even into different families of viruses.
In reality, as more mutations accumu-
late in their genomes, viruses instead
lose biological function and become
defective.'’

Adopting a creationary view of
biology, despite viruses having a
high mutation rate, their genetic and
functional rigidity can be seen as the
result of being one of many unique
designs created to replicate non-
pathogenically after their kind. Never-
theless, the accumulation of mutations
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has resulted in viruses losing their
biological function—such as a non-
pathogenic, viral mode of replication
used for killing cancerous cells or
for regulation and/or communication
with a host environment—in many of
their genes and becoming defective
rather than gaining novel functions,
as evolution requires. After the Fall,
non-pathogenic, support viruses also
mutated into pathogenic forms, but
still within this genetic and functional
rigidity. Nonetheless, due to their
genetic flexibility, some viruses today
still display some of their original func-
tions, such as oncolytic activity.
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