RELICT BRINGS ORDER TO THE MULTIVERSE OF BIOLOGICAL DATA H

The Reproducible, Open-Source Environmental DNA Platform.
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The Reproducible, Open-Source §&¢ ;f ~
Environmental DNA Platform. iy .

From raw sequencing reads to a
cryptographically proven
biodiversity inventory in minutes.
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| THE 8-STEP GAUNTLET.
a Each step uses a different tool.
N Every config file is unique. AT ™ B S i s 77
| Researchers tape it together with / 7/ : g 2 / sl o
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THE FALLOUT. 2/3 of published
_ eDNA studies cannot be rerun from
R | their supplementary materials.
i Darwin Core Archives are ignored.
Citizen-science data never reaches
the global record.
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WIRED OVER A PRIVATE NETWORKY
API: FastAP| async Worker: Python RQ. Metadata Spine: |/

Frontend: React + AN\ HTTP. Job enqueueing The heavy lifter pulling PostgreSQL 16. '

Vite SPA. Static \ B & live WebSockets. jobs from Redis. Users, jobs, ASVs, taxa.
assets served by \

Vercel.

Blob Store: MinlO / S3.
Durable FASTQ
uploads and artifacts.

Pub/Sub: Redis 7.
RQ queue and
WebSocket backbone.

API and Worker never talk directly—only through Postgres and Redis.
Infinite horizontal scaling with zero code changes.



Three.js physics engine. 1,200 instanced
particles with Perlin-noise motion. Live
ATCG base-pair terminal streams.




validation. Checked at
ingress, checked at egress.

SCALE: 4,255 lines of
strict Python. Zero raw

RSN Ciictionaries cross the wire.

R A strict Pydantic

7 V2 double
. validation.

ENDPOINTS: 24 REST
Endpoints across 7 routers.
Auth, Samples, Jobs,
Results, Exports.

=l +1 WebSocket channel.

SECURITY: Argon2id password TN
hashing (OWASP-compliant). \ VT
b g :

Short 15-min JWT access tokens A
+ 14-day refresh tokens. iy A
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THE STRIKE SEQUENCE BEGINS: RAW READS TO TAXONOMY

N\ STAGE 1: QC. Calls fastp v/ /L8 ; - STAGE 3: ASV INFERENCE. . & STAGE 4: TAXONOMY. Calls
N 0.24.0. Auto-detects ¥/ /] Rl Calls vsearch 2.28.1. R Calls UNOISE3. Chimera- - vsearch global (80%

| adapters, Phred 20 filtering. : 1 Collapses identical i checking to isolate true M identity). Extracts full
| 50 reads in <30 seconds. | @2 B sequences, discards noise. e biological sequences. M lineage from FASTA headers.
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ADDING INTELLIGENCE AND LOCKING THE CRYPTOGRAPHIC CHAIN

STAGE 4B: CONSERVATION. 1 - J8
Queries GBIF and IUCN Red 5 y

List. Triggers red alert badges
for threatened species.
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A 4 STAGE 7: PROVENANCE.
B 5-mer frequency matrix. B4 Canonical JSON manifest
# Triagers red alert badges for 1. | (Shannon, Simpson, Chao1) | | ||l Projects into 2D with UMAP B Bl recording SHA-256 hashes
‘M threatened species. - 1 via scikit-bio 0.6.2. W and clusters with HDBSCAN. | B of inputs, tools, and DBs.

R/
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| | STAGE 5: DIVERSITY. B STAGE 6: ORDINATION.
1 Computes 5 alpha indices
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THE ARSENAL: TWO POINT FOUR MILLION P/NNED SE OUENC ES

;2 A vers:an-p;nned SHA-verified dewnleeder cachee 2063 of perelstent reference deta
M If an upstream file changes, the plpellne logs and halts. Silent failures are impossible.

O e i MiDORIZ COI:

&, %724 Covers Bacteria, Arehaea, = R VAULT 2: 1,801,886
//§//{ and Eukaryotes. o N IR Elunmze_:l o

@.— N L) A sequences.

<L 125 + MlteFish
193,724 fish and

vertebrate sequences.




AUTO-ROUTING SIX TARGET MIIRKERS TO THE CORRECT WEIIPON

=" MIDORI2 ;,
Wil 2. + MItOFISh :

The amplicon is a first-class enum. Relict automatically deploys the precise reference database for the job.



Darwin Core Archive (DwC-A). "'1

A ZIP conforming to GBIF
standards. Ready to publish.

CSV.

Flat ASV x metadata

table for Excel/R/Pandas.
g All 7 taxonomic ranks.

The cryptog raphlc
chain of custody.

i _SEIIMIESS TRIINSUI TION 10 E IIER 4 MIIJOR GlOBﬂl STANDARD

BIDM 2.1.0.
JSON-format

observation matrix.
in ready for QIIME2.

e HTML Report.
Self-contained, single-file
interactive dashboard. '




* BATTLE TESTED: SYNTHETIC PERFECTION AND REAL-WORLD SPEED

N\ SYNTHETIC SANDBOX
P o o e

S Input: 5 known species, 100 reads. ‘
v Ay TR P

S Results: 10/10 Score. Recovers exactly 5 ASVs. [

™~ Me*fricé: Perfect Shannon (1.6094),
=~ Simpson (0.8000), Evenness (1.0).

N N VL W W W\ Vo4 ‘
IS oS

THE REAL WORLD |
N

Input: SRA ERR2283086. 45,204 reads.
4

Results: 51 ASVs. 100% taxonomy assigne
100% SILVA identity. Shannon 2.585.

Runtime: 215.4 Seconds (3m 36s ona
single worker instance).
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RDCODED FATHS

DEPLOYMENT: Environment-driven infrastructure.

HARDENED INFRASTRUCTURE WITH ZERO

Every deployment-critical
th is env-driven. Bring
the whole stack up with
one “docker compose up

pa

al dev. Vercel for Frontend. f oo
Backend. Cloudflare R2 s

der Blueprint for the

Docker Compose for loc
for object storage.
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LA T EPRREE L e | 11

A 3,187-word LaTeX manuscript targeting
Methods in Ecology and Evolution.

- Outlines the 8 design principles
of reproducible eDNA.

- Details the 6-service
architecture.

- Documents both synthetic and
SRA benchmarks.

Relict bridges the gap between software
engineering and peer-reviewed ecology.
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A FULLY-BUILT, OPEN-SOURCE PIPELINE READY FOR DEPLOYMENT

ROUND ZERO 10 TODAY.

. | ,__-— " -'-- 10 299 lines of strict,
“‘ S "N~ fully -tested code.

Conservation-annotated
and cryptographically
reproducible. _.;.;:a:a:5¥5¥5¥5555§5§
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The wait for reproducible environmental DNA is ovr



