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01 START HERE

From paper to pipeline

Computational confidence
is not a personality trait. It
is a series of small,

You can understand a figure and still not know
how to reproduce it. That gap is common - and

it is a learnable, practical one. repeatable mollbe:

/

L
|

Move from interpreting results to making them.

i

THE SHIFT

THE MAP

Every real analysis travels through the same four decisions. The tools change; the logic does not.

Question Data Workflow Insight
What are you trying to What is the shape of Which steps turn data What can you trust,
find out? your evidence? into signal? explain, and act on?
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02 FOUNDATION

What computational confidence
actually requires

You do not need to become a software engineer. You need enough fluency to operate proven
tools, read their outputs, and make decisions you can defend.

Q Terminal comfort Q Data literacy

Navigate folders, run commands, understand Know the shape and purpose of the files in your
flags, and read an error message without field: FASTQ, VCF, counts matrix, structure file.
freezing.

Q Interpretive statistics @ Tool fluency

Understand what correction, uncertainty, and Learn the specific pipeline only after the first
comparison are protecting you from. three layers are solid.

KEY REFRAME

Almost none of these pipelines require you to write software from scratch. Deliberate practice on a
real dataset is the skill builder - not a computer science background.

\ .
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03 THE FIELD GUIDE

Five paths. One starting point.

Choose the route that answers your current research question - not
the one that happens to be trending.

-+

Population genetics Clinical genomics
& GWAS & variant calling
Across many people Inside one genome

YOUR RESEARCH

QUESTION

Single-cell Drug discovery:
transcriptomics docking & MD
Inside mixed tissue Molecule meets target

Immunology &
CRISPR

Immune diversity or editing

o) .
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3.1 PIPELINE PATH

Population genetics & GWAS

Which genetic variants move with a trait across thousands of people?

Genome-wide association studies test millions of genetic variants, one at a time, for association with a trait or
disease in a population-scale cohort.

THE WORKFLOW

® Collect ® QC ® Stratify ® Test ©® Interpret
> > > >
cohort data samples + variants ancestry structure variant by variant hits + follow-up
' WHO TYPICALLY NEEDS THIS ' BEGINNER WATCH-OUT
Population geneticists, epidemiologists, and researchers Do not skip population stratification. An ancestry
working with cohort-scale genetic data. difference can look statistically significant while telling

you nothing about the trait.

TIP The best first project is one real, bounded question with a dataset you care about - not an endless

survey of tutorials.
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3.2 PIPELINE PATH

Single-cell transcriptomics

Which genes are active in which specific cells inside a mixed tissue sample?

Single-cell RNA sequencing measures expression in thousands of individual cells, revealing cellular
heterogeneity that bulk sequencing averages away.

THE WORKFLOW

® Counts ® QC ® Normalize ® Cluster ® Compare
> > > >
raw matrix cells + doublets reduce noise label cell types conditions
' WHO TYPICALLY NEEDS THIS l BEGINNER WATCH-OUT
Developmental biologists, immunologists, and cancer Never accept a default QC cutoff without context. A
researchers whose biology depends on cell-type threshold that fits one tissue can silently discard real
heterogeneity. biology in another.
TP The best first project is one real, bounded question with a dataset you care about - not an endless

survey of tutorials.

‘ edomixlab.com The Bioinformatics Roadmap | hello@edomixlab.com

(1[5


https://edomixlab.com

3.3 PIPELINE PATH

Clinical genomics & variant callin

What specific variants does this individual carry - and do any of them matter?

Variant calling compares a genome with a reference, identifies SNPs and indels, then filters and annotates
what could be functionally or clinically relevant.

THE WORKFLOW

® Reads ® Align @ call @ Filter ® Annotate
> > > >
sequencing reference genome SNPs + indels remove artifacts clinical context
' WHO TYPICALLY NEEDS THIS ' BEGINNER WATCH-OUT
Clinical genomics, rare disease, and cancer genomics Variant callers are not interchangeable. Match their
researchers working at individual-sample level. speed, assumptions, and accuracy to the level of

evidence your result requires.

TIP " The best first project is one real, bounded question with a dataset you care about - not an endless

survey of tutorials.
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3.4 PIPELINE PATH

Drug discovery: docking & MD

Will this candidate molecule bind - and stay bound - to its target?

Docking predicts how a small molecule fits a binding pocket. Molecular dynamics asks whether that
interaction remains stable over time.

THE WORKFLOW

® Prepare @ Ligands @® Dock ® Rank @ Simulate
> > > >
target structure candidate library virtual screen poses + scores test stability
' WHO TYPICALLY NEEDS THIS ' BEGINNER WATCH-OUT
Computational chemists, structural biologists, and A single docking score is a starting hypothesis, never a
teams working in early-stage drug discovery or protein final answer. Follow with simulation and experimental
engineering. validation.
TIP " The best first project is one real, bounded question with a dataset you care about - not an endless

survey of tutorials.

\ .
7 edomixlab.com The Bioinformatics Roadmap | hello@edomixlab.com

08


https://edomixlab.com

3.5 PIPELINE PATH

Immunology & CRISPR engineerii Y

Immune repertoire sequencing measures T-cell and B-cell diversity. CRISPR design adds targeted editing with
careful off-target assessment.

Sequence Clonotypes Design Off-target Validate
TCR/BCR diversity guide RNA predict risks before bench
WHO TYPICALLY NEEDS THIS l BEGINNER WATCH-OUT
Immunologists, cell and gene therapy teams, and Off-target analysis is not optional. Guide RNA design
cancer immunotherapy researchers. needs computational and experimental validation

before it becomes expensive to discover later.

The best first project is one real, bounded question with a dataset you care about - not an endless
survey of tutorials.
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04 DECISION POINT

Choose the path that matches the
question

Follow the evidence you have and the answer you need. This is a starting decision, not a
permanent career fork.

WHAT ARE YOU TRYING TO FIND OUT?

@ Acrossa cohort @ Ata protein target
Do variants track with a trait? Will a molecule bind?
GWAS Docking + MD

() Inside mixed tissue

Which cells express what?

Single-cell @I immune cells

How diverse or editable?
Immunology + CRISPR

@ !Inside one genome

Which variants are present?

Variant calling

) . ) .
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05 SET EXPECTATIONS

The honest timeline

Progress looks messy before it looks independent. That is normal, and planning for it
makes it much easier to keep going.

WEEK 1

‘ Mostly friction

Environment setup, unfamiliar terms, and more error messages than results. That is the
cost of entry, not evidence you chose the wrong path.

WEEKS 2-4

. First real runs

Practice or tutorial data begins to make sense. You may still need guidance to interpret
the output - expected.

MONTHS 2-3

9 Your own debugging

You start handling errors without panicking first and bring the pipeline closer to your
actual research data.

Primary-pipeline independence

You still meet new errors, but now you have a process for working through them
instead of stalling.

A living skill

Tools and methods evolve. Staying current becomes part of the work - and by now, that
is a feature, not a burden.
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06 LEARN FROM OTHERS

Six mistakes that slow everyone

down

Most beginners do not struggle because the material is impossible. They lose time in

predictable places.

01  skipping QC

Rushing toward a result makes the wrong result feel
more certain.

03  Learning everything first

Pick one real dataset before tutorial reading becomes a

substitute for action.

05 Ignoring environments

Versions and environments are how your work remains

reproducible.

THE ANTIDOTE

02  Not recording commands

A result you cannot reproduce is a result you cannot
defend.

04  Asking vaguely or late

Share the command, the exact error, and what you
already tried.

06  Trusting defaults blindly

Sensible generic defaults are not automatically right for
your data.

One bounded question. One real dataset. A written record. A feedback loop. This is

enough to begin well.

}  edomixlab.com
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07 MAKE IT CONCRETE

Build your own learning plan

A useful learning plan does not need to be elaborate. It needs five honest answers that connect
your current project to a repeatable routine.

Identify your path

Choose the route that matches this year's research question, not your eventual career.

Name your starting point

Have you used a terminal before? Let that honest answer shape week one.

Anchor to one real dataset

Use your data or a public dataset tied to a question you genuinely care about.

Set a 4-6 month horizon

Use a realistic timeline instead of a course-marketing promise of a weekend transformation.

Build a feedback loop

Add a mentor, community, colleague, course, or workshop to avoid learning in total isolation.

Save this page. Your plan becomes real the moment you fill in a current

question, a starting point, and a first dataset.

o) .
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08 YOUR FIRST WEEK

A seven-day jumpstart

This is not a shortcut to independence. It is a simple way to begin before momentum gets
replaced by another week of reading about getting started.

. DAY 1 . DAY 2

Write your question Name your data

One sentence. One outcome. Identify the file type and what each row represents.
. DAY 3 . DAY 4

Open a terminal Find one protocol

Navigate folders and run one harmless command. Choose the standard workflow in your own subfield.
. DAY 5 . DAY 6

Run a small example Keep a log

Use tutorial data to see the shape of the output. Record commands, parameters, and open questions.

. DAY 7
Ask for feedback
Bring one precise question to a human.
REMEMBER

The first command is more valuable than the tenth overview. Start small, stay specific, and
build from a result you can explain.

\ .
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® NEXT STEP

You do not need to
learn alone.

Everything in this guide works whether or not you take a course with us. A
roadmap is only useful when it is honest about the terrain.
@ SELF-PACED COURSES

Five focused paths. Lifetime access. Real published datasets. Learn on your own
schedule.

@® IN-PERSON WORKSHOPS

DEcode (RNA-Seq & DGE, Ahmedabad) and Next GenOmics (Immunome &
CRISPR, Dubai).

@ NOT SURE WHICH PATH FITS?

Take the free 2-minute quiz to match your research question and learning style
to a practical next step.

SCAN TO EXPLORE
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