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Introduction

Biological research has changed fundamentally.

Modern research is no longer limited to microscopes, lab

notebooks, and designed experiments. Today, a single exper-

iment can generate thousands to millions of data points from

fluorescence imaging and behavioral assays to RNA sequencing

and large-scale omics datasets.

The challenge is no longer just collecting data.

The real challenge is understanding it.

This is where computational tools particularly Python have

become essential.

Many biologists find themselves in a difficult position. They

understand the biology, but struggle with programming, data

analysis, statistics, andmachine learning.

At the same time, most programming resources are not de-

signed for biologists. They often focus too heavily on computer

science theory or lack real biological context.

This creates a gap.

This book is designed to bridge that gap.

This guide takes you step by step through the journey of

becoming a computational biologist. You will learn how to work

with biological data using Python, clean and structure datasets,

visualize and interpret results, apply statistical analysis, build

machine learning models, analyze time-series and imaging

data, and develop real tools for scientific workflows.
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Each concept is explained with biological intuition in mind,

so that you not only learn how to do something, but also

understand why it matters.

This book is intended for students in biology and life sciences,

researchers looking to expand their skill set, and beginners who

want to learn Python in a biological context.

You do not need prior programming experience.

All you need is curiosity and a willingness to learn.

To get the most out of this book, follow the chapters in order,

try the examples yourself, and think about how each concept

applies to your own research.

This is not just a book to read.

It is a guide to practice, explore, and build.

The future of biology is data-driven, computational, and

increasingly powered by artificial intelligence.

By learning these skills, you are not just keeping up with the

field.

You are preparing to shape it.
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Chapter 1: From Lab Bench to Code:

Why Biologists Need Python

Biology has changed. Not gradually, but fundamentally.

A generation ago, a biologist could complete an entire study

using notebooks, microscopes, and carefully designed experi-

ments. Today, those same experiments produce vast amounts of

data. A single fluorescence imaging session, a behavioral assay,

or a sequencing run can generate thousands to millions of data

points. The challenge is no longer just collecting data. The real

challenge is understanding it.

This is where Python enters the picture.

The Modern Biologist’s Problem

Imagine a simple experiment.

You record fluorescence intensity from muscle tissue over

time. At the same time, you measure a behavioral parameter

such as movement or frequency. After the experiment, you

export your data into an Excel file.
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At first glance, everything seems manageable. But very

quickly, questions begin to emerge:

• How do you clean noisy data?

• How do you align two datasets recorded at different sam-

pling rates?

• How do you detect meaningful changes over time?

• How do you test whether two conditions are significantly

different?

• How do you visualize this in a way that tells a biological

story?

Spreadsheets can take you only so far. Manual analysis becomes

slow, error-prone, and difficult to reproduce.

Python provides a way out of this limitation.

What Exactly Is Python?

At its core, Python is a programming language. But that

definition alone is not very helpful.

A more practical way to think about Python is this:

Python is a tool that allows you to give precise instructions

to a computer to analyze, manipulate, and understand data.

Instead of manually sorting columns or copying formulas

across cells, you can write a small set of instructions that:

• cleans your dataset

• performs calculations

• runs statistical tests

• generates figures

4
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All automatically.

Once written, these instructions can be reused, modified, and

shared. This is a major shift frommanual workflows.

Why Python?

There are many programming languages. Python has become

especially popular in biology for several reasons.

First, it is readable. Python code often looks close to plain

English, which makes it easier for beginners to learn and for

collaborators to understand.

Second, it has a powerful ecosystem. Libraries such as pandas,

numpy, matplotlib, and scikit-learn allow you to perform

complex analyses with relatively simple code.

Third, it is widely used in scientific research. From image

analysis to genomics to neuroscience, Python has become a

common language across disciplines. This means you can find

tutorials, datasets, and community support when you need it.

Finally, it promotes reproducibility. A Python script can

capture your entire analysis pipeline, making it possible for

others to verify and build upon your work.

From Manual Analysis to Reproducible Science

Consider two approaches to analyzing the same dataset.

In a spreadsheet workflow, youmight:

• filter rowsmanually

• apply formulas across columns

• copy results into new sheets

• generate plots using built-in tools

5



PYTHON & AI FOR MODERN BIOLOGICAL RESEARCH – FREE SAMPLE

If someone asks how you obtained a specific result, you may

need to retrace multiple steps, often relying onmemory.

In a Python-based workflow, you write a script that explicitly

defines each step:

• load the data

• clean and preprocess it

• perform calculations

• generate figures

Every step is recorded. Nothing is hidden.

This shift is not just about efficiency. It is about scientific

rigor.

Python in Action

Let us look at a simple example. Suppose you have a dataset

containing fluorescence intensity values over time.

import pandas as pd

# Load data

data = pd.read_csv("fluorescence_data.csv")

# View first few rows

print(data.head())

# Calculate average fluorescence

mean_value = data["fluorescence"].mean()

print("Average fluorescence:", mean_value)

6
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Even if you are new to programming, the structure is under-

standable.

• You import a tool (pandas)

• You load your data

• You inspect it

• You perform a calculation

With just a few lines, you have already started analyzing your

experiment.

Thinking Like a Computational Biologist

Learning Python is not only about syntax. It is about developing

a new way of thinking.

Instead of asking:

“How do I manually compute this?”

You begin to ask:

“How can I design a process that the computer can repeat

reliably?”

This shift is subtle but powerful.

You start breaking problems into steps:

1. What is my input?

2. What transformations are needed?

3. What output do I want?

7



PYTHON & AI FOR MODERN BIOLOGICAL RESEARCH – FREE SAMPLE

This structured thinking improves not only your coding but also

your experimental design.

Where This Book Will Take You

This book is designed to guide you step by step from basic

concepts to real biological data analysis.

You will learn how to:

• work with experimental datasets

• clean and organize biological data

• create publication-quality visualizations

• perform statistical analysis

• analyze time-series and imaging data

• apply simple machine learning techniques

Most importantly, you will learn how to connect code with

biological questions.

Every concept in this book will be grounded in real examples,

not abstract exercises. The goal is not just to teach Python, but

to help you use Python as a tool for scientific discovery.

A Note to the Reader

If you have neverwritten a line of code before, that is completely

fine.

You do not need a background in computer science. You need

curiosity, patience, and a willingness to think differently.

There will be moments where things feel unfamiliar. That is

part of the process. With practice, what once seemed complex

8
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will become intuitive.

Moving Forward

In the next chapter, wewill set up your Python environment and

beginwriting your first programs. Youwill learn how to interact

with Python and start building the foundation needed for data

analysis.

This is the beginning of a new skill set. One that will not

replace your biological expertise, but will amplify it.

Python will not make you less of a biologist. It will make you

amore powerful one.

9
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Chapter 2: Setting Up Python and

Writing Your First Programs

In the previous chapter, we explored why Python has become

such an important tool for modern biology. We looked at

the growing challenge of handling experimental data and how

Python helps turn repetitive manual analysis into a clear, repro-

ducible workflow.

Now wemove from idea to practice.

This chapter is about getting Python onto your computer,

understanding the tools you will use, and writing your very first

programs. For many beginners, this stage feels intimidating

because it seems technical before it feels useful. That is normal.

But once the setup is complete, everything becomesmuch easier.

The goal of this chapter is simple: by the end, you should

understand what you installed, why you installed it, and how to

run basic Python code with confidence.

10
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2.1 What Does It Mean to “Set Up Python”?

Before you analyze data, plot graphs, or build biological work-

flows, you need a working environment where Python can run.

When people say “install Python,” they often mean several

things at once:

• installing the Python language itself

• installing a code editor or development environment

• installing useful scientific libraries

• creating a space where your projects can stay organized

It helps to separate these parts clearly.

Think of it like setting up a laboratory bench.

Python itself is the instrument.

The editor is the workbench where you prepare and run your

work.

The libraries are like reagents or tools you will use for specific

experiments.

Your project folders are the organized trays and labeled

containers that keep your work reproducible.

A good setupmakes everything smoother later.

2.2 Two CommonWays to Use Python

There are different ways to work with Python, but beginners in

biology usually encounter twomain options:

11
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The standard Python installation

This installs the Python language on your computer. You can

then add libraries as needed. It is simple, flexible, and widely

used.

Anaconda or Miniconda

These are systems designed to manage Python environments

and scientific packages more easily. They are especially popular

indata science and researchbecause theymake it easier to install

packages like NumPy, pandas, andmatplotlib.

For biologists, Anaconda or Miniconda is often a practical

choice because scientific computing libraries sometimes have

installation dependencies, and environment managers help

keep projects organized.

A very useful rule to remember is this:

Python is the language. Conda is a tool formanaging Python

environments and packages.

They are related, but not the same thing.

2.3 What I Recommend for Biologists

For a beginner biologist, a very practical setup is:

• Python

• VS Code as the code editor

• Miniconda or Anaconda for environment management

• Jupyter Notebook for interactive learning and analysis

Why this combination?

12
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VS Code is clean, modern, and versatile. It works well for both

small scripts and larger projects.

Jupyter Notebook is useful when youwant to run code in small

blocks, inspect outputs step by step, and explain your work like

a digital lab notebook.

Conda helps prevent package conflicts and keeps one project

separate from another.

This matters more than it may seem. One project might

need one version of a library, while another project may need

something different. Environments help avoid chaos.

2.4 Installing Python

Let us first understand what happens during installation.

When you install Python, your computer gains the ability to

interpret Python code. That means it can read your instructions

and turn them into actions such as calculations, file handling,

or plotting.

But Python alone is not enough for biological data analysis.

Most real work relies on libraries.

For example:

• pandas helps organize tables and spreadsheets

• numpy helps perform numerical calculations

• matplotlib helps create plots

• scipy helps with statistics and scientific methods

• scikit-learn helps with machine learning

• jupyter helps create notebook-style interactive analyses

So the full setup is not just about installing one thing. It is about

preparing a useful working ecosystem.

13
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2.5 Installing Miniconda

Miniconda is a lightweight version of Anaconda. It gives you the

conda systemwithout installing a very largenumber of packages

all at once.

For many beginners, this is a clean and efficient choice.

Step 1: Download Miniconda

Go to the official Miniconda website and download the installer

for your operating system:

• Windows

• macOS

• Linux

Choose the version based on your system.

Step 2: Run the installer

During installation:

• accept the license

• choose the default options unless you know you need some-

thing specific

• let Miniconda install properly

OnWindows, some users are unsure whether to add Python to

PATH. If you are usingCondaproperly, this is usually less critical

because Conda activates environments for you.

14
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Step 3: Open the terminal

After installation, you will use:

• Anaconda Prompt onWindows

• Terminal onmacOS or Linux

This is where you will create environments and install packages.

2.6 What Is a Terminal?

Many beginners worry when they see the terminal because it

looks less friendly than a graphical app. But it is simply a text-

based way of talking to the computer.

Instead of clicking buttons, you type commands.

For example, if you type:

python --version

the computer responds by telling you which Python version is

installed.

If you type:

conda --version

it tells you whether Conda is installed and working.

That is all the terminal is: a direct line of communication.

At first, it feels unfamiliar. Later, it becomes extremely useful.

15
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2.7 Creating Your First Python Environment

One of the most important habits you can build early is creating

a separate environment for eachmajor project.

An environment is an isolated workspace containing:

• a specific Python version

• specific installed packages

This prevents projects from interfering with one another.

Suppose you want an environment for learning Python for

biology. You can create one like this:

conda create -n pybio python=3.11

Let us break this down.

• conda create tells Conda to create something new

• -n pybio gives the environment the name pybio

• python=3.11 installs Python version 3.11 inside that environ-

ment

After creating it, you activate it:

conda activate pybio

Once activated, you are now working inside that environment.

This means anything you install next will belong to this

environment, not to every Python project on your computer.

That is a very good habit for scientific work.

16
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2.8 Installing Useful Libraries

Now that your environment is active, you can install packages.

For a beginner biologist, a good starting set is:

conda install pandas numpy matplotlib jupyter

This gives you tools for:

• tables

• calculations

• plots

• notebooks

You may later install more specialized libraries, but this is

enough to begin.

If some packages are not available through Conda, youmay

also use pip, which is another package installer for Python:

pip install seaborn openpyxl

A helpful distinction is:

• condamanages environments and packages

• pip installs Python packages

Both are useful. You will often use both during your journey.

17
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2.9 Installing VS Code

VS Code, short for Visual Studio Code, is a popular code editor. It

is not the Python language itself. It is the place where you write

and organize your code.

After downloading and installing VS Code, there are two

extensions you should add:

• the Python extension

• the Jupyter extension

These allow VS Code to recognize Python files, run Python code,

and work with notebook files.

Once installed, VS Code becomes a very comfortable place to:

• write scripts

• run programs

• inspect outputs

• debugmistakes

• manage project files

2.10 Organizing Your First Project Folder

Before writing code, create a project folder.

For example:

python_for_biology/

data/

scripts/

results/

18
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This structure is simple but powerful.

• data/ stores raw or input files

• scripts/ stores Python code

• results/ stores generated outputs such as cleaned data or

figures

This matters because organization is part of reproducibility.

If your files are scattered across the desktop, downloads

folder, and random subfolders, your analysis becomes difficult

to repeat.

A clean structure makes your workflow easier to understand,

evenmonths later.

2.11 Your First Python Script

Now let us write your first program.

Create a file called:

hello_biology.py

Inside it, write:

print("Hello, biologist!")

print("Welcome to Python.")

Save the file.

To run it, open the terminal in that folder and type:

python hello_biology.py

19
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The computer will execute the file line by line and display:

Hello, biologist!

Welcome to Python.

This may look small, but something important has happened.

You wrote instructions in a programming language, and the

computer understood them.

That is the beginning of coding.

2.12 What Does print() Do?

The print() function displays information on the screen.

For example:

print("DNA")

print("RNA")

print("Protein")

Output:

DNA

RNA

Protein

It is often the easiest way to check whether your code is doing

what you expect.

As you write larger programs, print() helps you inspect:

• values

20
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• variable contents

• progress messages

• debugging clues

Think of it as a simple way of asking Python, “Showme what is

happening here.”

2.13 Understanding Variables

A variable is a name that stores a value.

For example:

gene = "actin"

expression_level = 8.4

cell_count = 152

Here:

• gene stores text

• expression_level stores a number with decimals

• cell_count stores a whole number

You can print them:

print(gene)

print(expression_level)

print(cell_count)

Or combine them:

21
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print("Gene:", gene)

print("Expression level:", expression_level)

print("Cell count:", cell_count)

Variables are fundamental because they allow you to store

experimental values and reuse them throughout your analysis.

2.14 Python Data Types: The Basic Building Blocks

Every value in Python has a type. A type tells Python what kind

of data it is handling.

The most common types for beginners are:

Strings

Strings are text values.

sample_name = "Fly_01"

treatment = "Laser_ON"

Text must be placed inside quotation marks.

Integers

Integers are whole numbers.

replicates = 10

cell_number = 245

22
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Floats

Floats are numbers with decimals.

fluorescence = 152.73

temperature = 24.5

Booleans

Booleans represent true or false values.

is_control = True

is_mutant = False

These become useful when filtering data or testing conditions.

2.15 Why Data Types Matter in Biology

Imagine you have a column called temperature.

If Python sees it as a number, you can calculate averages or

compare values.

If Python sees it as text, calculations may fail.

For example:

temp1 = 25

temp2 = 30

print(temp1 + temp2)

Output:

23
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55

But with strings:

temp1 = "25"

temp2 = "30"

print(temp1 + temp2)

Output:

2530

This is because strings are joined together, not numerically

added.

This kind of mistake happens often in biological data analysis

when values are imported incorrectly from Excel or CSV files.

Understanding types helps prevent such errors.

2.16 Simple Calculations in Python

Python can act like a scientific calculator.

a = 10

b = 4

print(a + b)

print(a - b)

print(a * b)

print(a / b)

Output:

24
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14

6

40

2.5

This is useful for many biological calculations, such as:

• fold change

• average intensity

• difference between control and treatment

• ratios and percentages

For example:

control = 120

treated = 150

difference = treated - control

print("Difference:", difference)

2.17 Comments: Writing Notes Inside Code

Comments are lines written for humans, not for Python.

They begin with #.

# Store fluorescence value from sample 1

fluorescence = 98.2

# Print result

print(fluorescence)

25
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Comments are extremely important in scientific coding because

they help explain:

• what a block of code is doing

• what a variable means

• what assumptions were made

Good comments make your scripts easier for collaborators and

your future self to understand.

2.18 Reading Errors Without Panic

At some point, your code will fail. This is not a sign that you are

bad at coding. It is a normal part of coding.

Suppose you write:

print("Hello)

Python will return an error because the quotationmarks are not

closed properly.

Or if you write:

pritn("Hello")

Python will complain because pritn is not a recognized function.

Errors aremessages from Python telling you what it could not

understand.

The skill is not “never makingmistakes.”

The skill is learning to read the error calmly.

Most beginner errors come from:

26
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• spelling mistakes

• missing quotation marks

• missing brackets

• incorrect indentation

• using a variable before defining it

These are normal and fixable.

2.19 Running Code Line by Line in Jupyter Notebook

Scripts are useful, but notebooks are especially friendly for

beginners.

A Jupyter Notebook lets you write and run code in small cells.

For example, in one cell:

gene = "BEST4"

In the next cell:

print(gene)

This is nice for learning because you can test ideas one step at a

time.

Notebooks are especially useful in biology when you want to:

• inspect intermediate outputs

• show explanations beside code

• document analysis workflows

• teachmethods to students or collaborators

27
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That is why they are so popular in data science and computa-

tional biology.

2.20 Your First Mini Biology Program

Let us now build a small example using biology-style values.

sample_name = "Fly_01"

fluorescence_1 = 145.2

fluorescence_2 = 151.8

fluorescence_3 = 149.6

average_fluorescence = (fluorescence_1 +

fluorescence_2 + fluorescence_3) / 3

print("Sample:", sample_name)

print("Average fluorescence:", average_fluorescence)

What does this program do?

First, it stores the sample name.

Then it stores three fluorescence measurements.

Then it calculates the average.

Finally, it prints the result.

This is already a very simple biological data analysis workflow.

You are storing data, processing it, and summarizing it.

2.21 Making Output More Readable

You can format printed output more clearly using f-strings.

sample_name = "Fly_01"

average_fluorescence = 148.8667

28
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print(f"Sample: {sample_name}")

print(f"Average fluorescence:

{average_fluorescence:.2f}")

The :.2f means show the number with two decimal places.

Output:

Sample: Fly_01

Average fluorescence: 148.87

This becomes useful when presenting scientific values neatly.

2.22 Asking the User for Input

Python can also accept input from the user.

name = input("Enter sample name: ")

print(f"You entered: {name}")

When the program runs, the user types something, and Python

stores it.

You can also convert input into numbers:

value = float(input("Enter fluorescence value: "))

print(f"Recorded value: {value}")

This is useful for interactive tools, although in scientific analysis

we often read data fromfiles rather than typing valuesmanually.

Still, it helps you understand how Python can interact with
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the user.

2.23 Saving YourWork Properly

As you begin writing more code, save carefully and consistently.

A few habits help a lot:

• use meaningful filenames

• avoid vague names like test1.py or newscript.py

• include short comments

• keep one project in one organized folder

• do not overwrite raw data

For example, these names are much better:

• analyze_fluorescence.py

• plot_time_series.py

• clean_behavior_data.py

Good naming is part of good science.

2.24 A Beginner’s Mental Model of How Python Works

Let us build a simple mental picture.

When you run a Python file, Python reads your script from top

to bottom.

For example:

a = 5

b = 10
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c = a + b

print(c)

Python does this in order:

1. store 5 in a

2. store 10 in b

3. add them and store the result in c

4. print c

That is why order matters.

If you try:

print(c)

c = 15

Python will complain because c does not exist yet when it tries

to print it.

This top-to-bottom execution model is one of the most

important ideas for beginners.

2.25 Common Beginner Questions

Many beginners ask, “Do I need to memorize everything?”

No. You need to understand the logic and practice regularly.

Most programmers look things up all the time.

Another common question is, “What if I do not come from

computer science?”

That is completely fine. Many strong scientific coders began

in biology, medicine, chemistry, or physics. Coding is a skill,
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not a background identity.

Another question is, “Why does it feel slow at first?”

Because your brain is learning a new language and a new

problem-solving style at the same time. That is normal. Early

frustration does not mean you are not capable. It means you are

learning.

2.26 A Short Practice Exercise

Try writing a small program that stores the following:

• a sample name

• three replicate values

• the average of those values

For example:

sample_name = "Sample_A"

rep1 = 10.2

rep2 = 11.5

rep3 = 9.8

average = (rep1 + rep2 + rep3) / 3

print(f"Sample: {sample_name}")

print(f"Average: {average:.2f}")

Thenmodify it:

• change the sample name

• change the values

• see how the result changes
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This kind of play is one of the best ways to learn.

2.27 Why This Chapter Matters More Than It Seems

At this stage, the examples are small. You are printing text,

storing variables, and doing simple calculations.

It may not yet feel like “real bioinformatics” or “serious data

analysis.”

But these are the foundations of everything that comes next.

When you later:

• load a gene expression table

• calculate summary statistics

• filter cells

• compute fluorescence changes

• plot biological trends

you will still be using the same core ideas:

• variables

• data types

• calculations

• execution order

• readable code

The difference will only be scale.

That is why this chapter matters so much.

33



PYTHON & AI FOR MODERN BIOLOGICAL RESEARCH – FREE SAMPLE

2.28 Chapter Summary

In this chapter, you learned what it means to set up Python for

biological work. You saw the difference between Python itself,

Conda environments, editors like VS Code, and interactive tools

like Jupyter Notebook. You learned why project organization

matters and why using environments is a smart scientific habit.

You also wrote your first programs and learned the core

building blocks of Python:

• print()

• variables

• data types

• calculations

• comments

• execution order

This is the start of your computational workflow as a biologist.

In the next chapter, we will move from simple values to real

data structures. You will learn how Python stores collections of

values and how to work with lists, dictionaries, and tabular data,

which form the backbone of biological data analysis.
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Chapter 3: Working with Biological

Data: Lists, Dictionaries, and Tables

……….

Continue Your Journey

You have just taken your first steps into Python for Biology.

In the full book, you will learn how to:

• Analyze real biological datasets

• Apply statistical methods with confidence

• Build machine learning models for biology
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• Work with time-series and imaging data

• Develop your own scientific tools

Get the Full Book

Python & AI for Modern Biological Research

by Taufia Hussain

Available at:

www.datalens.tools
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Chapter 4: Cleaning and Preparing

Biological Data: From Raw to Reliable
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Chapter 5: Data Visualization: Turning

Biological Data into Insight
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Chapter 6: Statistical Analysis: From

Observation to Scientific Evidence
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Chapter 7: Time­Series and Real

Experimental Analysis: From Signals to

Biological Meaning
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Chapter 8: Image Analysis in Biology:

Extracting Quantitative Information

from Microscopy Images with Python
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Chapter 9: Building Real Biological

Analysis Projects in Python: From Data

to Discovery
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Chapter 10: Introduction to Machine

Learning for Biologists: From Data to

Prediction
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Chapter 11: Building Your First Machine

Learning Project in Biology

(Step­by­Step)
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Chapter 12: Advanced Machine

Learning for Biology: Feature Selection,

Explainable AI, and Omics Data
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Chapter 13: From Research to Real

Tools: Building Your Own Biological AI

Applications
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Chapter 14: The Future of Biology with

AI: Agentic Systems, Automation, and

Scientific Discovery
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Chapter 15: A Roadmap to Becoming a

Computational Biologist

48



About the Author

TaufiaHussain is a data and academic research scientist focused

on bridging the gap between biology and data science.

With a background in biological research and hands-on expe-

rience in data analysis, image processing, andmachine learning,

her work centers on helping scientists make sense of complex

biological data using practical computational tools.

Through her platform DataLens.Tools, she develops accessi-

ble solutions for researchers, enabling them to analyze, visual-

ize, and interpret experimental data more efficiently.

Her work combines biology, programming, and artificial

intelligence with a strong emphasis on real-world applications,

particularly in areas such as fluorescence analysis, behavioral

data, andmicroscopy workflows.

This book reflects hermission tomake computational biology

approachable, practical, and impactful for the next generation

of scientists.

49



You can connect withme on:

https://datalens.tools

https://x.com/TaufiaHussain

https://www.linkedin.com/in/taufia-hussain-phd-52300015

Subscribe tomy newsletter:

https://datalens.tools/newsletter

50

https://datalens.tools
https://x.com/TaufiaHussain
https://www.linkedin.com/in/taufia-hussain-phd-52300015
https://datalens.tools/newsletter

	Acknowledgments
	Introduction
	Chapter 1: From Lab Bench to Code: Why Biologists Need...
	The Modern Biologist’s Problem
	What Exactly Is Python?
	Why Python?
	From Manual Analysis to Reproducible Science
	Python in Action
	Thinking Like a Computational Biologist
	Where This Book Will Take You
	A Note to the Reader
	Moving Forward

	Chapter 2: Setting Up Python and Writing Your First Programs
	2.1 What Does It Mean to “Set Up Python”?
	2.2 Two Common Ways to Use Python
	2.3 What I Recommend for Biologists
	2.4 Installing Python
	2.5 Installing Miniconda
	2.6 What Is a Terminal?
	2.7 Creating Your First Python Environment
	2.8 Installing Useful Libraries
	2.9 Installing VS Code
	2.10 Organizing Your First Project Folder
	2.11 Your First Python Script
	2.12 What Does print() Do?
	2.13 Understanding Variables
	2.14 Python Data Types: The Basic Building Blocks
	2.15 Why Data Types Matter in Biology
	2.16 Simple Calculations in Python
	2.17 Comments: Writing Notes Inside Code
	2.18 Reading Errors Without Panic
	2.19 Running Code Line by Line in Jupyter Notebook
	2.20 Your First Mini Biology Program
	2.21 Making Output More Readable
	2.22 Asking the User for Input
	2.23 Saving Your Work Properly
	2.24 A Beginner’s Mental Model of How Python Works
	2.25 Common Beginner Questions
	2.26 A Short Practice Exercise
	2.27 Why This Chapter Matters More Than It Seems
	2.28 Chapter Summary

	Chapter 3: Working with Biological Data: Lists,...
	……….
	Continue Your Journey

	Chapter 4: Cleaning and Preparing Biological Data: From Raw...
	Chapter 5: Data Visualization: Turning Biological Data into...
	Chapter 6: Statistical Analysis: From Observation to...
	Chapter 7: Time-Series and Real Experimental Analysis: From...
	Chapter 8: Image Analysis in Biology: Extracting...
	Chapter 9: Building Real Biological Analysis Projects in...
	Chapter 10: Introduction to Machine Learning for Biologists:...
	Chapter 11: Building Your First Machine Learning Project in...
	Chapter 12: Advanced Machine Learning for Biology: Feature...
	Chapter 13: From Research to Real Tools: Building Your Own...
	Chapter 14: The Future of Biology with AI: Agentic Systems,...
	Chapter 15: A Roadmap to Becoming a Computational Biologist
	About the Author

