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To the Cannabis Breeding Community,

For thirty years, the Roadkill Skunk (“RKS”) phenotype has been dismissed as lost forever.
This dossier presents the first mechanistic model that proposes otherwise.

We present the first mechanistic model that explains why even dedicated preservers lost the
acrid 3-methyl-2-butene-1-thiol (3MB1T) “pong”—not through genetic dilution or conscious
selection for sweetness, but through the progressive epigenetic silencing of the plant’s own
transgenerational stress memory (the “Stress Hammer”).

Inside you will find:

e A complete biosynthetic pathway (ARF-Thiol Axis) grounded in peer-reviewed
literature.
A repeatable Abiotic-Trauma Protocol to re-awaken the silenced engine.
Real-world application to the Chem/Sour “fire vs. boof” phenomenon that frustrates
every legacy grower.

e A full 10-point technical bibliography and grower SOP.

This is hypothesis-generating science intended for researchers and master breeders. All
protocols are designed for controlled environments and require empirical validation.
Distribution for non-commercial research and breeding is encouraged.

The ghost is no longer missing—it is sleeping. The Stress Hammer is the key to waking it.
Respectfully,

I. Orr © 2026 I. Orr — All Rights Reserved



2. SCIENTIFIC MERIT & JUSTIFICATION

Why the Orr Dossier is Original, Testable, and Worthwhile

Originality: While previous studies have catalogued the auxin-response factor (ARF) gene
family in Cannabis sativa (22 CsARF loci identified, with differential expression across
tissues and preliminary links to cannabidiol biosynthesis and floral development), and have
extensively documented stress-induced changes in secondary metabolism (including
cannabinoid and terpenoid regulation under drought, ABA, and other abiotic cues), no
integrated model yet connects CsARFs to thiol biosynthesis or epigenetic regulation of
volatile sulfur compounds (VSCs). Existing work has therefore catalogued individual
components—CsARFs, stress-responsive pathways, and secondary-metabolism genes—but
has not synthesised them into an ARF-centered thiol/epigenetic framework capable of
explaining environmentally triggered variation in skunky VSC production such as
3-methyl-2-butene-1-thiol (3MB1T). The present study proposes such a unifying model.

Scientific Soundness: Established facts (e.g., ARFs, stress-epigenetic links, SMB1T
identification) are clearly separated below from proposed inferences (specific CsARF21/22
targets, beta-lyase epiallele). The “epigenetic lock/fade-out” is now justified by citing
stress-memory and DNA-methylation reviews (Molinier 2006 already cited; new:
Ramakrishnan et al. 2022, Payment et al. 2023).

Verifiable Citations: Built on Pan (2024), Oswald (2021), Molinier (2006), Takahashi (1992),
Hesami (2023), and the added reviews above.

Biochemical Plausibility: Mirrors established thiol pathways in hops (Humulus lupulus),
Allium, and Brassicaceae.

Falsifiability: The hypothesis is lab-ready. To render the model falsifiable with minimal
additional experimentation we propose the following concrete tests using a single stress
protocol (e.g., controlled water-deficit or UV exposure during flowering):

e Differential expression and methylation analysis: Perform RNA-seq or qRT-PCR
and bisulfite sequencing on candidate CsARF21/22, GST, and B-lyase genes in
stressed vs. control plants of high- vs. low-3MB1T chemotypes.

e Correlation with phenotype: Quantify 3BMB1T (and related prenyl thiols) by
headspace GC-MS in the same samples and test for statistical correlation between
transcript/methylation changes and thiol abundance.

Rejection of either test would falsify the core regulatory links proposed.

Real-World Impact: Directly explains the “same clone, sometimes fire, sometimes boof”
complaint in Chem 91, Sour Diesel, GMO, and OG lines—a frustration shared by thousands
of growers.

Merit Score: high conceptual merit as a hypothesis-generating framework. We explicitly
acknowledge that no direct supporting data yet exist for the specific
CsARF21/22—B-lyase—epiallele interactions proposed.



3. THE ORR DOSSIER:
V21-UNABRIDGED-FINAL

Document ID: RKS-HYPOTHESIS-V21-FINAL-2026

Lead Researcher: |. Orr

AN OPEN LETTER TO THE CANNABIS BREEDING COMMUNITY

Subject: Reclaiming the Ghost: The Science of the “Roadkill” Phenotype

To the Keepers of the Old World Genetics,

For thirty years, we have chased a ghost. We have searched through thousands of seeds for
the “Roadkill Skunk” (RKS) of the late 1970s and 80s — that acrid, rubbery, offensive “pong”
that could permeate a bedroom from a double bagged gram. Most have concluded it is
“gone,” lost to the dilution of hybridization.

This dossier argues otherwise. The DNA for the RKS phenotype is not lost; it is sleeping.
Even those who deliberately tried to keep the old roadkill pungency alive eventually
failed as the epigenetic memory of the original stress environment faded across
generations. Through decades of indoor “optimization,” we have inadvertently taught the
plant to be polite. By providing stable temperatures, perfect nutrients, and low-stress
environments, we have triggered an epigenetic lock. The plant has used DNA methylation to
silence the “metabolic freak” engine that once produced high-potency volatile sulfur
compounds (VSCs).

The following pages provide the first scientifically plausible scaffolding for how this mutation
works and, more importantly, how to use abiotic trauma to wake it up. We are moving past
guesswork and into the era of metabolic engineering. It is time to stop treating these plants
like delicate garden flowers and start treating them like the high-altitude, defensive mutants
they truly are.

Respectfully,
I. Orr



ABSTRACT

Established facts: The “Roadkill Skunk” (RKS) phenotype produces high levels of
3-methyl-2-butene-1-thiol (3MB1T), identified by GCxGC-MS and olfactometry. Auxin
Response Factors (CsARF21/22) are catalogued in cannabis and linked to secondary
metabolism. DNA methylation is a known mechanism of transgenerational stress memory in
plants (Molinier 2006).

Proposed inferences (this study): Functionally analogous to structural mutations such as
Australian Bastard Cannabis (ABC), the RKS mutation is characterized by a “broken”
hormonal engine involving the constitutive upregulation of Auxin Response Factors
(CsARF21/22). This internal “overdrive” forces a permanent “On” state for the
Glutathione-S-transferase (GST) and C-S lyase pathways, leading to the chronic production
of 3-methyl-2-butene-1-thiol (3MB1T). We posit that this trait has been epigenetically
encapsulated (silenced) by decades of stable indoor domestication. Restoration requires
abiotic trauma induction to strip DNA methylation and restore the mutant expression.
Disclaimer: This framework is strictly hypothesis-generating. All claims require empirical
validation through GC-MS quantification of 3MB1T, bisulfite sequencing, and replicated trials.
Protocols are intended for controlled or experienced breeding environments only.



I. THE “METABOLIC FREAK” ORIGIN: STRUCTURAL VS. FACULTATIVE

The RKS profile is a structural metabolic deformity, not a simple environmental response.

The Deformity Argument: We categorize RKS alongside structural mutations like
Australian Bastard Cannabis (ABC). Just as ABC permanently alters leaf
architecture, the RKS mutation permanently alters sulfur metabolism.

The Glitch: In the RKS mutant, the “defense” and “growth” switches are stuck in the
ON position. Historically, this was isolated to rare individuals in early Skunk #1
populations. Even breeders who actively strove to preserve the original acrid profile
ultimately failed, because decades of stable indoor conditions caused the epigenetic
“stress hammer” memory to fade. The high-auxin metabolic engine was progressively
silenced by DNA methylation across generations, independent of conscious selection
for sweetness or commercial traits.



Il. PHYSIOLOGICAL MECHANISM: THE ARF-THIOL AXIS

Established facts:

The physical marker (dramatic apical dominance and internodal elongation, often 2—3x
modern indicas) and the chemical marker (3MB1T) are products of the same hormonal
bypass.

Proposed inferences:

Hormonal Overdrive (CsARF21/22): The mutation involves constitutive upregulation of
CsARF21 and CsARF22. These factors bypass standard hormonal suppression, driving
extreme apical dominance.

Transcriptional Target: These ARFs bind to Auxin Response Elements (AuxRE) on the
promoters of specialized Glutathione-S-transferases (GSTs).
The 3-Phase Biosynthetic Model:

Phase 1 (Conjugation): GST binds glutathione to prenylated precursors, creating a
non-volatile intermediate.

Phase 2 (Volatilization): A specialized C-S lyase (§-lyase) enzyme—the “volatilization
switch”—cleaves the conjugate.

Phase 3 (Release): The release of volatile 3-methyl-2-butene-1-thiol (3MB1T). (See
Technical Appendix A: Figure 1 for a detailed biosynthetic schematic).
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Figure 1. Mechanistic model of the proposed biosynthetic pathway for 3-methyl-2-butene-1-thiol
(BMB1T) in Cannabis sativa L. (RKS phenotype). The schematic illustrates the signal transduction
pathway from constitutive Auxin Response Factor (CsARF21/22) expression to the transcriptional
activation of specialized Glutathione-S-transferase (GST) promoters. The pathway details the
three-phase volatilization process and identifies the "Epigenetic Lock” (DNA Methylation) at the
C-S (B-)Lyase loci as the primary cause of phenotype fade-out.

Technical Legend:

Column I (Mutant Genotype): Highlights the "Wild Stretch” phenotype; characterized by constitutive
CsARF21/22 expression and a failure of standard hormonal internodal suppression (the physical
marker).

Column Il (Signal Transduction): Identifies the AuxRE (Auxin Response Elements) as the genomic
docking station. This is where the ARF "Key" bypasses normal regulation to force transcriptional
activation.

Column Il (Biosynthetic Pathway):

Phase 1: GST-mediated conjugation.
Phase 2: The Cleavage Switch—C-S (-)Lyase activity. Note: This is the primary site of Epigenetic
Encapsulation, where DNA methylation silences the enzyme regardless of the "Key" in Column II.

e Phase 3: Volatile Release. The liberation of 3-methyl-2-butene-1-thiol (3MB1T), the organic sulfur
source of the acrid RKS "pong.”

Column IV (The Restoration Mechanism): Represents the "Stress Hammer" protocol. Targeted abiotic
trauma (310nm UV-B / 13°C dark periods) acts as the mechanical catalyst to strip methylation marks,
effectively "un-locking" the pathway in Column IlI.



lll. EPIGENETIC ENCAPSULATION: MOLINIER-TYPE STRESS MEMORY

“Sweet Skunk” is not a genetic loss, but an epigenetic “software lock,” exacerbated by
environmental memory loss.

The Domestication Lock: Under low-stress domestication, the plant uses DNA
methylation to silence the high-auxin/thiol engine to conserve energy.

Epigenetic Fade-out: We posit that even intentional preservation and backcrossing
failed to maintain the phenotype long-term. This is because the Molinier-type
transgenerational stress memory was progressively erased in the absence of abiotic
cues. Without the “Stress Hammer” (high UV-B, cold shock), the plant’s epigenetic
history was “reset” to a baseline state.



IV. Comparative Analysis:
Orr Hypothesis & McCormick Practical Methods

MODEL

Feature

The McCormick Model

The Orr Hypothesis

Primary Driver

Nutritional sulfur & LED spectrum

CsARF-mediated overdrive

View of the
Plant

Healthy plant in wrong conditions

Mutant plant in “sleep mode”

Role of Sulfur

Providing the raw fuel (Sulfur)

Fueling the ARF-GST-lyase
pump

Solution

Optimization of inputs

“Crisis” (abiotic trauma)
induction




V. THE RESTORATION PROTOCOL (THE EPIGENETIC CROWBAR)

To restore a structural deformity, we must create a cellular crisis severe enough to strip
methylation marks from the C-S lyase loci.

Selection: Identify individuals exhibiting the “wild stretch” in early veg.
Abiotic Trauma Induction:
e UV-B saturation (280-315 nm): 2—3 hours of pulses to trigger the GST antioxidant
shield.
e Diurnal thermal shock: 15 °C temperature drops (e.g., 28 °C day / 13 °C night) to
force chromatin remodeling.
e Rhizosphere acidification: Maintain pH 5.8 to maximize SO.* bioavailability.

Note: Gradual ramp-up recommended; monitor for sexual reversion or hermaphroditism.



VI. PHASE 2: EXPERIMENTAL EXECUTION BRIEFING

ARF-Thiol Axis
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Orr Hypothesis 2026 — Lab-ready metrics for RKS restoration

Lab-ready metrics workflow for falsifiability testing (RNA-seq/qRT-PCR + bisulfite sequencing + headspace GC-MS correlation).



The ARF-Thiol Axis

Proposed Biosynthetic Pathway for the Roadkill Skunk (RKS) Phenotype
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The “metabolic freai" engine — silenced by domestication, re-awakened by cellular crisis. Orr Hypothesis.

The metabolic freak engine schematic illustrating constitutive CSARF21/22 overdrive and the ARF-GST-lyase pump.
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VIII. LIMITATIONS AND ALTERNATIVE HYPOTHESES

This framework is strictly hypothesis-generating and does not claim to have proven the
existence of a single “RKS mutation.” Alternative explanations should be tested in parallel:

e Genetic dilution / polygenic loss: Original high-VSC alleles may have been lost
through repeated backcrossing.

e Polygenic stress response: Modern lines may lack the full suite of defense-related
QTLs.

e Environmental-only expression: The RKS phenotype may require specific
high-altitude or equatorial conditions that indoor breeding cannot fully replicate.

e Epigenetic Fade-out vs. Genetic Loss: While we argue for epigenetic erasure, we
must account for the possibility of cumulative polygenic loss during domestication.

e Hormonal Exhaustion: Long-term constitutive upregulation may lead to cellular
senescence if not balanced by abiotic “recharging.”



IX. ADDENDUM: THE CHEM & SOUR "FIRE VS. BOOF" PHENOMENON

The Orr Hypothesis directly accounts for one of the most frustrating observations in modern
cannabis breeding: the same Chem 91, Sour Diesel, Garlic Cookies, GMO Cookies, or
OG-family cut can deliver nuclear, acrid, high-VSC “fire” in one cycle and muted “boof” in the
next — despite identical genetics, environment, and grower technique.

This is not random pheno variation, genetic dilution, or “lost recessive traits.” It is the precise
epigenetic fade-out effect described in Section Ill. Even from stable clones, DNA methylation
progressively silences the ARF-Thiol Axis under modern low-stress indoor conditions. The
occasional “fire” run occurs when residual transgenerational stress memory or incidental
abiotic cues (cold nights, UV exposure, etc.) temporarily lift the methylation lock — exactly
the mechanism the restoration protocol is designed to reproduce consistently and reliably.

Breeders such as Todd McCormick have long maintained that they still hold and grow
original Skunk #1 lineages capable of expressing strong thiols when cultivated under optimal
conditions. At the same time, a broad consensus of 1980s and 1990s smokers consistently
reports that even these preserved lines no longer deliver the same nuclear,
car-trunk-penetrating RKS intensity once common in landrace-era outdoor or high-stress
environments. The Orr Hypothesis offers a mechanistic explanation for this persistent
anecdotal gap: progressive epigenetic silencing of the ARF-Thiol Axis under decades of
stable indoor domestication, independent of conscious selection.

Growers who have spent years chasing the old chem or sour “pong” now have a biological
roadmap: select for the wild-stretch plants in early veg and apply the epigenetic crowbar.
The “boof” is not lost genetics — it is a sleeping mutant waiting for the Stress Hammer.



X. BROADER IMPLICATIONS: COULD THIS IDEA WORK IN OTHER
CROPS?

Reawakening Lost Traits in Domesticated Plants

While transgenerational epigenetic memory and stress-induced demethylation have been
studied in many crops, the specific idea of linking Auxin Response Factors (ARFs) to
GST/B-lyase pathways and offering a simple, grower-accessible “Stress Hammer” protocol
has not been proposed before.

The core mechanisms in this model — ARF regulation, epigenetic silencing through DNA
methylation, and reversal by targeted abiotic stress — appear to be very common across the
plant kingdom. Although this paper focuses on Cannabis sativa and the 3MB1T pathway, the
same basic framework could potentially be adapted to many other domesticated crops that
have quietly lost flavour, aroma, nutrition, or stress tolerance after years of stable, low-stress
farming.

Possible Applications

e Tomatoes, peppers, and brassicas: Modern varieties often taste milder and have
fewer defence compounds than old heirlooms. A carefully tuned Stress Hammer
might help bring back those lost flavours and nutrients without any genetic
modification.

e Grapes and wine: Aroma precursors frequently fade under intensive farming or
changing climates. Controlled UV-B or cold nights could help restore the unique
character of certain wine regions.

e Wheat, rice, and other staple crops: Ancient landraces had stronger natural
defences that were turned off during breeding for higher yield. Re-activating those
pathways might improve resilience to drought, heat, and pests in difficult growing
areas.

Why This Could Matter

Climate change is making many farming regions hotter, drier, and more stressful. Most
modern crop varieties were bred for pampered, stable conditions and have lost much of their
natural toughness. The ARF-epigenetic model offers a simple, reversible way to unlock traits
that are already sitting in the genome — without expensive GMO or CRISPR work. It could
be especially useful for small farmers and regions facing tough environments.

Important Caveat

This is still just a hypothesis. | am not a scientist and have no laboratory to test it. These
ideas are offered openly so that researchers with the right tools can explore whether the
same “epigenetic lock” and “Stress Hammer” approach might help reawaken valuable traits
in other crops that are struggling today.

The ARF-Thiol Axis is presented as an open framework. If it proves useful beyond
cannabis, it belongs to the community.



APPENDIX: GROWER SUMMARY (SOP)

The Hunt: Keep only the lanky “wild” stretchers.

The Trauma: 13 °C nights + UV-B pulses in late flower.
The Feed: Sulfur-heavy nutrients (1:10 S:N) at pH 5.8.
The Result: The “un-muting” of the acrid RKS pong.



APPENDIX B: CITIZEN SCIENCE DATA COLLECTION FORM
Project: The Orr Hypothesis (V21) | Lead: |. Orr

Goal: Identifying the ARF-Thiol Axis via Abiotic Trauma ("Stress Hammer")

Instructions: Please complete one form per cultivar tested. Ensure a "Control"
plant (no stress hammer) is grown alongside the "Test" plant for accurate
comparison. Submit completed forms to: iain3000@hotmail.com

I. GENETIC IDENTITY

Cultivar Name:

Source/Breeder:

Generation (Clone/F1/BX):
Observed "Wild Stretch” in Veg? (Yes/No):

Il. THE STRESS HAMMER PROTOCOL (TEST PLANT ONLY)

UV-B Source (Type/Wavelength):
UV-B Pulse Duration (Hrs/Day):
Dark Cycle Low Temp (°C):
Day Cycle High Temp (°C):
Rhizosphere pH (Flower Phase):

Sulfur Supplementation (Source/Rate):

lll. PHENOTYPIC OBSERVATIONS

Metric Control Plant Test Plant

Final Height (cm)

Internodal Length (Avg)

Aroma Intensity (1-10)

Aroma Profile (Sweet/Fruit)

Aroma Profile (Acrid/Sulfur)

IV. VOLATILE ANALYSIS (OPTIONAL)



e Headspace GC-MS Performed? (Yes/No):

3MB1T Detected? (Yes/No):

e Relative increase in Thiols vs. Control (%):

V. ADDITIONAL NOTES
(e.g., Sexual reversion observed, specific terpene shifts, visual leaf changes)




© 2026 I. Orr — All Rights Reserved. For research and experimental breeding purposes
only.
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Intellectual Property & Collaboration Notice
© 2026 I. Orr — All Rights Reserved.

The ARF-Thiol Axis model and Abiotic-Trauma Restoration Protocol (“Stress Hammer”) are
original frameworks developed by I. Orr.

This dossier is freely released for non-commercial research, personal breeding trials, and
open community discussion. Breeders and researchers are warmly encouraged to test the
hypotheses, run the proposed GC-MS/bisulfite experiments, and share results freely.

If you would like to explore commercial applications, consulting services, or joint research
partnerships, please reach out directly — collaboration is always welcome. Patent or
for-profit use of the exact framework requires prior written agreement.

Thank you for respecting the work and helping wake the ghost together.
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