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¢Qué es la bioinformatica?

Biologia con informdatica Crear dinosaurios a partir Niidea Andlisis de datos
de mosquitos biolégicos
Es la informdtica Programar dinosaurios Lainformdtica aplicada ala Biologia mezclada con
aplicada a la biologia biologia la naturalezalos informdtica
seres Vivos
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;Qué es la bioinformatica?

¢Qué es la bioinformatica?

Base de datos de
biolégicas

Informatica aplicada a la
biolégia

El arte de combinar
informdatica con biologia?

Es la programacion que
tiene que ver conla parte
biologica

Dinosaurios ciborgs (?

La informatica aplicada a
la biologia.

i Mentimeter

Algo relacionado a los
cyborgs

Representacion de la
biologia con bits y bytes
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¢Qué es la bioinformatica?

Lainformacién de los el cuerpo de unaia
datos biologicos

Aguante python! Trabajar sistemas bioldgicos
y analizarlos con
herramientas informdticas.

Procesamiento
relacionado con cosas
vivas o que estuvieron
vivas

Para mi la bioinformatica
seria la mezcla de bio"vida" e
informatica.

i Mentimeter

Uso de informdtica para
el andlisis de datos
biologicos

Transformers
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¢Qué es la bioinformatica?

Primera vez que escucho Informdtica aplicada ala Tratamiento informatico Digimones
el termino biologia de datos biologicos
Algo muy complejo Informdtica aplicada ala La bioinformdtica es una 1

disciplina cientifica
interdisciplinaria que combina la
biologia, la informdatica y las
matemdticas para analizar,
interpretar y utilizar datos
biolégicos,

biologia.
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Analisis de datos bioldgicos mediante software.
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e Bases de datos especializadas
e Software open access y pago

e Programando
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Most popular programming languages for Bioinformatics (1998-2019)
Based on citations in the abstract

© Replay

2019

3 A Flourieh data visualization|

T

http://biocinfo.dcc.ufmg.br/history/home/languages



http://bioinfo.dcc.ufmg.br/history/home/languages
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Ejemplo 1 Ejemplo 2 Ejemplo 3
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Receta = Gen

Libro de recetas = Genoma



Ejemplo 1: Estudio del ADN

EL DOGMA CENTRAL

l TRANSCRIPCION |

l l J/ X TRADUCCION |

Polpéstids |



Ejemplo 1: Estudio del ADN

PROTEINAS: Funciones

Reguladora (insulina y

*Estructural (coldgeno y queratina) hormona del crecimiento)
o
N
A
e
g *Inmunolégica s
Transportadora 9 *Enzimética (pepsina),

(hemoglobina), (anticuerpos),




Ejemplo 1: Estudio del ADN

—> Database/server request nae [ —
$ gget info ENSGOOOOO130234 T gget mUSC-Le
===» Database/server response >>> gget.info("ENSGOO000130234") acer  actzcen  comerng B TS IIECIR (P
gget result as input gget -in-FO b >>> gget.muscle("fasta.fa")
API server request
A

=1 MySQL query K
o an

<...> Web scraping

."5 gget seq -t ENSGOOOO0130234
>>> gget.seq("ENSGO000O130234", translate=True)
uniprot_id: Q9BYF1 ensembl_id: ENST00000252519 gene_name(:

MSWLLSSSLSLVAVTA, TFLI
NAGDKWSAFLKEQSTLAQMYPLQEIQNLTVKLQLQALQQNGSSVLSEDKSKRLNTILNTHS

gget search

$ gget search -s human ACE2 '\
s
~

gget alphafold

$ gget alphafold MAAHKGAEHHHK. ..
>>> gget.alphafold ("MAAHKGAEHHH

>>> gget.search("ACE2", "human")

ACE2 angotnsn v ey 2{Souce MGG pren
BACER oty e 2SountoHGNG SymBOLAGEHGNC:.. proen

$ gget ref homo_sapiens

>>> gget.ref("homo_sapiens') O
wgget blast

“homo_sapiens’s {

$ gget blast MSSSSWLLLSLVAVTA...
>>> gget.blast("MSSSSWLLLSLVAVTA...")

i score uary Cover & vl rur. Kot Ree. Lo secussion
. @ omocmoem  wemw s s
nricnr o ccoomoezm ou 756 oo

100% 2000000020 100.00% 694 NP_001372189.1

gget archs4”

$ gget archs4 ACE2
>>> gget.archs4("ACE2")

oin e o e G5 n oces ST

gene_symbol pearson_correlation

SLC5A1 0.579634
ovezcra osres7

YR e g * . b -L

:

by
J S . gget at
Bloud veseel diametur it anance. $ $ gget blat MSSSSWLLLSLVAVTA
3 >>> gget.blat("MSSSSWLLLSLVAVTA")

gget enrichr e

$ gget enrichr -db ontology ACE2 AGT AGTRL

>>> gget.enrichr (["ACE2", "AGT", "AGTR1"],
database="ontology", plot=True)

https://github.com/pachterlab/qgget

Y



https://github.com/pachterlab/gget

Ejemplo 1: Estudio del ADN

PROTEINAS: Funciones

Reguladora (insulina y

*Estructural (coldgeno y queratina) hormona del crecimiento)
o
N
A
e
g *Inmunolégica s
Transportadora 9 *Enzimética (pepsina),

(hemoglobina), (anticuerpos),




Ejemplo 1: Estudio del ADN

Gk




How does AlphaFold2 work?

As part of AlphaFold2's development, the Al model has
been trained on all the known amino acid sequences and
determined protein structures.

1. DATA ENTRY AND
DATABASE SEARCHES

An amino acid sequence with
unknown structure is

fed into AlphaFold2, which
searches databases for similar
amino acid sequences and
protein structures.

2. SEQUENCE ANALYSIS 4
The Al model aligns all the similar amino acid
sequences - often from different species - and
investigates which parts have been preserved
during evolution.

In the next step, AlphaFold2 explores which amino
acids could interact with each other in the three-
dimensional protein structure. Interacting amino
acids co-evolve. If one is charged, the other

has the opposite charge, so they are attracted

to each other. If one is replaced by a water-
repellent [hydrophobic] amino acid, the other
also becomes hydrophobic
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@ Google DeepMind

Charged

Hydrophobic

AMINO ACIDS IN
FOLDED PROTEIN
STRUCTURE

3. Al ANALYSIS

Using an iterative process, AlphaFold2
refines the sequence analysis and distance
map. The Al model uses neural networks
called transformers, which have a great
capacity to identify important elements to
focus on. Data about other protein
structures - if they were found in

step 1 - is also utilised.

4. HYPOTHETICAL STRUCTURE
AlphaFold2 puts together a puzzle of
all the amino acids and tests pathways
to produce a hypothetical protein
structure. This is re-run through step 3.
After three cycles, AlphaFold2 arrives
at a particular structure. The Al model
calculates the probability that different
parts of this structure correspond

to reality.

Using this analysis,
AlphaFold2 produces

a distance map that
estimates how close
amino acids are to each
other in the structure.

< Furthest Closest—>

apart

NEURAL NETWORK

AMINO ACIDS

DISTANCE MAP

CYCLE 1

CYCLE 2

CYCLE 3
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@©Johan Jarnestad/The Royal Swedish Academy of Sciences




coO ©) AlphaFold2.ipynb

Archivo Editar Ver Insertar Entorno de ejecucion Herramientas Ayuda

+ Codigo + Texto Copiar en Drive Conectar v + Gemini

T4
Alta capacidad de RAM

v ColabFold v1.5.5: AlphaFold2 using MMseqs2

Easy to use protein structure and complex prediction using AlphaFold2 and Alphafold2-multimer. Sequence
alignments/templates are generated through MMseqs2 and HHsearch. For more details, see bottom of the

notebook, checkout the ColabFold GitHub and Nature Protocols.

Old versions: v1.4, v1.5.1, v1.5.2, v1.5.3-paich

Mirdita M, Schiitze K, Moriwaki Y, Heo L, Ovchinnikov S, Steinegger M. ColabFold: Making protein folding

accessible to all. Nature Methods, 2022

> Input protein sequence(s), then hit Runtime -> Run all

query_sequence: ‘ PIAQIHILEGRSDEQKETLIREVSEAISRSLDAPLTSVRVIITEMAKGHFGIGGELASK

» Use : to specify inter-protein chainbreaks for modeling complexes (supports homo- and hetro-oligomers). For example PI...SK:PL...SK for a homodimer

jobname: I ‘ test




Ejemplo 2: Estructura de proteinas

DEVile Demis John M.
Baker Hassabis Jumper

“for computational “for protein structure prediction”
protein design”

THE ROYAL SWEDISH ACADEMY OF SCIENCES



Ejemplo 2: Estructura de proteinas

Life Cycle
HIV

. (iBinding)
' ‘ """"" (2. Fusion )

7. Budding' '''''''

N

CD4 Cell N
3. Reverse Transcription .
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Ejemplo 2: Estructura de proteinas

Life Cycle
HIV

(1_Binding)
. ‘ """"" (2. Fusion )

N

CD4 Cell
3. Reverse Transcription

[

Saquinavir






Ejemplo 3: Busqueda de tratamientos

> CC(C)CC1=CC=C(C=C1)C(C)C(=0)0

Ibuprofeno



Ibuprofeno

2 from rdkit.Chem import
3 from rdkit.Chem import AllChem
A

6 smiles = "CC(C)CC1=CC=C(C=C1)C(C)C(=0)0"

9 mol = Chem.MolFromSmiles(smiles)
10
11 [

12
13

mol




Ejemplo 3: Busqueda de tratamientos

Chemical landscape

Directed message (Large scale predictions

passing neural network (upper limit 108 +) J “
4 ) T

.8 5
N 22 Ay .
r\s Training set
4

Conventional small
molecule screening

(10* molecules) Iterative Chemical screening
l A\ reTr%irﬁng (upper hmit 10 - 10°)

new bond % s
vector (@ @ @) Machine learning

¢

Hit validation
(1 - 3% hit rate)

00000
t Predictions &
Er) model validation
\ % Lead
B o | Mo & identification
bond 2-1 [antibiotic] imi i
L ) L ) & optimization L )

https://doi.org/10.1016/j.cell.26020.01.021



https://doi.org/10.1016/j.cell.2020.01.021

Ejemplo 3: Busqueda de tratamientos

ANTIBIOTICO
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SITIO BLANCO
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Ejemplo 3: Busqueda de tratamientos

PARED
[} BACTERIANA

ANTIBIOTICO
e ©

MODIFICACION
SITIO BLANCO

DE FLUJO

Halicina
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Ejemplo 1: Ejemplo 2: Ejemplo 3:
Estudio del Estructura de Busqueda de
ADN proteinas tratamientos
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i Mentimeter

;Cudl ejemplo te gustdé mas?

Ejemplo 1: Estudio del Ejemplo 2: Estructura Ejemplo 3: Busqueda
ADN de proteinas de tratamientos



/@

HURLINGHAM 2024

PYDAY

Enfermedad de Chagas

Benznidazole
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iMuchas gracias!

o i Link a esta presentacion
ﬁ?}m http://tiny.cc/Python_en_bioinformatica



http://tiny.cc/Python_en_bioinformatica

Links de interés /]
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Ejemplo del uso de Python para analizar moléculas
http://tiny.cc/Ejemplo_Quimioinformatica



https://linktr.ee/rsg_arg
http://tiny.cc/Ejemplo_Quimioinformatica
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mercedesdidiergarnham@gmail.com

Github:
https://qithub.com/mercedesgarnham

LinkedIn:
https://www.linkedin.com/in/mercedes-didier-garnham/

Web:
https://mercedesgarnham.github.io/
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