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Data-driven pattern
finding using
unlabeled data,

e.g., association eg.,

Learning from
mistakes with no
predefined data,

recommendation
algorithms or
playing chess
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Industrial chemistry & chemical engineering
Physical chemistry

Energy technology & environmental chemistry
= Biochemistry
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Materials science

Inorganic chemistry

Synthetic polymers

Organic chemistry
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https://doi.org/10.1007/542773-023-00286-y Biochar

Biochar: a high performance and renewable S
basic carbocatalyst for facilitating room

temperature synthesis of 4H-benzo[h]chromene
and pyranopyrazoles in water
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Full Length Article

Biodiesel and adipic acid production using
molybdenum(VI) complex of a bis(phenol)
diamine ligand supported on Fe304

magnetic nanoparticles
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Investigating the performance of nickel

molybdate nanostructure in dye sensitized
solar cells: Computational and experimental

analysis
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2017: Proteins that bind to an 2021: Nanoparticles [yellow) with
opioid called fentanyl [purple]. proteins imitating influenza virus on
These could be used to detect the surface [green] that can be used
fentanyl in the environment. as a vaccine for influenza. Successful

in animal models.

2024: Geometrically shaped
proteins that can change their

2016: New nanomaterials shape due to external influences.
where up to 120 proteins 2022: Proteins that function Could be used for producing tiny
spontaneously link together. as a type of molecular rotor. sensors.

2022: Part of a huge molecular structure 2022: Natural enzymes that can 2023: A bacterial enzyme that causes
in the human body. More than a thousand decompose plastic. The aim is antibiotic resistance. The structure is
proteins form a pore through the to design proteins that can be important for discovering ways of preven-

membrane surrounding the cell nucleus. used to recycle plastic. ting antibiotic resistance.
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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

The Al model aligns all the similar amino acid
sequences - often from different species - and

UNKNOWN

DATABASES

®c

R 4[ AlphaFold2
SEQUENCE ANALYSIS

Have co-evolved Have co-evolved

J

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. DISTANCE MAP
v Using this analysis, » i
: AlphaFold2 produces & . . . . =
Charged Hydrophobic a distance map that Q

estimates how close - H FEN
atmhmovai:is a‘re tc: each 2 BE BN
otherin the structure § . .

pe ] SR EER
< Furthest  Closest—> EETR

apart

AMINO ACIDS IN
FOLDED PROTEIN
STRUCTURE

3. ALANALYSIS

Yii<}

‘00000 ©
00000 ©
00000 | ©

AMINO ACIDS

NEURAL NETWORK

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,

CYCLE1

T «

CYCLE 2
4. HYPOTHETICAL STRUCTURE Se9
AlphaFold2 puts together a puzzle of L)
all the amino acidsgaend tests pathways bad “« 4—)
to produce a hypothetical protein CYCLE3 »
structure. This is re-run through step 3. .. ... &
After three cycles, AlphaFold2 arrives " ==
at a particular structure. The Al model L — 3 -
calculates the probability that different E mEm @
parts of this structure correspond " N

to reality
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We grown up

How it started

(<N

How it's going

[ C=N: |

Biology

Max Planck in 1878
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Sleeping position of students
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Me and my/lab'partner
d|§§y55|ng how We got a
347% ergor'

W M

)

| told a chemistry
joke. There was

no reaction.
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