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Interface systems and continuous
environmental tracking as a design model for

symbiotic relationships

Tom Hennigan, Randy Guliuzza, and Grace Lansdell

There is need for a design model of symbiotic relationships in young-age creationism. Symbiotic relationships are crucial
for the functioning of healthy biospheric processes and ecosystem stability. Philosophical naturalists posit that these
relationships evolved, and co-evolved later as natural selection, initially focused on struggle and competition in simple
organisms, led to greater complexity and cooperation through system self-organization. Alternatively, God created
complex cooperative systems with astounding complexity from the beginning. He initially created organism archetypes
programmed for holistic relational interaction, which is an important element in proposed creation-based species concepts.
We also interpret extant species interactions in the light of a planet groaning with dysfunction and death. Therefore, we
propose a new design model of symbiotic relationships using human-engineered interface systems as viable analogues
for understanding and describing them. A mind is the only known origin of interface systems. If God designed interface
systems into creatures, then it is reasonable that their harmonious operation would greatly exceed anything man has
devised. A model of interface design has great potential for future understanding of organism interactions, biomimetics,
systems ecology, Earth stewardship, and, most importantly, recognizing God's invisible attributes in the physical creation.

design model of symbiotic relationships is needed

within the larger model of young-age creation.' It
should be both testable and robust in its explanations for
these relationships. Symbiotic relationships are complex
and ubiquitous in nature, crucial for the functioning of Earth
processes, community relationships, and a primary focus of
systems biology, ecological research, and Earth stewardship.?
‘Symbiosis’ (Gr: living together) was first termed symbiotism
(German: Symbiotismus) by botanist Albert Frank.® Later,
botanist Anton de Berry first coined symbiosis in a speech,
as he referred to long-term and intimate alliances between
two or more different species.*> Though definitions and
examples have changed and are changing over time, the
general consensus is that these long-term associations can
have varying effects within intimate relationships. There is
much discussion surrounding the details of these relationships
and what may or may not be considered a symbiosis, but
they are out of the purview of this paper. The purpose of
this report is to briefly review the types of alliances and
proposed naturalistic mechanisms for the origins of those
alliances.*® We also propose a new model for symbioses
using human-engineered continuous environmental tracking
and interface systems as viable analogues for understanding
and describing biological relationships.”’

An explanation consistent with Scripture is design-based
and organism-focused. It expects autonomous entities with
innate design-adapted capacities that were initially created to
enable each to work together as parts of larger, non-violent,

cooperative systems. These systems would yield results
(some synergistic) that facilitate populations to fill the earth
and involve key biogeochemical processes crucial for the
health of the planet. This wondrous design would also reflect
the good, relational, beautiful, and awesome character of the
Creator behind it. Cooperative relationship would not only
be at the multicellular level, but extend all the way up to,
for example, fungi working together with the seeds of plants
that together enable them both to live in colder climates,
use less water, and/or produce higher yields.!” However, it
is also important to note that this world groans with pain,
dysfunction, and death because of man’s rebellion against
God." Questions among young-age creationists surrounding
what constitutes biblical life and biblical death are debated,
and more insight is needed on these topics in order to better
characterize the origin of parasitism in a young-age paradigm,
where initial relationships were very good.!? Creationists
should lead the way in explaining these highly complex
interactions as the work of a Creator and intimate designer
who wants to be known, desires to rescue us from ourselves,
whose love is reflected in highly complex systems designed
for life provision and sustainment, and who is deserving of
great glory and honour."

Symbiosis classification categories

Symbiosis classification can be complex and confusing, as
there are several subcategories of relationship characteristics.®
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Figure 1. Photo, left. A parasitic relationship between dodder (Cuscuta sp.) and host plants. Modified illustration, right. Germinating dodder seeds
detect chemicals produced by a host plant (in this case the potato, Solanum tuberosum), and grow toward it. Once attached, dodder curls around the
potato stem. A root projection, called a haustorium, then penetrates the host and takes sugars and nutrients.'” As a parasite, the dodder does not

generally kil its host.

Parasitism, mutualism, and commensalism are classified
as functional relationships and describe how symbionts
interact with each other. Parasitic relations describe intimate
relations of one species taking nutrients from another that
does not generally result in death of the host (see figure
1).'*1> Parasites can be contrasted with parasitoids, which
are insects with a free-living stage that have intimate
relationships with a host, during parts of its lifecycle, but
generally kill the host in order to complete its lifecycle.'
It has been estimated that nearly all organisms on the
planet are host to at least one parasite species.'” As will be
discussed below, some species can become parasitic and/
or pathological under certain circumstances. Commensal
alliances have not been well researched. They have been
historically defined as relationships where one member is
not affected by the relationship, but the other is benefited
(see figure 2).'*'7 However, some commensal relationships
have been reclassified as mutualisms with further research.
Some investigators are suggesting that they are more complex
than was thought, because interactions are dependent on
groups of phenomena depending on ecological processes and
relational components.'® Mutualistic symbioses are alliances
where all involved benefit (see figure 3).!°?° There are also
categories of structural relationships. Francis simplifies the
structural categories into two broad groupings: the location
of symbionts in relationship to one another and the degree
of dependence they have for one another.’ There are three
structural subcategories of locations that symbiologists have
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identified. Endocytobiosis occurs when one symbiont lives
inside the cell of another, such as bacteria living inside
protists that reside in the gut of termites.”! Exocytobiosis is
where one symbiont is external to the other, as in lichens, and
endosymbiosis occurs when one symbiont is extracellular but
operates in internal spaces, such as protists in the gut lumen
of termites.>?! As for the degree symbionts are dependent on
one another, they can either be facultative or obligate. The
above overview is a surficial view of the ubiquitous types
of symbioses found in nature, but how might these alliances
have originated?

An overview of a naturalist
understanding of the origin of symbioses

Though some authors have claimed that universal descent
with modification is not robust enough to fully explain the
origin of symbiosis, evolutionists are in general agreement
that natural selection and mutation events can consistently
address reasonable explanations for their origins, which
are assumed to begin with simple organisms that were
not symbiotic.”> Some complex mutual symbioses, such
as lichens and arbuscular mycorrhizal fungi, have been
conventionally dated 600 million and 400 million years
respectively.”?*

Historically, symbiotic alliances were not thought to
be common, nor were they considered phylogenetically
significant. Since Darwin, much of the evolution emphasis
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has focused on struggle and competition, but cooperation (e.g.
kin selection, group selection, reciprocity, and by-product
mutualism) is also crucial in an evolutionary paradigm in
order to understand symbiotic associations and the success
of mammals.” A landmark paper by Margulis (Sagan) on
endosymbiotic theory was a turning point in a naturalistic
understanding of eukaryotic cell evolution.?® Though it
took time for the scientific community to acknowledge,
and not all of her hypotheses were correct, the evolutionary
community is in general agreement that her key explanations
for cells merging into one another through cooperation is
consistent with an evolutionary understanding for the origin
of eukaryotic genomes, chloroplasts, and mitochondria.”’
Simple cells continued to evolve in organismal and relational
complexity, and symbiotic alliances were considered key
evolutionary events. Two general directions of investigation
have been the focus of symbiotic origins: 1) how antagonistic
and autonomous organisms entered into mutually beneficial
alliances, and 2) the capturing of an organism by another
organism with a symbiotic history.*

It is important to keep in mind that the degree of
association is assumed to be based on the energetic costs and
benefits that are inherent for an association to be established.®
In systems ecology, it is all about energy and efficiency.
Many would argue that initial organisms were produced by
random natural processes, but, as more and more organisms
interact in a system, natural selection drives that system
into increasing specialization, cooperation, efficiency, and
complexity, resulting in ecosystem resilience and stability.”
For example, competitive relationships are not considered
energy efficient because some of the precious energy required
for life (e.g. foraging, mating, thermoregulation) is used to
compete for resources. Therefore, natural selection can drive
competitors into more energy efficient interactions such
as microhabitat separation (e.g. stream insects inhabiting
substrate while others live at the surface), temporal separation
(e.g. hawks hunting by day and owls by night), resource
partitioning (e.g. Galapagos finch beak diversification
allowing for a variety of seed resources for a diversity of
finches) and mutualisms (lichenized fungi, and/or algae/
cyanobacteria cooperating as one organism).

As evolutionary processes continue through time,
symbiotic interactions can hurt or help their partners,
depending on the natural circumstances and identified
genetic mechanisms. For example, Douglas™ describes a
Photorhabdus bacterial species in a mutual alliance with a
heterorhabditid nematode residing in its gut. The nematode
provides food and shelter to the bacterium and the bacterium
helps the worm in its healthy growth and development. But
the nematode is an endoparasite of soil insects. When the
bacteria are released into the insect by the nematode, the
bacteria are pathogenic to the insect. The bacteria multiply
and thrive on insect nutrients and produce toxins that inhibit
other parasites. The nematode will also feed on the bacteria

as the insect weakens. As conditions worsen, the worm
produces a non-feeding nematode form, gets colonized by
remaining bacteria, and returns to the soil to find another
insect. The genetic mechanisms for this complex behaviour
are carefully orchestrated and some have been identified.
HexA, for example, positively regulates for mutualism and
negatively regulates for pathogenesis.’' Other genes have
been identified up and down regulating for pathogenesis
and mutualism as well. There are many relationships like the
above, and researchers suggest that these relationships began
as antagonistic pathogens and that genetic circuitry evolved
to have a balanced control of mutualism and pathogenesis
because benefits outweighed costs and enabled increased
fitness for future generations.

Douglas®? describes two types of evolutionary scenarios
that might explain the origins of symbiotic relationships.
They include the transition mechanisms from antagonistic
to mutualistic relations and partner capture. These events are
complex, and many organism examples could be given to
illustrate each. Antagonistic to mutual relationships may have
happened by amelioration or addiction. Amelioration may
happen when virulence decreases in a way that cooperation
produces greater fitness for the parasite. Addiction may
happen when one organism becomes dependent on a partner
without benefit. Though symbiotic addiction has been
observed and described, it does not seem to be prevalent. The
other possible event is called partner capture, and that can
occur when organisms with a history of symbiosis acquire
a new partner, as in the case of mycorrhizal associations.
Suffice it to say that biologists have observed countless
examples of associations where the above events are
plausible, and research is shedding light on the details of
these complex associations, even at the genetic level. But
what is often missing are the most complex questions of
what detailed properties of each autonomous system must
be necessary in order for them to interact in intimate and
intricate ways.

An alternative design hypothesis for
the origin of complex alliances

A philosophical naturalistic premise for the origin of life
and biotic interactions includes randomness and abiogenesis/
panspermia of the first cell. Systems are then assumed to
self-organize (or self-reinforce) and increase in complexity
via natural selection. As young-age creationists, we reject
that premise in favour of the Genesis account of created
kinds.* This has ramifications for the species concept issue,
because species of creatures are the ones interacting in these
close-knit relationships. If an original archetype (kind) of
creature was created by a designer with intelligence and
understanding, especially when it was designed to interact
in complex systems, it is easy to see how conclusions
drawn from extant systems could greatly differ from the
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Figure 2: A commensal relationship between resurrection fern
(Pleopeltis polypodioides) and white oak (Quercus alba) in Northeast
Georgia, USA. Because the fern is an epiphyte and grows on the oak,
fern rhizomes and roots attach to the tree enabling it to grow off the
ground and obtain water and nutrients from sediments on the tree and
surrounding air.'® This benefits the fern by allowing it to gather more
sunlight and be more protected from being stepped on and eaten.
The tree is not harmed, nor is the fern taking nutrients from the tree.
Resurrection comes from its ability to dehydrate to a state where it looks
brown, shrivelled, and dead only to recover rapidly to a lush green state
after a rainstorm. Much research is revealing greater understanding
behind this ability."” Some investigators are suggesting that commensal
relationships are more complex than was thought, because interactions
are dependent on groups of phenomena depending on ecological
processes and relational components.”®

naturalist view. For example, a young-age creation model
would predict the opposite progression from mutualistic
relationships to relationships of suffering and harm (e.g.
parasitism).***” Though evolutionary biologists have many
different definitions for a species, the definitions are based
on the faulty premise of dismissing the Genesis narrative.
Therefore, when analyzing and drawing conclusions
about ecological symbioses, it is imperative that creation
biologists define the species in a way that is consistent with
a biblically based/baraminological paradigm. This process
has begun, and young-age creationists are in agreement that
a biblical view of species, while rejecting species fixity and
moving beyond essentialism, is a product of God’s initial
prototype.* These first organisms were designed to interact
with others and fit into larger and more complex systems
that would reflect God’s invisible qualities of intelligence,
unity, diversity, beauty, provision, and sustainment for all
His creatures.>***! These creation-based species concepts
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suggest that a biblical/baraminological view of species has
better explanatory power for phenomena such as ring species,
Cenozoic species stasis, allopatric species, geographical
heterogeneity, stable morphology in hybrid zones, cryptic/
sibling species, and symbiotic relationships than Mayr’s
biological species and other evolution-based species
concepts.

We want to emphasize that though organisms do have
characteristics of autonomous molecular machines, they
are connected and thrive on relationships, and relationship
is an invisible attribute of God.* As the above examples
demonstrate, some of these interactions are good in that
relationships are beneficial to all involved. Some of these
relationships produce suffering and death for one or
more symbionts and, in some situations, may move from
mutually beneficial to antagonistic within the same life
cycle. Evolutionary explanations lack the specific detail of
the complex requirements that must happen in order for two
or more autonomous organisms to enter into relationship.
We believe that initially these relationships began with fully
formed organisms designed to work together in very good
ways, which is consistent with the Creator’s relational nature
but contradictory to an evolution model.** However, man’s
rebellion resulted in God cursing the ground, resulting in the
negative consequences of suffering, disease, and death.**
All of these considerations are key scaffolding in a model
of symbiotic relationships within the larger model of young-
age creation.

Biblical life and death

Biological functions include systems that produce defining
characteristics of living entities such as metabolism, growth,
responding and modifying to environmental conditions, and
reproduction. However, ‘life’ itself and consciousness seem
to have attributes which are currently beyond the reach of
scientific methods to explain how they originated. This
is consistent with the idea that ‘life’ is not physical (not
measurable) and originates in the Author of life who is also
Spirit and not measurable.***” In the same way, biblical death
may be more than cessation of life; it may include cessation
of function and purpose for which it was created, which
should drive deeper discussion of these issues regarding
relationship design and parasitism/predation in an initially
very good world.* Therefore, we focus on the task of making
sense of biomolecular, physiological, or anatomical functions
which have been proven decipherable. In fact, because these
complex systems operate with such expected consistency,
there is the growing tendency to explain biological functions
using engineering or design principles. If diverse biological
systems do consistently operate by principles similar to
human-engineered systems, then these observations could
naturally flow into the development of a model for symbiotic
relationships.
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Engineered biological design

Engineering principles are experimentally (or exper-
ientially) verified rules that must be incorporated into designs
in order to get them to work for an intended purpose, or to
achieve design characteristics such as efficiency, beauty,
communication with two or more entities, and the exchange
of resources.*® If an engineer wanted to maximize the heat
transfer between two fluids flowing through adjoining pipes,
then the engineering principle would stipulate that fluids
would flow in opposite directions by a principle known as
countercurrent flow. Conversely, if an engineer observed a
high transfer of heat between fluids in a biological setting,
then their knowledge of engineering principles would guide
them to suspect that a countercurrent flow system would
be discovered. This countercurrent flow system has been
discovered in many taxa.*?> Research demonstrates a
remarkable correspondence in design, purpose, and function
for many organism systems with similar devices produced
by human engineers.>* Organisms are made of systems
that often exploit the properties of ‘natural laws’ such as
gravity, inertia, and momentum. (For a compelling talk that
reinterprets ‘natural law’ as God’s intentional and active
working throughout the universe, see Wise’s talk at a recent
conference dealing with Historical Adam).**

In the biology subdiscipline of biomimicry, human
engineers regularly copy these systems and use them for
inspiration in design and to improve human technology.”
Some are calling for merging the fields of biology, computer
science, and engineering, because terms and concepts
from these disciplines are being applied in the biology
laboratory.**” Engineering-inspired fields such as integrative
systems biology, biomedical engineering, and synthetic
biology have more in common with engineering approaches
than with traditional biological ones.*®

Engineered biological design:
working hypotheses and tenets

The rationale for developing a design model of symbiotic
relationships would hardly suggest a ‘tweaking’ of current
biological theory. Starting from an engineering basis would
produce a radically different model. Previous creation
models for programmed mediated design and rapid post-
Flood intrabaraminic diversification may be consistent with
the model discussed below.” %’ A design model of symbiotic
relationships seeks to answer similar questions that current
evolutionary theory tries to explain. These are: 1) How do
we account for the apparent design of organisms suggested
by their purposeful behaviours and exquisite fit of form and
function? 2) Can nature function as an agent sufficient unto
itself to produce life’s observed structure and function, or
is an intelligent agent outside of nature needed? 3) Is the
mechanism for organic change an independent and internally
designed dynamic within organisms themselves, or is it the

external environment and its randomly variable conditions

controlling mechanisms for change? 4) How does a design

model of symbiotic relationships explain the suffering and
pain that can come and go as organism interactions change
from mutual, commensal, and parasitic if God is good?

We hypothesize that:

1. Biological functions will be accurately explained by
models developed using engineering principles.

2. Studying human engineering practices will accurately
inform biological research predictions and will direct
researchers to precise characterizations of phenomena.

Moving biology into the realm of engineering may
seem extreme, but we predict it will be how biology is
practised by future generations of biologists. That said, these
understandings do not take away from the wonder, beauty,
emotional and spiritual experiences that come from exploring

a forest trail, enjoying a beach sunset, contemplating the

relational intelligence between mother bear and her cubs, or

investigating the biomolecular interactions of tree roots and
mycorrhizal hyphae. Wonder, beauty, curiosity, emotional
wellness, and enjoying relationships with other beings are
also part of God’s invisible qualities and are consistent with

a very special world.

Computational biologist Sara-Jane Dunn gave a
fascinating talk about her work at the interface between
biology and computation.®’ The distinction between basic
biological research and its engineering applications, and
who is doing either, is unclear. Thus, we now find some
biologists and engineers focused on basic research and
some in both fields concentrating on applications. Today,
investigators acknowledge that research is best handled by
a multi-disciplinary approach, but the future will likely see
more of a uni-disciplinary approach where the fields are
merged, and all must learn their craft by studying beyond
their major academic disciplines.®

Based on our hypothesis that studying human engineering
practices will direct researchers to precise characterizations
of phenomena, at least three tenets provide an engineering-
based context for interpreting biological observations.

1. Intentionality (teleology). Goal-directed activity to specific
ends is observed in creatures essentially as a continuum
from the molecular level to the whole organism, to the
community, to the ecosystem. Rather than contrive
explanations to work around this phenomenon, a design
model of symbiotic relationships would characterize
interpretations of biological systems in terms of their
primary purpose and also embrace the search for ‘purpose’
as a useful guide to research agendas. ‘Top-down’ is the
goal-directed approach humans use when designing
systems. Thus, within a design model of symbiotic
relationships, the ‘top-down’ rule for interpreting
biological findings is seen as essential to correctly analyze
systems.

2. Internalistic. All biological operations arise from
identifiable control systems innate to the organism. The
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Figure 3. A mutual relationship between an ectomycorrhizal fungus and forest tree. Ectomycorrhizal fungi (ECM) are a type of mycorrhizal fungi that
form a symbiotic relationship with most forest trees and supply them with nitrogen and phosphate, while the tree provides usable carbohydrates
for the fungi.®'® These nutrients are exchanged across a hyphal network interface called the Hartig net. According to the design MOSR, if one went
searching for where the information that specifies harmonization of the ectomycorrhiza and forest tree roots resides, it would not be found within

either, rather it comes from the mind of the Designer.

form and function of living entities are governed by innate
systems. A rule for interpretation is that internal
programming—not environmental conditions—will be
credited for the successful solution to challenging
exposures that may lead to differential survival and
reproduction in a population.

3. Individualistic. Like all engineered entities, organisms are
discreet individuals delineated by definite and distinct
boundaries that distinguish ‘self” from ‘non-self’. A design
model of symbiotic relationships expects innate engineered
controls will regulate organism—environment relationships
as well as organism—organism relationships. An organism’s
internal programing specifies (and restricts) only certain
external conditions fo be stimuli. Therefore, when
interpreting how ‘self”’ relates to ‘non-self’, individual
organisms must be seen as discreet elements of broader
systems called ‘ecosystems’. An accurate understanding
of the ecosystem as a whole is obtained by accounting for
the individual role of each kind of organism as a distinct
element fitting within an extensive system. This contrasts
with the view of many evolutionists, such as Steven Rose
of The Open University, that blur the distinction between
individuals and the ecosystem. Rose said, “There is no
overriding reason why we should consider ‘the organism’
as an individual rather than ‘the group’ or even ‘the
ecosystem’.”%

An engineering-based model of symbiotic relationships
(MOSR) recognizes that characteristics of ecosystems emerge
from the contributions of each individual in relationship with
one another. Individuality, therefore, is not obliterated by seeing
creatures as being absorbed into an environmental collective.
Thus, no matter how closely two (or more) individuals may
operate together in what engineers may call a seamless
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operation, a MOSR recognizes that there really is a seam and
focuses research on what is happening at the seam. We predict
that each individual organism will have an interface system
that tightly controls how they relate to each other. It is the
innate control of these relationships by each individual that
determines the characteristic of the ecosystem. Therefore, a
primary expectation of a MOSR is to discover corresponding
system elements between human-designed contrivances and
biological mechanisms performing similar functions. Evidence
has been described supporting this prediction.”

MOSR expects symbiotic relationships to
be regulated by biological interfaces

Recognizing organism relationships is far from explaining
the mechanisms enabling that relationship to happen. This is
a fundamental question at the foundations of biology: how
do two autonomous entities with distinct boundaries either
work together or not?

Understanding symbiosis based on design analysis starts
by looking for an analogous human-designed relationship, the
mechanisms for operation of which are already understood,
and seeing if there is a true correspondence between its
constituent elements and those elements found within
symbiotic biological relationships.

How could engineers overcome dissimilarities and
get two autonomous entities with distinct boundaries to
work together? There must be a bridging mechanism. A
logical solution connects them via an interface. Prominent
computer interface designers Kim Clark and Brian Petrini
underscore the necessity of interfaces for cooperation. They
emphasize that to understand an interface is to understand
how autonomous entities can form intimate alliances and
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cooperate with one another by communicating in such a
way that information and product exchanges occur in a
harmonious fashion.®%

Distinctive elements characterize interface systems

Designers use in-depth operational knowledge of both
unrelated entities to integrate their functions into three
indispensable interface elements: authentication, protocols,
and a common medium of conditions mutually accessible to
both entities. These three elements constitute the minimal
components needed to attain basic functioning of an interface.
Removal of any one of them causes an interface system to
effectively cease functioning.

Authentication is a key mechanism used to recognize
‘self” from ‘non-self’. Authentication is a highly regulated
and extremely selective process that constitutes one element
of an interface system. Systems or behaviours within
individual organisms will function as an interface that often
mandates disclosure of identifying information, validate that
information, authenticate identities, and authorize exchanges
with only select entities within an ecosystem.

Protocols are rules, processes, or mechanisms established
by the interface designer that work between requestor and
provider in order to regulate the relationship. Physical
attachment often precedes control. If actual physical contact
will be an element of control, protocols specify the physical
conditions (i.e. for living things protocols specify the
trait(s) that enable(s) physical attachment), which facilitate
regulation through physical contact. Therefore, it is common
that a uniting element fits together material elements at the
boundaries of both entities like the Apollo-Soyuz docking
station. One basic way for an autonomous entity (A) to
produce a desired outcome from another entity (B) is for A
to physically attach to B and take control over B.

There is another type of regulation between autonomous
creatures that doesn’t involve physical contact. These
outcomes are actually the consequential end product of each
creature’s internal processes. The regulation starts when one
creature detects specific conditions (i.e. stimuli) caused by
another autonomous creature. It takes an elaborate design
for one entity to present specific external conditions to an
environment, which, when those conditions are detected by
a second entity, responds by making a product that is useful
to either the first entity or to the community as a whole.
One example of highly complex interactions with little
direct physical contact is earthworm multiple interactions
in ecosystems. One study showed that they improve
agroecosystem functions by improving and strengthening
bacterial and small animal community interactions by indirect
impacts that resulted in an improved and sustainable healthy
growing environment for rice crops.*

The Common Medium is a physical condition external
to two or more entities. Each entity must have at least one

of its traits capable of interacting with the condition. For
example, when humans speak to each other they use a
common medium of air. Vocal cords, which can compress air
into waves, are the trait of one person, and ear drums, which
can sense compressed air waves, are the trait of the other
person. Other common mediums are chemicals, electricity,
or light. So, if the common medium is chemical, then each
creature must have some trait that can produce and/or sense
chemicals. So, we see a common medium is required in
order to connect two autonomous systems and is therefore
an absolute condition for an interface.®’

When observing certain organism symbionts, it could look
like one species is directly controlling the other, but they
are not. We need to remember how engineered interfaces
work. Each organism has an interface, but the interfaces
are only controlling the organism to which it belongs.
This relationship is sometimes tricky to understand. Why?
Because in mutualisms, harmonious outcomes are seen, but
the interfaces that enable the harmonization aren’t seen.
For example, when the fungal network interface of the
Hartig net supplies nitrogen and phosphate resources to tree
roots and tree roots supply carbohydrates to the fungus, it
is easy to assume one might be controlling the other (see
figure 3). This is not correct. The fungus and the tree root
each control their own resource exchange. Selectionists
assert that a long trial-and-error process of coevolution
brought about the ability for two completely different taxa
to help one another. An engineering-based MOSR would
suggest that the immaterial information is controlling these
physical operations within the fungus and the tree, which
are two distinct, autonomous entities. In this case, if one
went searching for where the information that specifies
harmonization of the ectomycorrhiza and forest tree roots
resides, it would not be found within either but comes from
the mind of the Designer.®’

In a MOSR, parasitism and commensalism may be the
result of the removal/dysfunction/mutation of one or more
of the above elements of interface systems. In this view,
parasitism is the violation of distinct boundaries of one entity
upon another. This is in contrast to mutualism, which does
not violate boundaries between entities.

Normally, free living nematodes seem to prefer to feed
on one genus of bacteria, Pseudomonas, over other bacteria
on which they routinely feed.®® However, a nematode
(Caenorhabditis elegans) that lives in soils of temperate
regions learned to avoid the pathogenic species Pseudomonas
aeruginosa and was able to transmit this learned avoidance
for approximately four generations. The nematode can
detect double-stranded RNA found in the pathogenic P,
aeruginosa and it initiates a response. Investigators
discovered that changes in the expression of a gene, daf-7,
in a specific neuron called ASI, was a likely cause for the
worm’s avoidance behaviour.” These researchers also found
substantial changes in the small RNAs in the germline,

CREATION.com 103



JOURNAL OF CREATION 36(2) 2022 || PAPERS

including the ones called Piwi-interacting RNA (piRNA).
As the name suggests, piRNAs interact with piwi genes,
which help to regulate stem cell differentiation. Thus, data
suggests that the piRNA pathway is critical for inheritance
of the behaviour.

The above example illustrates a complexity that far
surpasses naturalistic explanations and is an excellent
example for MOSR interpretation.

Conclusions

Based on human-engineered analogues, all relationships
between biological entities are likely rooted in a basic
interface design principle that enables them to interact with
each other. Interface design is challenging. A mind is the
only known origin of interface systems. It is an information-
intensive task to devise physical or logical mechanisms to
harmonize independent, often dissimilar, organisms. If God
designed interface systems into creatures, then it is reasonable
that their harmonious operation would greatly exceed
anything humans have devised. Clark and Petrini underscore
the importance of an interface designer’s thorough knowledge
of all systems.®® The Designer needs to understand all of
the requirements of the requester while grasping all aspects
of provider capabilities. Thus, for creatures to harmonize,
the interface designer must foresee the outcome desired
for each creature that will result from the relationship and
have in-depth knowledge of their phenomenally complex
systems. Given that all creatures seem to be linked into
vast ecosystems, this indicates that the Engineer of all of
these interfaces possesses an incomprehensible amount of
knowledge.

The ecosystem—interface model is powerful confirmation
for an engineering-based approach to symbiotic relationships.
Evolutionists struggle to explain the origin of information for
even an individual organism. But when it comes to highly
interfaced relationships such as lichens, plants/pollinators,
and mycorrhizal fungi, evolutionary naturalists must
claim that these relationships were never elements of any
overarching plans. Their solution is an appeal to everything
coevolving together. When one reads ‘coevolution’ in
evolutionary literature, then that should prompt a biological
researcher to look for two or more interfaced organisms. But,
if ‘coevolution” amounts to no more than a declaration, then
we must ask, where are the regulatory plans located for a
world of innumerable and diverse ecosystems? From a model
of symbiotic relationships viewpoint, they exist in the mind
of the omniscient ecosystem Engineer, the Lord Jesus Christ.
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