
Human Genome Project

Human Proteome Atlas

ENCODE

GTEx
Human Cell A

tlas

1000 Genomes

Roadmap Epigenomics 

Human Microbiome Project

HapMap
TCGA

Enterotyping

Math Statistics

Basic Bioinformatics

Data Science

R

Python

Basic Biology

Biostatistics

Computer Science

Molecular Biology

Cellular Biology

Genetics Statistical Genomics

Next Generation Sequencing

Microbiomics tools 

Key Projects

PCR
Genome alignment 

Sequencing platforms

Maxam-Gilbert s
.

SOLiD s.

Shotgun s.

Ion Torrent s.

Pyrosequencing (454)

Illumina s.

Pacific Bioscience s.

Sanger s.

WGS WEG
WGBS

Hi-C

Strain Selection

Contamination

QC Annotation

Reference Genome

16S/18S Sequencing

16S rRNA Processing

QIIM
E community profilin

g

mWGS Read Processing

mWGS Assembly

Human Sequence Removal

TSEA
GO Analysis

Metabolic Reconstruction

TaxPlot
MUMmer

eggNOG
TF analysis

Phylogenetics

BLAST
Search motif a

lgorith
ms

Pairwise alignment  

Multiple alignment  

Network analysis algorith
ms  

Pathway enrichment analysis

Gene prioritiz
ation

Gene-gene interaction

Chromatin analysis

Microarrays

Codon usage

Alignment algorith
ms

Scoring matrices

FASTA
Smith-Waterman Algorith

m

BLOSUM
Alignment Based on

Hash Tables

Burrows–Wheeler Transform

FASTQ
BAM VCF

CRAM

Data formats
MST

RAW

Precalculus 

Single Variable Calculus

Multivariable Calculus 

Differential Equations 

Linear Algebra 

Matrix Methods

Discrete Mathematics 

Vector Calculus

Graph Theory

Complex Analysis 

Main Resources
GenBank

EMBL-Bank

DDBJ
NCBI

EGA
STRING

KEGG
Reactome

PBD ChEMBL

LDGWAS
eQTL

Haplotype

Genotype imputation

Genetic Maps

Heredity
CNV

Molecular evolution

Mutagenesis
Non-Mendelian

inherita
nce

SNP
Indel

Genetic diseases

Gene therapy 

Gene editing 

CRISPR-Cas

Dimension Reduction 

PCAProbability
 Density Estimation

Multidimensional scaling

Hierarchical clustering

Cluster Analysis 

K-means 

Gaussian mixture models 

Fuzzy C-means

Unsupervised learning

Self-o
rganising Map

 Supervised Learning

Linear discrim
inant analysis

K-nearest Neighbour

Regression Tree

 Random Forest 

Simulated Annealing

Cross-entropy method

Bootstrap method

Variance reduction

Markov Chain Monte Carlo

Noisy optimisation

Cross-validation

Expectation–Maximization 

Neural networks principles

Feed-Forward Neural

Networks
Back-Propagation

Variations in Prospective studies

Biases in Prospective studies

Retrospective studies

Survival analysis 

Quality considerations

Odds ratio

Stratifie
d analysis

Interference fro
m means 

Descriptive statistics

ROC curve

Discrete probability
 distrib

utions

Binomial distrib
ution

Poisson distrib
ution

Statistical inference

Sampling

Confidence intervals

Hypothesis testing

Correlation

Linear re
gression

Logistic regression

P-value
Dependent and

independent variables

Variables

Computer security

Intelligent Systems

Software Development

Algorith
ms

Computer Networks

Computer Architecture 

Operating systems

Databases

Web applications

Programming languages

Main approaches

Basic programming

Data formats

Data types

Data handling

Good working practices 

Version control

Syntaxis 

Principles
Inherita

nce and Subtype

Polymorphism

List and Tuples

Error handling

Functions

Data types

Iterators and Generators

Dictionaries and sets

NumPy / P
andas

JupyterLab / P
yCharm

Matplotlib / S
eaborn

Matrices and vectors

PyPy

ggplot2
Interactive applications

Syntaxis 

Principles

Shiny
Data types

matrix package

Data visualisation

tydyr, d
plyr package 

stats package

Matrices and vectors

Error handling

Functions

Iterators and Generators

Kingdoms of Life 

Fields of biology

Physiology

Cell structure

Physiological systems

Levels of

organisation

Content of th
e cell

Tissue structure

Neurobiology

Endocrinology

Immunology

Bacterial cell

Microbiology

Virus biology

Cell ty
pes

Cell prim
ary metabolism

Cell signalling

Cytoskeleton 

Glycolysis 

Cell cycle
Apoptosis and necrosis

Cell m
embrane

Cell components

Organelles

Krebs cycle

Cell division

Cellular re
spiration

Stem cells

Cell culture

Cancer cells

Regulation of gene expression

Central Dogma 

DNA propertie
s

Transcription 

Chromosome structure

Genome organisation

DNA replication

DNA

recombination

RNA modification

Translation

RNA classification

RNA interference

RNA structure

Modification of DNA

Protein propertie
s

Protein modification

Protein-protein interaction 

Folding
DNA-protein interactions

Enzymes

Drug discovery

Pharmacogenomics

Side effects

ADME-tox

Drugs action

Pharmacodynamics

Classification of drugs

Dosages and formulation

Drug administration

Polypharmacy

Repurposing

Pharmacokinetics

Drug discovery pipeline

In vivo models

In Silico Drug Discovery and Design

Chemical space

Drug validation

Chemical descriptors

Comparative Toxicogenomics

Database (CTD)

PharmGKB

Ligand-Based Drug Design

Target gene selection

Gene-dependent drug action

Principles of pharmacogenetics

SIDER
STRING

In silico testing

DGIdb
COSMIC

Personalized medicine

Drug targets

High throughput screening

Structure-Based Drug Design

MicroRNA

Targets in cancer

Analysis of th
e Cytochromes

CYP450

Lab observations

Disease tre
atments

Diagnostics 

Classification of disease

Imaging
Treatment optimization

Disease herita
bility

Prevention of disease

Cell technologies
Cryobanking

CAR T-cell Therapy 

Regenerative medicine

Population structure

Roadmap to Bioinformatics

Chemoinformatics

Metagenomics

Single-cell analysis
CellRanger

10x Protocols

Seurat

Programming DB Management

Basics of catalysis

Michaelis-Menten equation

Enzyme classification

Pathways

Interaction networks

Medicine

ADME-Tox Absorption, Distribution, Metabolism, Excretion and Toxicity

BLAST Basic Local Alignment Search Tool  

BLOSUM BLOcks SUbstitution Matrix

CAR Chimeric Antigen Receptor

CNV Copy Number Variation

COSMIC Catalogue of Somatic Mutations in Cancer

CRISPR Clustered Regularly Interspaced Short Palindromic Repeats

DDBJ DNA Data Bank of Japan

DGIdb The Drug Gene Interaction Database

EGA European Genome-phenome Archive

eggNOG evolutionary genealogy of genes: Non-supervised Orthologous
Groups

Clinical tria
ls

Designs of observational studies

Cross-sectional studies

Nonparametric hypothesis testing 

Design of m
edical experim

ents 

Evidence-based medicine

Community health (Vital statistics)

Relative and attrib
utable risks

Migration

PCA Principal Component Analysis

PCR Polymerase chain reaction

QC Quality control

SNP Single Nucleotide Polymorphism 

STRING Search Tool for the Retrieval of Interacting proteins

TCGA The Cancer Genome Atlas

TSEA Taxon Set Enrichment Analysis

WES Whole Exome Sequencing

WGBS Whole-Genome Bisulfite Sequencing 

WGS Whole Genome Sequencing 

EMBL European Molecular Biology Laboratory

ENCODE Encyclopedia of DNA Elements

eQTL Expression quantitative trait loci

GO Gene Ontology 

GTEx Genotype-Tissue Expression

GWAS Genome-Wide Association

HapMap Haplotype Map

KEGG Kyoto Encyclopedia of Genes and Genomes

LD Linkage disequilibrium 

NCBI National Center for Biotechnology Information

PBD Protein Databank 

Abbreviations 

https://genomics.org.ua/ 

https://genomics.org.ua/

