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Abstract

This paperinvestigates an analogous relationship between cryptographic systems and biological genomes
to evaluate the plausibility of life’s spontaneous origin. In a comparison of brute-forcing a modern encryption
algorithm (AES-128), computational resources required to generate functional genomic sequences through
non-random, sequential, directed processes are quantified. The research demonstrates that while AES-128's
key space is considered computationally secure against brute-force attacks based on extreme time frames,
the information content of even the simplest autonomous genomes exceeds this cryptographic complexity
by many orders of magnitude. Mathematical calculations reveal that generating even the simplest viable
genome (Mycoplasma genitalium with 580,070 base pairs) through sequential, non-random permutation
would require computational fime vastly exceeding the deep-time estimated age of the universe of over
13 billion years, even when using optimistic assumptions about computational speed and the environment.
These findings provide quantitative evidence that spontaneous formation of functional genomes through
undirected processes is not only computationally infeasible in theoretical systems, but infeasible in practice
based within the bounds of the observable universe, even when conducted in a conducive environment. This
supports the conclusion that evolution from atomic components to even the simplest DNA genome cannot
be explained through random chance.
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Introduction

The origin of life based on the atomic generation
of molecular biological information systems, such as
DNA, poses a fundamental challenge to naturalistic
explanations of life’s emergence (Meyer 2009).
While modern science has made remarkable strides
in understanding the structure and function of
DNA, fundamental questions remain regarding
how such complex information systems could arise
spontaneously in an undirected system. This paper
approaches this question from the perspective of
binary cryptanalysis, applying principles from
cryptography and binary computational theory to
quantify the informational content of genomes and
assess the feasibility of their random generation
(Damasevicius 2010; Jiang and Xu 2010).

Cryptographic systems are designed to secure
information through mathematical transformations
that are computationally infeasible to reverse
without knowledge of specific keys. Modern
encryption standards like the Advanced Encryption
Standard (AES) with 128-bit keys are considered
secure because the computational resources
required to recreate the entire key space exceeds
current technological capabilities by many orders
of magnitude (Bogdanov, Khovratovich, and
Rechberger 2011; Lenstra and Verheul 1999). This
paper employs an analogy between cryptographic
systems and biological genomes to evaluate the

plausibility of life’s spontaneous origin by aligning
secure cryptographic systems design to the precise
sequences needed for functional genomes (Gehani,
LaBean, and Reif 2004; Xiao et al. 2006).

This analysis examines both secular perspectives
on the origin of life, which propose the progressive
development of increasingly complex systems from
fundamental (atomic) components over time, and
biblical creation beliefs, which assert a point-in-time
creation event. This directly investigates the biblical
account that God created Adam as a fully developed
human, as the complexity and time required
for Adam’s progressive creation would render it
computationally infeasible within the constraints
of universal time and certainly beyond biblical,
young-earth (Ham 2006), concepts of time. This
1s accomplished by evaluating the computational
feasibility of molecule-to-man evolution by comparing
the complexity of modern cryptographic systems
with that of biological information systems (Dembski
2002; Yockey 1992).

By quantifying the informational complexity of
genomes into binary terms, and then calculating
the computational resources that would be required
for their non-random, sequential generation, the
hypothesis that functional genetic sequences could
not arise through undirected processes can be tested.
If the computational requirements exceed available
resources by margins that render the process
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effectively impossible, this would provide strong
evidence against spontaneous origin explanations
and support the conclusion that designed information
systems require an intelligent designer (Behe 1996;
Meyer 2009).

By converting the informational complexity of
genomes into quantifiable binary terms, the same
computational methods wused for brute-forcing
cryptographic keys to the creation of complex
biological information systems can be applied. If
the computational requirements for decryption are
infeasible even when considering a secular theory
of 13.8 billion years of universal time, then it can
be supposed that more complex systems would
become increasingly infeasible with respect to their
complexity. It should be noted that cryptography
occurs in an environmental vacuum, allowing
near perfect processing; this is opposed to DNA
which requires an entire framework of supporting
environmental and other conditions to merely exist,
much less reproduce and thrive.

Methodology

Our methodology combines principles from
cryptography, information theory, biochemistry, and
genomics to quantify and compare the complexity
of encryption systems and biological genomes
(Motahari, Bresler, and Tse 2013). The computational
requirements for breaking cryptographic systems
through brute-force attacks are established, then
similar analysis to the complexity of genomic
sequences is applied.

Cryptographic analysis framework

There are two fundamental approaches used
to bypass or break cryptographic systems: (1)
exploiting algorithmic or system vulnerabilities,
and (2) attempting multiple keys through brute-
force generation (Kim, Han, and Jeong 2018). This
paper focuses on the latter approach, as it provides
a clear mathematical basis for comparison, while
the former approach does not relate key generation
to time, but to other factors unrelated to temporal
factors. When attempting to decipher a cryptographic
system through brute-force, the process involves
systematically testing possible keys until the correct
one is found. For this form of brute-force attack to be
meaningful, the keys tested must be non-repetitive,
typically following a logical sequence from the
smallest to the largest possible key (Lenstra and
Verheul 1999). While a random search algorithm
is a more realistic model for unguided naturalistic
processes attempting to reach a functional target
within the search space, a random search inherently
allows for repetitive sequence generation. This
analysis deliberately employs a sequential, non-
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repetitive, brute-force algorithm which tests all
sequences in a specific order without repetition. This
method provides the missing built-in intelligence,
or design, to grant the most efficient advantage to a
naturalistic process or hypothesis. The demonstration
provides that generating a functional genome is
temporally infeasible even under artificially perfect,
non-repetitive search conditions; therefore, the
mathematical impossibility of a less efficient random
search is effectively proven. The average time
required to find a correct key is half the total time
needed to generate every possible key; however, the
entire key space may be generated for cryptographic
comparison, as in hash digests or collisions where
the entire key space is explored. While biological
evolution might theoretically rely on incremental
steps, the concept of irreducible complexity
demonstrates that a minimum number of functional
genes exist simultaneously for autonomous life,
establishing a baseline threshold that behaves as an
all-or-nothing requirement similar to an encryption
key (Behe 1998).

To relate this to DNA, the entire biochemical and
atomic composition of the effective parts of a genome
are considered as a key space, where the goal is to
generate a viable double-helix capable of forming a
functional DNA structure with any genomic traits,
satisfying minimal biochemical requirements (Abel
2024). This is distinct from generating a specific
genetic sequence that encodes the precise traits of a
particular human individual, which would require a
unique, highly specific sequence within the key space
(Jiang and Xu 2010). The viable DNA key space
represents all possible sequences that meet atomic
and biochemical constraints for a stable double-helix
of that particular genus or species, not the organism-
specific sequences that define a particular individual
within that genus species (Bonnici and Manca
2016). It should be acknowledged that finding one
specific functional sequence is mathematically more
restrictive than finding any functional sequence;
however, the ratio of functional to non-functional
configurations in biological macromolecules remains
astronomically small, maintaining the necessity for a
vast key space search.

For symmetric encryption algorithms like AES-
128, the security is directly related to the key size,
which determines the number of possible keys that
must be tested in a brute-force attack (Patil et al.
2016). The key space grows exponentially with key
length, making exhaustive key space generation
computationally infeasible beyond certain key sizes
due to the enormity of time, even if every possible
key could easily be systematically generated and
tested. Time is the factor that is currently paramount
to the brute-force determination of feasibility when
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cracking a large key. To illustrate this difficulty,
calculations are performed of the time required
to search the entire key space, at various rates of
computational performance, establishing a baseline
for comparison with calculating the possibility of
generating every possible atomic structure within
different levels of genomic complexity (Ali et al. 2020;
Bogdanov, Khovratovich, and Rechberger 2011).

Genomic complexity quantification

To quantify genomic complexity, the information
content of DNA sequences is analyzed in
terms of base pairs, treating each base pair
as a unit of information. Cryptographic base
component hierarchy is established, as follows:
Atoms — Molecules — Nucleotides - DNA
Strand—Double Helix (Genes+Chromosomes).
This allows for the number of atoms within each
compound to be collineated with cryptographic bits.

Thiscollineation takesanovel approachbyequating
the physical material content of DNA sequences in
terms atomic composition to cryptographic bits. The
assignment of one cryptographic bit to one atom is
used to establish a simple comparative baseline by
mapping physical dimensions to a digital format that
may be easily quantified. A more rigorousinformation-
theory approach to this calculation would indeed
consider complexity using cross-entropy:

K= _zqi 10g2 D;

where g, is the distribution of all possible atoms
i found in the DNA sequence and p, is the relative
abundance and distribution of those atoms on earth.
Under this interpretation, each atom corresponds
to —log,p, bits of information, and K represents the
expected number of bits of information for a randomly
chosen atom along the DNA sequence; however,
for the purpose of demonstrating overarching
computational infeasibility, this analysis employs
a simplified 1:1 ratio. This simplification still yields
wait times so large that further refining of the exact
bit-to-atom precision via cross-entropy is unnecessary
to demonstrate the conclusion. To accomplish
this, a hierarchy from atoms to the double helix is
established, allowing the quantification of atoms
within each component. This will show that genomic
complexity, even of the smallest genomes, vastly
exceed the informational key space of AES-128.

The relationship is established with AES-128, as
AES-128 quantifies the uncertainty in a well-known
digital key space that is broadly understood for its
enormous size, while maintaining a basic structure.
When related to DNA sequences, the sheer scale of
atoms required to construct even the simplest self-
contained genomes represent an entirely different
dimension of enormity. The immense size of these

genomes represent a material scale far larger
than abstract cryptographic key lengths, making
a calculation of time required for their creation
relevant to the origin of life.

To demonstrate this relationship, the initial
comparison considers Mycoplasma genitalium and
Mycoplasma pneumoniae, which represent the
smallest known autonomous genomes (Jiang and
Xu 2010; Motahari, Bresler, and Tse 2013). After
the computational complexity for the most simplistic
genomes on earth are established, the much larger
human genome is considered for comparison related
to directed, non-repetitive creation to time. The
total information content is calculated for these
genomes and expressed in terms of a measure of
unpredictability, which are aligned as bits, allowing
direct comparison with cryptographic key spaces.

Computational feasibility analysis

To assess the feasibility of generating functional
genomes through random processes, the time
required to systematically generate all possible DNA
sequences of various lengths at different rates of
computation is calculated. Comparison time frames
with established reference points, including the
maximum estimated age of the universe according
to conventional secular scientific understanding
(approximately 13.8 billion years [Spiegel and Turner
2012]) and the biblical time frame of approximately
6,000 years (Mortenson 2009), are also established.

When analyzing the feasibility of a brute-force
attack, it is important to consider both a system with
realistic capabilities and one with the most advanced
computing power available (Curtin 2005). By
calculating the time required to break a system under
both conservative and highly optimistic scenarios,
including those involving modern supercomputers, it
1s possible to determine the upper limits of what is
computationally possible within a given time frame.
This allows the establishing of upper bounds on what
is computationally possible within the available time
frames for bit calculations based on cryptographic
brute-forcing. It should be noted that natural processes
would be orders of magnitude slower than even a
conventional computer. To align this methodology
with each genome, only the specific mechanisms
related to discrete, definable, chemical attributes
are used. This excludes continuous variables both
required within and external to the genome. Proving
that an exaflop supercomputer cannot brute-force the
key space within the deep-time age of the universe
guarantees that unguided natural chemistry, which
is drastically slower, chaotic, and bound by molecular
diffusion, is fundamentally incapable of doing so,
even under the highly optimistic parameters granted
in this analysis.
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Results
Cryptographic complexity of AES-128

The AES-128 encryption standard uses a
128-bit key, creating a key space of 2'%® possible
keys (approximately 3.4x10%). To quantify the
computational requirements for a brute-force attack
on this system, calculate the time required to search
the entire key space at various rates (Bogdanov,
Khovratovich, and Rechberger 2011; Lenstra and
Verheul 1999; Smart and Thomé 2021).

Computational feasibility AES-128 keyspace
generation (high-end system)

To generate all possible keys for AES-128, a rate
of sequential, non-repetitive bit generation can be
calculated using almost any scale of bits per second
desired. The calculations in fig. 1 establish the
timelines required in seconds and years based on 1
million keys per second.

Computational feasibility AES-128 keyspace
generation (El Capitan)

El Capitan is currently the world’s fastest
supercomputer, with over 11 million combined CPU
and GPU cores and a measured performance of 1.742
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exaFLOPS (1.742x10'® floating-point operations per
second) (Meissner 2024). The calculations in fig. 2
demonstrate a sequential, nonrepetitive generation
at 1.742 exaFLOPS.

Taking into consideration modern supercomputing
capabilities, the average time required to brute-force
AES-128 would still be enormous, exceeding the
conventional secular estimate of the universe’s age
(13.8 billion years or approximately 1.38x 10 years
[Spiegel and Turner 2012]) by a factor of nearly 400
times, making AES-128 effectively secure against
brute-force attacks.

If this calculation is considered computationally
infeasible due to universal time limits and processing
capabilities, it would be logically consistent that more
complex calculations would also be computationally
infeasible. The following research applies this
case when considering directed, sequential, non-
repetitive, generation of genomes. It is also important
to address non-directed, random, and repetitive
genome generation that originates, not through a
creator, but in a chaotic environment.

Complexity of Genomic Information
To align the genomic sequences of three

2128

t o°

avg years 9

Brute-Forcing AES-128 at 1 million keys per second
At a rate of 1,000,000 keys per second, the total time to test all possible AES-128 keys would be:

~ 3.4x10*seconds

Maximum time to find the key: Converting to years (where 1 year = 31,556,952 seconds or 3.2x107):

_ 3.4x10%
e 3.9x107

Average time to find the key: This is % the total time:

~1.08x10”years

25
_ L.08x107 5.4 x10* years

Fig. 1. Exhaustive key search time estimates for AES-128 at a commodity baseline throughput ( 1.742X10° keys/sec).

2128
t=

10'® ~

avg years 9

Brute-Forcing AES-128 with El Capitan Supercomputer
At a rate of 1 x10'® keys per second, the total time to test all possible AES-128 keys would be:

~ 3.4x10%seconds

Maximum time to find the key: Converting to years (where 1 year = 31,556,952 seconds or 3.2x107):

_ 3.4x 10%
years 3.2x107

Average time to find the key: This is % the total time:
_1.08x10"

~1.08x10" years

~5.4x10"%years

Fig. 2. Exhaustive key search time estimates for AES-128 at exascale supercomputing throughput (10'¥keys/sec).
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representative species, a foundational understanding
of the atomic complexity of DNA will be established.
This enables the collineation of DNA tetramers
(rungs) or four-base sequences to be compared to
binary bits in cryptographic systems. Considering the
composition of genomes as comprising Adenine (A),
Cytosine (C), Thymine (T), and Guanine (G), if the
phosphate is counted as PO, (5 atoms), then removal
of three —OH groups from the sugar (3 oxygens and
3 hydrogens) is required in order to form two sugar-
phosphate linkages (one going “up” the DNA strand
and one going “down” the strand) and one sugar-base
linkage. Additionally, removal of one hydrogen from
each of the bases is necessary to create the sugar-
base linkage.

Table 1. Summary of DNA bases.

Base Full Name Chemical Formula Type
A Adenine C,H,N, Purine
C Cytosine C,H,N,O Pyrimidine
T Thymine C,HN,O, Pyrimidine
G Guanine C,H,N,O Purine

Table 2. Number of atoms in DNA bases (after removing
1H).

Base Atoms (after removing 1H)
Adenine (A) 14
Cytosine (C) 12
Thymine (T) 14
Guanine (G) 15

The atomic counts are represented in tables 1 and
2, and fig. 3, respectively.

Our analysis of genomic complexity focuses on
three key examples that represent the minimum
information content required to specify the complete
genome sequences. Even at an initial glance, it is
clear that these numbers vastly exceed the AES-
128 key space of 2128, demonstrating that genomic
complexity is many orders of magnitude greater than
even strong cryptographic systems.

* Mycoplasma genitalium: 580,070 base pairs/
comparative bits)

* Mycoplasma pneumoniae: 816,394 base pairs/
comparative bits)

* Human genome: Approximately 6.4 billion base
pairs / comparative bits)!

Computational Feasibility
of Genome Generation

To assess the feasibility of generating functional
genomes through directed processes, the time 1is
calculated to systematically generate all possible
DNA sequences at a rate of 1 quintillion sequences
per second (10'®8). This varies from secular viewpoints
of origins, in that the calculations below are non-
repetitive, sequential, and directed. In secular
literature, the process of creation and the origin of life
is random, repetitive, and undirected. This section
discussion non-ergodic key spaces, the improbability
of chaotic origination of even the simplest form of life.
The keyspace generation is processed based on speeds
from the El Capitan Supercomputer at 10'® bits per
second (bps). In order to clarify this analogy, we are
utilizing this supercomputer’s processing speed to
establish an artificially high benchmark compared to

1. DNA Bases (A,C, T, )
*Adenine (A): CHN, —»5+5+5=15 (-1H) atoms
*Cytosin (C): C, HN,O—4+5+3+1=13 (-1H) atoms
*Thymine (T): CHN,O,—5+6+2+2=15 (-H) atoms
*Guanine (G): CHN,O—5+5+5+1=16 (-1H) atoms
Average per base: (14+12+14+15)/4=13.75 atoms
Per rung (base pair): 2 bases per rung —2x13.75=27.5 atoms
2. Sugar-Phospate Backbone (per rung)
Deoxyribose: 13 atoms (remove 30 and 3H to form 2 sugar-phospate bonds and 1 sugar-base bond
Phosphate: This would remain as 5 atoms
*Deoxyribose (sugar, C.H, O,): 5+10+4=13 atoms (Remove 3 Oxygen and 3 Hydrogen
* Phosphate group (PO,): 1+4=5 atoms
* Each nucleotide (one side) =sugar+phosphate=13+5=18 atoms
*Two sides per rung:(13.75 atoms per base+ 18 per backbone) X=63.5 atoms
3. Total Atoms per Rung
*Total per rung: 63.5 atoms

Atomic Composition of a DNA Tetramer

Fig. 3. Atomic composition of a DNA tetramer.

! This is representing the diploid genome which accounts for copies of autosomes, whereas the haploid genome is roughly 3.2 billion
base pairs.
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natural chemical reaction rates, or possibly quantum
time intervals. This serves to establish a theoretical
upper limit that facilitates our direct comparison
with cryptographic key spaces. In this comparison,
we are giving the undirected processes of nature
an unrealistic mathematical advantage. We are
calculating what would happen if nature could build
and test genetic sequences as fast as the world’s most
advanced supercomputer processes data. We hope by
demonstrating that even at impossibly high speeds
for natural design, there is still not enough time in
the universe’s history to randomly generate a viable
genome. In so doing, we hope to draw the logical
conclusion that it is entirely impossible to create a
genome at the much slower, actual rates of natural
chemical reactions.

It must be noted that these baseline calculations
assume the target is a single specific functional
sequence (M=1) out of all possible sequences (V). In
reality, the set of all viable functional sequences (M) is
greater than 1. While assuming M=1 maximizes the
expected waiting time, acknowledging a larger target
set does not resolve the mathematical infeasibility.
The search probability (M/N) and the corresponding
active information (I,=—log,(M/N)) required to locate
any functional sequence within the keyspace remains
astronomically prohibitive (Dembski and Marks
2009; Diaz-Pachén and Hossjer 2022). Calculating
the exact value of M for a viable genome is currently
beyond empirical biological limits, but even highly
generous estimates of M do not reduce the required
time to computationally feasible levels.
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Analysis
Comparison of Cryptographic
and Genomic Complexity
Our results demonstrate that the informational
complexity of even the simplest autonomous genomes
far exceeds that of modern cryptographic systems
considered computationally secure. This comparison
provides a quantitative basis for understanding the
challenge posed by the origin of biological information.
The key space of M. genitalium is approximately
21162105 which is vastly larger than the approximately
10%° atoms estimated to exist in the observable
universe. This demonstrates that even with the
entire universe’s resources dedicated to the task,
generating a specific functional genome through
random processes would be impossible. This
comparison is represented in Table 3.

Table 3. Comparison of cryptographic and genomic
complexity.

System Size Collineation Approximate Years
AES-128 128 bits 10%
M. genitalium 36,834,445 bits 111,000,000

51,841,019 bits
406,400,000,000 bits

M. pneumoniae 1()15.605.684

Human DNA

101‘350,031,577,563

Temporal Constraints on Evolutionary Processes

The time required to systematically generate
all possible DNA sequences for even the simplest
autonomous genome far exceeds the deep-time
estimate of the universe’s age (13.8 billion years) by
many orders of magnitude.

For Mycoplasma genitalium (580,070 base pairs) Total comparative bits:

580,070 base pairs x 3.5 atoms per base pair=6,834,445 atoms/bits
Converting to years (where 1 year~31,556,952 seconds or 3.2 X 107):

36,834,445,

t=—————seconds =
107

36,800,000
2 B B

011,000,000

years ,or, 2x1 years

This is 10 followed by over 11 million zeros, years.

Fig. 4. Mycoplasma genitalium.

For Mycoplasma pneumoniae (816,394 base pairs)

951,841,019,
t =

~ 251,840,959

10"

Fig. 5. Mycoplasma pneumoniae.

years, or, 2 x 1

015,605,684 years

For the Human Genome (3.2%x10° base pairs)

2406,400,000,00%;’“
t=
10"

Fig. 6. Human Genome.

406,399,999,940 1,350,031,577,563
~ 2 years, or, 2x10 ° years
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This is illustrated in a comparison of complexity
for Mycoplasma genitalium (fig. 4), Mycoplasma
pneumoniae (fig. 5), and the Human Genome (fig.
6). For Mycoplasma genitalium, the simplest known
organism capable of independent life with 580,070
base pairs, the time required to generate all possible
sequences at a rate of 1,000,000 sequences per
second would be approximately 2115990 years. This
is a number so large that it cannot be meaningfully
expressed in conventional notation. This would be
approximately a 2 followed by 349,500 zeros, years.

These calculations demonstrate that even
with generous assumptions about computational
efficiency, the generation of functional genomes
through even directed, non-repetitive processes
1s temporally impossible within any reasonable
time frame, whether conventional or biblical. This
holds true across both ergodic and non-ergodic
frameworks: the former is fundamentally barred
by insurmountable time scales, while the latter
faces physical limitations that prevent it from ever
achieving the desired result at any computational
speed.

Implications for Origin of Life Theories

This research has significant implications
for naturalistic theories of the origin of life. The
computational impossibility of generating functional
genomes through random processes undermines
scenarios that rely on undirected mechanisms to
produce the specific information content required for
life (Axe 2004; Dembski 2002; Gitt 1996). When faced
with this information, scientists must differentiate
between personal belief systems based on scientific
analysis, and beliefs based on an unfounded refusal
to acknowledge the possibility of a Creator God (Behe
1998; Meyer 2009).

It is also important to note that this analysis does
not address all possible mechanisms required to
support the formation, sustenance, and progeny of
biological information within living systems. Living
systems require additional factors beyond which any
quantification can be established to be viable (Axe
2010; Lonnig 2004).

Theories that propose non-random processes that
might reduce the keyspace, such as self-organizing
chemical systems or natural selection operating
on simple precursors, face their own challenges;
including, the origin of the selection mechanism
itself and the need for functional intermediates to
maintain the system (Luskin 2015; Meyer 2004).

This analysis establishes that the generation of
specific, functional genomic sequences through purely
random processes is practically unfeasible within the
available universal deep-time time frame (Dembski
1999; Gitt 1996). This is regardless of whether one

adopts a conventional scientific timeline or a biblical
one. This supports the conclusion that the origin
of biological information requires a foundational
instantiation of information in an initial non-
random, directed process, consistent with creation by
a Creator (Ham 2006; Meyer 2009; Ross 2001).

Discussion
Cryptography vs. Biology:
Key Differences and Similarities

While this analysis draws a parallel between
cryptographic systems and biological information,
it is important to acknowledge both the similarities
and differences between these scientific domains.
Both domains involve complex, specified information
that serves functional purposes; however, there are
also important distinctions.

AES is designed for cryptographic secrecy and
uniform entropy. DNA, while not engineered
for security, encodes biological information with
redundancy and additional structures to maintain
a viable internal function. Yet in terms of pure
combinatorial complexity, DNA 1is vastly more
complex than symmetric encryption schemes like
AES-128.

Another key distinction is that generating a viable
DNA sequence requires not just the correct sequence
of nucleotides but also the proper environmental
conditions for folding, expression, and function.
DNA requires water, moderate temperature, a near-
neutral pH, stabilizing ions (such as Mg?* or Na*), and
protection from radiation or enzymatic degradation.
These additional requirements further constrain the
probability of spontaneous generation.

Beyond Simple Probabilities:
Functional Constraints

This analysis considers solely the sequence of
DNA and its complementary base pairing; however,
it should be noted that for the sequences to occur
in any period of time, much less in consideration
of the correct order for functional genes, many
environmental factors also must have been present
at optimal levels. It should clear that none of these
factors exist in its own vacuum to then be combined at
a later point, instead, all of these conditional factors
(and many others not noted here) must have been
optimally present simultaneously for DNA to both
form and function correctly. Therefore, these myriad
conditions further increase the amount of pertinent
information required for DNA.

Although this analysis focuses on the combinatorial
complexity of generating specific DNA sequences,
biological function introduces additional constraints
that further reduce the probability of spontaneous
generation. A viable organism requires not just a
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correct genome sequence but also:

* Proper protein folding for functional enzymes

* Coordinated expression of genes

* Functional metabolic pathways

* Cell membrane and structural components

* Mechanisms for replication and repair

* Environmental and biochemical compatibility,

including:

— Stability of DNA double-helix only within
specific temperature ranges (denaturation
above 95°C)

— Appropriate ionic conditions, such as
sufficient magnesium (Mg?") for replication
and repair, and sodium (Na*) for dissolution
in water

— Sensitivity to pH, radiation, and other
environmental factors essential for sustaining
life (Bai et al. 2007).

Each of these requirements introduces additional
layers of complexity that would further reduce the
probability of spontaneous generation. The protein
folding problem alone represents a significant
computational challenge, with many proteins having
vast numbers of possible conformations but only a
few that are functionally viable.

The Mathematical Futility of
Random Search at Any Speed

To address questions about the inclusion of
multiple universes or increased computational
speed that would make these large calculations
more conceivable, it is important to analyze the
mathematics of a true random search. From a secular
scientific viewpoint, the organization of molecules
to life is an unplanned, undirected, random, and
repetitive process (Gitt 1996; Meyer 2004).

While our baseline calculations utilize a non-
repetitive brute-force algorithm with an expected
waiting time of E[T]= % an unguided naturalistic
mechanism operates as a random search with
replacement. A pure random search algorithm is
ergodic, meaning it will eventually explore the entire
key space uniformly over time. As such, its success
probability after ¢ seconds is P(success)=1—(1— )*
and its expected waiting time is E[T]= %

This mathematically demonstrates that an
unguided random search requires exactly twice the
expected waiting time as a sequential, “intelligent”
brute-force attack. Because the expected time for
the brute-force method already exceeds the secular
estimated age of the universe by millions of orders of
magnitude, doubling that required time for a realistic
random search further reinforces the practical futility
of spontaneous generation.

It is not necessary to introduce extreme non-
ergodic inefficiencies (where a system might
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theoretically generate highly clustered, repeated
guesses at a rate of 1 unique configuration per 10,000
attempts) to prove the computational impossibility.
Even assuming a perfectly distributed, ergodic
random search, the required time frames remain
mathematically futile, even with computational
capabilities far beyond current technological limits
(Dembski 2002; Gitt 1996). This aligns with broader
findings in information theory and design inference,
where the improbability of functional sequence
discovery without guidance is documented as
impossible within realistic time frames (Axe 2004;
Dembski 2002; Gitt 1996).

Response to Potential Objections
One potential objection to this analysis is that

natural selection might provide a mechanism to

reduce the search space by preferentially preserving
functional intermediates; however, this objection
faces several challenges:

Natural Selection This argument already requires
a replication mechanism, which itself would need
to emerge spontaneously before selection could
operate. This creates a circular dependency that
undermines the explanatory power of natural
selection for the origin of the first replicators (Behe
1998; Cairns-Smith 1966; Fry 2011; Meyer 2009).

ex nihilo nihil fit Even with selection operating, the
initial generation of functional sequences would
still face the combinatorial challenge identified.
Selection can only act on existing variation; it
cannot create new information from nothing (Axe
2004; Dembski 2002; Gitt 1996).

Multiverse While infinite time mathematically
dictates that any event with a non-zero probability
will eventually occur, scientific analysis must
remain grounded in the practical boundaries of
our observable universe (estimated at 13.8 billion
years). Within these empirical limitations, the time
frames render the scenario effectively unfeasible
(Collins 2003; Pross 2012; Ross 2001).

RNA World Hypothesis The prevailing view is that
life began with self-replicating RNA molecules,
which could both store genetic information and
catalyze chemical reactions. DNA is thought to
have appeared later, as a more stable repository for
genetic information, after RNA-based systems had
already evolved basic replication and metabolic
functions (Alberts et al. 2002; Fine and Pearlman
2023; Meyer 2004; Robertson and Joyce 2012).

Hybrid Models Some recent research suggests that
both RNA and DNA building blocks could have
co-existed and formed under prebiotic conditions,
but this does not imply that a fully-viable DNA
genome emerged spontaneously. Rather, it
suggests a possible chemical pathway for DNA
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to appear after or alongside RNA, still requiring

many evolutionary steps to reach a fully functional

genome (Fine and Pearlman 2023; Meyer 2004;

Robertson and Joyce 2012).

Quantum Computing Parallels An evolutionary
objection might argue nature operates similarly to a
quantum computer; however, breaking algorithms
relies on deliberate mathematical operations directed
toward a specific target. Unguided evolutionary
mechanisms lack the deterministic algorithms
required to collapse parallel possibilities into a
functional biological solution.

Stepwise Evolution All major models agree that
the complexity of modern DNA-based life arose
through a series of small steps: formation of simple
organic molecules, emergence of self-replicating
RNA, compartmentalization within membranes,
development of metabolic pathways, and eventual
transition to DNA as the main genetic material
(Alberts et al. 2002; Minnich and Meyer 2004;
Wells 2006).

Protocell and Metabolism-First Models Some models
emphasize the role of primitive cell-like structures
(protocells) and metabolic networks, but these also
require many intermediate stages before DNA-
based life could emerge (Behe 1998; Robertson and
Joyce 2012).

While models such as the RNA world, hybrid
nucleic acid scenarios, and stepwise evolutionary
frameworks attempt to address the origin of
genetic material, they all presuppose that complex
molecules—whether RNA, DNA, or their precursors
would spontaneously assemblein the correct amounts,
sequences, and functional conformations within an
ideal environment, all while avoiding degradation,
side reactions, and decay; this assumption glosses
over the astronomical improbability of such precise
and coordinated events occurring naturally without
guidance or prior organization.

Theological and Scientific Implications

The implications for both a theological and a
scientific understanding of origins extends to both the
biblical understanding of creation and the technical
understanding of probability for overwhelming
complexity. From a theological perspective, it
provides quantitative support for the biblical account
of creation, demonstrating that the spontaneous
emergence of complex biological information is
computationally infeasible. From a scientific
perspective, it highlights the need for theories of
biological origins, complexity to extend beyond
multiverse arguments, and precise environmental
parameters to address the information problem
directly. If undirected random processes cannot
account for the generation of biological information,

then directed processes, consistent with a Creator
or Intelligent Designer, become a more valid
explanation.

Conclusion

Nothing within this research departs from the
foundational principles of scientific inquiry. On the
contrary, it seeks to broaden the scope of investigation
by allowing for a more comprehensive evaluation
of potential explanations. This is especially true in
cases where patterns of information, organization,
and complexity exhibit characteristics associated
with intelligence and purpose. These associations
align with a growing recognition within the field
of bioinformatics of the informational architecture
inherent in DNA (Andrade and Sander 1997).
DNA is not merely a chemical molecule, but a
medium encoding information in ways comparable
in structure to language and computer code. This
phenomenon invites questions about the source and
nature of such information (Ham 2006).

It is scientifically imperative that research is
not artificially constraining explanations to strictly
materialistic processes, but permits the consideration
ofhypothesesthataccountfortheobservablesignature
of a designer. This simple comparison demonstrated
the complexity in what is termed, “simple” DNA,
in such a way as to express that certain features of
biological systems are best explained by an intelligent
designer rather than undirected processes alone.
This viewpoint is supported by several individuals
who have conducted research and investigation into
the origin of life outside of this novel example (Axe
2010; Dembski 1999; Meyer 2009; Dembski 2002;
Luskin 2015). If scientific inquiry follows the data
wherever it leads, even if it leads to conclusions
that intersect with metaphysical or supernatural
implications, then the inquiry is further improved,
not distracted. The research neither abandons nor
compromises scientific rigor; rather, it restores to
science the freedom to consider a wider range of
logically possible explanations, especially when such
explanations are warranted by the data.
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