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From Genome to Prompt

A white-background infographic booklet expressing the shared architecture of biology and large language models.
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Source: Ifyadda.com - Biological Processes and LLM Processes: A Consolidated Paper for a Common Infographic
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Master Analogy Map

The post identifies repeated pairings between biological machinery and LLM machinery.

BIOLOGICAL PROCESS

LLM / Al PROCESS

DNA -> RNA -> protein

Genome

Epigenetics

Gene repression

Mitochondria / ATP

Endosymbiosis

weights -> activations -> tokens
stored pattern becomes expressed function

frozen model weights
durable compressed memory

prompt, context, retrieval, policy
same core, different behavior

attention masks, safety gates
intelligence includes suppression

compute, gradients, inference energy
energy makes order affordable

~ tools, retrieval, agents, GPUs

Common thesis: both systems turn stored structure into context-sensitive behavior.

So%ﬁ:éfm%s?%— Biological Processes and LLM Processes: A Consolidated Paper for a Common Infographic

attention over semantic space
movement toward reduced uncertainty
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The Central Dogma Rewritten

Classic biology and modern Al can be viewed as parallel expression pipelines.

Biolg————
DNA RNA Protein Phenotype Behavior
= — — =
LLM/A
Weights Activations Tokens Output Behavior
—>
Universal d _ . .
Compressed history Contextual activation Expressed function

Source: Ifyadda.com - Biological Processes and LLM Processes: A Consolidated Paper for a Common Infographic
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Genome and Weights: Frozen Learning

Neither DNA nor model weights are the whole intelligence. They are compressed potentials.

4 ) 4 :
Genome Model Weights

Evolutionary memory. Stable instructions Training memory. Learned relationships
plus regulatory possibilities. Inert without plus semantic geometry. Inert without
cellular machinery. inference.

Key design rule: current facts belong in context
and retrieval, not frozen weights.

Source: Ifyadda.com - Biological Processes and LLM Processes: A Consolidated Paper for a Common Infographic
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Epigenetics and Context

The same stored code can produce different behavior when different regulators are applied.

( Cell type ) ( Prompt )
C Development ) ( System msg )
Same Core
( Stress ) Informatlon ( Retrieval )
( Nutrition ) ( Tools )
( Environment ) ( Memory )
N .

Signhals Policy
( Inference is expr%s?lon under regulation: same model, )
Iffere

nt phenotype.

Source: Ifyadda.com - Biological Processes and LLM Processes: A Consolidated Paper for a Common Infographic
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Repression and Gating

Intelligence is also what does not get expressed.

Biological Repression

Do not express every gene. Do not let
every signal propagate. Do not allow
runaway division.

(

LLM Suppression

Do not attend equally. Do not leak future
tokens. Do not output every plausible
continuation.

Regulation = selection +
suppression
Safety, masks, filters, and attention gates are not
afterthoughts; they are expression control.

Source: Ifyadda.com - Biological Processes and LLM Processes: A Consolidated Paper for a Common Infographic
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Metabolism and Compute

Both systems spend energy to maintain structure and reduce uncertainty.

BIOLOGICAL ENERGY

j ( LLM ENERGY

Food / electrons

Electron transport chain

Proton gradient

ATP

Metabolic work

Heat export

Training data / compute
raw energy or raw information

Gradient descent
turn gradients into usable structure

Loss landscape / semantic gradients
stored directional potential

Low-entropy model capacity
portable work budget

Inference / token prediction
output work

Data-center heat

Training builds semantic ATP. Inference spends it.

Source: Ifyadda.com - Biological Processes and LLM Processes: A Consolidated Paper for a Common Infographic
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Endosymbiosis and Tool-Using Al

Complexity increases when useful external systems become internal infrastructure.

Mitochondrion
energy module

-

.

LLM System

~

( retrieval ) C tools )

D &

-

J

Biology internalized bacteria. Al internalizes retrieval, tools, agents,
memory, and compute.

Source: Ifyadda.com - Biological Processes and LLM Processes: A Consolidated Paper for a Common Infographic
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Neurons and Tokens

Meaning is distributed across patterns, not stored inside single spikes or single tokens.

Neuron Token
>
. > .
thresholded spike committed symbol
\ in a living network j \ in a semantic trajectory

A token is a spike in semantic space.

Source: Ifyadda.com - Biological Processes and LLM Processes: A Consolidated Paper for a Common Infographic
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Attention as Chemotaxis

Systems do not need a global map. They can follow local gradients toward coherence.

token state

nutrient
gradient

<\

bacterium

Attention asks: which direction in meaning-space increases
coherence?

Source: Ifyadda.com - Biological Processes and LLM Processes: A Consolidated Paper for a Common Infographic
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Brownian Ratchet and Token Selection

Noise plus constraint becomes direction.

Molecular motor: thermal wiggle + ATP bias LLM decoder: probability cloud + constraints
-> forward step -> next token

many possible tokens )

logits ranked

sampling constrained

one token locks

N NI O

( meaning moves forward

Uncertainty plus gradient equals direction. Probability
ecomes sequence.

N N P

Source: Ifyadda.com - Biological Processes and LLM Processes: A Consolidated Paper for a Common Infographic
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Cas9 and Dot Products

Biological targeting and semantic attention both depend on constrained matching.

CAS9 TARGETING TRANSFORMER ATTENTION

Guide RNA Query vector

what is searching

DNA target Key vectors
what can be matched

Base-pair complementarity Dot product / cosine similarity
how match is scored

Conformational change Hidden-state update
match changes system state

Cut or edit Transformed representation / output
downstream action

Complementarity in cells rhymes with similarity in vector space.

Source: Ifyadda.com - Biological Processes and LLM Processes: A Consolidated Paper for a Common Infographic
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Failure Modes: Disease and Misregulation

The analogy is strongest when it also explains how things go wrong.

BIOLOGICAL FAILURE

LLM FAILURE

Cancer: uncontrolled growth

Epilepsy: runaway firing

Autoimmunity: mistaken targeting

Metabolic disorder

Toxicity

Aging

Hallucination: expression without grounding
bad control of expression

Repetition loops: semantic seizure
runaway activation

Prompt injection / tool misuse
wrong target selected

Compute / routing inefficiency
bad energy management

Corrupted weights or unsafe context
poisoned pathways

drift, stale memory, degraded control

Most failures are failures of regulation, not just failures of generation.

Source: Ifyadda.com - Biological Processes and LLM Processes: A Consolidated Paper for a Common Infographic



Biology x LLM Infographic Booklet | 14/14

The Living Information Stack

A final architecture for the common infographic.

selection, learning, development

fine-tuning, RLHF, feedback, memory

~
5. Output / phenotype proteins, behavior, movement tokens, answers, plans, tool actions
\_ ,
. . o i . )
4. Signal propagation neurons, hormones, pathways activations, attention, residual stream
. ,
. )
3. Energy conversion metabolism, mitochondria, ATP compute, GPUs, matrix multiplication
. J
. _ ; } } )
2. Regulatory selection epigenetics, repressors prompts, retrieval, policy, gates
\_ ,
1 _Stored pattern DNA / genome weights / architectiire ;
Final synthesis: Biology is carbon-based regulated information; LLMs are silicon-based
regulated information. Both ride gradients, suppress chaos, spend energy, and express
\_ compressed history as adaptive behavior. y

Source: Ifyadda.com - Biological Processes and LLM Processes: A Consolidated Paper for a Common Infographic



